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Urszula Myga-Piątek, Anna Żemła-Siesicka, Katarzyna Pukowiec-Kurda, Michał Sobala 
and Jerzy Nita

Is There Urban Landscape in Metropolitan Areas? An Unobvious Answer Based on Corine 
Land Cover Analyses
Reprinted from: Land 2021, 10, 51, doi:10.3390/land10010051 . . . . . . . . . . . . . . . . . . . . . 11
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Abstract: The article provides an overview of the legal and administrative aspects of spatial gover-
nance and planning and of the related challenges. The legal dimension of spatial planning, adminis-
trative spatial planning traditions, as well as different frameworks and conditions for the governance
of territorial regions are briefly introduced. On this basis, the various contributions that compose
the special issue are framed and presented to the readers. In conclusion, a number of directions
for further research are identified. Overall, the article serves as an editorial introduction and the
various issues it touches upon are further specified in the individual contributions the compose the
special issue.

Keywords: spatial policy; spatial planning; territorial governance; land use; law

1. Introduction

Spatial planning research presents numerous overlaps with several other disciplines
due to the heterogeneity and interdisciplinarity of its practices [1]. One key variable de-
termining how spatial planning works in a specific context concerns the relation between
spatial planning and the legal system that allows it to function. Exploring this relationship
is a relevant research challenge that concerns issues related to the enactment and imple-
mentation of spatial development strategies, land-use planning, regulation tools, and all
other devices and administrative decisions that influence space. Moreover, spatial planning
is a path-dependent activity [2] that is developed and consolidated through time due to
several different elements such as the mentioned legal system, the administrative tradition
that characterizes a country, and the so-called spatial planning tradition. Finally, spatial
planning practices are constantly subject to the influence of previously developed solutions.
Instead of leading to convergence, however, policy mobility episodes increase the overall
variety, borrowing arrangements that need to be tailored to the new context to function
within new conditions [3,4]. For these reasons, the practice of spatial planning is extremely
heterogeneous worldwide, embedded as it is in geographical and historical conditions that
characterize each place [5]. Additionally, spatial planning systems are difficult to analyze
and compare.

Against these multiple complexities, this Special Issue gathers contributions concern-
ing a broad range of research issues. These include the economic and legal aspects of spatial
planning and urbanization processes; the implementation pitfalls that may characterize
strategies and instruments and the costs of misfunctioning spatial planning tools; the
instruments dedicated to steering and regulating land, and the role of propriety rights
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in land use policy, etc. The collected papers approach these issues from different per-
spectives and concern different areas of the world. It is worthwhile to analyze the cases
that they present and then try to position them in the context of broader theoretical and
practical formulations.

To open this Special Issue, the following sections further characterize outline the
conceptual issues introduced above. These issues include the legal dimension of spatial
planning, the role of administrative and spatial planning traditions, and the different
frameworks and conditions that influence territorial governance. After that, the various
articles that compose the Special Issue are introduced as a helpful guide for the readers.
Finally, the contribution is rounded off by the proposal of a preliminary agenda intended
to guide other scholars interested in developing further research on these matters.

2. The Legal Dimension of Spatial Planning

The relationship between spatial planning and law has been repeatedly addressed
in the literature. Several thematic directions are distinguished. Among others, Buite-
laar [6] addresses the problem of flexibility in planning, reducing the objectives of planning
regulations to minimize future risks. Plans that are binding acts and plans with a more
strategic function pursue this goal differently. The choice of a specific spatial planning
formula over others determines (and is determined by) how the role of law and, more in
general, of propriety rights [7] is understood in a given country. In regulatory planning
systems, legal certainty is critical; in discretionary systems, flexibility is key [8,9]. Thus,
one can distinguish between plan-based and development-based systems, conformative,
performative, neo-performative systems, or even state-led and market-led systems [10–12].
While each configuration grants many specific benefits, none is exempt from risks. Overly
regulatory plans may result in a development lock. On the other hand, overly flexible
planning may result in excessive discretionality and the prevalence of the market’s interest
to the expense of the public good. Moroni et al. [13] rightly emphasize that the law does
not guarantee a specific effect per se; it can only contribute to its achievement when it
manages to fit and interpret the particular contextual conditions within which it is enforced.
Moreover, as these conditions continuously vary, any law should be capable of considering
further socio-economic, territorial, and institutional challenges and trends that emerge and
manifest over time [14].

When considering the pitfalls of plan-based and development-based systems—and
any configuration positioned in between these two ideal extremes of the spectrum—it is
important to note that no legal framework on its own can guarantee that the goals of spatial
planning are achieved [12]. It is impossible to present universal regulations that can be
adopted successfully by every country, which is why the role of administrative and spatial
planning cultures and traditions plays a crucial role in the equation. Consequently, positive
results in achieving spatial planning goals are often achieved by balancing regulatory and
strategic or development-led planning activities that depend on actual needs [15]. For
instance, especially in countries characterized by a high level of spatial chaos, a transitional,
a more regulatory formula may be required to grant a minimum level of legal certainty
and, in turn, grant control over development outcomes. At the same time, systems should
be flexible and reflexive enough to incorporate changing socio-economic and territorial
conditions into spatial planning continuously. It would allow one to accommodate and
balance the various instances of public and private actors that, altogether, contribute to
shaping development trends [16].

3. Administrative Spatial Planning Traditions

The way spatial planning operates is intertwined with the particular administrative
cultures and traditions that characterize different countries and regions [17]. Following
the work of Hesse and Sharpe [18], which distinguish northern European, Anglo-Saxon,
and Napoleonic countries based on the degree of local autonomy, Lidström [19] divided
the northern European group into two categories: Scandinavian welfare democracies and

2
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Middle European countries, characterized by different local government systems. Taking
a different path, Goldsmith [20] classified the basic types of local government systems.
Differences were distinguished between a so-called patronage model, primarily concerning
southern European countries, where local politicians aim to ensure that the interests of their
community are well promoted and defended at higher levels of government, and a welfare
state model, concerning northern European countries, where efficient services’ delivery
has shaped local government over time. Finally, Loughlin and Peters [21] proposed a
more complex analysis, which defines four different ‘state traditions’ based on different
aspects of state and political features (political and administrative culture, state organiza-
tion, state-society relationship, etc.). These aspects determine the conditions within which
democracy is understood and practiced. When it comes to spatial planning systems, fewer
classifications have been produced over time [22]. The first examples concern the already
introduced relationship between planning and law and produce rather schematic classifica-
tions of the legal and administrative systems within which planning operates [23–25]. In
contrast, following a metaphor adopted by Reimer et al. [26], the legal system represents
the main corridor along which planning practice can move. From the end of the 1990s,
various contributors argued that spatial planning practices are also shaped by equally
important socio-economic, territorial, and cultural conditions [27]. As a consequence of
this acknowledgment, many more nuanced classifications were produced that consider
additional variables. Following Loughlin and Peters’ [21] approach to the analysis of
public administration systems, the EU Compendium of Spatial Planning Systems and
Policies [28] used several different criteria to define four ‘spatial planning traditions’, a
term that emphasizes how spatial planning is deeply embedded in the complex historical
conditions of a place. It was used to help distinguish planning systems, together with
six other variables. These variables were: (i) the scope of the system in terms of policy
topics covered; (ii) the extent of national and regional planning; (iii) the locus of power
or relative competencies between central and local government; (iv) the relative roles of
public and private sectors; (v) the maturity of the system or how well it is established in
government and public life; and (vi) the apparent distance between expressed goals for
spatial development and outcomes. Based on these criteria, four major spatial planning
traditions were proposed and then updated in 2007, including countries that had entered
the EU as it expanded eastwards [29].

The most recent comparative analysis of the spatial planning systems that characterize
the European continent—the ESPON COMPASS research project [1]—accounts for even
higher heterogeneity. The conceptualization of spatial governance and planning systems as
‘institutional technologies’, through which public authorities allocate rights for land use and
development [30] was used by Berisha et al. [31] to reflect on the capacity of public control
of spatial development embedded in each system. In particular, their analysis points out the
lower capacity of public control intrinsic in the traditional ‘conformative’ models operating
in southern European countries, especially in comparison to the ‘performative’ models
that characterize Anglo-Saxon countries [10]. However, it also shows that, whereas most
northwestern and eastern European countries have been progressively moving towards
‘neo-performative’ [18], the results achieved as a consequence of this shift are highly
variable. It confirms their dependence on the actual contextual conditions within which
each system is embedded.

4. Different Frameworks and Conditions for the Governance of Territorial Regions

An additional variable that influences the configuration and effectiveness of spatial
planning is the particular administrative-territorial organization within which it develops
and functions. Modern administrative-territorial units are highly heterogeneous in terms
of their names and territorial scope (federal states, regions, provinces, districts, prefectures,
counties, municipalities, etc.). Similarly, actual socio-economic and territorial phenomena
vary from country to country. Hence, a question arises on whether and how administrative
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boundaries are compatible with geographical and functional phenomena and how this
affects spatial governance and planning.

A practical approach to the conceptualization of the above dilemma within a broader
conceptual–theoretical framework is the economic region theory of K. Dziewoński [32] that
distinguishes between three classical interpretations of a region: (i) the subject region as a
cognitive object; (ii) the statistical region as a tool of research; and (iii) the administrative
region as a tool of action. Whereas statistical regions often overlap with administrative
ones because the organization of statistical services directly refers to the system of state
power, these two regions rarely fully overlap with the first type. It leads to differences in
how they are included and studied. Additionally, there is a mismatch between cognitive
results and application expectations. A notable example here is the functional areas of cities,
which objectively exist but are not statistically defined and often lack territorial boundaries
with established authorities. Only a few examples of specific objective regions exist, e.g.,
daily urban systems [33] and urban functional areas [34], which are subject to “objective”
delimitation that overlaps with units of territorial administration. It usually applies to the
largest and most complex urban agglomerations, i.e., metropolitan areas, which have been
provided with administrative status in many European countries (France, Italy, Portugal,
and Spain). However, even when an attempt has been undertaken to establish more or less
institutionalized metropolitan areas to govern functional urban phenomena, the mismatch
remains, as the boundaries of the created administrative units may not include the entire
commuting zone (e.g., Barcelona, Lyon, and Milan) or, on the contrary, concern territories
that by far exceed the actual functional relations (e.g., Turin and other Italian metropolitan
cities) [35].

This incompatibility between functional and administrative areas has severe implica-
tions for spatial governance and planning, as the latter should cover as much as possible of
a homogeneous socio-economic area that is functionally interconnected [36]. This principle
seems to be entirely fulfilled in the case of national and, to a relatively large extent, local
spatial planning systems. The former covers entire countries (although even here, one
may have doubts due to the growing role of cross-border links). The latter covers local
communities such as villages, settlements, and neighborhoods. In contrast, significant
discrepancies seem to exist at the intermediate levels, including regions, provinces, or
metropolitan areas.

The implications of this mismatch for territorial governance and planning effective-
ness are highly relevant; for example, the mismatch between places of residence, work,
and public services in general, even under conditions of increasing digitalization, causes
excessive mobility and transport intensity. This problem is increasingly recognized, mainly
through the concept of functional urban areas (FUAs) [37]. Over time, this problem has
led to experimental variable forms of inter-municipal cooperation, with groups of local
authorities joining forces concerning selected issues, often in the form of flexible planning
activities (as opposed to more ‘rigid’ zoning, regulatory planning). However, the results of
these actions have often been ineffective [38], and in some cases, even lead to the escalation
of old socio-historical conflicts [39].

In summary, the question is whether the higher stability of an administrative-territorial
division positively influences spatial planning, and subsequently, the rationality and
efficiency of spatial development. Or, on the contrary, is further flexibility needed to give
an account of territorial complexity in the planning activity and allow for a continuous
shift in spatial configurations and instruments guided by the issues to be addressed? The
above problem is still unsatisfactorily addressed both within the theoretical and practice
discourse. This situation is likely to worsen with the aftermath of the COVID-19 pandemic
and the challenges that the pandemic will bring along with it.

5. Exploring Practices from Europe and Beyond: A Roadmap for the Reader

Positioned within the above debate, this Special Issue discusses the implications of
legal, administrative, and governance frameworks for spatial planning activities. At the
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same time, the various contributions that have been collected touch upon other possible in-
ferences that arise from these implications in selected countries worldwide. In their article,
Solly et al. [40] deal with sustainable urbanization and, particularly, sustainable land-use
practices in European cities and regions. They provide a solid basis to compare and discuss
the instruments and practices used in different contexts to steer and regulate land use.
Zaborowski [41], on the other hand, argues that the urban planning system is strongly
influenced not only by the regulations themselves but also by the way they are interpreted,
which varies across countries. Additionally, Górna and Górny [42] adopt a comparative
approach in their study, discussing the relationship between the legal framework under-
pinning spatial planning and the practice of urban agriculture in the two equatorial cities
of Singapore and Kigali. In their contribution, De Olde and Oosterlynck [43] point out
that contemporary assessments of urban growth management strategies often take the
form of quantitative measures of land values and housing prices. In this regard, they
argue that these evaluations must also be extended to analyze the policy formulation and
implementation process, as it is in phases when the institutions and discourses in which
growth management strategies are embedded, are (trans)formed. Myga-Piątek et al. [44]
reflect on the differences that emerge when comparing administrative metropolitan areas
concerning geography and landscape. Once more, they underline how in most cases, the
mismatch between socio-economic and territorial phenomena and the authorities that are
deputed to tackle them may hamper the effectiveness of spatial planning.

The objective of the study by Śleszyński et al. [45] was to demonstrate geographical
(interregional and functional) regularities related to the economic (financial) effects of
adopting local plans. They also aimed to identify the financial effects of implementing local
plans in municipalities, i.e., their size, the structure of income (revenue) and expenditure
relating to municipal budgets, and the population living in municipalities. Their contribu-
tion shows that boroughs often do not obtain adequate revenues from spatial development,
and the inappropriate policies of local governments cause heavy burdens that threaten
to upset their financial balance. Additionally, Chen et al. [46] examine the relationships
between the legal system, spatial planning, and economy. In particular, using panel data
from Chinese cities from 2014 to 2017, their analysis indicates that legal provisions can
favor the increase in financial credit and foreign investment, in turn determining an in-
crease in housing prices. Similarly, Lityński and Hołuj [47] draw attention to the role of
financial instruments, which can play a decisive role in stimulating the creation of compact
spatial structures. In this group, attention should be paid to indirect instruments, such as
tax exemptions or reliefs for new locations of compact housing. Local self-governments
should receive compensation from the state budget for the reduction in income result-
ing from such tax exemptions or reliefs. Liu et al. [48] highlight that local governments’
green management behavior can help promote the implementation of new development
concepts from a knowledge management perspective. They argue that the effects of knowl-
edge spillover have a significant impact in the later stage of green governance processes,
leading to learning and knowledge synergies and cooperation value-added income, in
turn promoting local government green governance into a positive-peer state. Chang
and Chen [49] present directions to optimally shape the relationship between economic
development and environmental protection while exploring possible solutions to make
Chinese urbanization processes more sustainable. Similarly, the results of Meng et al. [50]
indicate that innovation-oriented land-use transformation in four dimensions—human
capital, physical capital, urban functions, and administration—is conducive to reducing
industrial emissions in the region, but not the spillover effect. Finally, the contribution by
Sun et al. [51] explores the issue of path-dependency and the impact of historical events on
spatial processes, with a particular focus on the development of the Beijing green belt and
its legacy.
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6. The Legal, Administrative, and Governance Frameworks of Spatial Policy, Planning,

and Land Use: Towards a Research Agenda (GC, PŚ, MN)

The issues outlined in the introduction and addressed in the contributions included
in this Special Issue highlight how spatial planning activities continue to face serious
challenges that have not yet been satisfactorily addressed. Specifically, from the papers
included, a scarce correlation emerges between the legal regulations that allow and shape
spatial planning activities and the socio-economic and territorial challenges that those
activities should tackle. It is often a consequence of the path-dependent influence of
the traditional administrative and spatial planning configuration, which presents an in-
ertial resistance to change that is hard to overcome. A similar situation concerns the
mismatch mentioned above between ‘objective’ and ‘territorial’ units, with the system of
judicial–territorial administration that does not always coincide with the boundaries of the
fundamental administrative division of a country, in turn leading to an overall deterioration
of the conditions within which all actors involved in spatial development operate.

Several overarching research questions and challenges arise here. How can one recon-
cile economic efficiency with quality of life? How can one effectively protect the values
of the natural and human environment? How can one counteract economic polarization
and social inequalities? How can one reconcile individual land-use rights with the com-
mon good? Finally, perhaps the most crucial question that must be asked in the face
of all the highlighted complexity is: how should different spatial planning functions—
regulation, steering, development, and communication—coexist within the overall systems
and what should their multiple relations be to allow for an unambiguous, effective, and
over-regulated planning action?

All these questions are posed in a situation where our knowledge of spatial planning
systems is still insufficient. While a good deal of research that focuses on western Europe,
North America, and Southeast Asia exists, knowledge about Latin America and especially
Africa and the Middle East is still fragmented and is virtually nonexistent relating to
territories whose status is contested due to the presence of territorial conflicts. Considering
this, we conclude this introductory contribution by proposing a preliminary research
agenda that draws from our editors’ experience and the thoughts that have emerged in
the composition of this Special Issue. It consists of a list of research tasks that scholars
may decide to address in their future studies on the matter. As such, it is undoubtedly
incomplete and biased by our approach and perspective; still, we hope that it will encourage
more in-depth analysis:

• To explore how different types of legal cultures and traditions around the world have
an impact on the way spatial planning is understood and practiced.

• To investigate how the relation between law and planning—and its manifestation
through the processes that assign development and land-use rights—evolves through
time as a consequence of the evolution of the framework conditions, but also bound
by path-dependency.

• To discuss whether spatial planning, intended as a framework deputed to allow a
more or less coercive public control over spatial development, is actually needed and
whether in its absence societies may develop alternative models of self-regulation.

• To reflect whether, in a world where the public sector is less and less capable of
planning in isolation, and where there is a growing influence of private actors in
decision making, spatial planning is actually representative of and acting towards the
common good, or is increasingly an activity favoring specific elites over other groups.

• To analyze and compare the trigger, the functioning, and the outcomes of non-statutory
planning activities, i.e., all these activities that develop outside any dedicated legal
framework—for instance, voluntary strategic planning, ad hoc inter-municipal coop-
eration, and other grassroots practices.

• To explore the contamination between different contexts due to the circulation of
models and practices, more or less favored by international organizations, and to
understand the benefits and the pitfalls hidden along the way.
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• To give an account of the emerging attempts to reach a cooperative agreement between
functional phenomena and the more or less formal institutions deputed to manage
them, their results, and their potential for generalization and diffusion.

To add further complexity to the picture, these questions also need to be contextualized
within the ongoing COVID-19 pandemic, its socio-economic and territorial implications,
and the challenges that will emerge in its aftermath. Whereas at first, the pandemic may
have been seen as a solid motivation to rebuild the world [52], thus prompting policy- and
decision-makers to consider new opportunities for spatial planning and its action, through
time, as the pandemic unfolded in all its complexity, these initial discussions proved
somewhat naïve and illusionary. Additional research will undoubtedly be required to
understand how new post-pandemic spatial behaviors will influence spatial development
and planning.
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read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Nadin, V.; Fernández Maldonado, A.M.; Zonneveld, W.; Stead, D.; Dąbrowski, M.; Piskorek, K.; Sarkar, A.; Schmitt, P.; Smas, L.;
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47. Lityński, P.; Hołuj, A. Macroeconomic perspective on urban sprawl: A multidimensional approach in Poland. Land 2021, 10, 116.
[CrossRef]

48. Liu, H.; Yao, P.; Wang, X.; Huang, J.; Yu, L. Research on the peer behavior of local government green governance based on SECI
expansion model. Land 2021, 10, 472. [CrossRef]

49. Chang, B.; Chen, L. Land economic efficiency and improvement of environmental pollution in the process of sustainable
urbanization: Case of Eastern China. Land 2021, 10, 845. [CrossRef]

50. Meng, Y.; Wang, K.; Lin, Y. The role of land use transition on industrial pollution reduction in the context of innovation-driven:
The Case of 30 provinces in China. Land 2021, 10, 353. [CrossRef]

51. Sun, L.; Fertner, C.; Jørgensen, G. Beijing’s First Green Belt—A 50-year long Chinese planning story. Land 2021, 10, 969. [CrossRef]
52. Florida, R. The Geography of Coronavirus, What Do We Know So Far about the Types of Places That Are More Susceptible

to the Spread of COVID-19? In the U.S., Density Is Just the Beginning of the Dtory. City Lab. 2020. Available online:
https://www.bloomberg.com/news/articles/2020-04-03/what-we-know-about-density-and-covid-19-s-spread (accessed on 15
September 2021).

9





land

Article

Is There Urban Landscape in Metropolitan Areas?
An Unobvious Answer Based on Corine Land Cover Analyses
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anna.zemla-siesicka@us.edu.pl (A.Ż.-S.); katarzyna.pukowiec@us.edu.pl (K.P.-K.);
michal.sobala@us.edu.pl (M.S.); jerzy.nita@us.edu.pl (J.N.)
* Correspondence: urszula.myga-piatek@us.edu.pl; Tel.: +48-32-3689-361

Abstract: The recent increase in urban areas has stimulated landscape urbanization. One of the
ways to study this process is an analysis based on the structure of land cover. The aim of this
paper is to assess the intensity of the urban landscape on the basis of the CORINE in the seven
largest metropolitan areas in Poland and in the Ruhr Metropolis in Germany. To this end, an urban
landscape intensity indicator (ULII) was used based on Corine Land Cover at three levels of detail:
the metropolitan area, municipalities and hexagons. There are similarities in landscape structure
in areas with similar origin (industrial function) and spatial organization (mono- and polycentric
agglomerations). The landscape of the Upper Silesia-Zagłębie Metropolis differs from the landscape
of other metropolitan areas in Poland and simultaneously shows similarities to the landscape of the
Ruhr Metropolis. The results of the ULII also revealed a dependency: the dominance of rural and
transitional landscapes in a majority of the study areas. Urban landscapes occur only in the central
zones of the metropolitan areas. This proves that determining the range of a metropolitan area in
terms of landscape factors is different from doing it with formal or legal ones.

Keywords: landscape urbanization; metropolises; agglomeration in Poland; urban landscape inten-
sity index

1. Introduction

Urbanization has accompanied humankind since antiquity and is a fundamental
feature in every civilization. Urbanization refers both to built-up agglomerations and ways
of life and describes the process of rural areas transforming into urban ones [1]. During
the period of industrialization in the nineteenth century, urbanization processes began to
acquire a fast rate and, since then, have become a common phenomenon in expanding
cities [2]. The increase in the number of people living in urban areas means that in some
European countries this phenomenon affects almost 80% of the population [3]. In addition,
some researchers say that by 2030, 75% of all Europe’s landscapes will be urban in nature [4].
The constant growth of urban areas is visible mainly around areas of large agglomerations
and is related to the processes of suburbanization and urban sprawl [5,6].

The above processes change the structure of the landscape. In this paper, landscape
is understood as a combination of different types of land cover [7]. Thus, along with an
increase in the degree of urbanization of the landscape, urban areas increase and natural,
rural and/or transitional areas decreases. The processes of landscape urbanization have
a fundamental impact on its structure and physiognomy and depend on the intensity of
changes and technological progress. Thus, in the cities one can speak of an urban landscape,
but is this really evident? An urban landscape is understood to be an existing landscape
of urban settlements and their surroundings, but with marked types of use of the city
and without administrative restrictions [8]. The authors understand the urbanization of
landscape as the process of differentiation and concentration of the internal spatial structure
of cities and the quantitative increase in the area of landscapes of urban types. This is a
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result of spatial expansion (urban sprawl) or the transformation of other types of landscapes
(suburban, agricultural, forest, etc.) into an urban one. This process is always associated
with an increased human impact (or an increase in the gradient of anthropopressure).
One important aspect of the urban landscape is its complexity and multidimensionality,
which means the living environment of the societal, cultural, historical and economic
contexts and a matrix for further development [9].

At the same time as constant socio-economic development, some cities can gain a
special hierarchical position in relation to other cities, transforming into metropolises [10].
Therefore, one of the possible ways for the urban landscape to evolve is through the growth
of the metropolitan landscape [11]. Metropolises are a unique type of urban complex. Due to
the dynamic processes of not only urbanization but also metropolization, the concept of
metropolitan landscape is more often considered in landscape geography and in landscape
architecture to be a unique type of urban landscape [12]. The concept of metropolitan
landscape is related to the fact that the terms “city” and “urban” landscape are inadequate
in describing the fullness and enormity of the roles played by urban networks, spaces,
environments and processes. They extend far beyond the city area to the peripheral areas
around it, both rural and urban [13]. Beunen [14] believes that metropolitan landscape is
like an urban field encompassing built-up and open areas within urban centers.

The urban landscape is characterized by the complexity of its aspects, but also by the
dynamics resulting from continuous transformation processes [15]. In Poland, the processes
of landscape metropolization are in the initial stages; therefore, it is first necessary to
recognize the directions of change and the dynamics of urban landscapes. Taking into
account the complexity of the concept of urban landscape, it can be considered from
many angles and at many research levels [3]. In terms of geography, it means the spatial
organization of its individual elements, which are patches of land cover. Their analysis
enables the examination of the landscape structure and its identification.

There are various methods in the literature for determining the degree of landscape ur-
banization. These are mostly based on land cover analysis and land use change. These meth-
ods have been tested in various regions, aspects and spatial relationships by many re-
searchers. In the area of Central Europe, studies on the degree of urbanization were carried
out by Inostroza et al. [16]. The aim of their work was to perform a spatially explicit quan-
tification of urbanization degrees across the landscape. Dadashpor et al. [17] analyzed
land cover changes in the Tabiz metropolitan area in Azerbaijan using the dispersion of
urban lands as the landscape indicator. Changes in land cover due to urbanization were
also analyzed by Aguilera et al. [18] and Reis et al. [19] using landscape metrics to analyze
urban land cover in expanding cities. Tate et al. [20] assessed the impact of urbanization on
the natural environment using the multimetric urban intensity index based on variables
related to land cover as well as its management and socio-economic status. A similar set
of variables was used by McMahon et al. [21] who examined the relationship between
the degree of urbanization and the quality of surface waters in areas with high dynamics
of urban processes. The relationship between urbanization processes and type of land
cover was studied by Li et al. [22] in the Beijing area and Weng [23], who analyzed the
urban gradient in Wisconsin. Huang et al. [24] dealt with the problem of converting rural
landscapes into urban ones based on land cover analysis using statistical methods—the
regression model. Fuzzy set theory was used to identify the transition zone between the
urban and rural landscape in Olsztyn and Sieradz (Poland) [25,26]. The types of coverage
analyzed on the basis of satellite images allowed trends in the urbanization of Eastern
European cities to be identified [27]. The landscape of some metropolitan areas in Poland
was assessed, e.g., Trójmiasto (Gdańsk-Gdynia-Sopot, Marciniak) and Poznań [28,29].

The latest research by Naranjo Gómez et al. [30] concerned the analysis of land cover
types and changes that took place in the Canary Islands. In this work, the CORINE land
cover was used as the basic research material. The CLC database consists of an inventory
of land cover in 44 classes. It covers 39 countries, comprising the European Environment
Agency (EEA) members and cooperating countries, including the members of the European
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Union. This fact is crucial if comparing of land cover in different countries is the aim of
the study. The CLC database supports broad spatial analyses because the data describing
land cover in Europe are characterized by spatial continuity and enable non-ambiguous
identification of various land-use types. Cieślak et al. [31] also used the same database in
their analyses to assess the urban sprawl process. Similar research was carried out in by
Solecka et al. [32], who assessed this process in the suburban area of Wrocław on the basis
of the CORINE database. Benito et al. [33] also based their research on the CORINE model
in determining land cover changes in the Mediterranean area. Research on the relationship
between urban pattern and land cover was conducted in the Toronto agglomeration. For
this purpose, researchers used the NDVI index as well as the urban patterns and socio-
economic variables [34].

The aim of the article is to assess the intensity of the urban landscape on the basis of
the CORINE database for seven metropolitan areas in Poland and one in Germany. To this
purpose, the Urban Landscape Index (ULII) was introduced according to the formula
presented by Matuszewska and Będkowski [26]. This index is based on the classification of
land cover types in terms of their urban, transitional and rural character proposed by Biło-
zor [35]. The analyses were conducted at three levels of research details and comparisons
made across the cities. The intensity of the urban landscape was calculated at the level of
entire metropolitan areas, for administrative units (municipalities) and basic fields in the
form of hexagons with an area of 4 km2.

In this paper, we consider a metropolitan area as an area established based on ad-
ministrative decisions. Simultaneously, it is an area that aspires to be a metropolis in the
future. The pace of development of metropolis depends on many factors, but one of them
is the presence of urban landscapes, surrounded by non-urban landscapes. Delineating
of metropolitan areas in Poland is based on administrative decisions. These decisions
take into account varied criteria, such as functional and economical. Their importance
is currently discussed in the scientific literature. Landscape criteria have not been taken
into account in these decisions so far. It should be expected that delineating metropolitan
areas using landscape criterion would result in a completely different spatial extent of
metropolitan areas. Since the administratively established metropolitan areas in Poland are
characterized by the presence of urban, rural, and urban–rural municipalities, it can be as-
sumed that non-urban landscapes will also occur within the metropolitan areas. It seems to
be a paradox. Hence, the following questions may be posed: how many urban landscapes
are in metropolitan areas, and how much city is in a city?

In Poland, only one of metropolitan areas is a polycentric agglomeration (Upper Silesia-
Zagłębie Metropolis—US-ZM), while the rest are monocentric agglomerations. Presumably,
the US-ZM should be distinguished in terms of landscape due to both the polycentric
form of agglomeration and the matter of its origins, because it is the only metropolitan
area in Poland whose formation is associated with the mining industry. For the sake of
comparison, the Ruhr Metropolis was analyzed, assuming that due to the same genesis,
the area might be similar in terms of landscape to the US-ZM.

The metropolitan areas in Poland were not compared in terms of urban landscape so
far, although they were studied in terms of agriculture [36]. Additionally, the topic of theirs
administrative and landscape dissociation was not raised. The need for landscape studies
assessing the intensity of the urban landscape results from the dynamics of processes
related to urbanization (suburbanization, urban sprawl, metropolization). The dynamism
of these processes generates the need to monitor the areas subject to them.

2. Materials and Methods

The research procedure can be divided into several basic stages (Figure 1). The first
step of the research was the selection of the metropolitan areas. According to the classifica-
tion of urban centers in Poland [37], the largest seven metropolitan areas in Poland were
chosen based on the criterion of population. The other criterion of comparison was the
origins of metropolitan area, thus the Ruhr Metropolis (RM) in Germany was chosen.
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Figure 1. Schematic diagram of the research procedure. Symbols of the metropolitan areas—see
Table 1.

Next, the delimitation and classification of land cover types in terms of their urban
character were provided. For each land cover type, a value M (the degree of belonging to
the urban landscape) was established, showing the urban–rural character of the type. Next,
the urban landscape intensity index (ULII) was calculated on three levels of research (top-
down approach): ULII value for each metropolitan area (to compare the degree of urban
intensity of all studied areas), for each municipality within metropolitan areas (to shows
the spatial differentiation and structure of landscape in each metropolitan area), and for
geometric basic units—hexagons (to indicate regularities in the metropolitan areas in more
detail). After obtaining the index, all metropolitan areas were compared in terms of the
spatial distribution of urban, rural and transitional landscapes.

2.1. Study Area

The study area includes: The Metropolitan Area of Warsaw (MAW), the Upper
Silesia-Zagłębie Metropolis (US-ZM), the Kraków Metropolitan Area (KMA), the Poznan
Metropolitan Area (PMA), the Metropolitan Area of Gdańsk-Gdynia-Sopot (MAG-G-S),
the Wrocław Metropolitan Association (WMA) and the Łódź Metropolitan Area (LMA)
and the Ruhr Metropolis (RM, Germany) (Figure 2, Table 1). The majority of the studied
metropolitan areas are monocentric agglomerations. Only US-ZM and RM have a different
spatial character (polycentric). Furthermore, both US-ZM and RM have an industrial
(mining) origin, similar polycentric character and high population density (the value of the
population density index: 904 and 1163) [38].
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Table 1. Basic characteristics of analyzed metropolitan areas.

Symbol Name Legal Act/Document Population [mln]
Number of

Municipalities
Area [km2]

MAW Metropolitan Area of
Warsaw development strategy 3.08 1 72 6206

US-ZM Upper Silesia-Zagłębie
Metropolis

legally established
metropolitan association 2.30 2 41 2545

KMA Kraków Metropolitan
Area spatial development plan 1.51 3 51 4060

PMA Poznań Metropolitan Area spatial development plan 1.33 4 45 6198

MAG-G-S Metropolitan Area
Gdańsk-Gdynia-Sopot

Municipalities association,
draft act 1.50 5 56 6667

WMA Wrocław Metropolitan
Association

spatial development
plan/municipalities

association
1.20 6 44 6719

LMA Łódź Metropolitan Area
development

strategy/spatial
development plan

1.10 7 28 2496

RM Ruhr Metropolis Municipalities association 5.10 8 33 4385
1 Strategy of development of the Metropolitan Area of Warsaw until 2030, 2015. 2 https://metropoliagzm.pl. 3 Krakow Metropolitan Area
in 2011–2015, 2016. 4 Delimitation of Poznan Metropolitan Area, WBPP (http://www.wbpp.poznan.pl/opracowania/POM/POM.html).
5 www.metropoliagdansk.pl. 6 Spatial development plan of Lower Silesian voivodship. 7 Strategy of development of Łódź Metropolitan
Area 2020+. 8 https://metropole.ruhr.

In this article, administrative criterion of delimitation of metropolitan area was
adapted, based on diverseofficial documents (Table 1) [39–46]. The borders adopted in
official documents delimit very large areas. It must be emphasized that according to these
administrative bases, metropolitan areas may also include rural communities. The struc-
ture of the types of communities in Polish metropolitan areas is presented in Figure 3.
Analyzing this characteristic, only in US-ZM in Poland urban municipalities dominates.

Figure 2. Study area. Symbols of the metropolitan areas—see Table 1.
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Figure 3. Percentage of administrative types of communities in Polish metropolitan areas.

2.2. Materials

In the presented study, the Corine Land Cover (CLC) database from 2018,
Chief Geodesy and Cartography Office (GUGiK), and OpenGeodata of Nordrhein-West
walen data were used. The analyses were conducted using the MapInfo Pro 17.0.

It must be emphasized that studies relying on CLC data have certain limitations,
such as the detailed nature of the input data and a high degree of generalization. The CLC
is a far more useful resource for small-scale studies, but it is a less reliable tool for analyses
conducted on a larger scale [47].

The CLC has its own nomenclature that is consistent over the databases from different
years and for the whole area. The nomenclature consists of 3 hierarchical levels, which are
called standard levels. There are five main classes of land cover (level 1 and 2):

1. Artificial surfaces—built-up areas, including residential areas, commercial and indus-
trial areas, mines, and green urban spaces.

2. Agricultural areas—arable land, permanent crops, meadows, pastures, and land
principally occupied by agriculture with significant areas of natural vegetation.

3. Forests and semi-natural areas—forests, shrubs and open areas with little or no vege-
tation.

4. Wetlands—inland marshes, peatbogs, salt marshes, salines, and intertidal flats.
5. Water bodies—inland waters and marine waters.

Different land-use types within each of the above groups are specified at the second
and third levels of the inventory. In the presented study, level 3 was chosen (see Table 2
in Section 2.3). The CLC uses a Minimum Mapping Unit (MMU) of 25 hectares (ha)
for areal phenomena and a minimum width of 100 m for linear phenomena. The CLC
vector layers were downloaded from the Pan-European datasets of Copernicus Land
Monitoring Services.
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Table 2. The values of the degree of belonging of land cover to the urban landscape.

Land Cover according to CLC—Level 3
Degree of

Belonging of Land Cover to the Urban Landscape (M)

111 Continuous urban fabric 1.00
112 Discontinuous urban fabric 0.69

121 Industrial or commercial units 0.97
122 Road and rail networks and associated land 0.82

123 Port areas 0.82
124 Airports 0.82

131 Mineral extraction sites 0.64
132 Dump sites 0.64

133 Construction sites 0.64
141 Green urban areas 0.68

142 Sport and leisure facilities 0.66
211 Non-irrigated arable land 0.09

212 Permanently irrigated land 0.09
213 Rice fields 0.09
221 Vineyards 0.26

222 Fruit trees and berry plantations 0.26
223 Olive groves 0.26

231 Pastures 0.09
241 Annual crops associated with permanent crops 0.26

242 Complex cultivation patterns 0.26
243 Land principally occupied by agriculture, with significant areas

of natural vegetation 0.09

244 Agro-forestry areas 0.09
311 Broad-leaved forest 0.20

312 Coniferous forest 0.20
313 Mixed forest 0.20

321 Natural grasslands 0.35
322 Moors and heathland 0.35

323 Sclerophyllous vegetation 0.35
324 Transitional woodland-shrub 0.35

331 Beaches, dunes, sands 0.35
332 Bare rocks 0.35

333 Sparsely vegetated areas 0.35
334 Burnt areas 0.35

335 Glaciers and perpetual snow 0.35
411 Inland marshes 0.35

412 Peat bogs 0.35
421 Salt marshes 0.35

422 Salines 0.35
423 Intertidal flats 0.35
511 Water courses 0.20
512 Water bodies 0.20

521 Coastal lagoons 0.20
522 Estuaries 0.20

523 Sea and ocean 0.20

2.3. Methods

In the spatial analyses of the intensity of urban landscapes, understood in this case as
land cover, the essential step is the delimitation and classification of land cover types in
terms of their urban character. The problem was what types of land cover can be described
as urban and what types as rural. Furthermore, how to evaluate them to describe the
urban landscape intensity? Furthermore, there are some transitional landscapes, which are
difficult to be definitely assigned to urban or rural character. Therefore, the authors decided
to use a fuzzy theory. Fuzzy logic is applied in the cases of complex, unclear phenomena
and can define and present unspecified, uncertain information [48]. This theory was used
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by Biłozor et al. [25] for identification of transitional zone between urban and rural area.
In this work, a classification of 24 forms of space use was proposed and the value of the
degree of belonging of land cover to the urban landscape (M) has been defined for each of
them. These values were adopted and adjusted to different types of land cover (Table 2).
The value of the M is set between 0 and 1, where 0 indicates rural land cover, and 1 urban
land cover.

The value of belonging of land cover to the urban landscape was the basis of the
Urban Landscape Intensity Index (ULII). This is represented by the following equation:

ULII =
n

∑
i=1

f iMi (1)

ULII—Urban Landscape Intensity Index, fi—share of i-th form of land use in the area
of the metropolis/municipality/hexagon, Mi—the degree of belonging of land cover to the
urban landscape, n—number of forms of land cover

Analyses of the obtained ULII were conducted at three levels of research: metropolitan
area, municipality and hexagon (the area of hexagon was set as 4 km2). After calculation
this index, at level 2 (municipalities) and 3 (hexagons), the values of ULII were divided
and classified in terms of landscape types using classification proposed by Matuszewska
and Będkowski [26]:

• The urban type of landscape includes units where 0.5 < ULII ≤ 1.0;
• The transitional type of landscape includes unit types where 0.3 ≤ ULII ≤ 0.5;
• The rural type of landscape includes units where 0 ≤ ULII < 0.3.

3. Results

3.1. Metropolitan Areas Level

The values of ULII calculated for each metropolitan area are low (Figure 4). The lowest
urban intensity was observed for PMA and WMA (0.18). It is interesting to note that the
Warsaw metropolitan area is not the most urban one in Poland. The highest values of ULII
are achieved by metropolitan areas which are similar in terms of function and structure,
RM (0.34) and US-ZM (0.33). MAW was in third place with much lower ULII value (0.26).
The results of ULII show a connection with population density (Figure 5).

Figure 4. The value of urban landscape intensity indicator (ULII) in the metropolitan areas.
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Figure 5. Relation between the value of ULII and population density.

3.2. Municipalities Level

The values of ULII at the level of municipalities show spatial differentiation. The high-
est ULII for a municipality varies between 0.46 (in WMA) and 0.66 (in US-ZM). It is worth
noticing that in the case of the metropolitan areas with the highest ULII, i.e., US-ZM,
RM and MAW, the municipalities with the highest ULII value (Świętochłowice for US-ZM,
Herne for RM and Piastów for MAW) are not the biggest or main cities of the metropolitan
areas (Supplementary Materials, Figure S1).

The medians of ULII in particular metropolitan areas vary between 0.17 (MAG-G-S,
PMA, WMA) and 0.29 (USZM, RM) (Figure 6). The median is also high in the case of MAW
(0.24). These values of median are typical of rural types of landscape. The values of ULII in
the interquartile range in US-ZM, LMA, MAW and RM are typical of rural and transitional
types of landscape. In other metropolitan areas, all values of ULII in the interquartile range
are typical of rural types of landscape.

Figure 6. The distribution of the values of ULII on the municipalities level.

The values of ULII in the interquartile range are low. The distribution of values of ULII
is characterized by right asymmetry, which means that the municipalities with lower values
of ULII are dominant. The highest ULII were noted in US-ZM (0.66—Świętochłowice),
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RM (0.65—Herne) and MAW (0.65—Piastów). Municipalities characterised by urban land-
scape (ULII > 0.5) are located in five metropolitan areas: MAW (7 municipalities: Piastów,
Legionowo, Pruszków, Mińsk, Mazowiecki, Ząbki and Warszawa), RM (6 municipalities:
Herne, Gelsenkirche, Oberhausen, Bochum, Essen and Duisburg), US-ZM (5 municipali-
ties: Świętochłowice, Chorzów, Siemianowice Śląskie, Sosnowiec and Bytom), MAG-G-S
(4 municipalities: Malbork, Pruszków Gdański, Puck and Tczew), and PMA (Luboń and
Kościan) (Figure S1). The other municipalities are typical of transitional and rural types of
landscape. In turn, the lowest ULII are 0.11–0.14. Only US-ZM stands alone in terms of
having the lowest ULII value (0.17 in Zbrosławice) (Figure S1). These low values of ULII
occur in municipalities located in the outskirts of metropolitan areas. The lowest values of
ULII (0.11) are in Jordanów Śląski and Domaniów, in WMA, and in Lichnowy, in MAG-G-S
(Figure S1).

The highest differentiation of ULII in the interquartile range occurs in RM, MAW and
US-ZM. A large differentiation also occurs in LMA and MAG-G-S. The other metropolitan
areas are characterized by higher similarities of ULII values in the interquartile range.
The highest values of ULII in the interquartile range occur in municipalities in US-ZM and
RM. MAW also stands out on this score.

In the spatial analysis of the ULII distribution for municipalities, RM and US-ZM
clearly stand out. For both areas, the municipalities with high values of ULII are arranged
in a wide strip with an east–west direction. The values of ULII are diversified. In addition,
in MAW the municipalities are differentiated but the structure is concentric with stellar
features. The highest values of ULII are located beyond the center. Other metropolitan
areas also have a concentric character. For KMA, LMA and WMA, the highest ULII is
present in the main cities. In WMA, the main city (Wrocław) is dominated by municipalities
of a low value of ULII with the exception of Oleśnica and Oława (Figure S1). PMA and
OMG-G-S also have a concentric character, but the highest values of ULII are in a few small
cities spread across the area (Figure 7).

Figure 7. The values of ULII in the municipalities.
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The spatial structure of the urban–rural area is differentiated (Figure 8). It should be
emphasized that the urban type occupies small parts of metropolitan areas. The largest
area of the urban type is present in RM and takes up only 18.74% of the space. Urban type
municipalities form a core of 6 municipalities there (Bochum, Herne, Gelsenkirchen, Essen,
Oberhausen, Duisburg) (Figure S1). US-ZM has a similar structure of types of municipal-
ities. The urban core (9.11%) is also formed by several cities (Sosnowiec, Siemianowice
Śląskie, Świętochłowice, Chorzów and Bytom, Figure S1). In the case of MAW, the urban
areas of Warsaw city are almost surrounded by transitional types. In PMA, MAG-G-S,
KMA, WMA and LMA, the biggest cities are of the transitional type. Moreover, in KMA,
LMA and WMA the urban type of municipality is not present at all. WMA, PMA and
MAG-G-S have the most rural areas (above 90% of this type). Between municipalities
which form wide rural areas, there are also a few urban ones. The main city (WMA) or
the main city with the neighboring municipalities (KMA and LMA) form a transition zone
surrounded by a rural zone with individual municipalities of the transitional type.

Figure 8. Types of landscape in municipalities in accordance with ULII.

3.3. Hexagon Level

The ULII for hexagons gives more detailed results. Medians of ULII in particular
metropolitan areas vary between 0.15 and 0.25 (Figure 9). These median values are typical
of rural types of landscape. The median in US-ZM is higher than in other metropolitan
areas (by 0.05 than in MAW and by 0.1 than in PMA). Simultaneously, this is the same
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value as in RM. The values of ULII in the interquartile range only in US-ZM and RM are
typical of rural and transitional types of landscapes. In other metropolitan areas, all values
of ULII in the interquartile range are typical of rural types of landscape.

Figure 9. The distribution of the values of ULII on the hexagons level.

The values of ULII in the interquartile range are low. The distribution of values of
ULII is characterized by right asymmetry, which means that the hexagons with lower
values of ULII are dominant. The highest ULII were noted in LMA (0.99) and KMA (0.97).
These hexagons occur in midtown in Łodź, where continuous urban fabric and road and
rail networks and associated land dominate, and in Kraków Nowa Huta where there are
industrial or commercial units. Simultaneously, these metropolitan areas are characterised
by the highest differentiation of ULII. In the case of RM, the maximal ULII is 0.95 in
Essen, where industrial or commercial units dominate and continuous and discontinuous
urban fabric, road and rail networks and associated land, and green urban areas occur.
This value is higher than in US-ZM, where the maximal ULII is 0.87 in Katowice-Bogucice,
where industrial or commercial units occur, but there are also broad-leaved forests. In turn,
the lowest ULII in all metropolitan areas is the same (0.09). This concerns the outskirts
of metropolitan areas where non-irrigated arable land predominates and, in some parts,
pastures occur.

The highest differentiation of ULII in the interquartile range occurs in RM, US-ZM
and MAW. The other metropolitan areas are characterized by a higher similarity of ULII
values in the interquartile range. The highest values of ULII in the interquartile range
occur in RM and US-ZM. MAW also stands out on this score. RM is characterized by
the highest differentiation of ULII in the interquartile range, which is similar to US-ZM.
The maximal values of ULII in the interquartile range in RM are higher than in US-ZM.
However, the lowest values of ULII in the interquartile range are lower than in US-ZM.

Spatial analyses show the concentration of high values of ULII in the center of the
metropolitan area in KMA, PMA, LMA, WMA (Figure 10). In KMA, the structure of types
of hexagons is evenly concentric with a few exceptions. The intensity pattern of the ULII
related to the layout of the main roads is visible there. PMA forms a concentric character,
stretching to the east (with Swarzędz and Kościan, Figure S1) with numerous small isolated,
spotted, scattered high value units and a stronger satellite formed by Gniezno (Figure S1).
In LMA there is a clear concentration of the highest values of the ULII in the center of
Łódź. High values are also reported in Pabianice, Zgierz and Koluszki (Figure S1), forming
a triangular system related to the railway line. In WMA, the main city (Wroclaw) is
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surrounded by municipalities with a low value of ULII. A few small isolated, spotted,
scattered high value units are present, and a small satellite is formed by Oleśnica (Figure S1).
In the case of MAW, the structure is stellar and high ULII values are present along the
main roads leaving the city. In MAG-G-S, a concentration of high values of ULII is visible
along the coast on the line Gdansk-Gdynia-Sopot, with Gdynia taking on a more concentric
character, and Gdansk having a more even structure. US-ZM and RM urban areas form a
wide strip in an east-west direction. In US-ZM, the core is more compact, while in RM the
highest value of ULII is more dispersed.

Figure 10. The values of ULII in the hexagons.

Spatial analyses of the urban–rural type show the domination of the rural type in
most of the research areas (Figures 11 and 12). This domination is especially visible in
WMA, where the urban type is concentrated in a small area of the main city with a thin
border of the transitional type. Outside the main city, the urban and transitional types
are present in a few small spots. A similar situation is observed in MAG-G-S, with urban
types located in three main cities and single, dispersed, isolated urban hexagons located
in the whole area. Often, they are related to tourist functions (Łeba, Władysławowo,
Jastarnia, Kuźnica, Chałupy). It is significant that, administratively, Chałupy and Kuźnica
are villages. A smaller difference in proportions between urban and rural areas is visible
in KMA, LMA and PMA. In PMA, the urban type is concentrated in Poznań, but there
are also numerous urban and transitional units dispersed all over the area with a more
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concentrated spot in Gniezno. In KMA, the urban type of Krakow is surrounded by the
transitional type. In the east, Bochnia has a characteristic concentric arrangement of urban
and transitional types. In LMA, the urban type located in Lodz has a wide border of
transitional units. Urban units are also present in Pabianice, Zgierz and the more isolated
Koluszki. For US-ZM, a compact east-west urban core spills over into Tychy, Knurów,
Ożarowice and Tarnowskie Góry (Figure S1). The largest share of urban type units is
present in RM. The urban core forms a wide strip of units located in several municipalities
between rivers: Emsher and Ruhr (i.e., Dortmund, Bochum, Essen, Oberhausen, Herne,
Gelsenkirchen and Gladbeck, Duisburg). Numerous urban units are also present in Hamm,
Hagen and Marl (Figure S1).

Figure 11. Types of landscape in hexagons in accordance with ULII.
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Figure 12. Landscape types in municipalities (M) and hexagons (H).

4. Discussion

In this paper, the intensity of the urban landscape for seven metropolitan areas in
Poland was assessed. Additionally, the landscape of RM in Germany was examined as
a comparative area for US-ZM—the only polycentric agglomeration in Poland. The use
of the ULII index showed that the landscape of the US-ZM differs from the landscape
of other metropolitan areas in Poland (higher average values of ULII). At the same time,
the landscape of the US-ZM shows some similarities to the landscape of RM (similar values
of ULII). Moreover, MAW also shows some similarities to the US-ZM in terms of landscape
diversity. What is more, the study showed that urban landscapes occur only in the central
zones of the metropolitan areas that were delineated on the basis of official documents.
In turn, rural and transitional landscapes predominate as far as percentage of their surface
is concerned.

The similarity of the US-ZM and RM landscapes may result from the similar factors
that influenced development of these metropolitan areas. In both cases, the mining industry
was a factor in the location and development of cities [49]. Moreover, the spatial nature of
the agglomeration, polycentric in the case of US-ZM and RM, and monocentric in the case of
other metropolitan areas, has an influence on the landscape differentiation and similarities
which occur [50]. The value of ULII could also be influenced by a degree of industrialization.
High values of ULII occur in former industrial districts such as Nowa Huta (Kraków),
Bałuty, Fabryczna (Łódź), Psie Pole, Kowale (Wrocław) and Młyniska (Gdańsk).

The value of ULII could be influenced by many different factors. The initial compari-
son of the spatial distribution of ULII indicates that among these factors transport network
systems and their density, and the spatial organization of metropolitan areas (polycentric
or monocentric) can be distinguished [51]. The occurrence of raw materials is also of great
importance as they stimulate the economic development of metropolitan areas (this is
in the case of US-ZM and RM) [52], and their primary and secondary functions [53,54].
Furthermore, the natural environmental conditions are crucial [55]. They may be favor-
able (hydrographical network, access to the sea, favorable topoclimatic conditions) or
unfavorable (high mountain areas, boggy areas, proximity of protected areas) for the spa-
tial development of metropolitan areas [56–58]. The crucial factor that should be taken
into account when interpreting the value of ULII is the process of changes on the bor-
der of metropolitan areas in official administrative documents. This process is connected
with decisions about incorporating particular municipalities that are of different types:
rural, urban or urban–rural. Furthermore, economic potential [59], spatial policy and land
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prices [60–62] may have an influence as well. Many aspects of urbanization are interpreted
through globalization [63].

Nevertheless, the most visible aspect is the relations between the values of ULII and
transport network systems and industrial districts. However, this issue requires further
recognition in our study area through the statistical analysis of the correlation that occurs
between these variables and the construction of a regression model that would allow the
occurring relationships to be quantified. Such analyses were conducted by Conway and
Hackworth in the Greater Toronto Area [34]. A detailed analysis of landscape urbanization
in the context of driving forces in our study area will be the subject of a separate study
by the authors. Nevertheless, some basic conclusions could be drawn. The analysis of the
hexagons level reveals a star-shaped pattern of the urban landscape in MAW. Additionally,
in US-ZM and RM the intensity of the urban landscape is visible in a linear pattern. This is
due to the emergence of the urban sprawl process along the transport network which
is typical of other metropolitan areas [64–66]. In MAW, the urban landscape is visible
along the A2 motorway, and the S8 and S7 expressways along the east-west and north-
south routes. The main railway lines to the capital run parallel to the road network.
In US-ZM and RM, the intensity of the urban landscape increases along the east-west line,
which is connected with the railway between Gliwice and Mysłowice and the A4 motorway
in Poland, and the A2 and A42 motorways in Germany. The relationship between the
development of the road network and the processes of suburbanization has been confirmed
by Garcia-Lopez [67] who, based on the example of Barcelona, stated that the construction
of new road infrastructure generates urban sprawl processes. Baum-Snow [68] puts forward
the thesis in a similar way, examining the relationship between suburbanization and road
development in the United States. Moreover, it is worth noting that the ULII is influenced
by the types of urban coverage, which include residential buildings related to urban sprawl
processes, as well as industrial areas and large-surface communication junctions. Thus,
the transport network influences the level of ULII both directly and indirectly.

Similar research has already been carried out in Olsztyn and Sieradz (Poland) [25,26].
The areas classified as urban in Olsztyn cover only 24% of the city’s area. In turn, in Sieradz
non-urban areas also prevail. The percentage of agricultural areas within the boundaries
of metropolitan areas in Poland was studied by Sroka et al. [36]. Their study shows that
49.9% of the areas administratively belonging to metropolitan areas are occupied by farms.
Similar comparative studies conducted for RM and US-ZM showed that agricultural areas
cover 39.2% of the RM area and 42.7% of the USZM [38]. These values are lower than the
results presented in this paper (81% of seven metropolitan areas in Poland are covered with
rural landscapes, 52% in RM, and 55% in US-ZM, respectively). However, the differences
result from the different classifications of rural landscapes. In this paper, rural landscape
includes arable land, pastures and forests. Hence, this landscape type in our paper has a
broader scope. The applied approach allowed the assessment that only in the US-ZM and
RM is it possible to distinguish the core of a metropolitan area, in which urban landscapes
have the largest percentage among all the analyzed areas. A comparison of landscape
types in municipalities and hexagons shows differences in the accuracy of the results.
In accordance with the adopted criteria, there are no urban landscapes in KMA, LMA and
WMA at the level of municipalities, while at the level of hexagons their occurrence is visible.
On average, the share of rural and transitional landscapes is higher at the municipality level
than at the hexagon level. Hexagons illustrate with greater accuracy the spatial distribution
of landscape types enabling the justification of the existing layout of urban landscapes and
further spatial analyses, e.g., related to the study of urban development in terms of driving
forces. Moreover, research at the hexagon level is objective and based on mathematical
logic, as opposed to the level of boundaries of municipalities and metropolitan areas,
whose scope is determined administratively.

As already mentioned in the introduction, many authors use the CORINE database for
landscape analysis [30–32]. Nevertheless, it is worth noting that despite many advantages,
this database has some limitations [69]. However, this database is imperfect in small-scale
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studies, while in landscape analysis it is an appropriate source [33]. Admittedly, there are
many other databases that may be used in such studies. For instance, in Europe, higher
resolutions have Urban Atlas maps—a project developed as part of Global Monitoring
for Environment and Security. Nevertheless, maps are created only for selected areas
around large cities, so they do not cover the entire EU territory [69]. Another example of
the increase in the spatial resolution are the “fourth-level” CLC maps, however, they were
prepared only in some countries and classifications used in them are inconsistent with
each other. This paper confirms the statement that the CORINE database is useful in
landscape analyses, both in relation to administrative units (municipalities, metropolitan
areas) and geometric basic fields. It is a particularly reliable source in studies of urban
areas undergoing constant change [31]. It must be emphasized that the value of ULII could
be influenced by many different factors e.g., different types of a dataset, map scale, type of
basic units (their size and shape). While using ULII these limitations must be taken into
account.

5. Conclusions

In this paper the intensity of the urban landscape for seven metropolitan areas in
Poland and one in Germany was assessed. The analyses were conducted at three levels of
detail: the metropolitan area level, municipalities level and hexagons level. The conducted
research allows the following conclusions to be drawn:

1. The landscape of the US-ZM differs from the landscape of other metropolitan areas in
Poland and shows some similarities to the RM landscape. These areas are polycentric
agglomerations. Nevertheless, the landscape of MAW shows some similarities to the
US-ZM one despite the fact that this area is a monocentric agglomeration. This may
be connected with the capital function of Warszawa that has an influence on the
urbanization level.

2. Rural and transitional landscapes predominate within the metropolitan areas de-
lineated according to official documents and administrative affiliation, while the
typical urban landscape is characteristic only of the central zones of metropolitan
areas. This conclusion may be considered controversial because it proves that in
determining the features of a metropolitan area the landscape approach differs from
the formal and legal approaches and also based on area and demographic criteria.

3. Basic landscape analysis on an administrative level gives a distorted spatial pic-
ture. Therefore, the use of basic units (in this case, hexagons) for the assessment of
metropolitan landscape diversity is recommended. Only by using this analysis can
all the complexity and diversity of the internal structure of the metropolitan areas
landscape be shown.

The conducted studies give new research prospects concerning landscape analysis
in metropolitan areas such as driving forces. Furthermore, the changes in ULII value in
particular time periods may be also analyzed. Nevertheless, it must be emphasized that
the same dataset must be used to make the results comparable. It is connected with the fact
that the value of ULII could be influenced by many different factors such as different types
of dataset, map scale, type of basic units. Monitoring landscape changes based on the CLC
update and the use of the indicators presented in this article, and predicting the directions
of landscape transformation as a result of driving forces are some of the most important
challenges of contemporary interdisciplinary research. The results of the research may be
useful for regional policy, e.g., in the preparation of urban planning documents and spatial
development strategies.

Supplementary Materials: The following are available online at https://www.mdpi.com/2073-445
X/10/1/51/s1, Figure S1: Administrative division of metropolitan areas.
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Abstract: There are important relationships between the urban sprawl process and economic growth.
They are usually expressed through spatial relations and changes taking place in the local, regional
and national economy. The temporal and spatial dimension, including dispersed location, are the de-
terminants of development and economic growth. Therefore, the urban sprawl phenomenon and the
related location, hypothetically conditioning economic growth, should be subject to macroeconomic
research. The article examines how urban sprawl affects the national budget and national economic
growth. Unlike many studies where urban sprawl is studied by scattering the population around
cities, we undertake more complex examination using buildings’ location. Urban sprawl, as we
understand it, is a spontaneous spread of buildings around cities. To assess the spontaneity, we use a
grid of squares with a side of 500 m. The squares are used to calculate the morphological indicators
of urban sprawl. Therefore, quantified urban sprawl is one side of the equation; on the other side are
macroeconomic variables. In this way, we examine the relationship between urban sprawl and the
national budget and economic growth of Poland. The conclusions obtained are, e.g., urban sprawl
does not have a negative effect on the national economy and the budget. This is a different conclusion
from those thus far. There are also different conclusions on the regional level. Based on the research
results, we formulate recommendations for national economic policy and spatial policy.

Keywords: urban sprawl; macroeconomics; externalities; budget; spatial policy; economic policy

1. Introduction

Urban sprawl has been a phenomenon discussed in literature since the middle of the
last century [1]. This phenomenon is usually identified with a chaotic reorganization of
spatial structure of suburban communes with a simultaneous low impact of local spatial
policy [2]. The result of this process is the dispersion of buildings in the suburban area, the
edge of the city, the metropolitan area or functional area of the core city [3]. Scattering of
buildings is associated with the composition of specific, negatively valued morphological
features, which include: low building density, lack of spatial continuity, lack of concentra-
tion of buildings, lack of buildings’ clustering, spatial decentralization, polynuclearity, and
lack of mixed land use, lack of proximity [4]. Moreover, it is important from the cognitive
point of view to describe the factors that trigger urban sprawl. Despite the fact that the
intensity, distribution or parity will have an individual impact on the selected space, some
similarities and features are noticeable in them [5]. The urban sprawl process is influenced
by local, spatial, historical and economic conditions. Therefore, several groups of related
factors can be distinguished. A commonly identified factor in urban sprawl is the process
of social development, which is the source of favorable population changes in the city. The
reason for the indicated changes is the natural increase and intensified migration to the
urban area [6]. The indicated process of social development is reflected in the local and
regional economy. Therefore, another group of urban sprawl factors is distinguished in
micro and macroeconomic terms. In the first case, the main role is played by: household
preferences in terms of place of residence, as well as financial possibilities and constraints.
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The macroeconomic context of urban sprawl related to a country’s economic growth usu-
ally comes down to the distribution of the economic base in the region. Another group of
factors is related to the form and decision-making possibilities of entities from the real and
regulatory sphere of the economy. The importance of territorial entities is usually reduced
to the role played by spatial policy entities in a given country. The authorities at the central
level create the general framework (legislation, rules of conduct, etc.) necessary to conduct
spatial policy (development policy), while the municipal authorities are responsible for
indicating the destination and spatial development at the local level (location policy, invest-
ment policy in the field of real estate trading, etc.). Independence, equity and compliance
with the guidelines for making decisions by the indicated entities are important here. Also,
resistance to the influence of other actors operating in the space for which the generally
available and currently binding standards and regulations are not satisfactory. The last
important group of urban sprawl factors is closely related to the suburban local investment
and speculative conditions of land, including geographic and environmental conditions as
well as technical infrastructure.

In parallel to the discussion on the specificity of urban sprawl, the economic conse-
quences of urban sprawl have already been discussed [7]. The economic costs are first and
foremost, the increase of public expenses covering construction, extension, and mainte-
nance of infrastructure and public services, extended commuting distance; the consumption
of energy and market-related negative influence on the city center [8–12]. The negative
impact of sprawl on household budgets is associated mainly with the extension of the use
of cars. Economic consequences of the phenomenon manifested in the increased number
of vehicles per household, which led to an increase in expenditure on: fuel, insurance,
maintenance of vehicles, the periodic purchase of new vehicles [13]. There are also con-
clusions in the literature about the potential economic benefits of urban sprawl. O’Toole
(2009) has argued that sprawl, thanks to the automobile, gave rise to affordable suburban
neighborhoods for middle-class and lower-class individuals [14]. The studies cited are
micro- or mesoeconomic assessments, while research on macroeconomic consequences is
rarely undertaken. Therefore, we can pose the question of how urban sprawl affects the
national economy, its growth or the condition of the state budget?

When discussing the national macroeconomic perspective, economic growth is usu-
ally disaggregated into dimensions: sectoral, temporal and spatial [15]. The impact of
urban sprawl is, therefore, a component of economic growth in both spatial and temporal
dimensions. This influence is expressed in spatial relations and changes taking place in
the local, regional and national economy. Mankiw et al. they indicate that the location
and the environment understood as anthropogenic conditions are a significant determi-
nant of economic growth [16]. The location, especially the scattered one, is an inherent
feature of urban sprawl. Therefore, the urban sprawl phenomenon, while theoretically
determining economic growth, should be subject to macroeconomic research. On the
other hand, the surroundings of the location extend the discussion on the macroeconomic
effects of urban sprawl to include externalities. Research and analyzes presented in the
literature on external effects focuses on the dependencies caused in local and regional
systems and at the institutional level, in the absence of analysis concerning a macroeco-
nomic perspective [17–21]. In the light of this literature, the externalities of urban sprawl
justify the formulation of public policy, including economic and spatial, influencing this
phenomenon. Apart from a few exceptions, the macroeconomic urban sprawl and its
relation with public policy are not widely undertaken in Poland [22].

Taking into account the current state of knowledge, and in particular the gap in the
macroeconomic assessment of urban sprawl, the aim of the study is to identify the costs
and benefits of urban sprawl at the level of the national economy. As the macroeconomic
perspective of urban sprawl permeates the literature with the assessment of externalities,
and then with the undertaken spatial policy, the theoretical part explains: the essence of
urban sprawl externalities, its macroeconomic costs and benefits, and the instruments of
influencing sprawl. Two hypotheses were proposed in the research part: H(1): Urban
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sprawl adversely affects the financial situation of the national budget; H(2): Urban sprawl
slows down the growth rate of the local and national economy. However, the summary
presents the results of the research against the background of the literature and formulates
recommendations for public policy.

2. Urban Sprawl Externalities as the Basis for Public Intervention

2.1. The Essence of Urban Sprawl Externalities

Since the middle of the last century, cities have been subject to many dynamic and
multidirectional changes, i.e., urbanization, metropolisation, decentralization, revitaliza-
tion, re-urbanization [23]. This evolution of spatial structures is a derivative of pro-or
anti-urban behavior and views [24,25]: from urban concentration, through suburbanization
to non-metropolitan changes [26]. The variety of trends and phases of development trig-
gers various external effects, which are the premises for state interventionism, including
spatial policy.

Economists argue that externalities are generated when an individual imposes costs
on or brings benefits to others, and they have no economic incentive to accept these
costs or benefits [27–30]. As a result, we observe positive and negative externalities,
generated during consumption or at the stage of production itself. Externalities can,
therefore, be generated during spatial management, i.e., during the aforementioned trends
in city transformations. Therefore, we identify the complexity of the process, magnified
by the variety of causes that result in a given effect. The observed reasons are mainly
problems with identifying the ownership rights of public and private goods, as well as
complementary and substitute goods. Moreover, in identifying externalities, the form of
using goods and benefiting from them is important. Therefore, it is reasonable to conclude
that when externalities occur, state intervention will not always be needed. Externalities
leading to socially acceptable costs will not be a prerequisite for formulating public policy.
We must remember that state interventions also generate externalities [31].

Externalities of urban sprawl should be equated with the effects of private and public
activities. In regard to private entities, externalities occur when the location of the devel-
opment of one side improves or worsens the situation of another party, however, until
the party generating external effects does not bear the costs of its activities. On the other
hand, in regard to public entities, externalities are associated with the improvement or
deterioration of the situation of entities operating in space, due to the low degree of control
of spatial processes by the local government sector. The behavior of the local government
sector entities is sometimes completely uncontrolled, unconscious, or even irrational.

Moreover, public intervention is used in the preferential treatment of certain entities. It
is a derivative of the activities performed in the field of providing public goods. Preferential
solutions come down to displacing market mechanisms by administrative determination
of the costs of production factors, prices and methods of distribution of certain goods [32].
Externalities of urban sprawl are also identified in the area of the emerging relationships
between individual users of suburban space. As a consequence, we can see externalities
being to a large extent the aftermath of the implemented spatial policy. These effects
have specific forms, such as: external benefits and costs; monetary and non-monetary,
i.e., technological; unilateral and multilateral, and private transferable and public non-
transferable [33].

2.2. Macroeconomic Costs and Benefits of Urban Sprawl

Special attention should be paid to the losses and spatial benefits resulting from the
urban sprawl process. Spatial losses are reduced (incurred damage) or unattained (lost
opportunities) social benefits from the use of resources and values of space. Moreover,
we observe that the phenomenon of transferring some of the costs resulting from space
development processes to third parties, usually residents, is a common process. The current
and future prosperity of the local community, understood as the quality of life in space, is
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depreciated. The relationships between the private and social optimum also seem to be
important, because they can generate measures of pure intervention.

The proposed approach to the problem does not eliminate other, non-market concepts
of losses, e.g., natural or ecological losses. As a result, irreversible damage to the natural
environment occurs. This damage is covered by direct market reactions, and spatial
benefits are equated with positive effects. They occur simultaneously with the launch of the
intervention process limiting the sources of space depreciation. Losses always accompany
diminished natural resources. Losses and spatial benefits in the theory of economics are
included as external costs and benefits. On the other hand, the use of the values of the
environment with a simultaneous downward trend in creating new sources of benefit
is expressed through environmental external costs. Taking into account macroeconomic
conditions, direct losses can be presented as negative spatial consequences expressed as
a reduced environmental potential and indirect ones resulting from spatial development,
where there is a division into social and economic losses.

Urban sprawl causes a number of threats, in the natural, social and cultural area. These
threats are characterized by a varied scale and form of externalities closely related to the
local conditions of socio-economic processes. The lack of urban development planning can
be equated with the unplanned and successive growth of urban areas [34]. The observed
direct effect of this are monofunctional spatial structures embedded in discontinuous
functional and territorial systems. Therefore, the question arises whether urban sprawl
processes should not be treated as one of the stages in the development of highly urbanized
space? The scientific literature of the last decades has ambiguously interpreted the existing
settlement patterns [35]. The space in which man functions is characterized by various
features, and one of them is resistance. The resistance of space should be identified
primarily with the costs of transport, the costs of moving people, goods, information
services. Common internal migrations, their dynamics and the method of analysis are
also important.

There are numerous theories discussing demographic and spatial patterns, current
and historical trends, or even conflicting interpretations of them. In almost each of them,
the problems of the core city, suburbs and rural areas are assessed [36,37]. Typically,
these studies focus on the “target” space where relatively most external effects of the
urban sprawl process are identified. Depending on various local factors, also on the
availability of input data or sometimes research interests, the analysis also covers circular
migrations and the morphology of rural areas [38,39]. Some studies show that counter-
urbanization has entered a new phase characterized by a new destination of the observed
flows [40]. It is characterized by a significant differentiation in individual countries in terms
of causes, intensity of trends, etc. It can also be considered in a variety of perspectives,
from local, to regional and national [41,42]. The process of counter-urbanization has been
observed since the 1960s in Western Europe [43,44] and the USA [45,46]. Its identification
sometimes requires interdisciplinary knowledge, as evidenced by research carried out in the
disciplines of geography, economics or sociology. One interpretation of this concept points
to a faster growth of suburban areas than urban areas. We see a similar situation in non-
metropolitan and metropolitan spaces. Ref [42] Contrurbanization generates diversified
circulation of resources in the city-village and village-city space. However, the most
frequently indicated in the research is the migration of the population towards the areas
characterized by a lower concentration [47]. There are many reasons for the migration
of people to rural areas, it can be generally stated that it is a search for better living
conditions, closer to nature [41,48]. Nevertheless, urban migrants (related to counter-
urbanization) in a sense give up their permanent relationship with the city. They choose
areas further away from the city/metropolitan core. They give up the current comfort of
the impact of the urban fabric, its resources and amenities. They are usually wealthy and
not of retirement age [49]. Considering the migration theme, they should be considered
as voluntary migrations. In this context, we can observe a clear difference between the
processes of counter-urbanization and suburbanization, where in the case of the latter,
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along with the migratory movements of the urban population to rural areas, important
professional, infrastructural, educational, etc. Ultimately, most researchers have both valid
and incomplete research results because the structure chosen has not received sufficient
attention [50]. Because urban sprawl can take many forms, the effects it generates may have
a diverse structure, reach and audience. Burchell et al. (2005) indicate that urban sprawl
processes are characterized by an unfavorable macroeconomic impact [51]. Irreversible loss
of agricultural land generates negative externalities that are transferred to the neighboring
agricultural activities, where productivity, quality of crops, etc. will be limited. There will
be problems in the use of mechanized agricultural technologies, including the necessary
biological and chemical care of plants. Over time, restrictions are set for other farmers,
limiting their functioning. And farmers will limit production for fear that this process will
not be profitable. The pressure generated by the users of residential areas in the aftermath
of urban sprawl will also increase: various conflicts of interest, for example in the case of the
need for water necessary for functioning in housing and agriculture. Burchell et al. (2005)
also indicate that the loss of the agricultural function is not compensated for by the amount
of a one-off purchase and sale transaction of agricultural land for housing development.
There are also studies with different conclusions, which indicate that urban sprawl does
not have a negative impact on the national economy [25,52,53]. However, in the case of the
local level, not very resistant to dynamic changes or economic fluctuations, the situation
seems to be more complicated. Economic growth is the result of various stimulating and
destabilizing conditions, causing the state of the local economic crisis [52,54]. In this context,
one should bear in mind the course of business cycles and the inevitable economic crises.
The recent crisis in southern Europe should undoubtedly be mentioned as a painful example
of this. Its most important factors include a very high level of investment risk, social
polarization and an economy that intensively exploits natural environment resources [55].
The crisis in Spain caused a direct fracture of the housing bubble resulting from failures
in spatial planning and irrational land management [56,57]. As additional reasons for the
state of affairs, one should apply to the management method, the implementation of spatial
and economic data and relations with local communities (e.g., social guarantees). Spatial
planning and development issues have been discussed earlier, it is worth paying attention
to the attitudes and beliefs of the local population (including social participation). It is the
residents, their attitudes and respect for and commitment to the available space that a lot
depends on [58]. There is also a question, whether they will be willing to stay and function
in the city, or will they be forced to move to the suburban area to look for the desired
social conditions (both will result in financial losses [59]). The observed evolution of the
rural spatial structure generates socio-economic changes in local and regional systems.
Rural restructuring, identified with its urbanization, was originally attributed to a positive
assessment of this process. However, as research shows, urbanization of rural areas also
triggers undesirable phenomena causing depreciation in the field of technical infrastructure
and spatial structure of villages. There are also unfavorable depopulation phenomena
and negative changes in socio-economic structures. The result of the restructuring of
rural areas in Poland was a significant increase in the dispersion of buildings and the
development of rural areas with large-scale production and housing units [60]. Rural
areas are highly diversified in terms of their concentration and compactness, functions,
morphology or the pace of urbanization. They have various natural, landscape, cultural
conditions, etc. It should also be noted that thanks to the restructuring of rural areas in
many countries, e.g., in Poland, Spain, agricultural areas within the metropolitan area
gained new economic and tourist functions, etc., and the lifestyle of their inhabitants was
changed. However, it cannot be unequivocally concluded that these changes completely
restructured the village [61]. Moreover, how much influence will the neoliberal economy
implemented in many countries have on urbanization processes? Its effects often have very
serious consequences affecting planning and functioning in space [55,62].
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2.3. Instruments for Influencing Urban Sprawl

The basic instrument for influencing urban sprawl is an efficient spatial policy, which
is based on the legal and administrative requirements of the commune and the state. It is a
regulatory approach serving to create the legal as well as regulatory and organizational
basis affecting urban sprawl. Such instruments include: acts and regulations, standards,
land use plans, geodetic divisions, zoning, construction and town planning standards
and various administrative decisions of a permitting, mandating, prohibiting and penal
character. On the basis of formal and legal documents, various coercive measures as well as
incentive or discouraging measures are generated, affecting directly or indirectly on space
users, investors, economic entities, etc. The indicated spatial policy is based primarily
on operational, action, structure, development, sectoral plans, pilot; local and regional
strategies of development, infrastructure projects, etc.

Land development can be indirectly influenced by operational economic instruments,
i.e., discounts, taxes and subsidies. The forms of direct aid take various forms, includ-
ing [63]: preferential land prices, loans or loan guarantees, differentiation of the property
tax rate, subsidizing infrastructure investments, transport, etc. Another group of effective
instruments are solutions for material profiling of space. The authorities, especially the
local ones, may influence spatial decentralization by the appropriate location of technical
infrastructure and social infrastructure. The potential advantage of location is a common
argument, especially when making decisions on residential investments, carried out by
private individuals and developers. There are instruments of “soft” impact on urban
sprawl, but their effectiveness is not always predictable. These are various activities of
entities, development agencies, corporations, development banks, etc. operating on the
basis of delegating the powers of public authorities in the field of spatial management.
It will also be important to influence the behavior of space users based on urban marketing
and various information materials; promotion, location ads, built “genius loci”, outdoor
meetings, promotional gadgets, campaigns in social media, etc.

The aforementioned territorial entities have various causative powers, as well as
various impacts on the development of space and urban sprawl processes. This fact results
from the heterogeneity of the instruments of influence assigned to them. The scope of their
duties is subject to arrangements with government and local government administration
bodies (in accordance with the relevant provisions of the Code of Administrative Proce-
dure). In most cases, planning studies at the local level are subject to supervisory control
conducted by representatives of the regional government (sometimes representatives of
the central administration). Moreover, the decisions of local and regional commissions of
appeal may be the subject of a matter before the substantively competent administrative
courts. The spatial development law systems in Europe are also varied in terms of the way
public authorities are coordinated at the local level. The basic difference comes down to
the formula of this coordination which accepts, inter alia, the form of planning documents,
legal acts or agreements.

When implementing spatial policy, we must take into account the needs of the local
community, including social ones. Some scientific studies provide a valuable analysis of
the issues of social exclusion and threats identified in urban structures [58]. Residents have
the right to actively participate in the space management process, and their role definitely
grows when their legal interests are violated.

The use of operational and “soft” instruments influencing urban sprawl in spatial
policy depends on the planning system in the country, for example: British, Germanic,
Napoleonic, Scandinavian and Central and Eastern European countries. As Newman and
Thornley [64] indicate, these systems are built independently, however, in accordance with
applicable standards and generally recognized good practices. Therefore, they are universal
and open to local planning challenges. Following the standards of planning procedures,
the current form of development is subject to legal protection, necessary verification
and positive assessment by the local authority. The lowest-level public administration
units have planning powers. The aim of the planning decisions made is to achieve optimal
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solutions that serve the interests of the general public and the interest of the individual. The
potential “optimum” is achieved by defining target, precise and justified local conditions
of land development.

The indicated forms of spatial planning as the main goal of their activities set, among
others rational and efficient spatial management and preventing urban sprawl. The Ger-
manic system used in Germany, Switzerland, Austria and partly in Eastern Europe, e.g.,
in Poland, incorporates the land-use plan “Flachennutzunsplan” at the municipal level.
In Poland, it is “a study of the conditions and directions of spatial development in a com-
mune”. These studies determine the local spatial policy. In order to detail the development
conditions, a development plan “Bebaunsplan” is prepared; in Poland it is “the local spatial
development plan of the commune”. The British system (England, Wales, Scotland and
Ireland) uses a document in the space management process that allows for activities in the
space called “planning permission”, issued by districts and unitary authorities.

On the other hand, the Napoleonic system is used in: France, Luxembourg, the
Netherlands, Italy, Portugal, Belgium, Spain and Greece. It is a system in which statutory
law takes precedence, on the basis of which detailed legal norms are established, and
the principles of spatial planning are defined comprehensively. The local level is legally
required to have spatial planning acts, but there is no clearly defined level of accuracy of
these studies. For example, in the spatial planning system in Spain, despite the established
core of the planning procedure for individual autonomies, there is no obligation to agree
on the provisions of planning documentation between neighboring municipalities. In the
case of the Scandinavian system in force in Denmark, Sweden, Norway and Finland, based
on transparent and uncomplicated legislation, it draws different proportions from the
Napoleonic and Germanic systems. For example, in Sweden, the implementation of spatial
policy was based on the development of comprehensive plans “oversiktsplaner” and on
the local level detailed spatial development plans “praktjpla” and “conditions for spatial
development of the area”. It is worth emphasizing that the local (bottom-up) level is the
most important element in the Swedish planning system.

The implementation of spatial policy in the discussed countries is associated with
the ongoing process of spatial management. This process is directly influenced by the
form of spatial management and the specificity of real estate markets, including their
location (urban, suburban and rural areas). The price of the property plays a leading
role in making the decision. It is the result of many factors (location, building method,
availability of technical infrastructure, surroundings, labor market, etc.). Therefore, the
dynamics and methods of land use, the recomposition of functions in selected spaces
and the costs and benefits generated by the reorganization of planning functions are
important. They depend on the specificity of the spatial planning tools used. Also, from
the administrative division of the country, for example in Spain, the law obliges the plan
to cover the entire area of the commune (there may be several). In Poland, the local plan
is prepared optionally (in a commune there may be even several dozen plans, a situation
in which not a single document will be prepared is also acceptable). Apart from that,
as a rule, in Poland there is one type of local and regional plan. They are dedicated to
urbanizing and urbanized areas, as well as typically agricultural areas. On the other
hand, in Spain there are as many as nine types of plan, five of which are used for urban
design and four for territorial planning [65]. From the planning point of view, these
countries seem to be similar due to the levels of administration. There is a municipal
level in both countries. The province in Spain corresponds to the regional level, and
the voivodeship in Poland. In both cases, the principles of the country’s spatial policy
are prepared at the national level, together with recommendations for the regional and
local level. There are more similarities and analogies between the European Union (EU)
countries in terms of spatial planning [66]. It is necessary to pay attention to detailed
conditions, including issues that determine the effectiveness of the designated spatial
policy. Effective land management based on efficient legislation will also be important.
In order to efficiently influence spatial processes, including urban sprawl, skillful land
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structuring is needed (in Spain, land is divided into three classes: I for urbanization; II
intended for urbanization; III with no possibility of urbanization). In Poland, an effective
solution for specifying the intended use of land is a local plan, which is also local law. Areas
not included in this document may be, with minor inclusions (e.g., legally protected areas),
freely developed, especially when it comes to housing development on agricultural land.
This fact results in the intensification of urban sprawl. Procedures can be simplified, local
communities can be significantly involved in the planning process, and policies aimed
at optimizing the development of available land can be sought. Various functions can
be combined within the planning system, including the expansion of the control system.
However, their effectiveness should be considered individually. Interest in space by its
users, and thus the observed population density will be determined each time by local
possibilities and needs. As research shows, the available technical infrastructure is of
great importance, as well as the form of spatial structure development resulting, among
others, from the demand for residential or industrial areas [67,68]. Gomez-Antonio and
Hortas-Rico [2014] prove that urban sprawl is taking place in Spain [69]. They also indicate
that the emergence of urban sprawl in the communes surrounding the city intensifies
when sprawl occurs in a neighboring commune. The morphological specificity of urban
sprawl in Mediterranean regions is manifested in low urban densities, high losses of non-
urban land covers, depopulation of the metropolitan inner core, increasing importance
of single housing and the expansion of transportation infrastructures [70,71]. Apart from
technological factors and the development of road transport, geographical factors, such as
topography and the area’s technical infrastructure, play an important role in the escalation
of urban sprawl [72,73].

The practice of space management, unfortunately, highlights its various shortcomings,
the source of which is still, among others, insufficient knowledge and competences, lack of
respect for space and its users, or actions deliberately aimed at quick and short-term profit.

Generally, the availability of instruments, including legal ones, to counteract urban
sprawl processes to a large extent depends on the planning system of a given country,
applicable standards and commonly used good practices. The available spatial data,
without which a diagnosis is difficult, are also important and, therefore, the selection of
instruments for influencing the space becomes problematic [74].

3. Materials and Methods

The adopted research objective, which is to identify the macroeconomic costs and
benefits of urban sprawl, results from the ambiguity of the current state of knowledge
regarding the effects of the process in question. In order to achieve the goal, the verification
of two hypotheses supposing a negative macroeconomic impact of urban sprawl was
assumed, i.e.:

Hypothesis 1 (H1). Urban sprawl adversely affects the financial situation of the national budget;

Hypothesis 2 (H2). Urban sprawl slows down the growth rate of the local and national economy.

To verify both hypotheses, studies were proposed in regard to the area affected by the
urban sprawl phenomenon in Poland, described by Lityński and Hołuj [75]. This area is
presented in Figure 1 and consists of communes located around the capitals of regions or
core cities in Poland. Communes in the zone external to the capitals and cores are: 50 cities,
221 villages, 99 town-villages. It should be mentioned that there are three types of commune
in Poland: urban, that is cities; rural, i.e., a village with a low degree of urbanization; urban–
rural, i.e., a city surrounded by rural areas. It should be explained that the analyzed urban
areas have the same administrative status and are among the most important in Poland, as
they are the areas surrounding the capitals of the regions. However, not all urban areas in
Poland were analyzed, i.e., urban areas that belong to a lower level in the hierarchy of the
Polish settlement system were not analyzed. Despite this, the area taken for research covers
15% of the territory of Poland, where 25% of the country’s buildings are located. It seems to
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be a representative sample. For the 370 indicated communes, Lityński [6], using the urban
morphology indicators defined by Galster et al. [4], calculates variables: density (Diu),
continuity (Ciu), concentration (COViu), clustering (CLUSiu), decentralization (CBDdist),
urbanization pressure (UPj→i). This area and quantified morphological are the starting
point for research into the economic consequences of urban sprawl.

 
Figure 1. Analyzed area. Source: own based on Lityński & Hołuj [6,75].

Lityński [6] proves that urban sprawl occurs in the analyzed urban areas, which
are subject to population migrations from central cities to the suburbs. The physical
manifestation of urban sprawl is the remoteness of residential buildings from the core
city. New residential buildings are located in agricultural areas, which has been described
pejoratively as urbanization pressure. Despite the fact that the buildings are far from the
core cities, the composition of the buildings is dense and clustered, maintaining spatial
continuity. However, this composition results from the vicinity of new residential buildings
with old agricultural buildings. Lityński [6] also emphasizes the significant differentiation
of the morphological specificity of urban sprawl between regions, i.e., in selected urban
areas other morphological indicators dominate.

The urban sprawl assessment can be presented in an international context. For ex-
ample, an Organization for Economic Cooperation and Development (OECD) report [76]
dealing with the issues of assessing urban sprawl in OECD countries draws attention to
this. This report indicates that Polish urban areas are characterized by a higher density than
the OECD average. In the light of the measures of the spatial structure of Lityński [6] using
the building density, this conclusion can be confirmed. It can also be partially confirmed
in the report’s conclusion that Polish urban areas are less polycentric than in other OECD
countries. This is partly because, as previously signaled, Lityński [6] generally indicates a
monocentric character, but in Poland urban areas differ significantly in this respect. The
report also indicates that Polish urban areas are less fragmented than the OECD average,
which can also be confirmed through the prism of continuity, concentration and clustering
indicators. However, the report does not attempt to assess the specificity of spatial develop-
ment, i.e., its filling, and the presented assessment of urban sprawl, show high urbanization
pressure on agricultural areas. These results make it possible to compare the specificity
of the Polish sprawl with other OECD countries, to search for similarities and differences.
According to the OECD report [76], similar conditions to the Polish urban sprawl can be
attributed to Spain. From the morphological side of urban sprawl, both countries show a
higher density. Despite this density, building clusters are more fragmented than in other
OECD countries. The difference between the two countries is centralization, which in Spain
shows the proximity of buildings to core cities, and in Poland its remoteness.
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The study was divided into three stages. The first stage consists of assessing the
urban sprawl phenomenon in each of the analyzed communes. The purpose of such an
assessment is to identify communes with a high and low degree of disorder in the spatial
structure that is attributed to urban sprawl. Identifying communes with a high degree of
urban sprawl is important in examining economic consequences and verifying hypotheses.
For this purpose, Lityński’s morphological indicators were synthesized [6] based on the
Perkal method:

Pi =
1
p ∑p

j = 1 zij

where:

zij—normalized variable: zij = (xij − xj)/sj for stimulant or zij = (xj − xij)/sj for
destimulant
xj—average value of variable j
xij—value of variable j for the commune i
sj—standard deviation of variable j
p—number of variables

The Urban Sprawl Index, built on the basis of the Perkal (Pi) method, ranges from –3
to +3. Communes with a high degree of spontaneous spatial structure will show values
below 0, areas with a moderate degree of the phenomenon will oscillate around 0, and the
area with a relatively low degree will record values above 0. Similar areas are considered
to be those with similar index values. Identification of communes for which P(i) < 0 will
allow to indicate in the research communes the specificity of the disorder of the spatial
structure, which is attributed to urban sprawl. With regard to these communes, research
on the economic impact of urban sprawl will be continued.

The second stage involves a verification of H(1). It was decided to verify the hypothesis
based on the canonical analysis. The value of the canonical analysis is the assessment of the
relationship between two sets of variables. In the case of the presented research, it will be a
comparison of morphological variables with fiscal variables. Morphological variables are
the aforementioned: D(iu), C(iu), COV(iu), CLUS(iu), CBD(dist), UP(j→i). These variables
are referred to in the literature as urban sprawl features [3,4]. Fiscal variables are three
types of state budget expenditure for communes: supplement to the general subsidy (SGS);
subsidies for own current tasks (SOCT); subsidies for own investment tasks (SOIT).

It should be noted that in Poland there is an extensive system of transfers from the
national budget to the budgets of communes. Among the many types of transfer, from the
point of view of the subject of this research, SGS is important. It is an expenditure of the
national budget for selected communes with income and expenditure disproportions. It
pertains to the high costs of implementing communes’ own tasks (e.g., building communes’
roads), the implementation cost of which is higher than in other units due to specific
conditions. On the other hand, SOCT and SOIT are funds transferred from the national
budget to communes for the implementation of previously specified tasks in the field of
roads, education and sport. The difference between SGS and SOIT is that SOIT is generic,
while SGS must be spent on a specific task and unused funds must be returned. In this
context, it should be emphasized that the spontaneous location of buildings accompanying
urban sprawl generates specific spatial conditions, and thus increased costs of infrastructure
construction and maintenance. An example is the elongated streets and sewage system
due to the inability to implement the investment along the shortest line. Therefore, the
national budget suffers losses due to the need to transfer additional funds to communes
for infrastructure in areas with spontaneous development.

The canonical analysis was proposed for four variants of grouping the analyzed
communes V(i). V(1) are external communes, meaning all communes around the core
cities, regardless of the commune status. V(2) are all external communes for which P(i) < 0.
Therefore, it is a collection of external communes where urban sprawl is intense. V(3)
includes only external communes which have the status of a rural commune. These are
the units where urban sprawl is most commonly recognized in Poland whereas V(4) are
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those rural communes for which P(i) < 0; ie villages with intensified urban sprawl. V(4)
are therefore units with extreme conditions for urban sprawl. Variation of the canonical
analysis aims to observe and increase the accuracy of the assessment of the impact of urban
sprawl on the national budget.

In the study, the conclusions from the canonical analysis were made on the basis of the
canonical weights and the canonical correlation R(k). The canonical weights indicate the
direction of the relationship between the accepted substitutes from the two sets through the
signs (+) and (-). Moreover, the significance of a pair of canonical variables was assessed
using the Barlett significance test. In contrast, R(k) represents the general correlation index
between two sets of variables, thus indicating the level of relationship between the spatial
structure and budget transfers.

The third stage of the research involves verification of H(2). The basic method of
hypothesis verification is standardized mean difference (SMD). SMD is based on a quasi-
experimental approach that uses the synthetic control method. The essence of such tests is
to identify the control group against which the test group is assessed. It was proposed that
the study consisted in comparing the local GDP(per capita) for communes with high urban
sprawl with the local GDP(per capita) for the control group.

SMDn =
ϕ(α)−ϕ(β)

s

where:

ϕ—GDP(per capita)
α—assessed group
β—control group
s—standard deviation

In Poland there is no aggregated GDP at the local level. The lack of GDP at the local
level forces a substitution measure. In Polish study tax revenues of municipalities are
used interchangeably [77]. Zaucha et al. indicates substantive argument that taxes are
associated with the production arising in the territory [77]. In this light, it would be the
most appropriate measure of corporate income taxes (CIT). However, the complexity of
the Polish tax system prevents such an approach for several reasons: (a) taxes are paid
at the place of headquarters and not at the site of product/service; (b) the existence of
tax exemptions (e.g., special economic zones); (c) the ability to cover losses from one year
to the next tax year. In contrast, personal income taxes (PIT) despite the fact that it has
some shortcomings (e.g., the discharge of the tax in place of registration and not in a
product/service) have less interference. In addition, Zaucha et al. proposes to add to
the revenue the sum of PIT revenue and agricultural tax due to the fact that agricultural
holdings do not pay PIT only agricultural tax (AT) [77]. Moreover, Lityński [78], using PIT
and AT for research on the local economy, indicates that such an approximation is correlated
with GDP at the level of r = 0.98 (p = 0.00). Therefore, in this study, an approximation of
GDP(per capita) was proposed according to the formula:

ϕ(i) =
∑n

i = 1

[
pit(i)+at(i)

]
N

n

where:

N—population of the commune i
n—number of communes

As the analysis is dynamic, i.e., it concerns the years 2010–2019, the index of the
medium-term rate of changes was used for the dynamics:

T(n) =
(

n−1
√
(i( n

n−1 )
∗ . . . ∗i( 2

1 )
− 1

)
∗ 100%
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All budget data comes from the collections of the Local Data Bank of the Central
Statistical Office in Poland.

4. Results

Figure 2 shows the Urban Sprawl Index in each of the analyzed communes, which
is the implementation of the first stage of the research. As the aim of the first stage of the
research is to identify communes with a high and low degree of spatial structure disorder,
attention should be paid to the intervals P(i). Communes with a chaotic spatial structure
are those for which P(i) < 0. All communes for which P(i) < 0 are in the range (0; –1),
which means a moderate degree of spatial structure disorder. The study did not identify
communes with a high degree of disorder (–1 < P(i) ≤ –2) and a very high degree of
disorder (–2 < P(i) ≤ –3). However, most communes for which P(i)>0 are in the range (0; 1).
These communes are characterized by a moderate degree of space compactness. Only one
commune is characterized by a very compact spatial structure, for which P(i) = 2.13 and it
is a rural commune of Wielka Wieś.

Figure 2. Urban Sprawl Index in the analyzed communes based on the Perkal method P(i). Source:
own study based on Lityński [6].

In Poland, the spatial structure of endangered urban sprawl assessed by P(i), is in the
range (–1; 1), with one exception. This means that the spatial structure of Polish communes
is relatively similar in terms of morphological features of urban sprawl. The level of urban
sprawl is not high, but it is also impossible to indicate that the spatial structure is compact.
There are no communes in Poland with an absolutely high urban sprawl level. There is
also no group of communes with a compact spatial structure. The only exception here is
one commune whose spatial structure is very compact.

The second stage of research, which involves verification of H(1), was based on the
canonical analysis. As part of the canonical analysis, four variants of the relationship
between the suburban structure and transfers from the national budget were tested. Table 1
shows the results of testing four variants. The most satisfactory results are provided by
V(4), for which the canonical correlation reaches the highest values of R(k) = 0.46. This
means that rural communes with a high degree of spatial structure disorder (Pi < 0) have
the greatest impact on transfers from the state budget.
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Table 1. Canonical analysis between budget transfers and urban sprawl.

Variants R(k) Chi2 p N

V(1): External communes 0.31 64.61 0.00 370
V(2): External communes; P(i)<0 0.33 42.18 0.00 200

V(3): Villages 0.44 54.38 0.00 221
V(4): Villages; P(i)<0 0.46 47.98 0.00 141

The further part of the canonical analysis refers only to V(4), because this variant
provides the most favorable results for the verification of the adopted hypothesis. Table 2
presents the results of testing the significance of pairs of canonical variables based on the
Barlett test. The assessment of the significance of pairs of canonical variables, based on the
critical values of the significance level (p), indicates that at the significance level (α) > 0.00
only the first pair of variables is significant. The remaining pairs of variables are so high (p)
that the conclusion was abandoned.

Table 2. Barlett test for V(4).

Element Removed R(k) R(k)
2 Chi2 Df p

0 0.46 0.21 47.98 18.00 0.00
1 0.25 0.07 15.44 10.00 0.12
2 0.22 0.05 6.43 4.00 0.17

Based on the results presented in Table 3, it can be indicated the greatest positive
relationship between the SGS variable and D(iu). There is no statistically significant
negative relationship in the study, i.e., indicating that a higher value of budget transfers
is accompanied by a lower level of the morphological variable. Thus, the results of the
canonical analysis do not indicate a negative impact of urban sprawl on the state budget.

Table 3. Canonical weights for V(4).

Right Set Left Set
Elem. 1 Elem. 2 Elem. 3 Elem. 1 Elem. 2 Elem. 3

SGS 0.67 –0.48 –0.58 D(iu) 0.97 –1.02 0.25
SOCT –0.63 –0.76 –0.18 C(iu) 0.11 0.68 0.55
SOIT –0.34 0.54 –0.77 COV(iu) 0.24 –1.42 0.26

CLUS(iu) –0.02 0.22 1.06
CBD(dist) –0.10 0.01 –0.70
UP(j→i) 0.05 1.42 0.00

Therefore, the conclusions from the canonical analyzes carried out indicate that it
cannot be said that the disorder of the spatial structure accompanying the urban sprawl
phenomenon has a negative impact on the national budget. Thus, it has not been proven
that national expenditure is related to negatively valued morphological features, e.g.,
lower building density. Based on the results of the research, it is not possible to confirm
the hypothesis H(1) that urban sprawl adversely affects the financial situation of the
national budget.

The third stage of the research, which assumed the verification of H(2), was based on
the SMD method. As the hypothesis takes two territorial levels: local and national, two
SMD analyzes were carried out. It was assumed that the assessed group are communes
with the highest degree of spatial structure disorder, i.e., rural communes for which P(i) < 0.
The assessed group in Table 4 is marked as (α). For the assessment of the local impact, the
control group is marked as (β1) and consists of rural communes for which P(i) ≥ 0. On
the other hand, the control group at the national level is marked as (β2) and they are all
communes in Poland.
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Table 4. Approximation of GDP (per capita) in the assessed group and control groups, Polish
currency (PLN).

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
¯
T(n)

ϕ(α) 496 548 604 654 702 767 832 915 1038 1164 11%
ϕ(β1) 555 611 670 711 768 835 905 993 1140 1275 11%
ϕ(β2) 628 685 727 768 826 892 957 1040 1175 1293 9%

Table 4 presents raw data on the approximation of GDP(per capita) for the assessed
group and control groups. It points out the same T(α) and T(β1). This means that the
economic growth was the same both in communes with high urban sprawl rates and in
spatially compact communes. On the other hand, a lower T(β2) means that the national
GDP(per capita) grows slower than in communes with urban sprawl.

In Table 4 lower values of ϕ(α), than ϕ(β1) and ϕ(β2) also draw attention. This means
that in communes with high urban sprawl rates, the level of GDP (per capita) is lower
than in communes with a more compact spatial structure or in the country. This level was
assessed using the SMD method, the results of which are presented in Table 5 The SMD
values in the range 0.2–0.5 are marked in gray, which means a moderate effect. The study
did not identify a large or very large effect.

Table 5. Assessment of the impact of urban sprawl on local and national economic growth using the
standardized mean difference (SMD) method.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

SMD(β1) –0.21 –0.21 –0.22 –0.18 –0.20 –0.19 –0.19 –0.18 –0.21 –0.21
SMD(β2) –0.46 –0.46 –0.42 –0.36 –0.38 –0.35 –0.33 –0.30 –0.29 –0.25

SMD(β1), which assesses the impact of urban sprawl on the local economy, is mod-
erately negative. This allows to conclude that the impact of urban sprawl on the local
economy is negative. Moreover, changes in SMD(β1) in 2010–2019 show a stabilized nega-
tive trend, which means that urban sprawl communes are not catching up with communes
with a more compact structure. Therefore, it can be concluded that urban sprawl slows
down economic growth and economic development. This impact can be assessed as nega-
tive at a moderate level. It is possible to confirm the hypothesis that urban sprawl slows
down local economic growth.

SMD(β2), which assesses the impact of urban sprawl on the national economy, is
also moderately negative. The tendency of changes in SMD(β2) in 2010–2019 indicates a
reduction of the negative impact, but the impact is still moderate. This reduction results
from the higher T(α) than T(β2). Thus, the impact of urban sprawl on the national economy
is not clearly negative. Even though SMD(β2) is negative at a moderate level, the trend
of changes indicates a clear improvement. Therefore, the hypothesis about the impact of
urban sprawl on the slowdown of the national economy cannot be clearly confirmed.

Two main conclusions can be drawn from the above results. The first is that urban
sprawl adversely affects the local economy and its growth. The second, urban sprawl, does
not adversely affect the national economy. It also has no negative impact on the national
budget. These conclusions are essential for spatial policy. Sprawl does not harm the national
economy and the national budget, but communes with a compact structure are important
for the dynamization of economic development. The research results confirm that compact
communes represent a higher economic level than the national level, and thus have a
positive impact on the national economy. For the national economy, the cost of sprawl
is the lack of utilization of the development potential of the suburban space. Therefore,
spatial policy should not be guided by absolute limitation of urban sprawl, because it has
no detrimental effect on the national economy. Policy should focus on guiding the sprawl.
This direction should consist in stimulating the formation of suburban housing estates
with a compact structure. In the light of research, spatially compact communes dynamize
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economic development. Therefore, an important role should be played by instruments
stimulating positive spatial phenomena, and not restrictive ones preventing sprawl. The
formation of compact structures will contribute to the use of the growth potential not only
for the economies of the communes themselves, but also for the country.

5. Conclusions and Discussion

The contribution of the research in the development of the current state of knowledge
can be noticed in the methodical and theoretical dimension, according to the set hypothesis.
The added value in the methodological layer is the measurement of the impact of urban
sprawl on national budget, taking into account the morphological variables. It fills the gap
in the current state of knowledge regarding the explanation of the mechanism of linking the
spatial and budgetary structure. It is significant for the spatial economy and public finances.
Determining this mechanism allows for the formulation of spatial and fiscal policies or
the integration of spatial planning with socio-economic planning. The conducted research
shows that from the macroeconomic point of view, urban sprawl is not a process generating
direct costs. However, it is a process that slows down economic growth, and communes
with a compact structure are important to accelerate the pace of economic growth. As the
assessment of urban sprawl losses is not unequivocally negative, the spatial policy should
not focus on the absolute reduction of urban sprawl, but on stimulating the formation of
suburban housing estates with a compact structure. We must bear in mind that urban
sprawl can have either a positive or negative impact on the space and its other users,
which will be equated with benefit or costs. However, the determination of externalities
and their size is extremely difficult due to the existing market failures and the impact of
this market on the processes taking place in it. What is significant, however, is that the
inducers of urban sprawl may not even realize that they are producers of externalities.
On the other hand, the remaining entities operating in space experience the resulting
external effects [79]. Therefore, according to Papandreou [80], spatial policy should take
into account the behavior of entities causing urban sprawl. Taking this into account, on the
basis of research results, should be based on the use of instruments stimulating positive
spatial phenomena. This means that entities deciding to build should be encouraged
to locate among the existing buildings, creating a compact spatial structure. However,
restrictive instruments to prevent urban sprawl should not be used, as sprawl is not a
macro-economic loss-making process.

The presented conclusion, in light of the literature, justifies the need to combine spatial
policy of the national level with the local level. This combination is expressed not only in
the coherence of spatial plans, the assumptions of which would focus development into
compact spatial structures. It pertains primarily to equipping local government by central
authorities with operational instruments for implementing spatial plans. Stimulating
compact development at the local level requires financial as well as organizational and legal
resources. For the correct functioning of a coherent planning system, active participation of
residents along with an efficient public administration system will be important. Here it
will be necessary to implement a common, acceptable spatial policy resulting in efficiency
resulting from the cooperation of space users. Policy creating conditions for the exploitation
of the identified development potentials in suburban areas [81,82].

It seems that financial instruments can play a decisive role in stimulating the formation
of compact spatial structures. In this group, attention should be paid to indirect instruments
such as exemptions or tax breaks for new compact housing locations. Local self-government
should receive compensation from the national budget for the reduction of revenues,
which takes place through the application of such understood tax exemption or relief.
Another, indirect financial instrument could be a public fund offering credit facilities for the
implementation of compact housing investments. There are no such instruments in Poland.

On the other hand, among direct financial instruments, a higher level of subsidizing
infrastructure investments is proposed, which would result in the emergence of compact
development. In Poland, there are so-called earmarked subsidies, which are a transfer from
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the national budget to local budgets to secure infrastructure investments. The transfer limit
is generally 80% of the cost. There is, therefore, a range of an additional 20% that could be
allocated to suburban communes.

The use of stimulating financial instruments creates the risk of an externality, which
may be increasing the range of urban sprawl [51]. This may be the case of the antici-
patory approach of local authorities to shaping undeveloped suburban space, including
equipping it with attractive technical infrastructure. In our perspective, however, the
use of stimulating financial instruments should be reserved only for supplementing the
development between existing buildings. The point is to transform the current disordered
structure of space into a compact form. The creation of completely new suburban housing
estates on greenfields should not be stimulated by the public sector, but rather be subject to
appropriate planning and implementation control. Control and planning on greenfields
should be strengthened with legal and organizational instruments, i.e., organizational
standards and administrative decisions. Strengthening the regulatory function of spatial
planning, especially through organizational standards, would allow for effective and sus-
tainable land use (e.g., in terms of protection of areas particularly suitable for agricultural
production); compliance with the principles of environmental and landscape protection;
compliance with safety rules; use the dimensions of buildings in accordance with the
urban and architectural requirements [51]. In the case of administrative decisions made
at the lowest level of public administration, we see the importance of skills, knowledge
and intuition. In agreement with Śleszyński et al. [83] we believe that the spatial policy
implemented at the commune level, despite the standardized organizational norms, will
be able to produce individualized positive externalities of urban sprawl with appropriate
use of administrative decisions.

Stimulating compact development encounters difficulties resulting from the accep-
tance of costs on the part of society, as indicated by Meade [84]. Then, these costs may, to
a limited extent, constitute the basis for verification of the conducted spatial policy and
the introduction of restrictive instruments. Hence, we agree with the finding of Baumol
et al. [85], that it is necessary to evaluate the effectiveness of national intervention by
comparing the potential benefits of reducing social costs with the generated effects for
the national budget. Our conclusions about the lack of macroeconomic net costs of urban
sprawl justify that, from the point of view of the country, one should be cautious about
applying restrictive instruments. The absence of these losses for the economy as a whole
means that the government does not have strong arguments for restrictive treatment of
urban sprawl in public policy, especially when social losses are accepted. Therefore, there
is no justification, for example, to reduce budget transfers for infrastructure investments
resulting in the dispersion of buildings. It is true that in Poland there is no such reduction
in transfers; however, this example demonstrates the difficulty of creating a compact spatial
structure. Since the central authorities does not have an economic interest in preventing
urban sprawl, it will be even more difficult to stimulate compact spatial structure. Hence,
more important is the appropriate design of the system of financial instruments to stimulate
compact development.

The research results are an extension of the current state of knowledge on the macroe-
conomic impact of urban sprawl. However, like many original concepts, they may have
some limitations, which sometimes makes it difficult to formulate universal conclusions
for the international scale. Firstly, the impact of sprawl on the financial situation of the
national’s budget was based on subsidies for communes specific to Polish public finances.
Both the types of subsidies and the mechanisms for granting them are strictly defined in
Polish law. Therefore, the conclusions about the impact on the national budget are, first of
all, adequate for Poland. These conclusions may be valid for countries where the system
of transfers from the national budget to the communes’ budgets distinguishes subsidies
related to co-financing the costs of infrastructure investments due to specific geographic
conditions. Second, the impact of urban sprawl on the growth rate of local and national
economies was determined on the basis of regional capitals. These are the most important
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cities in Poland, but there is still a remaining group of medium-sized and smaller cities in
the hierarchy of the national settlement system. There is also urban sprawl around smaller
towns. It should be noted that the aforementioned limitations also set the directions for
future research. An extension of the presented conclusions could be the assessment of
the impact of urban sprawl in the configuration of the urban system, e.g., monocentric vs.
polycentric; regional vs. subregional cities. It is also possible to adopt a different impact on
the national budget than through transfers, which would be a country-specific approach. It
seems that due to the different legal structures of the system of income and expenditures
from the national budget, it is difficult to build an internationally universal research model.
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74. Śleszyński, P.; Gibas, P.; Sudra, P. The Problem of Mismatch between the CORINE Land Cover Data Classification and the

Development of Settlement in Poland. Remote Sens. 2020, 12, 2253. [CrossRef]
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Abstract: Contemporary evaluations of urban growth management (UGM) strategies often take
the shape of quantitative measurements of land values and housing prices. In this paper, we
argue that it is of key importance that these evaluations also analyse the policy formulation and
implementation phases of growth management strategies. It is in these phases that the institutions
and discourses are (trans)formed in which UGM strategies are embedded. This will enable us to better
understand the conditions for growth management policies’ success or failure. We illustrate this point
empirically with the case of demarcating urban areas in the region of Flanders, Belgium. Using the
Policy Arrangement Approach, the institutional dynamics and discursive meanings in this growth
instrument’s formulation and implementation phase are unravelled. More specifically, we explain
how the Flemish strategic spatial planning vision of restraining sprawl was transformed into one of
accommodating growth in the demarcation of the Antwerp Metropolitan Area, epitomised by two
different meanings of the phrase “safeguarding the future.” In conclusion, we argue that, in Antwerp,
the demarcation never solidified into a stable policy arrangement, rendering it largely ineffective.
We end by formulating three recommendations to contribute to future attempts at managing urban
growth in Flanders.

Keywords: urban growth management; urban sprawl; land use planning; zoning; strategic spatial
planning; institutionalism; discourse; Antwerp; Flanders

1. Introduction: Evaluating Growth Management

Compact settlements are beneficial in terms of the cost of mobility and providing
public services as well as safeguarding valuable agricultural land and nature. Therefore,
planning strategies have been developed throughout the twentieth century in order to
guide growth and protect open space [1]. Urban growth boundaries are arguably the most
famous instrument used in these growth management strategies. Early examples are found
as Greenbelts in the United Kingdom and, from the 1950s, as statutory lines around cities
in the United States. In any form, growth boundaries support “The key idea that imposing
a defined boundary around a city beyond which development will be prohibited (at least
up to some other jurisdiction) will simultaneously prevent sprawl outside the boundary
and promote higher density inside it” [2].

From the second half of the twentieth century, urban growth management (UGM)
instruments developed from ‘simple’ urban containment boundaries into comprehensive
plans including a wider array of policy measures to restrain urban growth and promote
selective development. Recently, smart growth policy packages have centered more on
(dis)incentives than direct regulation. Thereby, the perception of urban growth has evolved
from a problem to be contained, to an opportunity to fix past development errors and guide
new developments to address current social issues [2–4]. As Calthorpe and Fulton state,
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“A multifaceted policy can reinforce a development tendency toward more
compact communities, support efficient infrastructure investments, preserve
open space, and encourage the revitalization of many declining areas [5]”.

Despite the recognition that UGM instruments are multifaceted, Knaap and Nelson
already noted three decades ago that, “Although UGBs are multi-objective instruments,
most research on the effects of UGBs has focused on land values” [6]. This also holds true
for the evaluative literature published in subsequent decades, which focuses primarily
on analysing the effects of growth management strategies on land values and housing
prices [7–11]. Additionally, there are many reviews of the effects of urban growth manage-
ment on urban development patterns [12–16] and mobility [17,18].

We argue that a majority of these contributions evaluate growth management strate-
gies by using quantitative indicators of surface areas, retail sales, land values, building lot
sales transactions and traffic. Studies often identify growth management policies—without
further elaboration—as independent variables tied to a particular geographical location,
in order to evaluate their effects [19,20]. New contributions to the body of work generally
suggest improvements in measurement methodology or add new case studies. These
quantitative evaluations thus often implicitly assume that growth management policies
are executed as they were intended, after which effects can be measured. This approach
of evaluating UGM stresses the final stage of the policy cycle [21] and creates a blind
spot regarding the events and decisions of earlier stages in which policy is conceived,
formulated, and implemented. Furthermore, it is striking that there is hardly any work on
the public support for growth boundaries.

Therefore, we argue that there is a need to look beyond the measurement of effects
of urban growth management instruments and consider the institutional and discursive
conditions in which they are formulated and implemented. This aim is supported by
occasional contributions to the literature that do at least recognize the importance of
cultural factors and institutional settings on the formulation and implementation processes
of urban growth measures. After their statistical analyses of growth boundary effectiveness,
Jun [12] and Gennaio, Hersperger and Bürgi [16] refer to the pertinence of political debates
and circumstances on these policies, though they refrain from delving deeper into them.
In other studies, the data on the broader context is there, but it is not given a prominent
place in the analysis (e.g., Reference [7]). Moreover, Bengston et al., distil the key lesson
that “implementation is critical” [22] because it determines effectiveness.

Other authors also point out the importance of institutional and discursive factors for
the success of urban growth management. Margerum produces criteria for the evaluation
of collaborative planning processes applied to the implementation of growth manage-
ment strategies in South East Queensland, Australia [23] and Denver, Colorado [24]. The
main conclusions of these studies are that growth management collaborations lead to
an increased sensitivity to spatial problems on a regional scale, as well as to increased
communication between governments. The studies also, however, find a weak political
and community input into growth management projects, and stress the importance of these
contributions. Knaap [25] points at the importance of citizens’ perceived self-interest in
growth management for its public support and Knaap and Nelson [6] also note the role of
political tension in their evaluation of the Oregon land use program,

“The construction and implementation of UGBs in other urban areas is a pro-
tracted political process. Turf battles often arose between city and county govern-
ments and, in the larger metropolitan areas, between city governments [6]”.

Finally, various authors call for more context-specific studies and nuanced analytic
frameworks of the policy environments and governance structures in which UGM policies
are situated [2,3]. In the words of James et al.,

“Efforts to manage urban growth tend to occur within the frameworks, con-
ventions, and requirements of government structures—from the municipal to
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the national. However, this very much depends upon associated political and
cultural systems [26]”.

These contributions show that there is a broad awareness of the importance of the
institutionalisation of growth management instruments for their success or failure. Yet, the
analysis of the policy formulation and implementation phases is still rare in evaluations
of growth management strategies. This paper aims to contribute to the body of work
by focusing on the institutional and discursive context in which urban growth policies
are formulated and implemented. To illustrate the importance of such a perspective, we
analyse the growth management instrument of demarcating urban areas in the Belgian
region of Flanders using the Policy Arrangement Approach (PAA). Section 2 outlines our
research approach.

2. Analysing the Institutional and Discursive Dimensions of UGM

The PAA [27] describes the structure and institutionalisation of policy arrangements.
These are defined as “the temporary stabilisation of the content and organisation of a
particular policy domain at a certain policy level or over several policy levels” [28]. Through
daily interactions between policy actors, patterns emerge that are more or less stable and
that may include the “substantive delineation of the problem at stake and of possible
solutions, but also the processes of give-and-take between the actors and the formal and
informal rules according to which these processes take place” [29]. The Flemish spatial
demarcation instrument analysed in this study is one such policy arrangement intended to
restrain urban sprawl.

By distinguishing four dimensions of policy arrangements, the PAA analyses institu-
tional patterns of change and stability:

1. The first dimension of actors and coalitions include governments, departments, private
citizens, firms, and NGOs with a stake in the policy process.

2. The second dimension is rules of the game, defined as mutually agreed formal pro-
cedures and informal routines of interaction within institutions. These rules select
the shape in which social interactions take place. For instance, procedures to in-
volve citizens in the planning process lead to a certain kind of participation which
may or may not have the intended effect and may or may not be satisfactory for
those participating.

3. Thirdly, resources and power can mean material resources such as land and finances,
but also knowledge and expertise. Funding agencies, incumbents of political of-
fice, and experts all possess particular resources in spatial planning which lead to
the possession of various types of power and influence to affect the outcome of a
policy process.

4. Fourth, policy arrangements are analysed in terms of discourses. This is a substantive
dimension, as opposed to the former three, which are organisational dimensions
of a policy arrangement. Discourses include the views and narratives of the actors
involved in a policy process. Discourses contain and reflect norms and values, prob-
lem definitions, and preferred solutions to problems. The PAA draws a distinction
between macro-level governance discourses and those at the level of the concrete
policy issues at hand. These discourses may overlap or be at odds. For instance, in
spatial planning, the strategic aims of a plan at the regional level plan can be opposed
to the interpretations of citizens whose property is affected by it.

As Figure 1 shows, the four dimensions of policy arrangements are linked and their
analysis only makes sense when all four are taken into account in their interconnectedness.
Changes in one dimension are likely to cause changes in the others as well. For instance,
the redefinition of a policy problem (discourses) may cause regulations to be altered (rules),
different stakeholders to become involved (actors), and other knowledge and funding
channels to become relevant (resources). This makes the PAA a starting point for an
encompassing and dynamic analysis of policy processes.
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Figure 1. Schematic representation of a single policy arrangement. Adapted from Liefferink in
Reference [29].

In this paper, the policy arrangement approach is used to highlight the institutional
dimensions of urban growth management strategies. By taking this perspective, we can
shed light on the conditions under which the Flemish instrument of demarcating urban
areas was formulated and implemented in the Antwerp Metropolitan Area.

3. Case Study: Demarcating Urban Areas in Flanders

3.1. The Belgian and Flemish Spatial Planning System

Modern spatial planning in Belgium can be traced back to the Belgian law on town
planning of 1962. This introduced a system of land use planning that led to the development
of 48 national zoning plans covering the entire territory. Due to a liberal distribution of
areas for housing and other functions in these plans, the landscape became increasingly
fragmented. As a part of the federalisation of the Belgian state into semi-autonomous
regions, authority over spatial planning in Flanders was devolved to the Flemish region in
1980. Under Flemish rule, further regulations stimulated fragmentation, but the land use
planning system introduced in 1962 was kept intact [30].

Within the region, three levels of planning authority operate, each with their respective
executive and administrative bodies. At the top, there is the regional level consisting of
the Flemish government and the planning administration. The provincial deputation
and planning office operate at the intermediate level. Locally, planning is handled by the
municipal College of the Mayor and Aldermen and the municipal planning office. Between
these levels, a relation of subsidiarity exists. The municipal level is concerned with local
planning tasks, the provincial with matters that transcend municipal borders, and the
regional with issues that concern the region as a whole. Appeals against decisions are
possible from the local to the provincial, and ultimately, the Flemish level [31].

In part due to the adverse effects of the land use planning system on the region’s spatial
pattern, a new planning system was introduced in the Flemish region in the second half of
the 1990s. Now, competent authorities on all three levels were tasked with developing a
structure plan containing an overarching strategic planning vision, and spatial plans1 with
decisions to implement this vision.

In the terminology of the most recent comparative study of European spatial planning
systems—the ESPON COMPASS project—the Belgian2 spatial governance and planning
system (SGPS) is categorised as one in which market-led development is prevalent. This
means that market actors regularly and informally influence spatial policy decision making
to pursue their private goals. Additionally, building permits are oriented towards protect-
ing private property, which makes the implementation of comprehensive spatial policy

1 In Dutch: ruimtelijke uitvoeringsplanning or RUPs.
2 The COMPASS typology merges insights about the three independent planning systems in Belgium into one national type.
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more difficult. Along with the SGPS of 12 Mediterranean and Eastern-European countries,
and more so than most other Northern and Western European countries, Belgium leans
towards a conformative planning model, where binding general plans determine land use
and development rights to a large degree [32]. The legacy of the national zoning plans can
clearly be seen here. However, gradual modifications are possible, which is illustrated by
interventions made to the zoning plans by the Flemish RUPs at all three levels.

3.2. Restraining Sprawl in Flanders

As a result of its spatial planning history, Flanders is one of the most densely urbanized
regions in Europe with a built-up area of 33% [33]. The region is characterized by many
of the problems accompanied by such a condition: the fragmentation of nature posing a
threat to biodiversity, heavy congestion, a high traffic mortality rate, noise and air pollution,
high public expenditures for building and maintaining extensive road and utility networks,
insufficient water infiltration leading to flood risk, and finally, the unfavourable aesthetics
of a fragmented landscape [34–36].

Because the growth of spatial fragmentation and its problems have long been recog-
nised as an undesirable trend in Belgium [37,38], in 1997, the Spatial Structure plan for
Flanders (Dutch: Ruimtelijk Structuurplan Vlaanderen, henceforth: RSV3) was developed,
accompanied by new planning legislation.4 The RSV contains an explicit growth manage-
ment strategy for Flanders5. Starting from a vision represented in the metaphor “Flanders
Open and Urban”, the RSV “(...) strives for a selective concentration of the growth of living,
working and of the other social functions in the cities and the nuclei of the countryside” [40].
Therefore, 60% of new housing in Flanders is projected to be realised in demarcated “urban
areas” and a maximum of 40% outside them, thereby freezing the areal distribution of
urbanization as it was in 1991 and halting the proliferation of urban sprawl. In order to
achieve these goals, the RSV distributes quotas of land to be zoned for housing and other
functions (industry, services, agriculture, nature) among the Flemish provinces and urban
areas, which are to be realized by 2007.

As a part of this strategy, 13 larger and 44 smaller cities designated in the plan are
subject to a spatial demarcation instrument that includes a statutory line drawn at plot
level around them and parts of their fringe municipalities. Within these urban areas, a
concentration and densification of residential and economic functions is envisioned. As
a comprehensive growth management strategy, the demarcation process also aimed to
promote cooperation between the political, administrative, and societal actors of the urban
and suburban (fringe) municipalities to develop a shared vision of the development of the
urban region. Within the demarcated area, a number of planning regulations are in effect,
the most important being a minimum housing density of 25 units per hectare6. The line
itself does not change any existing zoning or administrative borders as the new planning
regulations only apply to new building permits 7.

Though there are some positive examples, the demarcation of the urban areas is
generally regarded very critically in Flanders [41,42]. The structure planning framework in
Flanders did not manage to reduce the large amount of residentially zoned areas in Flanders
that has existed since the 1970s [38,43]. By not meeting attempts at spatial concentration

3 This text adheres to the original Dutch acronyms of the planning documents to cater to those familiar with planning in Flanders.
4 For more information on the RSV’s design and implementation, see [30,39].
5 In addition, there was a set of policy measures aimed at urban revitalization and making cities more attractive places to live; however, as this falls

under the policy domain of Domestic Affairs rather than spatial planning, these are left outside the purview of this analysis.
6 The prescribed minimum density in the rural areas outside the urban growth boundary was 15 units per hectare.
7 While the demarcations of urban areas in Flanders have some characteristics of smart-growth strategies, they completely lack the involvement

of market actors as well as redistribution of development opportunities via transferable development rights (TDR). Furthermore, despite initial
intentions, municipalities and provinces were not treated as equal partners in the process. The demarcations are, therefore, discussed here as a
classic growth management strategy that in Bae’s [2] typology can be characterised as an example of an urban growth boundary with accompanying
minimum density zoning, infill and residential unit ordinances and a limitation on new residential development outside the growth boundary.
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with a reduction of supply in the suburban and rural parts of the region, the demarcations
proved largely inconsequential for the region’s spatial pattern.

The intended city–regional cooperation was only achieved in the smaller and “less
complex” urban regions and land use logic has emerged as dominant over a more open-
ended structure planning approach [44,45]. Reflecting a decade after the approval of the
RSV, one of its main authors concludes that demarcation plans have become nothing more
than “an inter-municipal local land use plan” which is “an improper use, more strongly, a
misuse of the [demarcation] concept that leads to the undesired further juridification of
spatial planning” [46]. This raises the question about the conditions of the demarcation
instrument’s formulation and implementation.

3.3. Demarcating the Antwerp Metropolitan Area

Our analysis focuses on the spatial demarcation process of Antwerp. Because it is
the largest demarcation process in the Flemish region, it provides the richest selection of
findings to analyse the implementation of the growth management policy 8. The Antwerp
urban growth boundary covers parts of 19 different municipalities, two of which lie outside
the province of Antwerp in the neighbouring province of East-Flanders. The map in
Figure 2 shows land coverage in the greater Antwerp area in 2015. Superimposed on the
map is the demarcation line of the Antwerp Metropolitan Area. The map illustrates that
Antwerp is a concentrated urban core with a fringe characterised by urban sprawl and
ribbon development, both inside and outside the demarcated urban area. Next to the
demarcation line, the plan includes 24 areas to be rezoned in order to achieve the quota set
for the various spatial functions outlined in the RSV.

 

Figure 2. Land coverage in the greater Antwerp area 2015 including the Metropolitan Area demarca-
tion [48,49].

Planning regulations for the urban area are recorded in a regional spatial plan (Gewest-
elijk Ruimtelijk Uitvoeringsplan or GRUP) for the Antwerp Metropolitan Area [50]. It
was designed by a private spatial planning firm, finalized by the regional planning ad-
ministration and approved by the Flemish government. The timeline in Table 1 shows
that this process spanned a period of six years (2003–2009), excluding the legal procedures
that followed.

8 The demarcation process of the Flemish urban area surrounding Brussels is arguably even more complex and hence rich in empirical terms.
However, as Brussels is a separate region within Belgium, its demarcation is strongly characterised by communitarian politics [47] and is, therefore,
not typical of the demarcation processes in Flanders in general.
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Table 1. Demarcation of the Antwerp Metropolitan Area: Timeline.

Period Event

April 2003 Start of demarcation process, round of exploratory talks with municipalities conducted by planning
firm led by a former provincial official.

June 2004–April 2005 Three “steering group” meetings of Flemish officials, provinces and municipalities, leading to
various iterations of a metropolitan vision.

15 April 2005 Final report concluding the vision process. Contains proposal of demarcation and areas to be
rezoned. End of assignment for planning firm.

20079 Process restarted by administration. August 23rd plenary meeting on the design of the regional
spatial plan (GRUP).

April–June 2008 Environmental and safety assessments completed.

1 July 2008 Minister of Spatial Planning presents the spatial demarcation to mayors of municipalities involved in
plenary meeting.

5 September 2008 Preliminary approval of the Flemish Government of the demarcation Antwerp Metropolitan Area,
press release.

October–December 2008 Public inquiry. Objections considered by the Flemish Committee of Spatial Planning (Vlacoro).
8 April 2009 Report of the Flemish Committee of Spatial Planning.

19 Jun 2009 Definitive approval of regional spatial development plan of the demarcation Antwerp
metropolitan area.

2009–2012 Council of State hears several procedures against the demarcation GRUP.

3.4. Data

The following empirical analysis is based on a study of the officially published plans
and policy documents. From 2015 to 2018, in-depth interviews were conducted with
17 planning experts and officials at the regional level (designated E#), 3 local planners
(A–S#), 5 politicians (A–P#), and 4 citizen-activists (A–A#).10 These interviews were all
transcribed and coded. The private planning firm granted access to its archives, while
several key respondents provided documents from their personal archives. An analy-
sis of 84 articles in the local newspaper mentioning the demarcation between 1997 and
2017 provided additional context. In the public inquiry on the Antwerp demarcation, the
Flemish Committee of Spatial Planning (Vlacoro)—consisting of planning experts, gov-
ernment representatives, and civil society actors—summarized and advised on more than
6000 objections to the preliminary GRUP bundled in petitions, 2100 individual objections,
and 12 recommendations by local and provincial governments. The responses in the result-
ing report [51] were coded by the researchers to show the argumentations for accepting
or rejecting the objections. Finally, policy evaluations of various other demarcation and
city–regional cooperation processes were drawn upon [42,44,45,47,52,53].

4. Analysis: Safeguarding the Future

Table 2 provides a schematic summary of the analysis of four phases of policy for-
mulation and implementation in the demarcation process. By distinguishing the four
dimensions of the PAA in each phase, we show how the land use logic gradually overtook
the vision of combating urban sprawl. Each phase is explained in the subsections below.

9 Politicians in Flanders are allowed to have concurrent seats in both local and regional bodies, creating close ties between local and regional politics.
Therefore, the process was halted between 2005 and 2007 pending the outcome of local elections taking place 8 October 2006.

10 There were more interviews conducted with local planners, politicians and citizens since the demarcation of the urban area surrounding the city of
Mechelen was also researched. As this paper only reports on the Antwerp case, these are not included here.
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Table 2. Policy arrangement analysis of the demarcation of the Antwerp Metropolitan Area.

Phase
PAA Dimension

1. Counteracting
Fragmentation

1996–1997

2. Increasing Tension
2003–2005

3. Economic Engine
for Flanders 2007–2008

4. “Coordinating
Objections” 2008–2009

Actors and Coalitions

Designers Spatial
Structure Plan for
Flanders

Private urban planning
firm designing
demarcation
methodology.

Private urban planning
firm (attempts to
maintain original
vision).

City of Antwerp
(disinterested).

Fringe municipalities
and Flemish Region
(oppositional).

“Lack of a figurehead”.

Spatial Planning
administration turns
proposal into
preliminary plan.

Minister of Spatial
Planning and his
cabinet influence
content of the
preliminary plan.

Fringe municipalities
(opposition and
political struggles).

Flemish Committee of
Spatial Planning
adjudicates objections.

Citizens, organisations
and municipalities
(object in public
inquiry).

Flemish Government
decides on final spatial
plan, not bound to
follow advice.

Rules of the Game

New structure
planning framework
with the ambition to
move beyond legalistic
land use planning
tradition.

Strategic structure
planning approach
shackled by land use
planning status quo.

Fear of a demarcated
“urban area” as prelude
to municipal mergers.
“Procedural process”.

Goal: meeting
quantified targets laid
out in earlier plans.

Rising stakes:
demarcation starts to
function as guideline
for distribution of
resources in other
public sectors, leading
to power plays.

Rules of the public
inquiry procedure of
central importance.

Previous plans,
regulations, legislation
both objected to and
used as basis for
recommendations.

Resources and Power

Offer sectoral targets
for growth to ensure
political support for
RSV.

Little fringe capacity to
handle demarcation
process, sufficient
capacity in the city.

Links between local
and regional politics
influencing the plan.

Resources for
consultation process
withheld.

Designating land for
development to ensure
stakeholder support.

Metropolitan functions.

Administration and
Minister possess power
of summary viz. earlier
steps in the process.

Objections over zoning
decisions.

Lack of legal, financial
and temporal resources
to file objections for
most citizens.

Discourses

Deconcentrated
clustering to safeguard
rural areas from urban
development.

Antwerp region as a
checkerboard of
fragmentation, reduce
pressure on the
countryside.

Ambition for
city–regional
cooperation: “from
Antwerp to the
Antwerp region”.

Negative connotation
of “urban area”.

Space for expansion:
Safeguarding the future
by enabling
development.

The plan creates “new
space” and the
possibility to build new
houses.

Quantified targets
versus threat to local
liveability.

Making technical
recommendations.

Quantitative targets
take precedence over
spatial quality.

“In what way are our
[citizens] interests
represented?”

Between the original vision of the demarcation instrument and the way it is presented
in the preliminary version of the spatial plan for the Antwerp Metropolitan Area, a major
discursive shift occurred. On 5 September 2008, a press release titled “Antwerp’s future
safeguarded by the demarcation process of the metropolitan area” marked the Flemish
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Government’s preliminary approval of the demarcation plan. The plan is promoted as
creating new development opportunities, states that it “provides new space” and includes a
list of amounts of land area (re)zoned for housing, nature and industry, which is translated
in Antwerp’s local newspaper as: “the GRUP enables the construction of 8249 houses” [54].
Additionally, the press release mentions decisions on a number of “metropolitan functions”
such as regularising a golf course, finding a location for a soccer stadium and the expansion
of the local airport. The minister of spatial planning is quoted,

“Today we have arrived at a balanced proposal in which we safeguard the future
of the Antwerp region and make the Antwerp metropolitan area even more
attractive for working, residing and living 11”.

The discourse of a press release may be expected to present the ultimate legitimation
for a spatial plan to the broader public. Here, it shows a dominant logic of land use
planning with land and building opportunities represented as resources made available
through zoning. This discourse is almost the opposite of the vision of the Spatial Structure
Plan for Flanders under which the demarcation instrument was introduced. Its focus has
changed from safeguarding rural areas from development, to safeguarding the future by
making development possible. Why did the authors of the press release and their political
superiors opt to present the plan in terms of the land use logic dominant in Flanders
throughout the second half of the twentieth century, instead of in the terms introduced in
the Spatial Structure Plan for Flanders ten years earlier?

4.1. Phase 1: Counteracting Fragmentation (1996–1997)

Despite a discourse that underlines the necessity to counteract urban sprawl, the ten-
sion between land use logic and strategic planning is already present in the two documents
that lie at the root of the demarcation processes. These are a preparatory study to determine
a methodology for demarcating urban areas, commissioned with a private urban planning
firm [55]12, and the Spatial Structure Plan for Flanders itself.

The preparatory study mentions the spatial fragmentation of the Flemish settlement
structure explicitly as the main reason for developing an urban growth management
instrument. It states that, in Flanders, there is currently no clear separation between
“urban” and “open space” and it introduces the ambition to break with the trend of a
primarily land use-oriented spatial policy. The study presents this intent as the:

“( . . . ) directed interweaving and bundling of functions and facilities, among
which the economic functions, within the urban areas, above all absolute pri-
ority is to use and manage the existing urban structure as well as possible
( . . . ) the preservation and where possible strengthening and expansion of open
space. ( . . . ) This breaking of the trend aims for the protection of open space,
counteracting the fragmentation, and the separation of open space and urban
areas [55]”.

In the RSV itself, this is translated into the central strategic spatial policy concept of
deconcentrated clustering: striving for a greater bundling of activities within Flanders’ de-
centralized urban structure. The principle is positioned explicitly as a means of combatting
urban sprawl:

“Deconcentrated clustering goes against unbridled suburbanisation and frag-
mentation and thus reduces the pressure on the countryside [39]”.

Combatting sprawl in order to reduce—or at least restrain—the growing negative
effects on mobility, environment and cost of public services was, hence, originally one of

11 All quotes from interviewees, press and policy documents are translated from Dutch by the authors.
12 In Flanders, these firms perform a mix of architectural, urban planning and research work with some of their staff moving freely in both academic

and practitioners’ circles. In fact, one of the firm’s directors played an important role in developing the RSV itself. Furthermore, building private
sector capacity through developing expertise regarding the new structure planning framework was a deliberate strategy of those designing the RSV
to improve the quality of its implementation [1].
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the main goals of this first overarching spatial plan for the Flemish region. The demarcation
of urban areas was to be the prime instrument to realise this:

“The demarcation of the urban areas is considered an essential policy measure
in order to stop the urban flight and ribbon development, to be able to realise a
“supply policy” regarding additional housing and space for economic activities
and safeguard the rural areas from urban development ([39], p. 212)”.

This discourse is found in the vision section of both documents and, as such, outlines
a number of “grand goals” for the future without going too deeply into particulars. The
documents also show that the original methodology to arrive at a demarcation proposal
(delineating an urban area and identifying certain areas for rezoning to create a supply
of well-situated development areas) was a rich one that considers many socio-spatial
indicators before proposing a desired spatial structure.

In terms of actors, the process was supervised by the Flemish regional authorities,
though shaping a vision for the urban area itself was considered a task for the municipalities.
Therefore, the intent was to give provinces and municipalities the opportunity to provide
their input at various moments in the process.

However, this method stood in a tense relationship with the customary practice of
land use planning. The newly introduced planning system had to operate against the
background of the preceding generation of zoning plans that fix the permitted use of every
plot of land in the Flemish region and that continue to shape the spatial-political reality
up to this day. While the new planning system preferred a more open strategic “structure
planning” process over the existing “passive” national zoning plans, many actors were
used to a rule-based practice oriented to the legal certainty of zoning. One of the designers
of the RSV mentions the tension between these two paradigms:

“We were not always very happy with that. Because what we wanted to do was
partly at odds with the traditional zoning plans. Those are aimed primarily at
legal certainty ( . . . ) while we would have preferred to depart from a vision and
then see which technical, juridical conditions were necessary to transform those
interventions in reality (E2)”.

There was a keen awareness among the promotors of the RSV (actors) that the success
of its strategic spatial planning vision depended on discursive and institutional support of
other public and private actors. As part of that strategy, zoning logic did serve a purpose
as a resource to ensure their cooperation when implementing the RSV’s policy goals by
promising them possibilities of future spatial expansion. Thus, the preparatory study
already recognizes the importance of sectoral targets for housing, industry, et cetera, when
it states that “the translation of these [targets] to an urban area is precondition to establish
a demarcation.” While concluding that vision is important to achieve the desired spatial
structure, the study emphasizes that:

“The spatial concepts for an urban area have to be aimed at possibilities for
expansion. Especially the targets regarding housing and commercial areas have
to be translated to the terrain [55]”.

Despite the presence of this tension, the vision of counteracting spatial fragmentation
was carried forward into the Antwerp demarcation process by a key actor: the same urban
planning firm that had produced the preparatory study was commissioned to produce the
demarcation proposal for the Antwerp Metropolitan Area.

4.2. Phase 2: Increasing Tension (2003–2005)

While the private planning firm could be considered a champion for the new structure
planning approach, when the time came to demarcate the Antwerp Metropolitan Area, it
quickly ran into other actors: a disinterested City of Antwerp and opposition from both
its fringe municipalities and the Flemish Region. This would lead to a loss of resources
for broad consultation and the development of city–regional coordination. Lack of for-
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mal political support seriously weakened the vision of safeguarding the future through
combating urban sprawl and provided room for the land use paradigm to come to the fore.

As a first step towards a demarcation plan for the Antwerp Metropolitan Area, the
private planning firm drew up a proposal in a consortium formed with subcontractors
responsible for communication and citizen participation. Subsequently, an extensive
formal consultation programme was planned. The proposal’s discourse reflects the RSV’s
evaluation of space in Flanders, characterising the Antwerp Area as a “checkerboard of
fragmentation”, a network city, or a “polycentric whole of fragments, of poles, of dense
and less dense places” [56]. To guide development, the proposal aims to realise a supply of
development areas within the metropolitan area of Antwerp; it reads:

“The pressure on the countryside can only be controlled by catering to the spatial
needs for housing and commercial activities in the urban area ([56], p. 13)”.

In order to realise these aims, a demarcation line is drawn and proposals are made
to activate some (residential, industrial and commercial) reserve areas, while eliminating
others. The document also includes proposals for infrastructure renewal, investments in
housing and culture, regional, transnational and global networking, and the creation of a
metropolitan green structure as goals accompanying the demarcation exercise. Finally, by
explicitly extending mentions of “Antwerp” to “the Antwerp region”13, the demarcation
proposal repeatedly underlines that this is an effort to be made not just by the city of
Antwerp, but by all of the municipalities involved (discourse). It states that cooperation
can be realised in a “strong and coherent metropolitan framework” which could be pursued
by a potent planning administration on metropolitan level or “a platform that supports the
metropolitan policy” ([56], pp. 35, 51, 149).

However, the ambitious vision of counteracting sprawl through the development of
a spatially concentrated city-region laid out in the demarcation proposal was impeded
by other actors: the Antwerp fringe municipalities and the Flemish Region itself. First,
the complex and time-consuming policy context in the Antwerp region restrained work-
ing towards city–regional cooperation. The relationship between the city and the fringe
municipalities is historically fraught with tensions as far as spatial planning is concerned
(see Chapter 2 in Reference [57]). As a part of these tensions, fringe municipalities often
self-identify as rural, to stress their independent character as opposed to the (urbanised)
City of Antwerp [58]. Therefore, the discursive concept of “urban area” quickly acquired
a negative connotation, which, in turn, resulted in political and public resistance to the
planning process. There was also fear in some fringe municipalities that the demarcation
would be a prelude to future mergers, causing local politicians to start attending meetings
originally intended for Flemish and local planning officials. The planning firm reported,
nonetheless, that support for the metropolitan area was growing steadily at this time.
Various respondents still recall a two-day workshop with stakeholders held in an abbey in
one of the fringe municipalities, which acted as “neutral ground” outside Antwerp city
limits according to one respondent (A-P5).

The early involvement of local politics was initially welcomed by the Flemish admin-
istration as an opportunity to generate support for the project. At the same time, though,
the regional level had a low estimation of municipal expertise—also found in other demar-
cation processes [45]. Building up municipal planning capacity as a resource was another
aim of the RSV, but it had not advanced very far at the time of the Antwerp demarcation.
When asked about the time available to occupy oneself with the demarcation process, one
fringe municipality planner responds:

“Yes, very limited you know? The main task is handling permits, planning is a
task at the side. So, I didn’t really treat it very substantially (A-S2)”.

13 This sounds more subtle in Dutch: een verruiming van “Antwerpen” naar “het Antwerpse” (p. 37). A formulation with sufficient vagueness not to
be politically threatening.
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At the Flemish level, in 1999, a Liberal Party Minister had taken the place of Christian-
Democrat and Socialist predecessors who had initiated the RSV and the new planning
framework. From this moment, measures aimed at restraining growth outside the ur-
ban areas were weakened. In terms of rules, this resulted in a failure to meet the envi-
sioned supply policy in the urban areas with a restrictive land development policy beyond
them [30,59]. The planning firm was also not granted permission by the Flemish admin-
istration to execute the public consultation part of the assignment and was not paid for
work already performed. Consequentially, little resources were spent on promoting an
agenda of city–regional cooperation. The private planning firm also noted the lack of a key
public figure (actor) to support the strategic spatial planning vision behind the demarcation
process. The then mayor of the city of Antwerp was approached to fulfil this pioneering
role, but declined because he felt that involvement of his office would fuel distrust in the
fringe municipalities.

In fact, the City itself took a back bench in the demarcation process. As one city
planning official summarized the attitude: “We’ll do it because Flanders is doing it. But
we’ll decide for ourselves what exactly we’ll have to do” (A-S1). For any rezoning it wanted
to initiate, it had ample planning resources to organise itself and it was, therefore, not
interested in the Flemish rezoning exercise. Interviewees also report a direct link between
city politicians and ministers of their party in the Flemish Government. This “vertical
connection” functioned as a resource to influence important decisions and resulted in the
private planning firm and regional planning officials being taken out of the loop for all the
important dossiers regarding the city.

Though discursively still representing the vision of the RSV, the tension between this
vision and the land use logic is already visible in the 2005 final demarcation proposal. The
erosion of the RSV’s vision can be seen where the text explicitly states that it does not want
to interfere with the borders, plans and powers of the individual municipalities and does
not aim to create new administrative authorities. Despite repeatedly stressing the need
for city–regional cooperation, the text mentions the low levels of support and enthusiasm
for the demarcation process. The approach, lacking resources for the consultation pro-
gramme, is recontextualised as an approach through “predominantly informal contacts”.
The goal of working towards city–regional cooperation was henceforth abandoned in
favour of what one interviewee calls a much more “procedural process” (A-S1). Another
city official recalls:

“Although the planning firm started from the ambition of the RSV, from a de-
marcation line to a programme for the Antwerp region, they were not allowed to
work like that, they had to return to the old way of rezoning and -colouring. In
effect this is almost a zoning plan (A-P5)”.

4.3. Phase 3: Economic Engine for Flanders (2007–2009)

When the preliminary demarcation plan was published in 2008, its discourse had
transformed into one of “creating space” for expansion, omitting completely the RSV’s aim
of counteracting unbridled suburbanisation and fragmentation and reducing pressure on
the countryside. The prime discursive legitimation presented in the preliminary plan is
the continued development of the Antwerp area’s position as metropolis and economical
engine for Flanders. This, was argued, requires improvement of the quality of the locations
for employment, housing, metropolitan services, natural and landscape structures, roads
and public transport [50]. The preliminary plan only contains two cursory mentions of the
spatial fragmentation of the Antwerp area before moving on to discuss quantified targets
for housing and industrial development. The land use logic that already played a role in the
earlier phases of policy formulation—both as the legal inheritance of the previous planning
system and as resource to ensure stakeholder support—takes centre stage in this phase.
Thus, the process reflects the exact political-institutional dynamics of land development
leading to the spatial fragmentation that the initiators of the RSV sought to transform and
contain. Reflecting critically on the process, one city official concludes that the demarcation
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was reduced to “a number of banal zoning changes” but not to a serious action plan, that,
for instance, also included a mobility policy (A-S1).

The Flemish spatial planning administration processed the demarcation proposal into
a regional spatial plan. This means that administration and the cabinet of the Minister
were the actors that possessed the power to represent and foreground certain voices
and arguments from the previous stage and filter out others. Possessing this “power of
summary” [60] without the obligation to offer legitimation, the regional administration
could also make a different selection of areas for rezoning. Indeed, at this stage, several
areas proposed for rezoning and development in the previous phase were left out. Others
were added that were not included in the earlier demarcation proposal, either because they
were deemed unfit for development by the private planning firm or because they were
advised negatively by the City. Eliminating the already existing zoning of a number of
areas is no longer mentioned. Finally, some areas for “metropolitan functions” are inserted
into the plan. These provide zoning for a water purification installation, a soccer stadium,
regularization of a golf course and a commercial area attached to the local airport. Zoning
interventions like these were not conceived as part of the demarcation instrument though
it could be argued that finding locations for these kinds of supra-local functions is not
contrary to the vision of developing a coherent metropolitan area. Yet various interviewees
felt these metropolitan functions to be the result of political deals between the City and
the Flemish Government and the lobbying of private market parties. In particular, the
minister who was elected in the Antwerp constituency and hence had a local political stake
in the demarcation process (E3, A-S1, A-P5). Overall, we can thus conclude that, in this
phase, the growth management logic of drawing development to some zones in order to
prevent it in others was dropped. Despite their caution, the municipalities had been fairly
constructive partners during the production of the private planning firm’s demarcation
proposal. This changed when the classification of urban areas was adopted by other policy
sectors as a criterion (rule) for the allocation of public resources such as healthcare facilities
and cultural centres14. This raised the stakes of (not) falling within an urban area and
led to “power plays” between the stakeholders involved reminiscent of the turf battles
described by Knaap and Nelson [6]. Similar to the strategy of the city, politicians from fringe
municipalities attempted to safeguard their municipality’s interests at the Flemish level
by exerting influence through “vertical” party lines as well. Furthermore, the animosity
between city and fringe came to a head. One interviewee in the Flemish Administration
describes the process as:

“How can I as a city gain power over the adjacent municipalities, and how can I
as fringe municipality keep the power of the city out? That’s what it came down
to. And absolutely nothing more, no cooperation (E1)”.

In some municipalities the demarcation became the subject of local political struggles.
Opposition parties politicized the demarcation dossier and attempted to co-opt citizens’
protests (see also Coppens, Van Den Broeck and Van Wymeersch [53]). One mayor viewed
the opposition’s stirring up of fears of being absorbed by the city as a strategy of keeping
the majority on its toes (A-P3). However, majority politicians resisted the demarcation as
well, in sometimes fateful discourse. A local alderwoman is quoted in the press:

“Because of the plans, some farms will be doomed to disappear since the area
will have become unliveable (Gazet van Antwerpen, 21 November 2008)”.

4.4. Phase 4: “Coordinating Objections” (2008–2009)

Spatial plans in Flanders, like that of the demarcation, are subject to a public inquiry
prior to approval by the government. In this last phase of the policy implementation

14 A point interesting in its own right. The adoption of planning categorizations by other policy sectors could be regarded as a desirable intent of
a strategic spatial planning instrument. In the Flemish case, however, this led to struggle and dissatisfaction which expressed itself in a lack of
cooperation at the local level that then extended to the Flemish regional level.
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process, it becomes clear that the ambition to realise the demarcation in line with the
original strategic spatial planning vision has completely withered away and has been
replaced by a predominant focus on distribution of resources and rules of the game. In
this step in the process, the public inquiry instrument acts as a “regulative device” [60]
that takes up some voices and neutralises others. It marks a genre-shift in the planning
process from formulating (beneficial) spatial policy to responding to objections. The
responses formulated by the Flemish Committee of Spatial Planning to the objections made
in the public inquiry were analysed by the researchers. Figure 3 shows the types of the
1375 arguments used15.

 

Figure 3. Arguments used in the responses to objections (including internal references).

Overall, the original strategic spatial vision of restraining sprawl in Flanders played
no significant role in the objections to the plan. With only 4.1% of responses referring in one
way or another to the spatial vision, it was not a major argument in the responses of the
committee either (Figure 3). Nor did the chairman of the Committee consider adjudicating
objections on the basis of the original planning vision its task. They rather took a rule-based
view where the Committee is mostly focused on “coordinating technical objections” so the
plan could ultimately be approved:

“The objections had to be coordinated and then we expect from Vlacoro a tech-
nical recommendation. ( . . . ) Yes, it was a technical committee. So, in principle
you have to depart from the RSV that was approved by parliament. Vlacoro did
not judge that. It’s more about: How shall we propose to solve these technical
objections? (E4-1)”.

The public inquiry rather triggered responses of citizens and other parties who felt
their (landed) interests to be threatened by the urban policy within the demarcation line.
This can be seen in the numerous objections that focus on land use type as a resource
(re)distributed by the plan:

“The regulations for the natural area are unclear, can I build a stable for animals,
does the area need to be fenced in, can the terrains be grazed, . . . ([51], p. 14)”.

15 These numbers include “internal references”: responses to objections that refer to previous responses in the report.
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“The 33 ha of the industrial zone is too little considering the high target number.
One wonders whether the site doesn’t have the potential to incorporate more
([51], p. 33)”.

“Why is the Fort of Kruibeke included in the demarcation and not that of Zwi-
jndrecht? The fort of Kruibeke also needs to be excluded from the demarcation
([51], p. 33)”.

There are also many procedural challenges to previous plans, regulations, urban
planning legislation, and the authority of the Flemish Government to make zoning decisions
usually made by municipalities. Most of these, however, have a clear aim of stopping
or promoting zoning decisions. The resource-oriented focus of the way urban growth
management was implemented through this regional spatial plan was also noted by the
committee in its general remarks:

“The plan is strongly based on the obligation to realize the quantitative targets,
which means that there is sometimes less attention left for the spatial quality of
some proposed urban developments ([51], p. 102)”.

Although the public inquiry instrument is designed to allow the voice of citizens
and interest groups to be heard, it functions as a regulative device where the “right kind”
of discursively and institutionally framed objections (predominantly of a rule-oriented
legal nature) are more likely to succeed. In fact, most objections are rejected, or—another
example of the power of summary mentioned in Section 4.3—recontextualised and referred
to the committee’s general remarks (Figure 4). One citizen-activist who led a local group
that opposed the inclusion of his neighbourhood in the demarcation summarizes the
difficulty of mobilizing the resources and knowledge to phrase objections:

 

Figure 4. Responses considered in the public inquiry.

There is no capacity. It’s almost impossible as a citizen nowadays to object
properly against a complex plan. And then you have to know the procedures
too. Planning law is tremendously complex. You can’t know that as a citizen,
you have to hire a very expensive specialised lawyer. There is no money for that.
Who is going to gather that? Who will pay for that? And you have to do all of
that within a month. That’s practically impossible! (A-A1).
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Ultimately, the public inquiry led to the elimination of three of the twenty-seven areas
to be rezoned. A fourth area was retracted by the Flemish Government a year after the
approval of the final demarcation plan in 2009. Four lawsuits were filed with the Council
of State, but these only aimed to annul parts of the metropolitan area developments due
to local concerns and did not pertain to a larger strategic spatial planning vision. As
mentioned by the respondents, filing lawsuits requires resources that only specific actors
are able to mobilize: time, knowledge and skills to construct a well-documented dossier
and the financial means to hire specialized legal counsel. This left most citizen-activists
disillusioned with the process and the value of filing objections:

And apart from the number of objections you filed, or the number of signatures
you collected, that is of no import. The law is the only thing of import. [Politicians
say] we belong in the urban area so we can’t say no [to development]. –Yes, but
what about our arguments? In what way do you represent our interest? The
interest of the common citizen, of the current residents? And there is absolutely
no answer to that (A-A2).

Thus, the public inquiry instrument could not ensure the implementation of the
original policy vision of restraining sprawl, but served instead as a regulative device
to address public participation in a way that maintained the tried and true practice of
zoning logic with its emphasis on rules and resources. The result is captured by one rather
disillusioned planning official:

And what it became in the end is at its Belgian, right? Something very adminis-
trative, something legal-technical, zoning, securing, putting it into concrete. Was
that the intent? I don’t think so, but oh well. That’s the only thing people know
in Flanders right: securing, juridical (knocks on table). Which rights do I have,
up to which plot? And that entire structure planning philosophy is translated in
demarcations at the plot level, property titles yet again. What is allowed, what
isn’t? That uncertainty of “in time, what could this become??” A Fleming doesn’t
want that (laughs) (E3).

5. Conclusions

Despite a broad recognition in the literature that “implementation is critical” [22],
contemporary evaluations of growth management strategies still mostly take the shape
of quantified measurements of effects such as land values and housing prices, where it is
often implicitly assumed that policy was implemented as it was intended. In this paper,
we argue that understanding the formulation and implementation phases of these spatial
policy instruments is of key importance to gain insight into the conditions of success and
failure of growth management strategies.

This argument is illustrated by the analysis of the formulation and implementation of
an urban growth management strategy in Flanders, Belgium. Using the Policy Arrangement
Approach, it was shown how the institutional dimensions of actors, rules, resources and
discourses in the demarcation of the Antwerp Metropolitan Area interrelate to produce an
outcome almost diametrically opposed to the original planning vision of reducing urban
sprawl. This vision collapsed during implementation where the new structure planning
framework was mostly recontextualized in terms of its still active land use predecessor.
The orientation towards the protection of private property characteristic of the Belgian
spatial governance and planning system, as noted in the ESPON COMPASS classification,
can be seen here. This is illustrated by the discursive presentation of land as a resource
for new developments and a concomitant focus on the legal aspects of land use planning.
In the Antwerp Metropolitan Area, the intent to create a sensitivity to spatial problems
on a city–regional scale was eclipsed by antagonistic relations between public actors,
resulting in turf battles. Other stakeholders mainly showed disinterest in the process and
measures to restrain development outside of the urban growth boundaries were never
implemented. Weak community input and the fact that citizens’ self-interest did not
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coincide with the strategic spatial vision led to objections and disillusion, captured by local
politics. The dissolution of the original vision is reflected in the discursive metamorphosis
of the meaning of the phrase “safeguarding the future” from counteracting urban sprawl
into safeguarding it by guaranteeing further development opportunities.

In the Antwerp case, the demarcation of the urban area never solidified into a stable
policy arrangement for creating a metropolitan area and combatting urban sprawl on a
city–regional scale. Instead, the substantive delineation of the problem, as reflected in the
discourse of the Minister, shifted throughout the process from combatting sprawl to creating
future development opportunities and solving a number of problematic spatial dossiers.
The give-and-take between policy actors and interest groups was profoundly disturbed
by strategic behaviour intended to safeguard individual interests. This left a focus on the
’rules of the game’ according to which the demarcation process ought to take place. The
foregrounding of these rules can be seen from the second stage of the process onward with
a “procedural process” taking the place of strategic cooperation, a focus on meeting the
quantitative targets for rezoning, the self-perception of the Committee of Spatial Planning as
a “technical committee”, and finally, in the lawsuits following the demarcation’s approval.
These findings show that the results of UGM instruments should not only be evaluated from
the perspective of their measurable effectiveness, but as part of a project of institutional,
discursive, and therefore, sociocultural change. Since a successor to the structure planning
framework is currently in development [61], we can ask how a repetition of history may
be prevented. The findings in this paper strongly suggest that future planning initiatives
aimed at counteracting urban sprawl in Flanders need to take into account three elements.
First, Flanders needs to free itself from the historical legacy of the Belgian land use planning
system in order for new planning frameworks to have a chance at being successful. The
legalistic focus on extensive land use rights established in a growth-centred era hamper
any ambitious sustainable spatial development perspective for the region.16 Secondly, the
historical animosity between cities and suburban fringe municipalities will not disappear if
planning processes are merely centred on achieving quantitative targets and rely too much
on the voluntary participation of these parties. Withdrawing the means for consultation
or co-creative processes is a sure way of undermining any local support for city regional
cooperation that might exist at the outset of a new planning initiative. Therefore, a strong
planning vision and policy implementation on the Flemish regional level is needed to
give direction to new initiatives for city–regional planning cooperation. The new Flemish
“policy planning” framework is characterised by more elements of smart-growth strategies,
including the active involvement of market parties and transferable development rights
(TDR). Yet, it is our contention that these strategies will not work if the Flemish government
does not adopt a directing role. In addition, political interlinkages between the local and
the Flemish regional level need to be regarded with caution. They may aid to promote local
support, but also carry the danger of too strong a representation of local interests on the
regional level. Finally, public inquiry processes should not solely be treated as “technical
coordination” of objections. Spatial planning in urban areas like these revolves around the
distribution of scarce spatial resources, which implies that not every actor can be satisfied.
However, more constructive ways of handling objections and creating public support need
to be found if a new planning framework is to be successful.
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Abstract: The spatial management system in Poland struggles with serious costs as a consequence
of local planning. The problem is the lack of appropriate value capturing mechanisms and cost
compensation for municipalities, along with significant burdens. Private property is subject to
special protection, but the public good is less valued. The article attempts to assess the situation in
Poland, recalling also the experiences of spatial management systems from other European coun-
tries. It combines legal, economic, and geographical perspectives. The specific objectives were
demonstration of geographical (interregional and functional) regularities related to the economic
(financial) consequences of adopting local plans and identification of financial effects resulting from
the implementation of local plans in communes, i.e., in particular, their size, structure of revenues
(income), and expenditures, in relations with the budgets of municipalities and the population living
in communes. First, the determinants of spatial policy were defined in the context of institutional
economics and the real estate market. Then, a unique database of forecasted and realized budgetary
revenues and expenditures of 2477 communes in Poland related to spatial development (infrastruc-
ture construction, land transformation, purchase, etc.) was analyzed statistically. Additionally, for
five selected communes of different functional types, this issue was examined in detail. It has been
shown that municipalities do not derive adequate income from spatial development, and improper
policy of local self-governments results in heavy burdens, threatening to disturb their financial
balance. The formulated conclusions regarding the legal, economic, and spatial mechanisms may
contribute to building tools (instruments) for more effective spatial management in various countries.

Keywords: local development; local law; budgets of local units; financial consequences of spa-
tial chaos

1. Introduction: Assumptions and Goals

The spatial management system and the use of spatial policy tools must always
be related to the conditions existing in the real estate market. These institutions are
interdependent with each other. The legislator should be able to notice this in every
country, appropriately balancing interests of “actors” interested in creating legal solutions
in this respect. Much depends on the specific institutional framework, both formal and
informal, relating to planning practice. Geographical areas (territories) should be covered
by legal acts regulating land destination principles, and the use of the local planning
practice should complement their function. If this regulatory role of spatial planning is not
fully realized, there is a scope for spatial conflicts to arise [1].
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Difficulties in building an appropriate institutional framework result from two ways
of sharing the good of limited space: public and private ones. On the one hand, there
is a need to conduct an active spatial policy on a local scale, which should effectively
protect the area’s values related to spatial order; on the other hand, real estate market
participants, especially owners, would like to benefit from their rights. Against this
background, contradictions occur that are sometimes difficult to reconcile [2–4]. Failure
to properly fulfill the regulatory role also means a waste of resources present in space.
Improper allocation means a lack of optimal use, e.g., irrational land use and suboptimal
distribution of various functions based on these resources [5–8]. The consequences of
spatial conflicts are wide and cover all spheres of human activity in geographical space.

That is why the role of local spatial development plans (from now on referred to as
local plans) is so important. They are key (regulatory) tools of spatial policy, which are,
at the local level, most responsible for determining the land use. Local plans significantly
affect the value of real estate and the real estate market. The local plans are subject to
research as signals that can influence the decisions of interested actors [9,10] and impact of
the process of preparing planning framework [11]. The results of some analyses indicate
increase of real estate value in consequence of adoption of local plans [12,13]. Among other
directions of research, the impact of planning acts on the supply and prices of housing shall
be mentioned [14,15]. However, the use of local plans in European countries is different:
they have a different scopes and legal effects. In some spatial management systems, it is
the impact of plans on the value of a property that determines the frequency of preparation
of plans due to the costs of their implementation for public actors.

Less frequently discussed issues include the economic consequences of spatial regula-
tions influencing real estate market participants’ behavior. In this context, Poland seems
to be an interesting example because of the complicated and inefficient spatial planning
system, generating costs estimated at the level of at least EUR 20 billion per year [16]. They
also include the impact of spatial chaos on the real estate market.

Against this introductory background and problem formulation, the objectives of the
article are

- the demonstration of geographical (interregional and functional) regularities related
to the economic (financial) consequences of adopting local spatial development
plans, and

- the identification of financial effects resulting from the implementation of local plans in
municipalities (communes), i.e., in particular, their size, structure of revenues (income),
and expenditures, in relation with the municipal budgets and the population living
in communes.

To achieve these goals, the article first defines the conditions of the spatial policy
in the context of governance failure and the real estate market, combining these issues
with the problems of spatial management systems in Europe, which are discussed in
the literature. Against this background, we present Polish experiences concerning the
economic consequences of adopting local plans, which make up the essential empirical
part of the article. The focus is on the regularities related to the effects of implementation
of local plans on the municipal budgets, according to the functional types of communes.
In this context it is worth to add a terminological clarification. Gmina is a basic local
administrative unit (LAU) in Poland. It corresponds to the former NUTS-5 level, that
is, the LAU-2 level, according to the classification of Eurostat. The term “commune” is
used commonly for an English synonym of gmina as the smallest territorial division for
administrative purposes in Poland. Therefore, it will be used interchangeably in the text
with the universal term “municipality”.

Against this background, a thesis is formulated that improper regulations, combined
with governance failure in the spatial management system, result in a burden on budgets
of communes. Estimating the economic effects of local plan arrangements is important
both from the viewpoint of rationalizing the local spatial policy and the sustainability of
communes’ public finances. We associate it with the optimization process, i.e., reaching the
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best spatial management decisions [17,18]. The tool used to achieve this goal is the forecast
of the economic effects of the adoption of a local spatial development plan (from now on
referred to as the forecast), the implementation of which in Poland is an obligatory element
of the procedure for developing a draft local spatial development plan. The Polish spatial
management system belongs to the systems classified as protecting real estate owners’
rights in particular. Its detailed analysis is important for several reasons:

- there are clear regulations regarding the compensation of a reduction in the value of
real estate by local plans; therefore, it is much easier than in many other countries to
determine municipal expenditure related to spatial planning;

- these expenses can therefore be compiled as a whole and compared with the incomes
of communes resulting from the adoption of local plans; on this basis, individual
types of communes can be distinguished; and

- the results of these comparisons constitute an important point of reference, which
will provide several detailed materials for the discussion of the legitimacy of the
application of individual Value Capturing instruments and the consequences of an
excessively liberal approach to property owners’ rights.

The article combines (and unifies) the economic, geographical, and legal perspectives.
Developing an approach combining the showed perspectives and enabling the achievement
of research objectives with their careful consideration should be a new contribution to the
literature dealing with spatial planning and development issues. In the literature on the
subject, the issues of economic consequences of spatial planning are considered limited
in the dimension relating to all municipalities in a given country. Such an analysis in this
publication makes it possible to distinguish groups of communes with different trends in
this respect, which also entitles wider conclusions.

In our literature review, we identified the conditions and the problems of the role of
local plans and of the economic consequences of spatial planning in European countries.
We have highlighted the specificity of the Polish system against this background. Then, we
analyzed all communes in Poland in relation to the following issues: forecasted revenues
and expenses resulting from adoption of the local plans and realized revenues and expenses
relating to the above forecasts. In the Discussion, we applied the conclusions resulting
from the research to a wider discussion on the economic consequences of spatial planning.

2. Research Method and Source Materials

For the purpose of exploring the diversification of the financial implications of local
planning, data from a survey “Spatial planning in the commune” (carried out by the
ministry responsible for the “spatial management” public affairs sector and the Central
Statistical Office under the Public Statistics Research Program) were used. This survey
consists of collecting responses from all communes in Poland (2477 units in 2019) on the
following issues:

- forecasted revenues and expenses related to the adoption of local plans, which are
specified in the obligatory documents entitled “Financial impact forecast of a local
spatial development plan”, and

- realized revenues and expenses relating to the above forecasts.

We used the latest available data for 2019, showing the current implementation of
local plans’ provisions. In terms of revenues (forecast and realized), these were revenues to
communal budgets resulting from (1) planning fee, (2) increase in property tax, (3) tax on
civil law transactions, and (4) category of “other” costs. In terms of costs, we took expenses
of local budgets into account, which are related to (1) construction of communal roads, (2)
purchase of land for roads, (3) construction of technical infrastructure, and (4) other costs
included in the “other” category.

Responses have been obtained from a different percentage of communes in the country,
depending on the thematic group of the questions (forecast, current status, income, and
expenses)—it was 49.5–63.0% of local governments. Out of 2299 communes with local plans,
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915 (39.8%) answered questions from all four groups, another 309 (13.4%)—questions from
three groups, and 386 (16.8%)—questions from two groups, and 136 (5.9%) to questions
from one group. In 1746 communes (75.9%), at least one answer was given. It was
possible to collect comprehensive and unique material that allows analyzing and testing
the economic effects related to the adoption of local plans on a very detailed spatial scale,
and thus to conclude on impacts of spatial planning on the real estate market.

Datasets from the Local Data Bank of the Central Statistical Office for 2017–2019 were
used as regards the information on communal budgets. Taking the three-year period into
account was aimed at averaging the data in order to avoid local governments’ financial
indicators’ volatility over time. The analyses used the indicator of total communes’ income
and their self-income ratio. Total revenues of municipalities in Poland include their own
revenues, as well as general subsidy (which is a form of redistribution of state revenues,
e.g., from taxes) and specific subsidies from the state budget. Own revenues include local
taxes (on real estate, means of transport, small business, inheritance and donations, civil
law, agricultural, and forestry activities) and revenues from local fees (stamp duty, market
fee, maintenance fee, spa fee, etc.).

The division of communes in Poland into types, the so-called functional classification,
has been developed specifically for spatial planning monitoring purposes [19]. It distin-
guishes ten types of communes based on the administrative and functional hierarchy of
cities and towns (voivodeship capitals, sub-regional, and local centers), specific locations
of communes (suburban zones and transport corridors), and economic functions (tourism,
agriculture of various intensity, etc.). To obtain proper generalization, the communes were
aggregated to 10 types. Table 1 includes basic information about the distinguished types.

Table 1. Basic information about the analyzed categories of communes.

Type of Gminas (Communes)
Number of

Entities
Area

(Thous. ha)
Population

(Thous.)
Number of
Local Plans

Coverage
(%)

A—functional urban areas of voivodeship capitals 33 500 9563 4529 47.5

B—their external zones 265 2759 4873 12,181 44.4

C—functional urban areas of sub-regional centers 55 340 4322 3402 56.5

D—their external zones 201 2147 2452 5040 39.1

E—multifunctional urban centers 142 1027 3783 4606 31.8

F—communes with developed transport functions 137 1996 1435 2615 31.1

G—communes with other developed
non-agricultural functions (tourism and large-scale
functions, including mining)

222 3386 1817 5695 28.6

H—communes with intensively developed
agricultural functions 496 6297 3048 4949 26.6

I—communes with moderately developed
agricultural functions 665 8653 5179 9119 33.2

J—extensively developed communes (with forests or
nature protection areas) 261 4166 1910 3490 19.4

Total 2477 31,271 38,383 55,626 31.2

Source: [13].

3. Literature Review

Local land use plans have different scope and consequences in different countries.
Therefore, they should be compared with great caution. Despite even similar legal regu-
lations, the planning practice may differ [20–23]. However, common features and conse-
quences can be distinguished. They mainly concern
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- the issues of public capacity to control spatial development and the optimal scope of
such control [24,25],

- possible and potential land development limitations included in local plans and the
related understanding of the ownership right, and

- changes in real estate value due to local plans, the consequences of compensation, and
instruments related to the above issues.

The article focuses primarily on the last two issues. However, their interdependence
should be emphasized. The limited ability to control spatial development in a given system
entails several negative consequences associated with governance failure [26–30]. It also
significantly influences the real possibilities of limitations in land development [31,32]
and the relationship between local plans and real estate value. In the latter context, many
studies can be distinguished, concerning, among other things, the impact of planning
acts on the supply and prices of housing [14,15,33,34] and the impact of protection of
urban greenery in the spatial plans on the residential real estate value [35–37]. There
are publications that broaden the discussion about the role of local plans in shaping the
value of real estate. Nestico et al. [13] draw attention to the link between the process
of housing development, and planned environmental and socio-economic conditions.
Rebelo [9], considering possible institutional changes, emphasizes the importance of social
determinants when considering the economic consequences of spatial planning. Cho
et al. [12] show that the impact of spatial planning on the value of real estate also depends
on the level of development of civil society in a given area.

In the literature on the subject, various classifications of spatial management systems
have been made. By limiting ourselves to European countries’ comparisons, one can cite
classifications distinguishing regional economy planning, integrated planning, land use
planning, and urban planning [38]. This gave rise to further classifications, in which the cri-
teria considered included, among others, linking the development with real opportunities
existing in the given area (i.e., access to technical infrastructure), the arbitrariness of local
authorities in terms of shaping space, as well as the degree of linking planning processes
with legal regulations [39–42]. Applying individual regulations is influenced by planning
practice that varies in individual countries, resulting from social, cultural, or economic con-
ditions. From the perspective analyzed in this article, the key seems to be the classification
of spatial management systems into systems based on local plans (e.g., Spain, partly Italy,
France, and Belgium) and systems based on development planning (Great Britain) [43].
Thus, it can be assumed that both the overall concept of the spatial management system
and individual solutions are important. From the perspective of this article, important
is the classification made by R. Alterman [31]. It distinguishes groups of countries from
the perspective of understanding of the property rights in the spatial management system
and the scope of compensation rights. The group with minimum compensation rights in-
cludes the United Kingdom and France, and the group with extensive compensation rights
includes Germany and Poland. As indicated above, individual countries differ in many
respects (legal regulations, planning practice, and degree of integration of development
planning with spatial policy).

However, the functions of local development plans can be compared. In the United
Kingdom, planning acts define the spatial development strategy, which the public adminis-
tration interprets when issuing building permits. Thus, British local plans are a combination
of Polish “studies of land use conditions and directions” (which will be introduced further
on) and local zoning plans. In addition to the basic strategy, they specify land use and the
areas whose development is crucial. They also contain guidelines for assessment when
issuing building permits [44,45]. In France, local urbanistic plans are acts defining in detail
the local development principles. They define the general directions of local policies related
to spatial policy and define specific actions (important from an environmental perspective).
They also define the detailed conditions for the development of individual areas [46,47]. In
Germany, there is a land use plan and a development plan on the local level. The former,
which is drawn up for the entire municipality, is a preparatory building plan that defines
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the general use of land. The development plans are directly binding on the property owners
in terms of development parameters and land development [45,48]. Thus, the local plans’
functions are understood in different ways, and, in the selected countries, the individual
plans contain a “strategic” part and a part with direct guidelines. Therefore, the scope of
limitations of property owners’ rights and the financial (compensation) consequences of
adopting plans can be considered in different variants. Moreover, for this reason, solutions
of individual countries related to the economic consequences of spatial planning should
be of particular interest for the researchers, as well as (irrespective of the above) cases of
countries shall be investigated where extensive compensation rights are provided for.

It is worth to introduce a few individual solutions concerning spatial planning’s
economic consequences in different countries. In some European countries, model solutions
relating to the discussed sphere have been developed. First, the concept of Value Capturing
can be invoked. According to it, public entities’ planning decisions transfer the costs of
public infrastructure and social housing to private entities, whose property value has
increased [49]. The above solutions are justified, among others, by the reasons related
to the need to reimburse costs incurred by public entities, taking over some negative
costs by private entities creating them, as well as the need to mitigate the impact of new
investments on the environment [50–53]. The effectiveness of this process depends on
several variables. From the investors’ perspective, the key is the certainty of specific
solutions and public authorities’ flexibility to adapt to their concepts (in this case, the
authorities’ flexibility should not be confused with opportunism). In this perspective, there
may be greater investor uncertainty in Great Britain than, for example, in Spain. This
uncertainty may determine the failure of specific investments [43]. From the perspective of
considering the consequences of reducing real estate value, the literature indicates non-
financial compensation options [54]. One of them may be the TDR principle adopted in
the United States and disseminated in Europe (e.g., in Italy), including the “transfer of
development rights”, i.e., a specific “transfer” of the possibility of a certain development to
another area [55,56]. One can also cite the concept of spatial concentration of development
rights related to TDR (Klaus 2020). In individual European countries, the scope of financial
compensation depends on understanding property rights and the degree of possibility of
limiting it. For example, in Great Britain, local plans may introduce restrictions without
any compensation [44,55]. However, in some countries, there are large irregularities, the
most famous of which are mismanagement and simple fraud in setting up the so-called
land banks [57], i.e., in the land banking system developed in the last half-century and
provided for in the planning and investment procedure [58]. It is worth pointing out that
these institutions, essentially intended to counteract the fragmentation of agricultural land,
were gradually also directed, e.g., in the Netherlands and Germany, towards implementing
public goals [59].

It has been indicated above that apart from individual solutions concerning the
economic consequences of spatial planning in European countries, it is worth noting the
case of a country classified in the literature as providing for extensive compensation rights
in the spatial management system. This country is Poland. It should be pointed out
that in post-socialist countries undergoing political transformation after 1989, a common
problem is a too liberal approach to the role of property owners in the spatial management
system. It results, to a significant extent, from a kind of rebound after the period of
centrally controlled economy, which included excessive control of the private property
(including numerous cases of takeovers by the state). As early as at the beginning of
the first decade of the transformation (1990s), there were still voices that the flawed real
estate market system inherited from communism, including the disordered ownership
structure, will be a serious burden for a smooth transition to a free market system [60],
including society’s understanding of the rational principles governing the relationship
between private property and the common good. As a result, many countries in this bloc
are still, after three decades of transformation, diagnosed with problems of uncontrolled
development, misunderstanding what the public interest is, and spatial chaos [61–63].
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The spatial management system of Poland is the subject of numerous critical analy-
ses [64–67]. In the opinion of the vast majority of the representatives of the literature on the
subject, it does not fulfill its role by not ensuring sufficient protection of the spatial order,
nor by stopping the negative spatial trends (including urban sprawl, uncontrolled devel-
opment, increasing costs of spatial chaos in the settlement, environmental, or transport
dimensions [16]). The key tools of spatial policy exist at the commune (local) level. “Studies
of land use conditions and directions” (pol. Studium) are documents of directional and
strategic nature which are mandatory in every commune; however, they do not directly
bind property owners and investors. They may be described as specific equivalents of
the former “structure plans” in Great Britain. On the contrary, local spatial development
plans (pol. Plan miejscowy), which are equivalent to zoning plans, constitute local law
acts but are not obligatory—the commune authorities may adopt them at their discretion
(consequently, most of the country is not covered by these plans—the coverage of the
territory of Poland with binding local plans in Poland at the end of 2019, which was only
31.2%). Development in areas without adopted local plans is carried out based on admin-
istrative proceedings related to the issuance of an individual decision on development
conditions [68]. A huge number of decisions issued leads to the aggravation of negative
phenomena related to uncontrolled development.

The financial consequences of adopting a local spatial development plan (increasing
and decreasing real estate value) have been included in the Act on spatial planning and
development from the 27 March 2003. According to Art. 36–37 of the Polish Act, if the local
plan restricts the existing possibilities of developing the property in a way that the current
development cannot be continued, the commune, by adopting this plan, is obliged to pay
the owner of the property compensation equal to the damage suffered. As soon as the
property’s value decreases and the owner disposes of it within five years of the plan’s entry
into force or its amendment and has not previously benefited from compensation, he/she
has the right to demand compensation equal to the loss value. On the other hand, in a
situation where the local plan extends the possibilities of real estate development relating
to the previous possibilities and causes an increase in its value, there are no adequate
consequences [69]. If the owner of such real estate sells it equivalently within five years
from the local plan’s effective date, he/she will pay a special fee, the so-called planning
rent (a zoning-change fee). Depending on the communal authorities’ discretion, it may
amount up to 30% of the increase in the property’s value (the rate should be included in
the plan). It is a specific value capturing mechanism.

4. Financial Effects of Local Plans in Poland

4.1. Forecasted Revenues

According to the data obtained from 1757 communes (75% of those having valid local
plans), the state shown according to the forecasts prepared in the years 2003–2019 was as
follows. The projected revenues resulting from local plans’ adoption were shown for PLN
69.4 billion (PLN 1 billion ≈ EUR 240 million in 2019). The most important share were
the proceeds from “other” category (PLN 26.2 billion) and from the increase in property
tax (PLN 24.7 billion), followed by the planning fee (PLN 16.3 billion) (Table 2; Figure 1).
It should be emphasized that the vast majority of forecasts do not have a specific time
horizon: neither minimum nor maximum.

The highest revenues were forecasted in large urban centers, including voivodeship
capitals (type A)—PLN 22.3 billion, and in neighboring communes belonging to Functional
Urban Areas of voivodeship cities—PLN 14.7 billion. In cities with poviat (county) capital
status and generally sub-regional cities (type C), total revenues were expected to amount
to PLN 9.1 billion. For the remaining types of communes, a significantly lower sum of
incomes was forecasted, including the lowest one in the group of extensively developed
communes, which have a high share of forests and protected areas (type J)—PLN 1.5 billion,
in intensively agricultural communes (type H)—2.0 billion PLN, and in communes related
to the function of communication nodes (type F)—PLN 2.4 billion.
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Table 2. Basic quantitative information on the forecasted and realized incomes and expenditures related to adopting local
spatial development plans in 10 types of communes, for the year 2019.

Type of
Communes *

Revenues (mln PLN) Expenditures (mln PLN) Balance (mln PLN)

Forecasted Realized (Obtained) Forecasted Realized (Incurred) Forecasted Realized

A 22,328 760 44,452 3680 −22,124 −2919

B 14,737 4572 21,208 6910 −6470 −2338

C 9079 4081 13,363 4495 −4285 −415

D 4176 1911 6096 1851 −1921 59

E 5495 1628 8577 3437 −3083 −1809

F 2427 290 2544 824 −117 −533

G 3183 1136 4236 1754 −1053 −619

H 2030 354 2772 693 −741 −339

I 4499 1028 8770 2109 −4271 −1081

J 1470 292 2343 904 −874 −612

Total amount 69,423 16,052 114,361 26,658 −44,938 −10,606

* abbreviations of types of communes explained in Table 1. Source: based on unpublished data of the Ministry of Development and
Statistical Office of Poland.

Figure 1. Structure of forecasted and realized revenues and expenditures of communes as a result
of local plans enacted, for the year 2019. Source: based on unpublished data of the Ministry of
Development and Statistical Office of Poland.

The highest projected revenues were found in Warsaw (PLN 4.9 billion). It was about
7% of the total for the whole country, which is more or less similar to the population
potential of the 1757 communes studied. Due to land prices in the capital, this value seems
relatively low. Moreover, high income was expected in Szczecin (PLN 3.9 billion), and
over PLN 1 billion in Sosnowiec, Cracow, Gdynia, Rzeszów, Gliwice, and Poznań. The
high concentration of quotas in a relatively small number of communes draws attention.
Half of the local binding plans’ forecasted revenues were concentrated in only 3.6% of the
communes that reported any amounts (64 out of 1757 local government units).

Despite the obvious differentiation of forecast impacts between large urban centers
and peripheral communes, such drastic disproportionality may prove inconsistency and
different methodological approaches in forecasting. It is possible both to overestimate the
expected revenues and to lower them. Another probable cause of the observed dispropor-
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tions is inconsistently conducted, ineffective financial management in some communes. In
any case, it can be stated that there is some irrationality in the spatial management.

4.2. Forecasted Expenditures

The projected expenditure was shown at the end of 2019 at PLN 114.4 billion, of
which over 38% (PLN 44.5 billion) was allocated to voivodeship cities. Among the antici-
pated costs, primarily the costs of construction of communal roads were indicated (PLN
54.1 billion) and, second, the costs of other technical infrastructure (PLN 30.4 billion). The
purchase of land for the construction of communal roads was forecast at PLN 17.0 billion.
Still, this amount is probably underestimated by including these expenses partially under
the item “construction of communal roads”.

The forecasted expenditure was concentrated in particular in two voivodeships: Ma-
zowieckie (PLN 24.9 billion) and Zachodniopomorskie (PLN 14.1 billion). Suppose we
recalculated them relating to the number of people. In that case, it gives an amount per
capita of 4.6 thousand PLN in the first voivodeship and as much as PLN 8.3 thousand—in
the second (national average—PLN 3.0 thousand). However, these calculations do not
consider that no data was obtained for over 35% of communes.

It is visible that the burden on communes’ budgets due to the adoption of local plans
may be significant. In fourteen communes, the forecasted amounts exceeded PLN 1 billion—
the highest was in Szczecin (PLN 12.3 billion), Warsaw (PLN 10.6 billion), Poznań (PLN
3.8 billion), and Cracow (PLN 2.8 billion), but high also in smaller communes, especially
those located within functional urban areas of voivodeship centers, such as Radzymin
(PLN 1.5 billion) and Lesznowola near Warsaw (PLN 1.4 billion), Wieliczka near Cracow
(PLN 1.0 billion), and Oleśnica near Wrocław (PLN 2 billion).

A high concentration of forecast expenditure amounts was observed in a relatively
small number of communes. The first ten communes concentrated as much as 33.6% of
the projected expenditure in the whole of Poland, and in the first 50 communes, it was as
much as 53.6%. It again indicates the need for in-depth research to verify the methodology
of financial forecasts; the adoption of local plans, including the link with the planning
coverage; and the content of documents in terms of land allocation structure. Considering
the median of the projected costs in communes (PLN 11.1 million) and multiplying it
by about 2000 communes, shown for Poland’s whole, the total result obtained from the
questionnaires (PLN 114.4 billion) may be up to five times overstated. On the other hand,
it cannot be ruled out that a significant number of communes underestimated the cost of
the financial consequences of adopting the plans.

4.3. Realized Revenues

By the end of 2019, the proceeds realized from adopting local plans amounted to PLN
16.1 billion (for 1832 communes out of 2326 where there was at least one good local plan
and provided relevant data). Thus, it was over four times less than the forecasted revenues.
The following communes generated the highest incomes: Włocławek (PLN 1502 million),
Kobierzyce near Wrocław (PLN 558 million), Piaseczno near Warsaw (PLN 410 million),
Lesznowola near Warsaw (PLN 383 million), and Ostrów Wielkopolski (PLN 375 million).
The most important item in total was the proceeds from the increase in property tax (PLN
10.1 billion, i.e., 62.1%).

The realization of revenues showed a greater variation by region. The largest revenues
were recorded in the following voivodeships: Mazowieckie (PLN 2.2 billion), Wielkopolskie
(PLN 2.1 billion), Kujawsko-Pomorskie (PLN 1.9 billion), Dolnośląskie, and Śląskie (PLN
1.8 billion). This occurred because of the exceptionally high income of only a few local
governments in the region. In the voivodeships, Mazowieckie, this applies in particular to
Piaseczno and Lesznowola (suburban area of Warsaw), Wielkopolskie—Ostrów Wielkopol-
ski, Kujawsko-Pomorskie—Włocławek, and in Dolnośląskie–Kobierzyce (suburban area
of Wrocław). The units with the highest incomes from local plans are both medium-sized,
poviat cities (e.g., Włocławek—the former capital of the voivodeship), and rural communes
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within reach of large agglomerations, where a policy of intensive management of previously
agricultural land for housing, industry or services (Kobierzyce, Lesznowola).

Although the highest amount of income was forecasted in voivodship cities, the
implementation of local plans in communes belonging to their functional areas and sub-
regional cities (poviat or with more than 50,000 inhabitants) brought income 5–6 times
higher. In total, these two categories of communes (type B and type C) concentrated 36% of
the obtained income. The lowest incomes were generated (as for forecasts) in extensively
developed communes, e.g., forestry type of communes and in the ones with the leading
functions of intensive agriculture and transport junctions. On the other hand, the amounts
obtained in communes with a moderately agricultural function (type I) were greater than
those of the three previously mentioned types (F, H, and J). Still, it must also be said that
there is the highest number of moderately agricultural communes in Poland (30% of the
total). A similar total level of income was obtained in tourist communes (type I), half higher
in small towns located outside the functional areas (type E), and twice as high in external
FUA (Functional Urban Area) communes of sub-regional cities (type D).

Among the realized incomes, attention is drawn to a small, even in many cases trace,
amount resulting from the planning rent. A detailed analysis of the obtained statistical
data shows that, especially for cities with poviat rights status, the provisions enabling the
collection of planning fees are practically not applicable. It is a complex problem, partly
related to the fact that communes set a zero rate of this fee (with a maximum allowable
amount of 30%) and various case laws. As a result, the amounts obtained from the planning
rent and the total receipts in individual communes vary greatly.

4.4. Realized Expenditures

The total expenditure under the existing local plans by the end of 2019 amounted to
PLN 26.7 billion, and thus they accounted for 23.3% of the forecasted expenditure. The
outlays were distributed in the following proportions (Figure 1): construction of communal
roads—PLN 13.5 billion (50.6%), construction of technical infrastructure—PLN 8.8 billion
(32.8%), purchase of land for road construction communes—PLN 2.1 billion (8.0%), and
other expenses—PLN 2.3 billion (8.6%).

The largest expenditure was spent on investments in communes belonging to the
functional areas of voivodeship centers (PLN 6.9 billion), then in sub-regional cities (PLN 4.5
billion), then in voivodeship cities (PLN 3.7 billion) and other communes (PLN 3.4 billion),
and at last, which may be somewhat surprising, in intensively agricultural communes (PLN
0.7 billion), which are particularly numerous in western and northern Poland. The analysis
of the structure of expenditures by administrative categories of communes shows that in
rural communes the highest costs are related to the construction of technical infrastructure
(apart from roads)—they accounted for 47.2% of the total expenditures in these units.
Nevertheless, the total costs of building communal roads and purchasing land for roads
were almost the same amount. In urban communes, communal roads’ construction was
the most absorbed in the expenditure structure—47.7% of the total. Its share is even more
pronounced in cities with poviat status, where it amounted to 60.9%. Land purchase costs
for communal roads were relatively the highest as a category of expenditure in poviat
cities (12.6%).

The realized costs related to the enactment of local plans differed significantly in
individual regions. In the light of the data obtained, the highest costs were incurred in
the following voivodeships: Małopolskie (PLN 3.8 billion), Mazowieckie (PLN 3.6 billion),
and Pomorskie (PLN 3.1 billion). Expenses exceeding PLN 2 billion were recorded in three
more voivodships. The lowest amounts were recorded in Lubuskie (PLN 0.39 billion),
then in Podkarpackie (PLN 0.46 billion) and Świętokrzyskie (PLN 0.61 billion). Among
all the communes that replied to the budgetary costs incurred, the largest expenditure
was made in Gdańsk (PLN 910 million), Jelenia Góra (PLN 857 million), Cracow (PLN
642 million), Piaseczno (PLN 495 million), Tarnów (PLN 491 million), and Białystok (PLN
471 million). The costs incurred in some communes influenced significantly the total
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balance of expenditures for a given region (e.g., Jelenia Góra in Dolnośląskie voivodship—
32%). In the whole country’s scale, the first ten communes generated over 19% of all
expenses. It means a very high concentration, which hinders the unequivocal interpretation
of the results and causes that conclusions regarding the situation on a national scale should
be cautious.

4.5. Forecasted vs. Realized Revenues and Expenditures

The balance of economic effects of adopting local plans is negative, both when we
consider the forecasted revenues relating to the forecasted expenditure and the realized
results, which can also be observed when converting the amounts to the number of inhabi-
tants of communes (Figure 2). The comparison of income (receipts) and expenses (costs)
shows several important regularities. First, neither the expected nor the realized income so
far outweighs the expenses. On a national scale, revenues constitute approximately 60% of
the reported costs.

Figure 2. Structure of forecasted and realized revenues and expenditures of communes per capita by
types of communes as a result of local plans enacted, for the year 2019. Source: based on unpublished
data of the Ministry of Development and Statistical Office of Poland.

The most favorable balance was recorded for the realized income relating to the
expenditure by the end of the year in the type D of communes, i.e., in the external zones
of functional areas of sub-regional cities. It was slightly positive there, amounting to
PLN 59 million. In the remaining categories of communes there are lower balances for
financial turnover. In absolute numbers, the most negative balance concerns the ratio of
projected revenues to costs in voivodeship cities (PLN −22.1 billion, thus it was assumed
that 50% of revenues would offset expenditure). Simultaneously, the percentage ratio of
revenues to costs was also the least favorable in voivodeship cities, but only in terms of
their implementation (only 20% of revenues offset expenditure). It means that in larger
urban centers, the implementation of the economic effects of adopting local plans takes
longer. On the other hand, this balance percentage was also very low in the most intensively
developed communes, including forest communes (type J), where the income balanced the
expenditure by 32%.
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On the country scale, there is almost the same rate of obtaining (realizing) revenues to
those forecasted (23.1%) compared to incurred and forecasted expenses (23.3%). It can be
concluded that both obtaining funds and incurring expenses resulting from adopting local
plans are considerably stretched in time.

The most balanced financial situation related to the implementation of the provisions
of local plans was found (apart from the already mentioned functional zones of sub-regional
cities, where the balance was minimally positive) in the sub-regional cities themselves, i.e.,
mainly poviat cities. The negative balance there accounted for 9% of all expenditure, while
in voivodship cities the amount of negative balance accounted for almost 80% of realized
expenses, in smaller towns (type E) it was 53%, and in the most intensively developed
communes (type J)—68% of the costs incurred.

The maps show the spatial mosaic nature of the anticipated and realized balances of
incomes to expenditures per capita throughout Poland. However, the forecasted balances
show clear regional differentiation (Figure 3). More favorable balances of forecasts are
observed in the Western and North Territories, including Lower Silesia and northern
Poland (Pomerania, Masuria, Warmia) than in the south-eastern part of the country (Lesser
Poland, Subcarpathian region), characterized by a greater fragmentation of the agrarian
structure and land properties, but also by significant coverage with local plans (the case
of the Lublin region). Despite this, many communes from the Lublin region did not
provide any data (they did not provide the completed forms during the survey). The
balances for implementing local plans (Figure 4) show spatially full mosaic character,
where communes with a negative balance dominate throughout the country, but communes
with a positive balance are also scattered throughout Poland. The ratio of the expected
balances to the communes’ incomes (Figure 5) again shows a more favorable situation in
the northern, western, and south-western parts of the country than in central, eastern, and
north-eastern Poland.

 

Figure 3. Forecast balance of revenues and expenditures per capita by communes, for the year 2019.
Source: based on unpublished data of the Ministry of Development and Statistical Office of Poland.
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Figure 4. Realized balance of revenues and expenditures per capita by communes, for the year 2019.
Source: based on unpublished data of the Ministry of Development and Statistical Office of Poland.

 

Figure 5. The ratio of forecasted balances to the communes’ own revenues, for the year 2019. Source:
based on unpublished data of the Ministry of Development and Statistical Office of Poland.
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4.6. Examples of Municipalities with Unsustainable Financial Management

The analysis presented in the previous subsections would not be complete if it was
not illustrated with examples from specific municipalities. Such a comparison is contained
in Table 2, in which information about five municipalities located in different types of
municipalities and regions of Poland is collected. They were selected from among 126 com-
munes in Poland, for which, at the same time, there were full financial data available (on
the forecasted and realized revenues and expenditures), and the area of these communes is
nearly completely covered by the binding local plan (more than 95% of the municipality
area). In all of these communes, there were high values of areas for which land use was
changed from agricultural to non-agricultural.

All the analyzed municipalities were rather moderately prosperous, as for Polish
conditions (municipalities’ budgets in the range of 922–1021 EUR per capita, average in
Poland-1208 EUR, median 1045 EUR in 2019), including the share of own income (mainly
from local taxes and fees) which fluctuated between 31% and 51%. All the municipalities
had a negative balance of projected revenues and expenditures due to the adoption of local
plans (the highest number in the Michałowice in Cracow Metropolitan Area-106 million
EUR) (Table 3). In three of them, revenues were projected mainly from fees and taxes
(92–100%), while in the remaining ones the sale of building plots was most likely to be
the source of profits. Interestingly, the latter mechanism did not apply to places where the
land was most expensive, i.e., Michałowice and the Udanin (commune located by the A4
motorway). One can be almost certain that the tool in the form of “land bank” was not
used in those communes. While in Michałowice there may have been a problem with the
land ownership structure (most or all of the real estate being in private hands for a long
time), the A4 motorway route has been known for a long time and it seems “puzzling”
that the commune did not buy land along the motorway when plans to modernize the A4
route in 2002–2006 were known (in the commune there are two exits from the motorway:
“Udanin” and “Jarosław”).

As far as expenditures are concerned, according to the forecasts, they are to be spent
mainly on the construction of infrastructure (together with the purchase of land). The
amounts for these purposes account for 83–100% of the expected expenditures in the five
municipalities.

In total, all the municipalities are forecast to have a negative balance of forecasted rev-
enues and expenditures, with the largest number of them in the municipality of Michałow-
ice near Cracow (−91 million EUR). Interestingly, this commune has a positive balance.
This is, however, quite a peculiarity, as the commune invests little compared to the needs
resulting from the rapid population growth due to suburbanization processes (in the years
2003–2019, the balance of recorded inflows and outflows was positive and amounted to
2.7 thousand people, i.e., 37% of the population in 2003). It is also worth noting that the
commune has an exceptionally unbalanced budget: the planned expenses are as much
as 19 times more than its own annual income (1902%). In the remaining communes this
indicator is also high, ranging from 75% (Kiernozia) to 370% (Janów Lubelski).

The examples given show quite clearly how serious the problem of the lack of mecha-
nisms is to ensure the financing of investments related to spatial planning in communes.
It concerns both the situation in which the commune is an area of new population inflow
(Chełm, Michałowice) and a typical depopulation commune (Kiernozia, Udanin). It is par-
ticularly unfavorable that despite the latter premise, related to the decrease in population,
the communes do not look for savings in better spatial organization and concentration of
buildings (in order to, for example, achieve better consistency (“fit”) for services), but allow
for a strong supply of new investment areas (in the suburban and depopulated communes
of Michałowice and Kiernozia it was about 1.5 thousand sq. m of land per capita).
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Table 3. Data on the forecasted and realized revenues and expenditures in the 5 selected communes in Poland. As of
31 December 2019.

Name Chełm Janów Lubelski Kiernozia Michałowice Udanin

Locality and character

the suburban commune
around the middle

town, not far from the
border with Ukraine

touristic
commune in

eastern Poland

peripheral agricultural
commune in central

Poland about 100 km
north of Łódź

suburban
commune in the

Cracow
Metropolitan Area

commune on the
A4 motorway route
(between Wrocław

and Legnica)

Population (thous.) 15.0 15.9 3.4 10.8 5.1

Registered migration
balance (number,

2000–2019)
2099 −695 −131 2705 −322

Area (sq. km) 221.8 178.7 76.2 51.1 110.9

Number of local plans 27 11 3 6 70
including change of land
use from agricultural to

non-agricultural use (ha)
897 728 479 1714 385

sq. m per capita (2019) 597 459 1423 1593 757

Revenues of municipal
budgets (mln euro) 13.8 14.6 3.4 10.8 5.0

per capita 922 923 1021 1007 976
own revenues (%) 34.4 40.2 31.3 51.2 41.1

Forecasted revenues
(mln euro) 1.5 19.8 0.4 14.6 2.6

including tax type
revenues (%) 45.0 52.0 92.0 100 98.0

Forecasted expenditures
(mln euro) 4.7 21.8 0.8 105.6 5.7

including construction of
infrastructure (%) 90.2 83.6 90.9 100.0 93.5

Realized revenues
(mln euro) 1.6 1.9 0.01 8.9 0.01

including tax type
revenues (%) 99.8 10.2 0.0 100.0 100.0

Realized expenditures
(mln euro) 5.0 7.2 0.5 7.5 3.2

Balance of forecasted
revenues and

expenditures (mln euro)
−3.2 −2.0 −0.4 −91.0 −3.2

Balance of realized
revenues and

expenditures (mln euro)
−3.4 −5.3 −0.5 1.3 −3.2

Realized revenues
(% forecasted) 110.2 9.8 1.0 60.9 0.01

Realized expenditures
(% forecasted) 106.4 33.2 66.0 7.1 55.9

Balance of revenues and
expenditures per

capita (euro)
−223 −334 −162 125 −628

Forecasted expenditures
as a share of own

revenues (%)
98 370 77 1902 280

Source: based on unpublished data of the Ministry of Development and the Central Statistical Office of Poland.

5. Discussion

The presented research covers the whole country. Until now, the literature was
dominated by research based on case studies, often related to individual investments. It
did not ensure good comparability of the results. It is worth pointing out that our research
is representative of a relatively large European country.
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The basic empirical information resulting from the conducted research is the generally
negative financial balance of spatial economics at the local level. It results from not using
the instruments provided for in the law, including, in particular, obtaining very low fees
based on the increase in the value of the real estate (planning rent mechanism). On the other
hand, the costs associated with land use changes are high (land purchase, construction of
roads, and other infrastructure costs). The balance of income and expenditure in Poland
remains negative. It is different from other countries, which generally acquire a financial
surplus due to land conversion [59].

In the context of the second aim, it should be concluded, that the research also revealed
a very much mosaic (diverse) pattern of communes’ regional structure in terms of balances
resulting from spatial management. This lack of regularity may prove that the planning
law is very “loose”. Some communes in their “width” and “freedom” can rationally
and profitably conduct spatial and land management, while others are characterized
by a negative balance. As shown on the maps, these are often neighboring communes.
Meanwhile, the situation is slightly better in the west of the country and worse in the
eastern part. It can be hypothesized that this may result from the greater dispersion
of settlement in the country’s eastern and central parts [70]. On the other hand, the
neighboring with each other of the communes with diametrically different financial results
cannot be easily explained. However, it seems that the explanation may be cautiously
related to the nature of the local economy and local development, based on the strong
influence of local communities and elites.

It is worth noting that the research identified groups of communes with the highest
incomes obtained based on the indicated types of incomes (these are communes belonging
to the functional areas of voivodeship capital cities and sub-regional cities) and communes
where the incomes balance the expenses related to local spatial development plans (mainly
communes from the external zones of functional areas of sub-regional cities). This research
direction will be continued. As indicated above, most income is related to the increase in
property value caused by the local zoning plans.

As far as the second objective of the article is concerned, it is important to note the
very wide range of expected financial results. Quite often they exceed the annual budgets
of municipalities, and there are situations where this ratio exceeds 300%. Thus, it can be a
source of big profits, but also a danger because of the problems related to the lack of funds
for investments. In this case, the example of large agglomerations shows how diametrically
different it is:

- Warsaw, Łódź, Poznań, Cracow agglomeration: the balance is generally negative,
often in relation to the budgets of municipalities over 30% and per capita minus 300
PLN and more;

- Szczecin and Wrocław agglomeration: a positive balance, often in relation to the
budgets of communes over 30% and per capita plus 300 PLN and more.

This confirms those research results which indicate financial instability of self-gover-
nments as a serious barrier of development, especially in post-communist countries [71–74].

Despite the diagnosed serious problems in this respect in the Polish spatial manage-
ment system (which is also presented below in the context of governance failure), the
research results lead to the conclusion that these problems can be reduced. Therefore, it is
possible to analyze further regularities against this background, particularly the premises
for differentiating communes in this respect.

Despite the rich conceptual, theoretical, and implementation achievements in public
control and management support in real estate markets (in the broadly understood spatial
management system), there is still a wide field for new solutions that help optimize invest-
ment and location processes changes in land allocation. Identifying further regularities in
this regard seems to be essential for the whole concept of value capturing.

Based on the research, it is also possible to clarify the issue of public governance failure
in the spatial economy system. Other areas of it have been identified, which may also be
noticeable in other countries. High expenses, which are a consequence of adopting local
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plans in large part of communes, are a serious factor deterring communes from an active
spatial policy. These expenses are usually a consequence of the actions of real estate market
participants. It can be indicated that the government failure is noticeable in various cases,
including the planning and investment procedure in the land banking system [58]. Apart
from the accusations of mismanagement, there were spatial conflicts concerning the very role
of land banks (e.g., in the Netherlands farmers objected to giving land banks new functions).
Therefore, the doubts concerned the form of use and exploitation of public resources (which
inherently fits with the dilemmas concerning the concept of value capturing itself). In Poland,
serious allegations of mismanagement and fraud appeared, especially in the re-privatization
of land in the City of Warsaw [75]. On the other hand, when discussing Poland’s local plans’
economic consequences, such allegations (on such a scale) were not often expressed.

The creation of binding planning documents may be fraught with the “credible com-
mitment dilemma” [76]. The local community members may not perceive the plans as a
solution that is beneficial to them and may not support their implementation. Likewise,
local politicians may not be convinced of the political and economic benefits of creating
and applying planning documents. Therefore, they will not be interested in creating and
implementing them. It is largely related to the understanding of property rights (which
varies between countries).

In Poland, this understanding is closer to that of the United States, which more broadly
emphasizes the need for compensation for planning restrictions in development [77] and the
approach from the Netherlands, emphasizing the rights of the landowner to its increased
value because of the provisions of spatial plan [78]. Ultimately, however, it leads to budget
problems of public authorities [54], of which the presented situation in Poland is the best
example. Non-financial compensation is implemented to a negligible extent and is limited
only to selected procedures related to urban regeneration. It is a bad sign for the devel-
opment of governance in this respect [79]. The solutions from the concept of governance
(management through networks, negotiations) not applied in this case allow, together with
non-financial compensation (assuming problems related to their application, known for
example, from the United States), to limit expenses in this respect. The above confirms that
it is necessary to develop an optimal planning style in many European countries [61].

Problems with balancing income and expenditure (and problems with the vast pre-
dominance of expenditure) also result from an incorrectly constructed planning rent (fees
on the increase in the value of the real estate, i.e., a solution that would implement the Value
Capturing concept in Polish conditions). Its optionality, low amount, and the possibility of
differentiating its rate are an expression of not only incorrect legislation. As indicated in
the literature [48], outside the legal framework, the planning practice determines the imple-
mentation of goals which are specific from the spatial management system’s perspective. It
may come down to informal solutions.

In the case at hand, social pressure led to disseminating informal solutions unfavorable
from the spatial management system’s perspective: the depreciation of this fee’s rates by
the communal authorities themselves. It is an interesting example of the public authorities
limiting the effects which are positive for them. It should also be added that the possibility
of extreme differentiation of rates by public authorities may give rise to allegations of
corruption. Such allegations and doubts are noticed (as indicated above) in Western
countries. This problem concerns various spheres. Decisions concerning both the spatial
development system and the real estate market (i.e., with an impact on real estate value) are
discretionary. Discretion in this area as such cannot be eliminated: it would, for example,
block the development of planning flexibility.

It is worth paying attention to one more manifestation of public governance failure in
the spatial management system identified in the research. It is a severe differentiation of
projected and realized expenditure and revenues. From the spatial management system
perspective, this significantly hampers rational, planned activities (and this is the standard
when implementing the value capturing idea in a significant part of countries). On the
one hand, the discrepancies result partly from defective legal bases and, on the other
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hand, also from the practice of public authorities. From the perspective of communal
authorities, sometimes the amounts of income and expenditure in forecasts are justified
more by political and pragmatic reasons.

The described phenomenon exacerbates the uncertainty indicated in the literature
which is related to European spatial management systems in implementing investments
related to the Value Capturing instruments [43]. If we add to this the poor flexibility in terms
of changes in planning arrangements (and a much greater risk of opportunistic actions),
the more understandable are the problems of the Polish spatial management system and
the failure of even sector-based urban agreements. It should be emphasized that the overall
formal and procedural uncertainty in the Polish spatial development system deepens the
speculative actions of investors and a kind of confusion among local authorities.

As indicated in the literature review, local plans in different countries have different
formulas and functions. Individual instruments for the economic consequences of spatial
planning are also adapted to these plans in different ways. The presented results lead to
the reflection that the definition of extensive compensation consequences in the system,
combined with the lack of developed individual instruments for the economic consequences
of planning, contributes to a gross reduction of control by public authorities of the spatial
development (identified in the literature as a key function of plans). Such control—with
different legal solutions—is possible to a greater extent, even when local plans are not
legal acts (as in the UK). The example of the French system (considering the compensatory
consequences of spatial planning to a negligible extent) also leads to the conclusion that the
liberal understanding of property owner’s rights developed in post-socialist countries (also in
Poland) can be repaired even when applying the regulations of the European Convention on
Human Rights. This Convention, despite numerous discussions on it, does not only require
such an understanding of property rights as in the Polish spatial planning system [31].

6. Summary

In the study, we presented empirical evidence to support the thesis that spatial plan-
ning and spatial development relating to Poland’s real estate market have serious draw-
backs, leading to mismanagement and losses. The lack of certainty in the real estate
function will be maintained, and the non-transparency of decisions made by local au-
thorities affects the overall market. We compared it to the situation in other countries,
concluding that Poland, compared to other countries, is characterized by a deeper degree
of public governance failure. The lack of certainty and consistency in legislative solutions,
and questionable planning practice, together lead to the domination of expenditures over
incomes constituting the economic consequences of adopting plans and to the creation of a
large mosaic of communes’ regional structure in terms of balances resulting from spatial
management. There is no wider use of tools related to the concept of governance in this
respect, especially in-depth negotiations before planning decisions. There is also a lack
of an objectively indicated scope of changes in the local plan that the public authority
may conduct on the occasion of such potential negotiations (and such scopes are, e.g.,
distinguished in the systems of other countries).

Therefore, the lack of a wider implementation of local plans with poor planning
practice perpetuates the negative phenomena (spatial chaos). The compensation claims
provided for in the Polish system make it difficult to repair it more broadly. Interestingly,
in the context of the concept of Value Capturing, even communal authorities deepen
these trends, often not taking advantage of the (limited) possibilities of determining and
collecting planning rent. There is also definitely a lack of other value capturing solutions,
such as the transfer of the right to build (although it must be noted that even sectoral
substitutes for value capturing solutions have not been adopted, an example of which is
the urban agreement in the urban regeneration process—provided for in the regulations
but not applied). Value capture instruments, which can be used by municipalities when the
value of real estate increases due to the constructions of infrastructure from public funds,
are also not often used in practice.
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The conducted analyses indicate several important regularities related to financial
effects on the binding local spatial development plans in Poland. Inflows and expenses
related to the effects of adopting local plans constitute a high percentage of total revenues
and expenses of communes’ budgets. A relatively permanent phenomenon is the generally
negative result of the effects of adopting local plans (a positive balance occurred only in
two out of sixteen voivodeships).

The very heterogeneous financial policy of communes is noteworthy, both in terms
of spending funds and obtaining income to implement local plans. It also results from
a large diversification of communes’ activity in the field of spatial planning—relating to
the number, area of coverage, and functions of the adopted plans (dominant use of areas,
exclusions from buildings, etc.). The functioning system’s serious problem is the occasional
occurrence of typical income mechanisms provided for in the Act on Spatial Planning and
Development (2003), especially related to the planning fee (rent).

As a result of adopting local plans, there is a strong stratification of local governments’
income and cost situation. The observed strong concentration of high revenues and
expenses in a small part of communes, both forecasted and realized, implies considerable
heterogeneity and generally diverse policies of communes in the field of spatial planning.
The observed lack of significant regularities—statistical, functional, and spatial—makes
us critically evaluate the local spatial policies, which often brings benefits to some local
governments in similar socioeconomic realities and geographical locations, and to others it
brings (in most cases) losses.

As the projected burden on local government budgets related to the implementation
of local plans (due to expenditure on infrastructure, public roads, land purchases, compen-
sation for owners) often does not balance the revenues (from taxes and local fees and real
estate trade), communes often suspend works on spatial development plans. It leads to the
development of uncontrolled urbanization based on administrative decisions on building
conditions, resulting in spatial chaos and has a limiting effect on local development, with
serious financial consequences. They are related particularly to the purchase of land, in-
frastructure construction, and its maintenance in the future. These “extra” costs, increased
due to dispersed, chaotic development, are estimated at EUR 20 billion per year [16].

To sum up, rational spatial management is one of the most underrated endogenous
growth impulses of economy in Poland. The high amounts of financial turnover related
to implementing spatial plans, when related to many communes’ budgets, indicate that
spatial planning could be a driving force for local economies. Meanwhile, in many cases,
due to negative balances, it threatens to destabilize public finances.

In conclusion, it can be said that for local politics and local law, compared to other
countries, the Polish model has not proved successful, as it gives too much freedom in
determining income and costs as well as the methods of obtaining and spending them,
and thus generating not profits, but mostly losses. In this respect, the presented research
provides an illustrative and symptomatic lesson for other countries on how not to proceed
in spatial planning on real estate markets.

Author Contributions: Conceptualization, P.Ś. and M.N.; methodology, P.Ś.; software, M.B.; valida-
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64. Kowalewski, A.; Markowski, T.; Śleszyński, P. Studia nad Chaosem Przestrzennym, Tom III: Synteza; Uwarunkowania, skutki i
propozycje naprawy chaosu, Studia KPZK PAN: Warszawa, Poland, 2018; Volume 182. Available online: http://journals.pan.pl/
skpzk/125269 (accessed on 10 December 2020).

65. Gorzym–Wilkowski, W. Spatial Planning as a Tool for Sustainable Development. Polish Realities. Barom. Reg. 2017, 15, 75–85.
Available online: http://br.wszia.edu.pl/zeszyty/pdfs/br48_07gorzym.pdf (accessed on 10 December 2020).

66. Parysek, J.J. Asking about the future of spatial management in Poland (thirteen years on from the 2003 legal regulation). Ruch
Praw. Ekon. I Socjol. 2016, 78, 37–58. [CrossRef]
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Abstract: The incremental recognition of the importance of land as a finite resource has led to the
adoption and implementation of an increasing number of sustainable land use practices in European
cities and regions. This paper reflects on these experiences, building on the evidence collected in
the framework of the ESPON SUPER pan-European research project. In particular, the authors look
at the project’s database, which includes 235 examples of sustainable urbanization interventions
gathered from all around Europe. In doing so, they reflect on the outcomes of these interventions,
focusing on both their scope and objectives and the types of instruments that were adopted in their
implementation. The objective of this contribution is to critically analyze the rich set of practices
collected throughout the project and to provide guidance for decision and policy makers aiming at
promoting a more sustainable use of land. In this light, it suggests a number of recommendations
and warnings, bearing in mind that no “right instruments” or “right targets” exist that could prove
successful for all European cities and regions.

Keywords: sustainable land use; urbanization; spatial governance and planning; Europe; ESPON

1. Introduction

Over the years, and especially since the Second World War, land transformation
has become more and more intense, leading to the overexploitation of land and to the
progressive recognition of its finite nature. More recently, the COVID-19 crisis has further
warned us about the importance that a present and future sustainable built, as well as
natural, environment, could have in facing unexpected emergencies more resiliently [1].
There is, therefore, an increasing need to find and adopt integrated solutions to make
present and future development more sustainable [2]. Thus, it is essential for policy and
decision makers to take careful decisions on urbanization and land use management,
approaching the latter not only as a political and technocratic decision but as one that
affects our society’s well-being and quality of life [3].

This perspective is well acknowledged at the European level, with the European
Union (EU) which, through time, has introduced a growing number of policies and actions
aiming at promoting a more sustainable approach to development and urbanization [4].
In particular, the EU is trying to halt excessive land transformation with its objective to
achieve zero net land take by 2050 [5] and, more recently, the European Green Deal has
stressed the need to make Europe climate neutral by 2050 [6]. As a result, in the last few
years, policy and decision makers at all territorial levels have started to dedicate increasing
efforts to pursue urbanization and land use models that are more sustainable, thus leading
to the consolidation of an increasingly heterogeneous set of interventions and practices
aiming at this direction [7]. At the same time, it should be noted that this has happened
from both the top-down and the bottom-up levels, in the context of both urbanized and
depopulated remote rural areas [8,9].

Research and studies on sustainable urbanization and land-use have also increased
through time, often stemming from different definitions and interpretations of “sustain-
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ability”. When focusing on the use of land, the most recent definitions of sustainable
urbanization perceive the latter as the “design of future urban development as well as
the re-development of existing ones in an environmentally friendly and resource-efficient
manner” [10] (p. 1). In particular, sustainable land use seems to depend both on the
socio-economic processes that trigger spatial development and on the effectiveness of
the instruments that regulate these processes [3]. Adopting a similar perspective, the re-
cently concluded ESPON SUPER project (Sustainable Urbanization and land-use Practices
in European Regions, 2018–2020; https://www.espon.eu/super (accessed on 15 March
2021)) reviewed the multiple approaches put in place in different European cities and
regions towards the achievement of a more sustainable urbanization, bearing in mind that
there are no “right instruments” or “right targets” that could possibly fit all territorial
contexts, also due to the high heterogeneity that characterizes the European continent in
terms of socioeconomic development, administrative culture and spatial governance and
planning [11,12].

The present contribution builds on the results of the SUPER project to develop guid-
ance for decision and policy-makers aiming at promoting a more sustainable urbanization
of their territories. It does this through a critical analysis of the rich set of practices col-
lected throughout the project and, in particular, exploring the variable degree of success
that characterizes interventions aiming at different goals, as well as adopting different
types of instruments. After this introduction, the second section introduces the theoretical
framework of the SUPER project, before section three describes the methodology that it
adopted to collect and analyze sustainable urbanization and land use practices throughout
Europe. Section four constitutes the core of the paper; it provides a quantitative overview
of the collected interventions, in particular in relation to their localization and degree of
success, to then discuss more in depth their results in relation to their scope and objectives
(i.e., densification, regeneration, containment, governance and sectoral policies), as well
as to the types of instruments that they have employed (i.e., visions and strategies, rules
and legal devices, land use regulations, programs and projects). Finally, a concluding
section rounds off the contribution, summarizing its main messages and the implications
for decision and policy makers and introducing a number of avenues for future research.

2. Theoretical Framework

Despite its rather long history, sustainability as a concept is still characterized by
multiple interpretations and rather blurred boundaries. [13]. The term was coined by
the International Union for Conservation of Nature and Natural Resources (IUCN) in the
early 1980s, and then adopted by the Brundtland Report a few years later, to indicate
“development that meets the needs of the present without compromising the ability of
future generations to meet their own needs” [14] (p. 54). As a result, during the last
three decades, sustainable development has been at the center of the international research
agenda [15]. Indeed, it has increasingly taken a central position in recent EU regional and
urban politics, as evidenced for example by the decision to undertake the ESPON SUPER
project. Nevertheless, although there is a “vast array of available best practices, little is
known about the ways in which best practice is constructed, used, and contested, or of its
implications for urban sustainability” [16] (p. 1029). Drawing on the consolidated literature
on the topic, the ESPON SUPER project understands sustainability as characterized by
three main aspects: temporal, thematic and institutional balance (see Figure 1). In particular,
the temporal balance refers to the capacity to maintain long-term sustainable development
for future generations and to enable the satisfaction of their needs [17]. Although often
underestimated, certain factors, such as a governance quality and the durability of poli-
cies (e.g., the stability of funding), seem to effectively enhance sustainable urbanization
processes [18] (p. 2). Moreover, among the characteristics that support the effectiveness of
urban regeneration processes are those policies that envisage long-term sustainable targets,
and which are supported by a strong political will (e.g., the UK brownfield targets, see
Section 4.1.2). On the other hand, the thematic balance refers to three dimensions generally
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referred to as the “three Es” (i.e., economy, ecology, equity) [19] or the “three Ps” (i.e.,
people, planet, profit) of sustainability [20]. According to the literature, any intervention
faces the challenge of reconciling and enabling the coexistence of these dimensions [21].
Consequently, each of these dimensions has to be fulfilled without sacrificing the others, in
order to achieve a development trajectory that is truly sustainable [22]. Finally, sustainabil-
ity also depends on the institutional balance. For various reasons, institutional sustainability
is a challenging issue for those working towards the development and implementation of
sustainable urbanization policies. In fact, decisions and actions should be implemented
through transparent and effective mechanisms, in line and coherent with the overall institu-
tional framework in which they are adopted [23]. Thus, sustainable development can also
be seen as a “social and political construct and, as such, the study of the operationalization
of sustainable development through the implementation of specific policies provides the
critical focus for research” [24] (p. 1).

Figure 1. Understanding sustainability (source: [25] (p. 11)).

When it comes to understanding urbanization as a phenomenon that can occur more
or less sustainably, the SUPER project does not merely refer to the movement of population
to cities or the expansion of the built-up area, but to all physical developments that may
affect land (homes, roads, construction sites, playgrounds, airports, business parks, etc.)
and to the way they are continuously influenced by policies aiming at regulating and
steering development and land-use [26]. In this light, the SUPER project did not measure
urbanization in Europe only in quantitative terms but also had the ambition to conceptual-
ize it as the outcome of the countless collective and individual decisions made by humans
every day about where and how they want to live, work and play within the constraints of
what they can afford and what they can access. In particular, whereas urbanization patterns
can be quantitatively described on the basis of key drivers like demography, economic
development and society/technology (e.g., [27]), the crucial decision to convert a site from a
non-urban use to an urban use is governed by the payoffs and interests of the various actors
involved, which, over time, can be described as development practices. Various drivers
at the macro level, including institutional and policy drivers, create (dis)incentives at the
micro level to create a “local regulatory regime” or “rules of the development game” [28].
Key agents with decision-making authority, those with legal rights or economic or political
clout, then interact to produce a decision on land use.

To do this, the SUPER project has designed a conceptual framework that illustrates
the main cause and effect relationships that influence urbanization and land-use change
mechanisms (Figure 2). The left side represents the key drivers (e.g., demography, economic
development, society and technology) of urbanization and land-use patterns. In this respect,
the project aimed at highlighting the drivers of change (demand) that affect land use and
the institutional aspects that affect urbanization (supply). The right side of the diagram
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indicates the physical outcomes of land-use decisions (which then impact on the economy,
society and environment) in the different European regions, which can be measured
through the use of satellite imagery and monitored over time through quantitative datasets
and qualitative evidence. In order to link the drivers of urbanization and land-use and their
outcomes in European regions, the research gathered and analyzed multiple examples of
land use interventions throughout the European countries, in so doing aiming at opening
the black box of those local practices that actually contribute to shape land-use through time.

Figure 2. The Sustainable Urbanization and Land-Use Practices in European Regions (SUPER_
conceptual framework (source: [25] (p. 15).

In particular, the project acknowledges that the degree of success of any intervention
aiming at steering urbanization in a specific direction is context-dependent (as certain
forms of urbanization might be more sustainable than others in the different contexts)
and that certain spatial governance and planning systems seem to be better equipped
in relation to the promotion of sustainable urbanization than others [29]. In this light, it
adopted a practice-oriented approach to explore how sustainable urbanization and land
use is pursued in the different European countries and regions, thus developing a database
of interventions that were explored in relation to their objectives and scopes, the types of
instruments they employed, and their degree of success.

3. Methodology

3.1. Data Gathering

In order to collect sustainable urbanization and land-use practices from all around
Europe, four main methodological steps were identified:

(i) first, a preliminary list of interventions was identified on the basis of the knowledge
and experience of the SUPER consortium partners;

(ii) this list was complemented with examples retrieved from the national questionnaires
of another ESPON applied research project [30];

(iii) then an online survey was created ad hoc, to reach out to experts from a number of
pan-European organizations;

(iv) finally, the database was complemented and enriched through a thorough analysis
of the scientific literature (e.g., articles, international research reports, national laws
and regulations), in order to fill as much as possible the geographical and informa-
tion gaps.

Throughout the project, the database underwent a number of quality control steps,
performed by both the consortium partners and the Project Support Team, so it was
subject to incremental fine-tuning. The online survey provided the highest number of
results, generating over 160 responses. It was completed by national experts covering all
the EU countries, as well as the EU candidate countries (i.e., Albania, North Macedonia,
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Montenegro, Serbia and Turkey) and the remaining countries of the Western Balkans
(i.e., Bosnia and Herzegovina and Kosovo). The experts were selected on the basis of a
variety of different profiles: academic and scientific (e.g., universities, research centers)
and more administrative roles (e.g., national, subnational, local agencies). The survey was
then disseminated to the ESPON national contact points and members of the monitoring
committee, as well as to the members of various academic and professional associations,
such as the Association of the European Schools of Planning (AESOP), the European
Council of Spatial Planners (ECTP-CEU) and the International Society of City and Regional
Planners (ISOCARP). At a later stage, it was also circulated to experts through the use of
social media (ResearchGate, as well as the AESOP and ESPON newsletters).

The survey focused on the current state of urbanization processes in the various
countries. To facilitate the experts, it started with the following definition of sustainable
urbanization and land use: “Sustainable land use means using and managing land assets in
a way that does not compromise the livelihood of future generations. It implies a balanced
consideration of social, economic, and environmental goods and services provided by the
land uses in a certain region. It also implies a careful consideration of long-term attributes
of resilience and robustness of the underlying ecosystem.” [31] (p. 3). After that, it required
the respondents to answer a short set of questions concerning the level of sustainability
of urbanization and land-use in their country, the main impediments to the latter, and
some examples of interventions affecting the sustainability of urbanization and land use
in the practice (Table 1). Importantly, each expert was required to identify up to three
interventions responsible for influencing the overall sustainability of urbanization and land
use and, for each intervention, to point out the degree of success in terms of sustainable
land use.

Table 1. Questions composing the SUPER online survey (source: author’s own on the basis of [31] (p. 3)).

1. In which country do you work?

2. In which sector do you (mainly) work?

3. We’d like to know if you think urbanization and land use in your country has become more or less sustainable
(1 = much less sustainable, 5 = much more sustainable). Please explain why.

4.

We want to learn about interventions (from territorial governance and spatial planning) that affect urbanization and
land-use, for example policies, regulations, subsidies or strategies. These can be at the national or regional but also at
the local level. The effects could be intentional or unintentional and could lead to sustainable or unsustainable
outcomes. Could you provide some examples of these? Please include the name, the location, a short description and
your assessment of its success (max. 3 examples).

5.

What do you consider to be the most important impediment(s) to sustainable urbanization and land-use in your
country? Please, briefly motivate your answer. Respondents could choose between: (i) lack of political will and/or
declared policy aims in this direction; (ii) scarce effectiveness of the existing territorial governance and/or spatial
planning instruments; (iii) other issues (e.g., corruption, lack of resources, lack of knowledge and data etc.).

6. Do you have any additional suggestion for our research team? (e.g., good sources or case studies to look into, or some
additional insight from your region).

3.2. Data Analysis and Intervention Assessment

After the data were collected, the intervention database was compiled and the collected
interventions were further analyzed by reviewing available online documentation. The
knowledge and the different skills of the consortium partners, as well as a careful analysis
of the literature, helped to fill missing information and data. The interventions were then
classified according to various categories and a number of analytical fields (see Table 2).
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Table 2. Fields adopted in the analysis of the interventions (source: author’s own elaboration on the basis of [31] (p. 4)).

Categories Fields

Basic information

• Name of the intervention
• Year (or time frame)
• Country
• Location
• Scale (on the basis of NUTS classification)
• Type(s) of EU territory involved (Urban, Rural, Functional area, Coastal area, Mountain region,

Peripheral border, Cross-border, scarcely populated, Other)
• Urban typology (if urban: Monocentric, Polycentric, Dispersed, Linear, Coastal)

Characteristics

• Scope and objectives (Densification, Regeneration; Containment, Governance, Sectoral priorities
(transport, environment, rural development)

• Type of instrument (Visions and strategies, Rules and legal devices, Land use regulations,
Programs, Projects)

• Status (Statutory and mandatory, Statutory and non-mandatory, Non-statutory)
• Level of coercion (Non-binding, Self-binding, binding for public actors, Binding for all actors)
• Intervention inspired by the EU (Yes/No)

Effects

• Description (scope, goals and functioning)
• Description (in terms of how it works)
• Degree of success—according to the goal of the intervention
• Degree of success with respect to sustainable urbanization
• Temporal sustainability: does the intervention prevent economic, social or environmental costs

from being passed on to future generations?
• Thematic sustainability: does the intervention advance values in the economic, social or

environmental dimension without sacrificing those in other dimensions?
• Institutional sustainability: is the intervention financially and politically sustainable over time?
• Implementation quality—with respect to traditional evaluation criteria (is the intervention

efficient-extent to which resources are well-spent, effective-extent to which goals were achieved,
and relevant—for identified needs and problems?).

Particularly relevant in the context of this paper is the categorization in relation to the
scope and objectives of the interventions and the instruments that they adopted in order
to achieve these objectives. More in detail, according to their scope and objectives, the
collected interventions were subdivided as aiming either at promoting densification (e.g.,
up-zoning, infill development), fostering the regeneration of unused and/or problematic
sites (e.g., land redevelopment, urban renewal), the containment of urbanization processes
(e.g., green belts, urban growth boundaries), the introduction of specific governance models
and mechanisms (e.g., cross-sectoral integration, integrated plans) or the achievement of
specific sectoral policies (e.g., related to transport, environment or rural development). At the
same time, the collected interventions were also subdivided in relation to the different types
of instrument that were employed in each case in order to achieve the identified objectives,
as for instance through the joint development of visions and strategies (e.g., strategic plans,
guidance documents, etc.), rules and legal devices (e.g., national and regional laws), land use
regulations (e.g., zoning, local plans), programs (e.g., economic incentives and other types of
funds) and projects (e.g., single spatial transformation actions and initiatives).As shown
in Table 2, the success of the interventions gathered through the above steps was then
assessed in relation to both their explicit goals as well as to their ability to come to terms
with the different dimensions that characterize sustainable urbanization and land-use—i.e.,
temporal, thematic and institutional sustainability. This assessment has contributed to
develop an understanding of the factors that determine the success of an intervention or
the possible reasons behind its failure, in so doing providing interesting evidence upon
which to develop guidance for decision and policymakers aiming at promoting sustainable
urbanization and land-use.
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4. Results and Discussion

Through the described methodology, it was possible to collect and analyze as many
as 235 practical examples of how, in the various European countries, actors active at the
different territorial levels try to achieve a more sustainable urbanization and land-use
(Figure 3). First of all, it is important to highlight that the collected sample is representative
but certainly not exhaustive in describing the ongoing urbanization processes and the
interventions put in place to address and steer the latter throughout Europe. In particular,
whereas the database includes interventions from as many as 39 European countries, the
number of interventions collected for the various countries is rather uneven and, whereas
this may depend on the differential attention devoted in the various contexts to the issues
at stake, it is also influenced by the localization of the consortium partners and of the
respondents—with Germany, Italy and the Netherlands featuring a higher number of
interventions. For the countries that were less represented in the sample, specific members
of the ESPON Monitoring Committee and Contact Point were contacted multiple times in
order to indicate additional potential respondents, who were then contacted and engaged,
thus contributing to partially rebalancing the database. Overall, even though certain
countries are better represented than others, the collected interventions provide a rich and
rather comprehensive overview of the recent efforts put in place to promote sustainable
urbanization in Europe.

Figure 3. The localization of the SUPER intervention throughout Europe (source: [25] (p. 35)).

As mentioned, each intervention was qualitatively assessed in relation to its success
in promoting a more sustainable use of land. This assessment phase was based on the
responses of the country experts to the online survey and further verified through desk
research (e.g., analysis of scientific articles and reports retrieved through the web). By
crossing the level of success with the other variables, it was possible to reflect on which
goals and which types of instrument have been more successful, and to further explore the
reason behind the success [3] (p. 4). In particular, as shown in Table 3, for each category of
the chosen variable, the interventions show varying degrees of success in relation to their
ability to achieve a more sustainable urbanization.
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Table 3. Degree of success of the analyzed interventions in relation to their scope and goals and to the type of instrument
they adopted (source: authors’ own elaboration).

Type
Degree of Success

1 2 3 4 5

Scope and goals

Densification 9% 0% 41% 36% 14%
Regeneration 3% 7% 28% 28% 34%
Containment 7% 7% 32% 34% 20%
Governance 5% 2% 59% 25% 9%

Sectoral policies 12% 0% 28% 40% 20%

Type of
instrument

Visions and strategies 4% 2% 40% 38% 17%
Rules and legal devices 11% 5% 42% 29% 14%
Land use regulations 10% 3% 44% 31% 13%

Programs 4% 13% 13% 35% 35%
Projects 21% 6% 26% 21% 26%

The degree of success is related to the interventions’ ability to promote sustainable urbanization and land-use (1 = unsuccessful; 2 = scarcely
successful; 3 = mixed success, 4 = almost successful; 5 = successful).

As regards their scope and goals, the interventions that promote regeneration seem
to be the most successful: in fact, the majority of interventions (62%) are graded four and
five, and 28% are graded three. On the contrary, interventions that promote containment
seem often scarcely successful: 14% of the interventions are graded one and two. As far
as the types of instruments are concerned, programs seem to be the most effective: a high
number of interventions (70%) are graded four and five, and 13% are graded three. On the
contrary, projects often produce outcomes which are scarcely successful: in fact, 26% of the
interventions are graded one and two.

Starting from these first results, the next section carries out an in-depth exploration
of the causes that might influence the level of success of the interventions that adopt:
(i) different scopes and objectives, and (ii) different types of instruments. The results
provide interesting reflections and insights for all those stakeholders who are appointed to
take decisions and who are involved in the technical drafting of policies aiming at a more
sustainable urbanization.

4.1. Scope and Objectives of the Analysed Interventions

This subsection looks at a number of interventions that seem to promote sustainable
land use, as well as limiting land take effects. The interventions are presented in relation to
their scope and objective (densification, regeneration, containment, governance and sectoral
policies) and, for each of them, the effectiveness and the level of success is discussed. As
pointed out in the methodology section, the majority of the examples are based on the
experts’ responses to the online survey. In some cases, additional sources were investigated
in order to verify the information and gather further knowledge.

4.1.1. Densification

In general, densification strategies seem to encourage different typologies of urban
development (e.g., compact, polycentric). The results of the intervention database show
that densification types of interventions, which promote up-zoning and in-fill develop-
ment mechanisms, are usually successful in encouraging more sustainable urbanization
processes.

Certain characteristics, such as the adoption of long-term sustainable aims and
objectives, seem to support the effectiveness of these types of strategies. This can be
seen in the Croatian Spatial Plan of Primorje-Gorski Kotar County (available at: https:
//zavod.pgz.hr/en/plans_and_reports (accessed on 15 March 2021)), which aims to limit
future urban growth by promoting a more effective management of land use. To limit
urban growth, a number of criteria for determining the size of building areas of settle-
ments, regulating population density, were set. For example, the maximum surface area
of building areas in each municipality was derived from the projected population and
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the minimum density of the inhabitants of the urban area. However, the intervention
also seems to have had negative effects since, in an attempt to limit future urban growth,
non-residential facilities seem to have been driven further away. Thus, it is important
for the local administrations to adopt tangible and short-term objectives when trying to
promote a long-term sustainable development.

Other characteristics, such as an increased cooperation between the various stakehold-
ers, also seem to improve the effectiveness of these interventions. For example, the success
of the Royal Seaport eco-district in Stockholm (Sweden) is attributable to the constant
dialogue and negotiation between the various actors (e.g., public and private) during the
various phases of the project. The project shows how the City of Stockholm (which has
limited space for greenfield development) has managed to promote densification measures
in order to be able to accommodate population growth, as well as to find the most effective
environmental solutions [32].

The implementation of legal binding instruments often seems to improve the success-
fulness of these types of interventions. This is the case of the general development plan
of the City of Stara Zagora and its adjacent territories (Bulgaria). For the expert reporting
this intervention in the survey, it is one of the most effective tools to fulfil its limitation
functions. In fact, the objectives and targets of the plan, including the upper limits of the
development indicators, are compulsory and the failure to comply with them is illegal.

Data, knowledge and technical capacity are other characteristics that seem to promote
more effective sustainable development. For example, the Infrastructural Cost Calculator,
a strategy set up in the region of Lower Austria (Austria), supports municipalities in
pre-assessing the financial costs (e.g., municipal infrastructural costs and tax revenues) of
urban expansion and related population increase [33]. Thus, the strategy tries to assess
the municipal consequences on where and how new inhabitants are settled. However,
the effectiveness of the intervention seems to vary in relation to its implementation and a
certain level of discretionality seems to characterize its implementation.

4.1.2. Regeneration

Urban regeneration is another goal which frequently concerns interventions aiming to
promote sustainable urbanization and land use. A number of characteristics, such as those
that envisage the concept of reuse, support the effectiveness of this type of intervention.
This can be seen in many urban regeneration processes, such as: Gründachstadt Linz
(Austria), the transformation of green roofs [34]; Réinventer Paris (France), the renovation of
underutilized areas; Dublin Docklands (Ireland), the regeneration of brownfield areas [35];
the transformation and renewal of vacant areas in Berlin (Germany)unused since World
War II.

Among the characteristics that promote urban regeneration are also those that envisage
long-term sustainable targets. For example, since 1998 the United Kingdom has been
applying brownfield targets (with at least 60% of new housing to be built on brownfield
land by 2008), under the banner of an “urban renaissance” [36].

Improved multilevel cooperation between stakeholders also seems to strengthen the
effectiveness of these types of interventions [37]. In Italy, the community-led regeneration
process in Casoria produced very positive results in relation to the rehabilitation of aban-
doned areas and the enhancement of public participation. As stated by the expert reporting
this intervention, the vision for the regeneration of a former sulfur mine (the Solfatara) in
Manziana, through a collaborative and inclusive stakeholder participation in the context of
common land ownership and management, is another interesting Italian initiative. On the
contrary, the regeneration and rehabilitation of parts of the Taht-el-Kale Quarter in the City
of Nicosia (Cyprus) was perceived as less successful. The initiative was part of a wider
sustainable integrated urban regeneration strategy and worked in synergy with various
social and cultural projects already implemented in the area. Nevertheless, the intervention
was considered as less effective, according to the expert, mainly due to the scarce level of
public participation.
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The adoption of legally binding instruments often improves the successfulness of
regeneration interventions. This is the case of the 2007 zero-growth plan of Cassinetta di
Lugagnano (Italy) [38], which prohibits urban expansion in order to keep agricultural land
as intact as possible. To do this it facilitates the repurposing of existing buildings and the
regeneration of industrial areas. Finally, the adoption of an integrated approach also seems
to help interventions to be more successful. This can be seen in the 22@Barcelona (Spain)
regeneration program [39], which was well-integrated with the restructuring process of the
metropolitan area and the urban policies framework.

It is important to highlight that speculation mechanisms can worsen the level of suc-
cess of these interventions. Indeed, in contrast to the above cases of successful regeneration
processes, some of Istanbul’s housing renewal projects (Turkey) were criticized by the
expert reporting this intervention for being driven by speculation, leading to high-rise
housing in peripheral areas, without social infrastructure and transport facilities.

4.1.3. Containment

In the last decades, many containment interventions have been implemented in
Europe with the objective of reducing land take. As a consequence, a number of sustainable
strategies and green belts have been designed (e.g., the Grüner Ring in Leipzig, Corona
Verde in Torino) to limit and control urban growth. Numerous interventions of this
kind have proven successful in promoting sustainable development. For example, the
Corona Verde strategy [40] envisages an ecological ‘crown’ around the metropolitan area
of Torino (Italy), and brings together different intersectoral policies in order to reduce
urban land consumption and to increase the quality of the rural–urban environment (e.g.,
through the mitigation and renaturation of infrastructural barriers, the conservation of the
rural heritage).

Certain characteristics, such as the support of a strong political will and the adoption of
long-term visions, seem to improve the implementation of these interventions. For example,
the German government set the 30 hectares’ target, with the ambitious goal of reducing
annual land consumption to 30 hectares per day nationwide by 2020 (Umweltbundesamt—
UBA, German Environment Agency: www.umweltbundesamt.de/en/ (accessed on 15
March 2021)). Cooperation that goes beyond municipal boundaries is another characteristic
that often improves the successfulness of containment interventions. This is the case of
Vision Rheintal (Austria) [41]. For the expert informant, its success is partly due to intra-
municipal cooperation, as well as engagement with a heterogeneous group of experts (thus,
promoting the transfer of expert knowledge) and the adoption of a holistic approach.

The adoption of legal binding instruments also seems to improve these interventions.
For example, the 2014 Tuscany Regional Law on soil consumption (Italy) requires munici-
palities to delimit the borders of their more densely urbanized areas and to promote the
urbanization of empty plots through simplified regulations and incentives. Non-residential
transformations outside urbanized areas, which involve the consumption of new land, are
only allowed if the co-planning conference provides a favorable opinion (Legge Regionale
Toscana 65/2014). Similarly, the 2009 Law for the City of Sofia (Bulgaria), which works
together with the city’s General Urban Development Plan (GUDP), is considered to have
produced positive outcomes, in particular by stating that “the designation of existing green
plots or parts thereof in the urbanized territories, created according to the development
plans cannot be changed” (art. 9). The GUDP, however, seems to have been less successful.
In fact, inconsistencies seem to exist between the plan’s overall goals and some of its
measures and implementation tools [42]. Thus, certain interventions, if not implemented
correctly, might lead to a discrepancy between the desired objectives and the actual out-
comes. This might also be exacerbated by a lack of political will, technical capability and
scarcity of economic resources.

Moreover, certain containment initiatives may turn out to be counterproductive for the
promotion of sustainable land use. This seems to be the case of the Cork Area Strategic Plan
(Ireland), which provides a long-term vision for the development of the Cork City-Region
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up to 2020. The expert reporting the intervention noted that, even though it aims to reduce
urbanization in the countryside, an overexploitation of natural resources still occurs, and
that the strategy is based on a pro-growth approach.

4.1.4. Governance

Governance interventions that try to improve the mechanisms through which govern-
mental stakeholders manage urban and rural areas seem to influence the ways sustainable
development is carried out at regional and local levels. However, these types of interven-
tions seem to have produced results that are more varied than those presented above.

Certain characteristics, such as when interventions promote a long-term sustainable
development perspective and adopt an integrated approach, are usually more effective. For
example, in Stockholm (Sweden), the urban transformations and modalities of integrated
planning are considered successful cases of integrated land use, housing and transport
planning. Nevertheless, multi-level collaboration in Stockholm’s urban transformations
favoring the integration of local actors has had to face challenges, such as the intervention
of the central government [43]. In Helsinki (Finland), the agreements on land use, hous-
ing, and transport (MAL) for the 2016–2019 period are also perceived as successful. In
fact, the intervention promotes a more effective land use management and cooperation
between municipalities.

As regards the adoption and implementation of urban plans, governance interventions
seem to have had diverse impacts in the different cities and regions. In general, multilevel
collaboration seems to improve the effectiveness of these types of interventions. In Poland,
the 2016 planning law and housing policy of the Warsaw metropolitan area is a positive
intervention, which has contributed to improving the spatial structure of both the city
and its surrounding area, in the light of long-term sustainable development (e.g., green
corridors, protecting green areas, reducing sprawl). Likewise, the Tri-City metropolitan
area planning (Poland) aims to promote a harmonious development of the coastal area of
Gdansk-Gdynia-Sopot, enhancing public transport. The intervention is generally perceived
as successful due to the integrated governance structure it set up; however, despite its good
potential, more time is still needed to fully assess its success. On the contrary, the attempt
to promote bottom-up, integrated metropolitan planning led to the approval of the Poznań
metropolitan area planning law (Poland) that, despite identifying areas that are important
for environmental protection (e.g., degraded areas that require urgent revitalization actions),
failed to achieve the expected results in terms of municipal coordination.

4.1.5. Sectoral Policies

Sectoral policies that refer to transport (e.g., mobility), environment (e.g., air, soil, wa-
ter) and rural development (e.g., agriculture) seem to have different impacts on sustainable
land use. Overall, as can be seen in the interventions presented in this subsection, it seems
that the adoption of a more integrated policy approach, as well as a long-term strategy or
vision, leads to a more sustainable development.

As regards transport policies, the Urban Mobility Plan of Barcelona (Spain), introduced
“the superblock model” [44,45], an intervention that is considered very successful since it
reduced air pollution levels. In the United Kingdom, the Mini-Holland in Waltham Forest
(www.walthamforest.gov.uk/content/creating-mini-holland-waltham-forest (accessed on
15 March 2021)) is another successful intervention that supports urban mobility, reducing
motorized transport and creating segregated cycle lanes on the model of Dutch-style
infrastructure. The results of the Slovenian Sustainable Urban Mobility Plans (SUMPs)
seem to be less successful, according to the expert informant, even though the country
adopted the “EU Sustainable mobility for a prosperous future” strategy in order to manage
urban mobility more effectively. In fact, only one third of the municipalities adopted the
SUMPs and their poor acceptance by local political leaders seems to be one of the main
challenges. Since SUMPs are not an obligatory instrument, providing financial support
seems to be the best way to encourage their implementation. Another intervention whose
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success is open to question is the City of Sofia’s underground metro (Bulgaria) that seems
unable to integrate its mobility goals with achieving a more integrated land use approach.
The Lyon–Torino high-speed railway and tunnel project (between France and Italy) is also
considered a less successful intervention due to the constant delays and conflicts it has
generated [46,47]. In fact, the project has been contested by environmental associations
over its potential impacts on the environment (e.g., consumption of land, exploitation of
natural resources).

As regards environmental and rural development policies, in Germany, the expert
informant considers the BOKS—Soil Protection Concept as a positive example of sectoral
intervention, which promotes a higher level of environmental quality and aims to reduce
soil consumption. Another interesting intervention is the Lower Austrian spatial planning
ordinance for wind energy utilization, which sets up a framework to manage wind-park
development up to 2030. It identifies areas where wind turbines are allowed and where
development is severely restricted. The expert informant deems it a positive intervention
because it promotes the safeguarding of the natural environment; however, the construction
of wind turbines in green areas (e.g., in forestry areas) seems to be a controversial topic in the
country. It is also worth mentioning the 2007–2013 Green cross-border area—investment in
nature project (between Bulgaria and Serbia) which has enhanced environmental awareness,
as well as an exchange of knowledge and good practices. On the contrary, in Austria, for
the expert informant, the Soil Enhancement Plan has the potential to support sustainable
urbanization and land use (e.g., it tries to retain high-quality soil), but is rarely applied.
The flood management system along the Tisza River in Hungary is also considered by the
expert informant as an unsuccessful intervention due to a lack of coordination between the
authorities and financial mechanisms.

4.2. Adopted Instruments

Experience has shown there is no ideal tool to be used for managing land use. On the
contrary, sustainable urbanization and land use could be achieved through the implemen-
tation of a variety of instruments. Examples are discussed below in relation to visions and
strategies, rules and legal devices, land use regulations, programs and projects.

4.2.1. Visions and Strategies

Visions and strategies are future-oriented and non-mandatory instruments that set out
the main directions for development. One of the characteristics of successful visions and
strategies is establishing ambitious, future-oriented objectives and, even more importantly,
identifying realistic ones; while conversely, underfunded, incoherent or unrealistic strate-
gies can erode credibility and commitment [25]. On the basis of the examples gathered,
strategies introducing an ambitious target that have influenced the use of land include the
Vision Rheintal of Vorarlberg (2004, update in 2017) in Austria and the Tri-City metropolitan
area planning (2007) in Poland. The objective of the former is to create an interconnected
polycentric region, promoting cooperation within it, supporting cross-border cooperation
and creating an interconnected living space, fostering and enhancing regional awareness
and regional identity, while the objective of the latter is to have a harmonious, complete
and dynamic development of the metropolis of Tri-City (Gdańsk, Sopot and Gdynia).
Both initiatives promote a more integrated approach to urban containment by facilitating
investment on e-mobility transportation, encouraging densification along public transport
routes and improving intercity connections within the region. Another successful case
is the Corona Verde in Italy where 81 municipalities banded together to promote a new
and alternative vision of the territory based on the quality of the environment and high
quality of life [40]. The success of the strategy is demonstrated by its capacity to mobilize
substantial funds for implementing short-term projects within a wider long-term strategy.
Another interesting strategy is the Kooperationsplattform Stadtregion (2014) of Salzburg in
Austria. For the expert informant the strategy recognizes the negative impact of diffuse
urbanization on quality of life and that is why it aims to limit fragmented settlement and

104



Land 2021, 10, 356

commercial development in the suburban belt of the main cities. To promote containment,
the strategy implemented a regional green belt approach using development compensation
measures to guarantee equal benefits for participants. At the national level, one clearly
successful strategy is the zero-growth goal for car traffic (2018) applied in Norway that
aims to introduce non-motorized models of transport [48].

However, visions and strategies are not always successful and face various challenges
in addressing sustainable land use. This has proved the case for a number of strategies
for European cities, which were challenged by sustainability trade-offs, implementation
difficulties and lack of institutional will and capability. For example, the new Finger Plan of
Copenhagen (2016–2019) to promote a more efficient transport network paved the way for
sacrificing valuable green areas in the countryside [49]. Similarly, the Cork Area Strategic
Plan in Ireland (2001–2020) aimed to reduce the loss of agricultural land, but in actual fact
rural land consumption increased. Again, while the Athens Master Plan of 2014 introduced
innovative concepts, it failed to combine its attention to environmental causes due to a lack
of public consultation processes [50,51], while the Sustainable Metropolitan Plan of Rome
Capital City 2003 has never been implemented due to limited political and institutional
will [52]. Similarly, at the central level, the Climate Adaptation Program in Portugal shows
that the success of this type of intervention can be undermined by a lack of political will at
the local level [53].

4.2.2. Rules and Legal Devices

Sustainable land use can be addressed by establishing specific legal devices, such as
binding laws and bylaws, to create a supportive institutional framework. Decision and
policy makers can activate a plethora of different legal devices that can be mandatory or
non mandatory—allowing authorities a certain level of flexibility. Sustainable land use
can be promoted by introducing ad hoc laws and norms (for land use or environmental
protection), as well as by promoting disincentive measures (fees, ad hoc taxes). Based on the
experiences gathered, legal devices are not always successful. Contradictions emerge, for
instance, in the case of the Poznan Metropolitan Area Planning Law (Poland) [54], which,
despite having the merit of introducing concepts like “compact city” and “energy-efficient
spatial structure”, does not offer enough legal clarity to enforce them.

Sustainable land use can also be achieved by introducing successful economic disin-
centives or compensation mechanisms. Thus, various initiatives to disincentive excessive
land use consumption have been widely experimented in Europe. Among others, it is
worth mentioning the cases of the Development and Maintenance Fee applied in the region
of Upper Austria (Austria), the double urbanization fee in Emilia Romagna (Italy) and the
soil compensation account introduced in Dresden (Germany) [55]. In the Austrian case
the initiative establishes that the infrastructure fee is the responsibility of the owner, in
order to limit urban expansion, while the Emilia Romagna region decided (by resolution
No. 186/2018), on the one hand, to double urbanization fees for projects that convert
agricultural land into built up area and, on the other hand, to decrease these by at least
35% (local administrations are allowed to reduce them to 100% if necessary) for projects
aiming at regenerating abandoned areas. Finally, the soil compensation account of Dresden
aims to confine built-up land for settlements and traffic to 40% of the total urban land, as
well as to force investors to carry out compensation measures by themselves or to pay a
compensation fee.

An example of a successful land use initiative taken in Europe is the referendum to
limit land take (2013) in Switzerland. The aim of the referendum was to curb urban sprawl
and promote internal development, forcing municipalities to limit urban expansion. In
fact, additional land can only be zoned if there is a real need for it [25]. This kind of direct
democracy instrument is typically used for enhancing citizens’ awareness on the issue and
obtaining political legitimation for sensitive issues like land consumption. Even though not
easily replicable—due to institutional mechanisms and cultural attitudes—the importance
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should be taken into consideration of responsibilizing citizens towards land use, which can
be done at a central, as well as at a local level, by increasing participatory mechanisms.

Another restrictive example of land use from Switzerland is the Weber Law (2012).
This initiative is interesting from two different perspectives. Firstly, it aims to fight land
consumption by limiting the construction of second homes to preserve Switzerland’s
natural landscape from overbuilding by pursuing containment objectives. Secondly, it
establishes measurable targets: no more than 20% of a municipality’s housing can be
second homes otherwise there will be building restrictions. This is particularly useful for
preserving touristic destinations from being overexploited and thus reducing the diffusion
of empty or temporarily occupied building structures.

4.2.3. Land Use Regulations

Land use regulations establish binding principles, usually through zoning, that define
how land can or cannot be transformed. Historically, this occurs through dedicated local
land-use planning tools, aiming at regulating physical development or, in some cases, to
forbid development and to leave the land as it is [56]. Based on the experiences gathered,
plans are shown to act in different directions according to their final objective. Some plans
may promote policies aiming at reducing land exploitation or increasing its optimal use
(e.g., Municipal Operative Plans of Reggio Emilia and Bassa Romagna). In both cases,
the decision was taken to reduce the buildable surface by 30% and 50%, respectively, to
guarantee a more sustainable use of land, while preventing landowners from paying higher
taxes on buildable land.

In relation to the overestimation of buildable areas, the municipal operative plan of
the City of Reggio Emilia (Italy) was employed to reduce the number of areas which had
been zoned for urban uses but remained unbuilt. Since landowners pay taxes based on
the value of the zoned land, stripping development rights also yields a financial benefit.
The cooperation between municipalities and landowners has succeeded in downzoning
over 135 ha of potential urban land to rural functions since 2015. A second phase has so far
removed an additional 70 ha from potential urbanization. In so doing, the municipality
takes back the possibility of (re)organizing its territory without having any restriction
or impediment to changing its planning trajectory. Similarly, the Province of Utrecht
(Netherlands) is experimenting with the de-zoning of urban areas back to agricultural use
via the imposed land-use plan, primarily regarding unbuilt office space [25].

Land use regulation can also contribute to reducing spatial competition, which has
been recognized as one of the main drivers of diffuse urbanization among municipalities.
In this respect, the Municipal Structural Plan of the Union of Municipalities (2009) of
Bassa Romagna in Italy offers a good example of what can be done to limit competition
among municipalities [57]. Based on a cooperative approach and the predisposition of
an appropriate institutional arrangement, nine municipalities decided to come together
in drafting planning tools to better address sustainable land use. The adopting of the
new plan and the further consolidation of the “Union” as a level of administration have
contributed to limit the potential negative impact of the divergent interests, through the
introduction of a system of compensation across municipalities.

Other land use plans, instead, may focus mainly on protecting and improving existing
agricultural land like the Territorial Action Plan of the Huerta de Valencia (2018) in Spain
and the Rural Park South (1990) in Milan (Italy), or limiting urban expansion as done by
the Physical Environment Special Plan Protection (1980) of the Andalucía Region in Spain.

However, land use regulations cannot guarantee per se the achievement of sustainable
land use objectives. In some cases, plans can increase land transformation to respond to
market mechanisms (see the Sofia General Urban Development Plan of 2007 in Bulgaria
and the Spatial Plan of Zone Chalupkova of 2009 in Bratislava, Slovakia) [42]. Land-use
regulations can also promote, indirectly, the explosion of informal development due to
their rigidity or lack of clear implementation mechanisms. The Urban Development Plans
(starting from 1999) of Prishtina in Kosovo, are an example that, despite their original
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intentions, led to urbanization processes outside formal rules [58]. Similarly, even if the
aim of the Outside Development Zones of 2006 in Malta is to safeguard the integrity of
rural areas, they have been accused of justifying speculative initiatives as construction
limits are easily exceeded.

4.2.4. Programs

Programs are policy packages aiming at a particular objective. They can be used to
create economic conditions (financial schemes, direct investments, allocation of developing
funds) for sustainable land use. Throughout Europe, these initiatives have been mainly
implemented to create the economic conditions for the renewal of industrial areas (e.g.,
22@Barcelona implemented in Spain since 2000), the protection of environmental quality
(e.g., the Re-creation of Lake Karla in Thessaly in Greece since 1999 and the Enjoy Waltham
Forest program of 2014 in the UK), as well as for promoting cross-cutting initiatives like the
BENE—Berlin Programme on Sustainable Development (Germany), implemented since
2015, or the National Strategy for Inner Area (SNAI—Italy) [59,60]. More in detail, the Re-
creation of Lake Karla in Thessaly [61,62] was seen as an opportunity to enhance the water
supply, restore the ecosystem and improve the quality of the soil that was in danger of
overexploitation. The Enjoy Waltham Forest program has also been positively seen because
it has delivered a series of micro-interventions (e.g., segregated cycle lanes, planting
trees) aiming at promoting a more environmentally oriented approach. More oriented
towards spatial and social regeneration, the Piano Periferie 1 and 2, introduced in Italy
since 2015, aim to recover abandoned and deprived areas by investing in environmental
and social, as well as economic sustainability, by allocating 4 billion EUR (two have been
already activated) for the improvement of the cities’ peripheries by prioritizing urban
requalification and the regeneration of abandoned areas. In this respect, several initiatives
have been financed and some of them are already implemented, while others are expected to
be concluded in the coming years. Finally, the success of the Berlin Program on Sustainable
Development (BENE), is evidenced by the amount of funds allocated (234 million EUR),
the number of projects put in place and the integration of existing development programs,
and a similar assessment concerns the Italian SNAI, aiming at integrating the use of EU
and domestic resources in rural areas.

4.2.5. Projects

Projects are individual ad hoc initiatives with a given timeframe, which can be used
for the implementation of permanent or provisional transformations of sites. They are
extremely heterogeneous in terms of nature, objectives, design and level of success. Various
examples show how projects can contribute to regenerate abandoned areas, like the Dublin
Docklands (Ireland) which started in 1997, the South Harbour in Copenhagen (Denmark)
started in 1995 and the Royal Seaport in Stockholm (Sweden) started in 2008. The same
has been done in other parts of Europe, like the Vila d’Este in Vila Nova de Gaia (Portugal)
works concluded in 2015, the Industrial Park Borská Pole in the City of Plzeň (Czech
Republic) in 1992 and the Miasteczko Wilanów initiative implemented in Warsaw (Poland)
since 2002. Although diverse in some aspects, all the projects deal with recovering, eco-
designing and promoting a healthy life-style. Efforts at reducing the human footprint have
been made in the case of the Eco-Viikki project in Helsinki (Finland) implemented between
1999 and 2010, which demonstrates how new living standards can be successfully combined
with a minimal impact on the environment. Similarly successful was the Caserne de Bonne
in Grenoble (2003–2009), the first eco-district in France. From the sustainable land-use
perspective, the crucial factor is that the shapes of the buildings were compact to reduce
land consumption and urban sprawl. More community-oriented, but also successful, are
the transformation of Vacant Urban Areas (1996) in Berlin (Germany) into attractive parks
and vibrant public spaces [63], and the case of Rotterdam (Netherlands), where houses in
deprived neighborhoods (since 2014) were simply bought up by the municipality and given
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away for free to anyone willing to invest a certain amount in renovation and promising to
live there for at least five years [64].

However, projects can also fail or create unexpected or unwanted effects. Regeneration
initiatives can produce gentrification like the Urban Development Project of Hyllie devel-
oped between 2007 and 2013 in Malmö (Sweden) that ended up with an image of housing
“wealthy white westerners” [65]. If not well-designed, regeneration projects may channel a
pro-market authoritarian approach, as the cases of Skopje 2014 (North Macedonia) and the
Belgrade Waterfront of 2015 in Serbia demonstrate. While both pursue the rehabilitation of
strategic urban areas, local community interests take a back seat vis-à-vis private investors.
Finally, some projects explicitly provide for overexploitation of natural resources like the
Nessebar and Sunny Beach seaside development in Bulgaria since 1958, the Ranca Resort
implemented since 1990 in Romania and the third Istanbul Bosphorus Bridge Canal Project
in Istanbul in Turkey (2013–2016) [66].

5. Concluding Remarks

On the basis of the analysis of the various interventions collected in the framework
of the ESPON SUPER project, it is possible to develop a tentative set of recommendations
and warnings for decision and policy makers aiming at promoting a more sustainable
urbanization of their territories. This concluding section rounds off the contribution by
presenting these recommendations and warnings, with particular reference to the variable
degree of success that actors may achieve when putting in place interventions aiming at
different goals and adopting different types of instruments.

In particular, when looking at the scope and the different objectives of the analyzed
interventions, the presented evidence shows that land use can be addressed in different
ways, none of which, however, are either fully sustainable or unsustainable (Table 4).
Densification can potentially contribute to achieving sustainable land use if opportunely
addressed. For instance, interventions aiming at it have the potential to promote further
social equity by reducing car dependency and journey distances [67]. According to the
project’s results, successful factors of densification are, among others, the adoption of a
long-term perspective (e.g., up zoning and measures for infill development), as well as
the introduction of legally binding instruments. As shown in the literature [68], densifi-
cation does not always imply sustainable land use. In some cases, it may contribute to
increasing traffic congestion if not opportunely designed [69]; in others, it has been shown
to increase housing prices, while it also contributes to reducing green public areas in favor
of buildings [70].

Similarly, some of the analyzed examples show that sustainable land use has been
successfully promoted by regenerating abandoned areas. Regeneration of brownfields
requires a paradigmatic shift that makes operative the concepts of reuse and of integrated
sustainable development, thereby facilitating a circular use of land [71]. Even regeneration,
however, cannot be taken for granted, as it may become more expensive than transforming
greenfield sites [72] and thus not economically attractive for market operators due to the
cost–benefit logic that development may give rise to. Another inhibitive factor of promoting
regeneration is the fact that it may be intended as a tabula rasa without considering local
specificity (and community needs) [73], thus paving the way for gentrification phenomena
that can lead to social exclusion [74]. Containment oriented interventions are among the
most common approaches in addressing sustainable land use. For instance, containment
can be promoted by restricting the development of city edges, introducing policies to better
contain urban expansion [75] and, in so doing, preserving agricultural land from being
converted [76]. The information gathered by SUPER seems to suggest that one of the key
factors in the success of containment initiatives is the presence of effective political will,
since the spatial effect of these initiatives usually takes time to be visible. They also require
the establishment of an effective and efficient normative apparatus (e.g., legally binding
instruments) that can limit speculative market mechanisms (i.e., increased land prices,
exclusion of certain social categories, concentration of development benefits, etc.). However,
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containment also brings side effects when it comes to sustainable development, such as
traffic congestion and an increase in housing prices. In particular, unclear containment
strategies may pave the way to increasing land and houses prices, thus forcing individuals
and businesses to relocate to areas where more space is available. This kind of spatial
competition may reduce the development pressure in one area but drastically increase it in
others, making it inconvenient (or undesirable) in terms of sustainable land use [77].

Table 4. Successful factors and pitfalls when it comes to promoting sustainable land use (authors’ own elaboration).

Scope and Objectives Successful Factors Pitfalls and Warnings

Densification

The adoption of a long-term perspective (e.g.,
up-zoning and measures for infill development).
The inclusion and cooperation with private
partners, as well as a balance between public and
private interests.
The adoption of legally binding instruments
often improves the success of such interventions.

Densification may contribute to increasing traffic
congestion if not opportunely designed.
In some cases, densification has been shown to
increase housing prices, which has a negative
impact on affordable housing.
Densification may contribute to reduction of
green public areas in favor of buildings.

Regeneration

The adoption of a long-term vision (e.g.,
enhancing the economic, environmental and
social quality of the area and of the local
community).
The application of the concept of reuse and of
integrated sustainable development.
Addressing environmental, economic and social
issues at the same time.

Regeneration may become more expensive than
transforming greenfield sites and thus not
economically attractive for market operators.
Regeneration may be intended as a tabula rasa
without taking care of local specificity (and
community needs).
Regeneration may—in some cases—pave the
way for gentrification and social exclusion.

Containment

Effective political will is needed since the spatial
effect of containment initiatives usually takes
time to be seen.
The establishment of an effective and efficient
normative apparatus (e.g., legally binding
instruments) guarantees a certain level of success.
The limitation of speculative market mechanisms
(i.e., increased land price, exclusion of certain
social categories, concentration of development
benefits, etc.)

Unclear containment strategy may increase costs
of land (and houses).
If not carefully drafted, containment may force
individuals and businesses to relocate to areas
where more space is available (spatial
competition).

Governance

Integrating public priorities with private
(corporate or individual) interests.
Establishing an adaptive multilevel collaboration
and governance models: each context is different,
as well as the contingencies where the political
choices are taken.
Implementation should be accompanied and
supported by cooperative governance
mechanisms able to include different scales
(optimally both top-down and bottom-up
approaches).

Uncoordinated governance models may act
against sustainable development.
Poorly defined responsibilities (or overlappings)
are at the basis of uncontrolled development.

Sectoral policies

The adoption of an integrated approach and
long-term sustainable perspective taking into
consideration a multiplicity of sectoral interests.
Stronger collaboration between the various
stakeholders seems to be fundamental for
achieving of a good level of sectoral integration
and coordination.
Support of soft initiatives that have direct and
immediate impacts: long-term projects usually
require more time to show their advantages.

The adoption of sectoral policies may lead to
excessive policy fragmentation.
Uncoordinated sectoral strategies may pave the
way for unsustainable development.
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The mechanism of implementation and models of governance are also important in
terms of addressing sustainable land use. The most successful ones seem those that in-
tegrate public priorities with private (corporate or individual) interests. Effective public
and private partnership seems to limit eventual negative externalities that development
initiatives may give rise to. According to the research’s results, another important factor
of successful governance is the establishment of adaptive multilevel collaboration, taking
into account that each context is different, as well as the contingencies where the political
choices are made. These multilevel governance relations should take care to achieve an op-
timum balance between top-down and bottom-up approaches. Conversely, uncoordinated
governance models and the overlapping of responsibilities seem to act against sustainable
development. Due to this complexity, land use can also be addressed by sectoral initiatives.
As shown, there are a series of examples, throughout Europe, that illustrate how sectoral
policies support sustainable land use. In this respect, the success of this kind of initiative
may depend on the adoption of an integrated approach and long-term sustainable perspec-
tive taking into consideration a multiplicity of sectoral interests. A strong collaboration
between the various stakeholders also seems to be fundamental for achieving a good level
of sectoral integration and coordination. Accordingly, sectoral authorities should be further
integrated in the planning process [78], since sectoral strategies have proven to impact on
land use although their impact is not always positive.

The type of instrument to be adopted in order to pursue further sustainable urban-
ization trajectories is also a highly relevant factor and, in this case too, no one-size-fits-all
solution seems available to policy makers (Table 5). For example, the use of visions and
strategies have proven to be successful when they support common territorial perspectives
for territories that share the same needs and challenges and activate cooperative decision-
making mechanisms. They benefit, moreover, from the establishment of a strong, stable and
future-oriented political will that in the long run makes the difference. On the other hand,
visions and strategies may fail when the required leadership and/or institutional capacity
to translate them into effective measures is missing or when the targets identified are too
ambitious and not realistically implementable. That is why decision and policy makers
should establish tailored targets in line with territorial needs and effective institutional
readiness to translate them into practice. According to the information gathered, rules
and legal devices have proven successful when they are clear in their final objective (e.g.,
limit land consumption, protect valuable natural areas, monitor the housing and rental
markets) and normatively solid. This is particularly important considering their technical
feasibility and the link with their social acceptability. On the contrary, these tools are often
less effective when they envisage a large window of flexibility as a consequence of the
possibility to interpret the norms discretionally. Failure may also depend on their capacity
to address sustainable development holistically. In this respect, decision and policy makers
should guarantee an acceptable equilibrium between the various sustainability dimensions
(e.g., social, economic, and environmental). If visions and legal devices set the “rules of
the game”, land use regulations are often used to translate them into practices. Through the
implementation of regulative plans, decision and policy makers have the opportunity to
convert political will and technical capacity into effective land use transformation. That is
why it is important to be aware of the factors that have been shown to successfully address
sustainable land use. According to the sample, successful examples show an optimum
balance between the need for development and the need to achieve sustainable land use.
This can be obtained by reorienting planning decisions in order to promote sustainable
land use, for instance by reconverting buildable areas into agriculture ones, or protecting
land instead of allowing its exploitation. Conversely, planning tools are subject to failure
if they directly legitimate speculative phenomena when it comes to facilitating private
investments and real estate (gentrification, exclusion of disadvantaged social groups, etc.),
while in certain cases they may indirectly facilitate illegal initiatives when plans are hard
to implement (lack of effective implementation mechanism).
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Table 5. Successful factors and pitfalls when it comes to promoting sustainable land use (authors’ own elaboration).

Type of Instruments Successful Factors Pitfalls and Warnings

Visions and strategies

Supporting common territorial perspectives for
territories that share the same needs and
challenges.
Decisions are based on cooperative
mechanisms; otherwise, visions and strategies
could remain on paper without any chance of
being effectively implemented.
A strong, stable and future-oriented political
will makes a difference.

There are no institutional capabilities to
translate into effective measures.
Targets identified are too ambitious, wide in
their content and not realistically
implementable.
There is a lack of political perseverance.

Rules and legal devices

Should be clear in their final objective (limit
land consumption, protect valuable natural
areas, monitor the rental and housing markets).
Should be normatively strict and adapted to
their different institutional contexts.
Should be technically feasible (coherent set of
norms and regulations that may guarantee the
applicability of interventions).
Should be socially acceptable (sustained by
social legitimacy).

Legal devices are not strict but envisage some
windows of flexibility (not mandatory).
Legal devices do not consider sustainability in
a holistic perspective privileging one of its
dimensions at the expense of the others.

Land use regulations

Optimum between the need for development
and the need to achieve sustainable land use.
Reorienting planning decisions in order to
promote sustainable land use by reconfiguring
(reconverting) buildable areas into agricultural
ones.
They are used as instruments of land
protection instead of land exploitation. These
can be implemented by promoting measures of
urbanization containment and protection of
agricultural/natural land.

May address the various sustainability
dimensions only to a partial extent. In
particular, in many cases the environmental
dimension appears more prominent than the
economic and the social ones.
May give legitimacy to speculative phenomena
when it comes to facilitating private and real
estate investments;
May indirectly facilitate illegal initiatives when
plans are hard to implement.

Programmes

Should be well-integrated with existing
instruments and spatial planning tools and
policies.
Should be operative-oriented by indifferently
promoting mega-projects or small-scale
initiatives.
Their design should integrate all the thematic
dimensions of sustainability.

There is a gap between ambition and effective
achievement possibilities (overestimation of
economic capabilities).
They are too development-oriented instead of
focusing on environmental protection.
They are not institutionally and economically
well-coordinated with the rest of the
programmes.

Projects

When they are part of a long-term territorial
vision without, however, losing sight of
short-term objectives.
When they incorporate simultaneously
economic priorities (being cost-efficient),
environmental needs (promoting
pro-environmental solutions) and social
aspects (supporting citizens’ involvement).

Regeneration (and densification) sites are
viewed as a tabula rasa for facilitating
real-estate and speculative initiatives.
Projects are used for achieving political
legitimacy or exercising political power.
Projects produce side effects like increasing
inequalities, gentrification, segregation, etc.
Projects explicitly promote the overexploitation
of natural resources since they follow
pro-growth market logics.

Moreover, the analyzed interventions have shown that even the most concrete strategy
or plan may fail if it is not properly supported by effective programming instruments. These
instruments have proven to be proactive in addressing land use, when well-integrated with
existing spatial planning tools and policies. The capacity to mobilize funds effectively is
one of the key factors of any initiative towards sustainable urbanization. Mobilizing funds
also means implementing real land transformation by developing projects. Even though
often underestimated, projects are the operative instruments that effectively transform
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space. That is why it is important for decision and policy makers to know which are the suc-
cessful factors that make projects work. In particular, projects are proactive in sustainable
urbanization when they are part of a long-term territorial vision without, however, losing
sight of short-term objectives. They help to make a strategy visible and concrete thereby
creating social legitimacy. Yet, they may only prove fully successful when simultaneously
incorporating economic priorities (being cost-efficient), environmental needs (promoting
pro-environmental solutions) and social aspects (supporting citizens’ involvement). At the
same time, projects are often subject to market and political manipulation. Among other
factors, policy and decision makers should be aware that in some cases the regeneration
(and densification) of sites might facilitate speculative real-estate initiatives.

In conclusion, it is important to recall once again that urbanization processes are
a combination of factors that cannot simply be replicated from one context to another,
but require a tailored approach [25]. In this view, land use policies cannot be intended
as pre-packaged, but should be contextualized according to territorial, institutional, and
cultural specificities [79]. Sustainable land use is a polymorphic concept, whose approach
can shift from a more ecological and environmental perspective by promoting reconversion
of land, establishing ambitious target and strategies, thus promoting a densification of
urban structures through the rehabilitation of industrial areas or applying a wide range of
incentives and disincentives. In this light, there are a number of messages that decision and
policy makers should take into account, namely: (i) to avoid “one size fits all” solutions and
thus each policy recommendation should be assessed according to territorial specificities;
(ii) to avoid stand-alone initiatives when addressing complex issues like sustainable land
use (multi-dimensional, multi-sectoral and multi-stakeholder approaches are preferable);
and (iii) to ensure that sustainable land use is a shared responsibility and the identified
solutions should be carefully evaluated and shared with all the relevant actors. As pointed
out in the Introduction, making careful and prudent decisions on land use is not only
a political and technocratic decision but, as the COVID-19 pandemic has dramatically
highlighted, also one with highly significant societal consequences [80].

In short, this paper emphasizes the current and future opportuneness of comparative
land use studies in a world which is coming to terms with the crucial need to face increas-
ingly challenging issues such as climate change and sustainability as pointed out in the UN
Sustainable Development Goals [81]. Nevertheless, it is important to reiterate that, even
though there is no “right instrument” or “right target” for all European regions, “right
attitudes” exist that can be adopted to promote a more sustainable urbanization, and we
hope that the present contribution may constitute a useful support in that direction.
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Abstract: With the world calling for environmental protection, China has to follow an innovation-
driven development path in order to achieve its own high-quality and sustainable development.
During this period, the problem of inefficient land use resulting from rapid progress in urbanisation
is difficult to ignore. This study uses data from 30 provinces in mainland China to analyse the
environmental protection effects of land use transition towards innovation-driven development,
using spatial econometric models and entropy method. The results show that the innovation-
oriented land use transition in four dimensions, human capital, material capital, urban function
and government, is conducive to reducing industrial pollution emissions in the region, but this
effect does not have a spillover effect. The results of this study provide some insights into the
“triple-win” (environmental protection, innovation and land-use optimisation) approach to economic
development in China.

Keywords: land use transition; innovation agglomeration; industrial pollution; environmental
protection; innovation-driven development

1. Introduction

Since the industrial revolution, it seems that human development has inevitably led
to environmental pollution. ”London Fog”, “greenhouse effect”, “nuclear leak” and other
words related to pollution are familiar. Many studies have found that the harm of environ-
mental pollution to human is unexpected and its impact is far-reaching. Dolk and Vrijheid
found that water and industrial pollution induce infant congenital anomalies [1]. Grön-
qvist et al. found that even at a low exposure, the early lead exposure still has a long-term
negative impact on children’s non cognitive ability [2]. Even plastic particles resulting
from human misuse of plastics have been all over the world’s land, sea and air ecological
cycle (including human body) [3–5]. Nowadays, more and more social organizations and
individuals are calling for environmental protection. The Rio Declaration provides the basis
for the world’s environmental protection. Industrial pollution, as the largest proportion of a
kind of pollution, has a wide range of impacts [6] and can be deadly [7], making it difficult
to be ignored. The focus of the academic community on industrial pollution has never been
relaxed. There are studies on the calculation of industrial pollution emissions [8], studies
on the reasonable formulation of pollution emission quota [9], and studies on industrial
pollution and its driving factors, such as GDP [10], city size [11], openness [12–14], indus-
trial agglomeration [15,16], financial subsidies [17], and environmental protection laws and
regulations [18], etc. In recent years, scholars have shifted their research to innovation and
environmental protection [19–21]; however, there is little studies on the role of land use
transition in environmental protection.
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China is in the era of innovation-driven development. As the second largest develop-
ing country in the world in terms of total economic output, China has responded positively
to the call of the world. Since the “Ninth Five-Year Plan” period (1996–2000), the Chinese
government has been consciously reducing energy consumption and emissions. In the “the
11th Five-Year Plan” (2006–2010), energy saving and emission reduction were made bind-
ing targets for the local government. For a developing country which is developing rapidly,
energy saving and emission reduction are incompatible with economic development in the
short term [22]. To address this issue, the Chinese government has made a decisive effort to
transform its economy from a factor-input-driven sloppy growth model to an innovation-
driven intensive growth model. Innovation is the first driving force leading development
and the prevention front-end of green development [23]. Innovation can improve the
efficiency of energy utilization, bring cleaner energy, and improve the return on capital, so
that enterprises can save energy and reduce emissions and obtain profits. Schumpeter first
defined innovation as an unprecedented combination of production factors and production
conditions. From the subject level, innovation can be divided into national innovation,
regional innovation, industrial innovation and enterprise innovation [24]. Compared with
other concepts of innovation, the scope of innovation agglomeration is broader, which
emphasizes the concentration of innovation level in a region. On the other hand, the contra-
diction between China’s growing economic development needs and inadequate land use
efficiency has further prompted factories to promote innovative development and achieve
energy saving and emission reduction. As one of the main elements of production and
operation, the constraints of land resources on the current urban economic growth in China
are increasing [25,26]. According to NUMBEO data, China’s housing price income ratio will
be 28.4 in 2020, ranking eighth in Asia and more than 2 times of the world average. Soaring
land price and exaggerated housing price income ratio declare innovation or bankruptcy
with cruel facts. The land finance problem originated from the sub-loan crisis is one of the
biggest obstacles to China’s economic development. In addition, land and property prices
remain high because of price rigidity and immediate consumer demand. Therefore, in
the context of an overall innovation-driven development pattern, China urgently needs to
improve its land use and get rid of land constraints, i.e., to achieve an innovation-oriented
transition of land use. Land use comprehensively reflects the degree of material circulation
and energy exchange among various elements in the urban system, the overall system and
the external environment and is the direct manifestation of land value realization in the
process of economic development [27]. Land use transition is a manifestation of land use
and is also a major research focus of land system science. Scholars have mostly focused on
land use in terms of measurement methods and their spatial and temporal distribution char-
acteristics [28–30]. Some scholars have optimised land use efficiency through innovation
in management practices [31,32]. However, few studies have focused on the relationship
between land use transition and environmental protection, and no studies have yet focused
on the role of innovation-oriented transition of land use on industrial pollution.

In addition, spatial factors play an important role that cannot be ignored in the study
of environmental economic issues [33,34]. Natural geographic factors such as water flow
and wind direction allow environmental problems in a region to spread outwards. Not
only that, but because knowledge is partly non-exclusive, there are inevitable spillovers in
the process of trade and learning exchange between knowledge subjects [35,36]. Therefore,
it is logical that there are spatial spillovers from innovation agglomerations. Previous
studies have also confirmed the existence of spatial spillovers in urban land use [37,38].
Therefore, the assumption of inter-regional environmental independence in this study is
inconsistent with reality and justifies the use of a spatial econometric model.

In summary, it is clear that China needs to improve insufficient land use, promote
innovation and reduce industrial pollution emissions. This article runs through these
seemingly separate issues, proposing a four-dimensional approach of human capital,
material capital, urban function and government to drive land use transition. It also
examines whether this land use transition that enhances innovation agglomeration can
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reduce industrial pollution. The aim of this study is to test whether a “triple-win” approach
to land use transition, innovation and industrial pollution reduction can be achieved in a
rational manner. Based on the above analysis, the paper makes 4 hypotheses. Hypotheses
H3 and H4 are preliminary hypotheses only. Section 3.2 will illustrate the 4 dimensions of
land use transition driven by innovation agglomeration and present further hypotheses.
Figure 1 shows the mechanistic route of this study.

 

Figure 1. Mechanistic route.

Hypothesis 1 (H1). Innovation agglomeration helps to reduce industrial pollution emissions on
the region.

Hypothesis 2 (H2). Innovation agglomeration helps to reduce industrial pollution emissions on
the surrounding regions.

Hypothesis 3 (H3). The land use transition in the direction of innovation agglomeration can
reduce industrial pollution emissions on the region.

Hypothesis 4 (H4). The land use transition in the direction of innovation agglomeration can
reduce industrial pollution emissions on the surrounding regions.

The rest of this article is as follows. Section 2 introduces the various research methods
mentioned in the study, including the spatial weight matrix, Moran test, spatial econometric
model and entropy weight method. Section 3 details the variables of the study and designs
the empirical model. Section 4 depicts the spatio-temporal evolution patterns of industrial
pollution and innovation agglomeration and the results of the model regressions and
performs a series of robustness tests on the conclusions of the paper. Section 5 discusses
the findings of the study. Section 6 concludes the paper with a series of recommendations
for accelerating innovation-oriented land use transition and thus reducing industrial
pollution emissions.

2. Methodology

2.1. Spatial Weight Matrix

The spatial weight matrix is an indispensable element in the spatial econometric model.
The spatial weight matrix can incorporate the unique spatial relationships of variables into
the econometric model. Common spatial weight matrices are first-order contiguity matrix,
geographical distance matrix and economic distance matrix.
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2.1.1. First-Order Contiguity Matrix

First order adjacency matrix is a type of adjacency matrix, which mainly reflects the
relationship between the local area and surrounding areas, that is, there is a common vertex
or boundary between the two regions (Figure 2). The matrix limits the effective range
of spillover effect and emphasizes that only the queen contiguity regions have obvious
spillover effect. For example, the effective range of knowledge spillover effect is within
300 km (generally beyond the scope of a province in China) [39]. The expression of the
first-order adjacency matrix is as follows:

WC
ij =

{
1, i and j are queen contiguity relations

0, others
(1)

 
Figure 2. Queen contiguity.

2.1.2. Geographical Distance Matrix

Tobler’s First Law of Geography pointed out “Everything is related to everything else,
but near things are more related to each other” [40]. The geographic distance matrix best
reflects this idea. Although this matrix does not limit the scope of spillover effects, it is
believed that spillover effects weakens with increasing geographic distance. The expression
of geographical distance matrix is as follows:

WD
ij =

{
1/d2, i �= j

0, i = j
(2)

2.1.3. Another Matrix

With the popularity of spatial econometric method, adjacency matrix and geographical
distance matrix have been unable to meet the needs of economic research, and more and
more new spatial weight matrices have appeared. For example, technological distance ma-
trix reflects the impact of technological consistency between regions on spillover effects [41],
institutional distance matrix reflects the impact of institutional disparity on spillover ef-
fects [42], and economic distance reflects the impact of economic disparity on spillover
effects [43], etc. Among them, the economic distance matrix is used most frequently.

2.2. Moran’s I Test

Spatial econometric models require that there must be significant spatial autocorrela-
tion of the explained variables. A commonly used test is the Moran’s I Test, specifically, the
global Moran’s I test and the local Moran’s I test.
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2.2.1. Global Moran’s I Test

The global spatial autocorrelation test tests the spatial autocorrelation degree of the
whole sample, which reflects the spatial dependence of attribute values. Global Moran’s
I test is the most commonly used method, which can visualize the spatial aggregation
characteristics of attribute values [44]. Formula (3) shows the calculation process of global
Moran’s I value.

IG
t =

n

∑
i=1

n

∑
j=1

Wij
(
Xi,t − Xt

)(
Xj,t − Xt

)/
S2

n

∑
i=1

n

∑
j=1

Wij (3)

where i and j are individual labels; n is the number of samples; t is the time; Xi, Xj and X
are the attribute value of i, j and average; Wij is the spatial weight matrix; S2 is the variance
of the attribute value. The value of Moran’s I ∈ [−1, 1]. When 0 < IG < 1, there is a
positive spatial agglomeration; when IG = 0, there is no spatial agglomeration, which
means the attribute value is randomly distributed; when −1 < IG < 0, there is a negative
spatial agglomeration.

2.2.2. Local Moran’s I Test

Global spatial autocorrelation test can only test whether there is spatial autocorrelation
in the whole sample, but it cannot judge the spatial autocorrelation characteristics of
attribute values. We need to use the local spatial autocorrelation test to further explore the
spatial autocorrelation characteristics of each attribute value (high-high agglomeration,
low-low agglomeration, high-low agglomeration and low-high agglomeration). Moran
scatter plot is one of the methods commonly used to test the characteristics of local regional
aggregation. Formula (4) shows its calculation process.

IL
i, t =

(
Xi,t − Xt

) n

∑
j=1

Wij
(
Xj,t − Xt

)/
S2 (4)

The meaning of each symbol is the same as above. In addition, when IL > 0, there
is H-H or L-L agglomeration characteristics in adjacent areas; when IL < 0, there is L-H
or H-L agglomeration characteristics in adjacent areas; when IL = 0, there is no local
agglomeration characteristics in adjacent areas.

2.3. Description of Spatial Econometric Model

Common spatial econometric models include spatial lag model (SLM), spatial error
model (SEM), and spatial Durbin model (SDM). SLM refers to the spatial lag of the ex-
plained variable, rather than the traditional time lag. The combination of the spatial lag
and the explained variable is used as an explanatory variable to reflect the influence of the
explained variable in other regions in the whole on the local. SEM can deal with spatial
spillover effects caused by missing important variables or unobservable random shocks,
that is, assuming that the disturbance term has spatial dependence. The characteristic of
SDM is to add a combination of explanatory variables and spatial lags as new explanatory
variables to reflect the influence of explanatory variables in other regions in the whole on
the local. Formulas (5)–(7) are the general forms of SLM, SEM and SDM, respectively:

Y = αWY + βX + ε (5)

Y = αWY + βX + δWX + ε (6)

Y = βX + μ

μ = Mμ+ ε
(7)

where W and M are spatial weight matrices; α, β and δ are coefficients of corresponding
variables, and ε is a random error term.
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2.4. Entropy Method

Too many variables will likely lead to multicollinearity problems, and in this study, we
will develop a multidimensional, innovation agglomeration-based indicator system that
can facilitate land use transition. The entropy method is an effective method for evaluating
comprehensive indicators. It can effectively reduce the dimensionality of indicators and
give higher weights to secondary indicators with greater entropy (degree of variation),
thus obtaining an efficient composite indicator. A brief calculation of the entropy method
is as follows:

Step 1. A standardised matrix of indicator evaluation systems (c′ab,t) is created. where
a is the cross-sectional individual a (1 ≤ a ≤ n); b is the indicator b (1 ≤ b ≤ k), and t is
the period t.

c′ab,t = cab,t − min
k

|cab,t|
/

max
k

|cab,t| − min
k

|cab,t| (8)

Step 2. Formula (9) is the calculation of the information entropy (Eb,t) for the indicator
b in period t, and Formula (10) is the calculation of the weight for the indicator b in period
t (weightb,t).

Eb,t = − ln(n)−1 n
∑

a=1

(
P′

ab,t
)

ln
(
P′

ab,t
)

s.t. P′
ab,t = c′ab,t/∑n

a=1 c′ab,t

(9)

weightb,t = 1 − Eb,t

/
b − ∑ Eb,t (10)

3. Design of Variables and Models

3.1. Explained Variable

Industrial pollution covers a wide range, but in this study, it refers specifically to “three
wastes” (industrial effluent, industrial waste gas and industrial waste residue) pollution.
Considering the availability of data, this study uses industrial effluent emissions, industrial
SO2 emissions and industrial soot emissions to measure the discharge of “three wastes”,
respectively. Due to the different scales of regions, the absolute value data is easy to make
the research conclusion “unfair”. Therefore, with reference to the design logic of location
quotient, this study reduces the dimension of these 3 types of data into a kind of relative
value data. The process is as follows:

Step 1. eit,p is the total emission of industrial pollution p (p = 3) of province i in period
t; Yit is the actual total industrial output value of province i in period t, and Eit,p is the
economic efficiency of industrial pollution emission.

Eit,p = eit,p
/

Yit (11)

Step 2. NEit,p is the economic efficiency of national industrial pollution emission in
China. The 30 cross-section samples are represented by “30”.

NEit,p =
30

∑
i=1

eit,p
/

Yit (12)

Step 3. Calculate the relative value of industrial pollution emission variables (Ind_polit).
The higher the Ind_polit is, the greater and the more serious the industrial pollution is;
otherwise, the smaller the industrial pollution is, the lighter the industrial pollution is.

Ind_polit = Eit,p
/

NEit,p (13)

3.2. Explanatory Variables

This study uses innovation agglomeration to represent the background of innovation-
driven, so the moderate variable is innovation agglomeration (Inno_agg). The core explana-
tory variables reflect land use transition in the direction of innovation agglomeration and
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contain human capital dimension, material capital dimension, urban function dimension
and government dimension. In addition, we have further set further Hypotheses H3 and
H4 in this section.

3.2.1. Innovation Agglomeration

According to the above, innovation agglomeration emphasizes the concentration of
innovation level in a region. Due to the type of available data and in order to reduce the
potential for multicollinearity, this study uses the number of granted patents, which is
processed to remove the effect of economic volume, to reflect more realistically the level of
innovation agglomeration in the region. The processing steps are as follows:

Inno_ aggit,p =
30

∑
i=1

eit,p
/

Git (14)

where, Inno_ aggit,p represents level of innovation agglomeration of province i in period t.
Git is GDP of province i in period t.

3.2.2. Human Capital Dimension

Knowledge is the original force of innovation-driven, and people are the carrier
and core of knowledge. On the one hand, the higher the human capital of a region,
the higher the innovation development of the region, the higher the rate of return on
capital, thereby promoting land use transition and achieving energy conservation and
emission reduction. On the other hand, higher levels of human capital will require a
higher quality of life. These will force the local government to improve their infrastructure
and beautify the environment to retain talents and elites. Accordingly, this study selects
the following three variables to reflect the level of human capital and makes further
hypotheses. (I) Population density. People are agglomerated and will gather in areas
with more employment opportunities, a more developed economy and a higher living
environment. Observing domestic and foreign cities, it can be found that the population
density of such high-quality cities is usually high (of course, it does not mean that cities with
higher population density must be high-quality). (II) Average educational level. Education
is a medium for passing on knowledge and the basis for generating new knowledge.
Innovative agglomeration will attract more highly educated people to settle here, which
will increase the average education level of local residents [45]. Average educational level
is proportion of (population of college and above * 16 + population of high school * 12 +
population of junior high school * 9+population of elementary school * 6) in population
over 6 years old. (III) Full-time equivalent of R & D personnel. It reflects the degree of hard
work of scientific researchers in the region. R & D is a time-consuming and labour-intensive
process, and a large number of valuable innovations are based on the work of scientific
researchers day and night. The average weights corresponding to urban population density,
average educational level and full-time equivalent of R & D personnel are 0.2907, 0.2280
and 0.48124, respectively (Appendix A Table A1 for the complete data).

Hypothesis 3a (H3a). The land use transition driven by human capital dimension can reduce
industrial pollution emissions on the region.

Hypothesis 4a (H4a). The land use transition driven by human capital dimension can reduce
industrial pollution emissions on surrounding regions.

3.2.3. Material Capital Dimension

Just as production and operation are inseparable from material capital investment,
innovation requires a lot of capital support (such as the development of COVID-19 vac-
cines). In terms of innovation agglomeration, it will gather a large amount of material
capital (mainly capital). On the one hand, money capital has a certain degree of speculation.
Therefore, high capital clusters often have a higher rate of return on capital, thereby acceler-
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ating land use transition. On the other hand, the agglomeration of material capital cannot
only speed up the progress of scientific research but also clear its funding barriers, thereby
improving various pollution emission, also alleviating the problem of “financing difficul-
ties” for companies using environmental protection equipment. Accordingly, this study
chooses the following three variables to reflect level of material capital and makes further
hypotheses. (I) Internal expenditure of R & D funds. It refers to the actual expenditure of
enterprises and institutions for internal R & D activities (including basic research, applied
research and experimental development). This is the most intuitive capital investment
directly used for scientific research. (II) Financial institutions density. Financial institutions
can promote the financing, which is the inevitable outcome of financial development to
a certain period. High financial institutions density is the inevitable product of innova-
tion development. It can not only improve the investment and financing efficiency of
enterprises but also form a competitive environment, thus reducing the investment and
financing costs [46]. The average weights corresponding to internal expenditure of R & D
funds and financial institutions density are 0.6072 and 0.3928, respectively (Appendix A
Table A2 for the complete data).

Hypothesis 3b (H3b). The land use transition driven by material capital dimension can reduce
industrial pollution emissions on the region.

Hypothesis 4b (H4b). The land use transition driven by material capital dimension can reduce
industrial pollution emissions on surrounding regions.

3.2.4. Urban Function Dimension

Urban function refers to the role and division of labour that a city plays in the eco-
nomic and social development of a certain area, and it can also be simply described as
the characteristics of a city. Urban development often has a significant negative impact
on ecosystems [47], especially in developing countries that need to develop industries to
improve their economic levels. After the reform and opening-up, the industrial-based de-
velopment mode has brought “miracle growth” to China, but it has also been accompanied
by many environmental problems. At that time, developing industry and increasing GDP
were the main theme of most cities. Nowadays, with China’s national power is becoming
stronger and stronger, people’s requirements for the quality of the living environment are
constantly increasing, and China’s economic development has new requirements, that is,
an innovation-driven development mode. In the process of innovation agglomeration, the
urban functions need to be improved, and land use transition gradually is taking shape.
On the one hand, the industrial structure of the city has changed, and the proportion of
the secondary industry has decreased, while the proportion of the tertiary industry has
increased year by year, which reduces the industrial pollution emissions. On the one hand,
the industrial structure of cities has undergone changes, the proportion of the secondary
industry has decreased, and the proportion of the tertiary industry has increased year by
year, reducing industrial pollution emissions. On the other hand, as the government’s focus
gradually shifts to the quality of life of residents, the city’s infrastructure will be improved
accordingly. In the context of innovation agglomeration, local governments will build more
humane and better infrastructure to meet the development needs of innovation, thereby
accelerating land use transition and reducing industrial pollution emissions. Accordingly,
this study chooses the following two variables to reflect level of urban function and makes
further hypotheses. (I) Industrial structure evolution. Kuznets defines the industrial struc-
ture evolution as a re-allocation process of economic resources among agriculture, industry
and service industries [48,49]. With the increase in economic development and the level
of innovation agglomeration, the trend of economic servitization has accelerated, and the
proportion of tertiary industry in GDP has also increased, thereby reducing the level of
industrial pollution emissions. Although the industrial structure evolution is a compre-
hensive process, this study mainly focuses on the change phenomenon of the primary,
secondary, and tertiary industries. Therefore, the ratio of tertiary industry’s GDP to total
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GDP is used to measure it. (II) Urban road area per capita. With the deepening of urbaniza-
tion and the adjustment of urban functions, infrastructure is developing in the direction of
convenience. Urban road area per capita directly reflects the city’s traffic convenience and
indirectly reflects the city’s tendency to improve the life quality of residents. The average
weights corresponding to industrial structure evolution and urban road area per capita are
0.6961 and 0.30392, respectively (Appendix A Table A3 for the complete data).

Hypothesis 3c (H3c). The land use transition driven by urban function dimension can reduce
industrial pollution emissions on the region.

Hypothesis 4c (H4c). The land use transition driven by urban function dimension can reduce
industrial pollution emissions on surrounding regions.

3.2.5. Government Dimension

The government dimension reflects what the government has done to strengthen
the role of innovation agglomeration in industrial pollution reduction. China’s special
national conditions and development history determine that the position and authority of
the Communist Party of China as the ruling party are recognized [50], and the behaviour
of local governments has a strong influence on social development [10]. On the one hand,
innovation agglomeration urges the government to further increase the investment in sci-
ence and technology expenditure in the general government budget, promote innovation
and development, so as to promote land use transition and reduce industrial pollution
emissions. On the other hand, under the requirement of sustainable development, the
local government has restricted the pollution emission of enterprises with large industrial
pollution emission, and gradually controlled the total industrial pollution emission from
the total amount. Accordingly, this study chooses the following two variables to reflect
the government dimension and makes further hypotheses. (I) Proportion of technology
expenditure. Similar to internal expenditure of R & D funds, this variable is the proportion
of science and technology expenditure in the general government budget, which reflects the
government’s support and attitude to science and technology research. (II) Green coverage.
Since it is difficult to directly measure the degree of government restrictions on industrial
pollution emissions from enterprises, this study uses green coverage to indirectly reflect
the government’s focus on the environment. The average weights corresponding to pro-
portion of technology expenditure and green coverage are 0.7636 and 0.2364, respectively
(Appendix A Table A4 for the complete data).

Hypothesis 3d (H3d). The land use transition driven by government dimension can reduce
industrial pollution emissions on the region.

Hypothesis 4d (H4d). The land use transition driven by government dimension can reduce
industrial pollution emissions on surrounding regions.

3.3. Control Variables

There are many factors that affect industrial pollution. The core explanatory variable
of this article is only to filter out variables that can promote land use transition from the
perspective of innovation agglomeration. Therefore, control variables should also be se-
lected from the following aspects to prevent endogenous problems caused by omission of
important explanatory variables. (I) Per capita GDP (Per_GDP). Buryn et al. found a close
relationship between economic development and pollution emissions [51]. On the one
hand, the higher the per capita GDP of a region, the higher the residents’ requirements for
the quality of life and living environment. On the other hand, companies that can support
a high level of per capita GDP often have a higher rate of return on investment, which
is difficult for traditional industrial companies to achieve. (II) Foreign direct investment
(FDI). In the early period of reform and opening-up, China had cheap labour, raw materials
and land, which was extremely attractive to foreign manufacturers. They can use cheap
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production factors and perform corporate social responsibilities with low standards. How-
ever, with the increase in the cost of setting up manufactures in China and the Chinese
awareness of environmental protection, the role of FDI in increasing industrial pollution
emissions may weaken or even reverse [52]. This is not the focus of this article. However,
it is undeniable that FDI in this study is a good control variable reflecting foreign influence.
(III) Energy structure. Wang et al. found that there is a highly positive correlation between
the proportion of coal energy and industrial pollution [53]. When the proportion of tradi-
tional coal energy drops, it indicates that the proportion of other relatively clean energy
(wind power, hydroelectric power, etc.) in China has risen, thereby affecting industrial
pollution emissions. Accordingly, this study uses the ratio of total electricity generation
to total energy consumption to measure the energy structure. In addition, the converted
standard coal coefficient (1.229 tonnes of standard coal/10,000 kWh) is used to convert the
units of electricity generation into million tonnes of standard coal. Table 1 summarizes the
indicator system.

Table 1. Variable description.

Type Variable Unit Obs Mean Std. Label

Explained variable Industrial pollution - 390 4.4162 0.7752 Ind_pol

Moderate variable Innovation agglomeration item 390 9.0124 1.5499 Inno_agg

Explanatory variables
(Human capital dimension)

Urban population density person/km2 390 7.8374 0.4484
HumanAverage educational level year/person 390 2.1703 0.1067

Full-time equivalent of R &
D personnel

10,000
man-year 390 10.9526 1.1148

Explanatory variables
(Material capital dimension)

Internal expenditure of R &
D funds 10,000 yuan 390 14.1989 1.4054

Material
Financial institutions density Unit/km2 390 −5.6902 0.4764

Explanatory variables
(Urban function dimension)

Industrial Structure
Evolution % 390 3.7468 0.1932

Urban
Urban road area per capita m2/person 390 2.5838 0.3305

Explanatory variables
(Government dimension)

Proportion of technology
expenditure % 390 −1.0851 0.4764

Government
Green coverage % 390 3.6197 0.1338

Control variables
Per capita GDP yuan/person 390 10.4694 0.5826 Per_GDP

Foreign direct investment 10,000 dollar 390 12.5964 1.6338 FDI
Energy structure % 390 2.6562 0.4717 Ener_stru

Mean and Std. are both values in logarithmic form.

3.4. Data Resource

Since 2006 (the starting point of the 11th Five-Year Plan), China has strictly controlled
pollution emissions and strengthened its efforts to carry out green development. Therefore,
this study uses the panel data of 30 provinces in China after 2006 (2006–2018) for research.
In view of the integrity and availability of the data, the Tibet Autonomous, Hong Kong,
Macao and Taiwan were excluded. All raw data comes from China Statistical Yearbook,
China statistical yearbook on Science and technology, provincial statistical yearbook. Some
of the missing data are supplemented using the moving average method.

3.5. Model Design

This study takes the form of the Cobb-Douglas production function and considers
industrial pollution emissions as an “output”. By taking the logarithm of both sides of
the C-D production function, we transform the equation into a linear function and at the
same time mitigate the heteroskedasticity generated by the panel data. εit is the random
perturbation term.

ln Yit = θit + β ln Xit + γ ln Controlit + εit (15)
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Since the spatial Durbin model has the widest range of applicability, we transform
Formula (15) into the form of SDM.

ln Yit = β ln Xit + δ1W ln Xit + γ ln Controlit + δ2W ln Controlit + εit (16)

Panel models usually use either fixed effects or random effects. Random effects
assume that all regression variables containing individual random effects are exogenous
and are often used to “see the big picture”. Fixed effects, on the other hand, assume that
the variables containing the effects of individuals are endogenous. [53] Therefore, as the
study is for 30 provinces in China, fixed effects are used in this paper. There are three forms
of fixed effects in the spatial panel model: spatial fixed effect, time-period fixed effect and
spatial and time-period (S&T) fixed effect. The spatial fixed effect reflects characteristics
that do not vary with time but vary with individuals (σi), while the time-period fixed effect
reflects characteristics that do not vary with individuals but vary with time (τt). Since
industrial pollution emissions have distinct regional characteristics and Yu et al. found that
smog pollution has a time-varying trend and diffusivity [34], the S&T fixed effect model
was used in this study and the spatial lag term of the explanatory variable (Ind_pol) was
added to control for this (see Formula (17)).

ln Yit = αW ln Yit + β ln Xit + δW ln Xit + γ ln Controlit +ωW ln Controlit + σi + τt + εit (17)

Finally, substituting the variables mentioned in the article into Formula (17), get
Formula (18). In which, Explanatoryv,it represents the explanatory variables for period t of
province i in dimension v, that is, human capital dimension, material capital dimension,
urban function dimension and government dimension.

ln Ind_ polit = αW ln Ind_ polit + β1W ln Inno_ aggit

+β2 ln
(

Explanatoryv,it ∗ ln Inno_ aggit

)
+δ1W ln Inno_ aggit

+δ2W ln
(

Explanatoryv,it ∗ ln Inno_ aggit

)
+γ1 ln Per_ GDPit + γ2 ln FDIit + γ3 ln Ener_ struit
+ω1W ln Per_ GDPit +ω2W ln FDIit +ω3W ln Ener_ struit
+σi + τt + εit

(18)

4. Results

4.1. Analysis of Spatial-Temporal Evolution
4.1.1. Industrial Pollution

Figure 3 shows that the regions of medium and low industrial pollution are mostly the
more economically developed regions, and there is a clear distribution characteristic—the
eastern coastal region have less industrial pollution, while some parts of central and western
China have more. However, over time, the eastern region solidified its low industrial
pollution levels, while the central region generally maintained medium industrial pollution
levels and northern China clearly behaved in a high industrial pollution trend.
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Figure 3. Industrial pollution distribution. (a) Industrial pollution in 2006. (b) Industrial pollution in 2010. (c) Industrial
pollution in 2014. (d) Industrial pollution in 2018.

4.1.2. Innovation Agglomeration

Figure 4 shows that, Overall, innovation agglomeration is more extreme across China’s
provinces—there are fewer regions of high agglomeration and more regions of medium and
low agglomeration. Analysing the spatial distribution pattern, it is clear that innovation
agglomeration is high in the eastern region and low in the western region, with Sichuan
Province standing out as the core province in western China. Combined with the time
evolution pattern, it can be found that the divisional pattern has not changed significantly
during the 13 years, indicating that the spatial distribution pattern has further solidified
and behaved with obvious high and high agglomeration characteristics.

4.2. Spatial Regression Results

Table 2 presents the regression results for the direct and indirect effects of the five
regression in this study. Model I test Hypotheses H1 and H2. Models II, III, IV, and IV test
hypotheses H3 and H4.
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Figure 4. Innovation agglomeration distribution. (a) Innovation agglomeration in 2006. (b) InnovaTable 2010. (c) Innovation
agglomeration in 2014. (d) Innovation agglomeration in 2018.

From Model I, the direct effect coefficient of innovation agglomeration is −0.2315 (sig-
nificant), while its indirect effect coefficient is 0.2287 (insignificant). Therefore, hypothesis
H1 holds, but Hypotheses H2 does not, i.e., innovation agglomeration helps to reduce
industrial pollution emissions on the region, but it does not have a spillover effect.

In Models II–V, Hypotheses H3 and H4 can be tested by the direct and indirect effect
coefficients of the interaction terms of innovation agglomeration and the explanatory
variables (Human, Material, Urban and Government). The direct effect coefficients of the
four models are −0.0627, −0.0152, −0.0018 and −0.0104, respectively, and all of them pass
the 10% significance level test, indicating that Hypotheses H3 (H3a, H3b, H3c and H3d)
holds, but the indirect effects are not significant, indicating that Hypotheses H4 (H4a, H4b,
H4c and H4d) does not.

4.3. Robustness Tests
4.3.1. Spatial Autocorrelation Test

Spatial autocorrelation is the basis for spatial econometric model. Although industrial
pollution is inherently spillover in nature, it is logical to use a spatial econometric model
for the study. However, in order to be rigorous, this study still measured the spatial
autocorrelation of industrial pollution between 2006 and 2018, and visualised the results
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using global Moran’s I statistics and Moran scatter. Table 3 shows the global Moran’s
I statistics in 2006–2018, which shows that the majority of p-values are less than 0.10,
indicating that industrial pollution in China has spatial autocorrelation at the provincial
level. Figure 5 shows that there are obvious agglomeration characteristics in the distribution
of industrial pollution in China, among which, low-low agglomeration is predominant. In
summary, it is reasonable to use spatial econometric models in this study.

Table 2. Regression results.

Explanatory Variables I II III IV V

Inno_agg −0.2315 ** −0.3096 ** −0.2340 * −0.2214 * −0.2193 *
Human 0.0655 *** - - - -
Material −0.1296 ** - - - -
Urban 0.0264 - - - -

Government 0.0828 ** - - - -
Inno_agg * Human - −0.0627 *** - - -
Inno_agg * Material - - −0.0152 * - -
Inno_agg * Urban - - - −0.0018 * -

Inno_agg * Government - - - - −0.0104 *
Per_GDP −0.4558 * −0.4325 * −0.4865 * −0.4871 * −0.4903 *

FDI −0.1439 * −0.1374 * −0.1341 * −0.1329 * −0.1309 *
Ener_stru −0.3496 * −0.3658 * −0.3709 * −0.3784 * −0.3693 *

W * Inno_agg 0.2287 0.1623 0.1853 0.2215 0.2171
W * Human 0.0424 - - - -
W * Material 0.0076 - - - -
W * Urban 0.0248 - - - -

W * Government −0.0382 - - - -
W * Inno_agg * Human - −0.0403 - - -
W * Inno_agg * Material - - −0.0390 - -
W * Inno_agg * Urban - - - 0.0185 -

W * Inno_agg * Government - - - - −0.0145
W * Per_GDP −0.6703 ** −0.7312 ** −0.7095 ** −0.7450 ** −0.7369 *

W * FDI 0.1292 0.1382 0.1372 0.1531 0.1467
W * Ener_stru −0.8653 ** −0.8275 ** −0.8191 ** −0.8171 ** −0.8204 **

R-square 0.2320 0.2611 0.2625 0.2509 0.2594
Log-L 53.6512 48.3867 45.2893 44.0831 44.2472

rho −2.51 ** −2,24 ** −2.35 ** −2.25 ** −2.32 **

***, **, and * respectively indicate statistical significance at the 1%, 5%, and 10% levels.

Table 3. Global Moran’s I value.

Year Moran’s I p-Value Year Moran’s I p-Value

2006 2.356 0.018 2013 1.192 0.117
2007 2.451 0.014 2014 1.762 0.078
2008 2.317 0.021 2015 1.690 0.091
2009 2.316 0.021 2016 1.794 0.073
2010 2.205 0.027 2017 1.624 0.096
2011 2.992 0.003 2018 1.523 0.128
2012 1.687 0.090

4.3.2. Model Applicability Test

To test the superiority of SDM over SAR, we made the hypothesis that the spatial lag
of the explanatory variables in the model, WX = 0. It was found that all regression models
rejected the null hypothesis, i.e., SDM should be used for research rather than SAR.

To test the superiority of SDM over SEM, we made the hypothesis that the spatial lag
of the explanatory variable in the model, WX = −rho * X. It was found that all regression
models rejected the null hypothesis, i.e., SDM should be used for research rather than SEM.

130



Land 2021, 10, 353

  

(a) (b) 

  

(c) (d) 

Figure 5. Moran scatters. (a) Local Moran’s I in 2006. (b) Local Moran’s I in 2010. (c) Local Moran’s I in 2014. (d) Local
Moran’s I in 2018.

In order to verify that the S&T fixed effect model outperforms the time-period fixed
effect model and the spatial fixed effect model in this study, all regression models were
tested using the F-test and the null hypothesis was rejected. (Table 4).

Table 4. F statistic value.

I II III IV V

Spatial fixed effect 115.86 *** 121.47 *** 120.71 *** 126.13 *** 119.75 ***
Time-period fixed effect 22.55 *** 36.54 *** 35.92 *** 37.86 *** 34.89 ***

*** indicate statistical significance at the 1% levels.

5. Discussions

Table 2 proves that Hypotheses H1 and H3 (H3a, H3b, H3c and H3d) are valid,
while H2 and H4 (H4a, H4b, H4c and H4d) are not. This suggests that (1) innovation
agglomeration contributes to the reduction of industrial emissions in the region but does
not have a significant effect on its surrounding regions; (2) it is feasible to enhance the effect
of innovation agglomeration on industrial pollution reduction by land use transition on
the region, but this effect does not have a significant influence on the surrounding regions.
Specifically: hypothesis H3a holds, which suggests that an increase in the human capital
dimension will, on the one hand, help to drive land use transition and thus strengthen the
reduction of industrial pollution emissions from innovation agglomeration; on the other
hand, the government will be more active in implementing strategies to reduce emissions
and retain elite talent. Based on the weight of the secondary indicators of human capital
dimension, it can be further argued that full-time equivalent of R & D personnel plays
the greatest role, followed by population density and finally average educational level.
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This enlightens us that increasing the workload of R & D personnel and attracting the
inflow of foreign population can bring greater benefits. Hypothesis H3b holds, which
suggests that an increase in the material capital dimension will help to remove financial
barriers to research, ease the “difficulty of financing” the use of environmental equipment
by firms, accelerate land use transition and reduce industrial pollution emissions. In
addition, the demand of capitalists for adequate returns on capital will also increase the
level of land use in the region, thus promoting land use change and reducing industrial
pollution emissions. Based on the weight of the secondary indicator of material capital
dimension, it can be further argued that although the role of internal expenditure of R & D
funds in reducing emissions is stronger than that of financial institutions density, both are
very important. This reveals to us that although R & D expenses are important, the role
of financial institutions in financing should not be neglected, which reduces the difficulty
of innovative enterprises in obtaining funds. Hypothesis H3c holds, indicating that the
upgrading of the urban function dimension is conducive to the transition and upgrading
of industries in the region, achieving land use transition while also reducing industrial
pollution emissions and, on the other hand, encouraging the government to build more
humane and innovative infrastructure, thus accelerating land use transition. Based on
the weight of the secondary indicators of the urban function dimension, it can be further
argued that industrial structure evolution is the main force in promoting innovation and
achieving industrial pollution reduction, which reveals to us that promoting industrial
structure upgrading and accelerating the service-oriented economy is a triple-win path
of accelerating land use transition, promoting innovation and achieving environmental
protection. Hypothesis H3d holds that the government’s efforts help to accelerate land use
transition and reduce industrial pollution emissions. Based on the weights of the secondary
indicators of the government dimension, it can be further argued that, on the one hand, the
government, by supporting innovation development, has the guidance to promote land
use transition and strengthen innovation agglomeration, thus reducing industrial pollution;
on the other hand, the government’s greening efforts help retain elites and provide an
environmental basis for innovation agglomeration, which also indirectly curbs industrial
pollution emissions.

For other variables, the direct effect coefficient of Per_GDP is negative and passes the
10% significance level test. The indirect effect coefficient was also negative and passed
the 10% significance level test. This indicates that an increase in per capita GDP within
a region not only helps to reduce industrial pollution emissions in the region but also
helps to reduce emissions in neighbouring regions. This is consistent with the findings
of Buryn et al. [51]. The coefficient of the direct effect of FDI is negative and passes the
10% significance level test. However, its indirect effect is not significant. This suggests
that as the Chinese and the government have become more environmentally conscious,
the role of foreign investors in increasing emissions has been reversed and has instead
helped to reduce industrial pollution, which is consistent with Jorgenson’s findings [52].
This is because China is focusing on bringing in high quality FDI (advanced production
technologies) and gradually abandoning its role as a “processing plant”. The direct effect
coefficient of energy structure is negative and passes the 10% significance level test. The
indirect effect coefficient is also negative and passes the 10% significance level test. This
indicates, when the proportion of traditional coal energy drops, that the proportion of
other relatively clean energy (wind power, hydroelectric power, etc.) in China has risen,
thereby affecting industrial pollution emissions. This is consistent with the results of Wang
et al.’s study [53], implying the importance of energy structure transformation in reducing
industrial pollution.

6. Conclusions

Innovation and environmental protection are the main themes of China’s development
today, and the lack of efficient land use is one of the main problems of China’s development.
This paper analyses the relationship between innovation agglomeration, land use transition
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and industrial pollution, and subtly investigates the question of whether innovation-
oriented land use transition can reduce industrial pollution emissions. Using provincial-
level data from 2006–2018, the paper draws conclusions through a spatial econometric
model and proposes a series of targeted policy implications based on an analysis of the
spatio-temporal evolution of industrial pollution and innovation agglomeration, in the
hope of providing theoretical support for China’s triple-win development (innovation,
land use transition and environmental protection).

The conclusions are as follows:

(1) Both industrial pollution and innovation agglomeration have a clear spatial and
temporal distribution. In eastern China, the level of industrial pollution is lower,
while in northern China it is higher. Moreover, this distribution characteristic has
become increasingly evident over time; innovation agglomeration is more extreme
across China’s provinces—there are fewer regions of high agglomeration and more
regions of medium and low agglomeration. Analysing the spatial distribution pattern,
it is clear that innovation agglomeration is high in the eastern region and low in the
western region. Moreover, this distribution characteristic has not changed significantly
over time.

(2) The land use transition towards an innovation-driven direction contributes to the
reduction of industrial pollution emissions on the region but has no significant impact
on the surrounding regions. In human capital dimension, full-time equivalent of R &
D personnel plays the greatest role, followed by population density and finally aver-
age educational level; in material capital dimension, the role of internal expenditure
of R & D funds is stronger than that of financial institutions density; in urban function
dimension, the role of industrial structure evolution is significantly stronger than that
of urban road area per capita, due to the high level of infrastructure development in
China and the limited variation in urban road area per capita across regions; in gov-
ernment dimension, the role of proportion of technology expenditure is significantly
stronger than that of green coverage for the same reasons as above.

(3) In line with existing research, increasing per capita GDP and FDI and improving
energy structure can help reduce industrial pollution. Moreover, increasing per capita
GDP and improving energy structure can also generate positive spillover effects and
promote the reduction of industrial pollution in neighbouring provinces.

Based on the above, we have obtained some inspiration on policy making:

(1) Adhere to the policy of compulsory education, continue to strengthen the training
of talents, improve the mechanism of training talents, and improve the treatment of
talents, especially R & D personnel. For the eastern regions with a high degree of
innovation agglomeration, various policies should be formulated for the introduction
of talents to attract the inflow of more innovative talents.

(2) Encourage and subsidise enterprises to undertake R & D; especially northern China,
where the degree of innovation agglomeration is weak, should not be neglected
because of its weak innovation agglomeration, but should instead be supported more
vigorously, as these regions are heavily polluted by industry and their potential for
improvement is enormous. Improve the distribution of financial institution outlets
and ensure that a certain number of financial institutions are maintained throughout
China to facilitate investment and financing for enterprises and to help them break
down the barriers to financing.

(3) Continue to improve supply-side reforms in order to promote the industrial structures.
This is especially true for the more polluted regions of western and northern China.
For the eastern regions, where pollution is low and the industrial structure is more
advanced, there should be a targeted move towards demand-side reform. In addition,
maintain or reduce the investment in road infrastructure, especially in the central
and eastern regions, but infrastructure development in the western regions should be
further strengthentened.
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(4) Strengthen financial support for science and technology research and development,
and build a platform for cross-regional, cross-university and cross-disciplinary collab-
oration to increase the utilisation of research funds. At the same time, the government
should continue to maintain the level of green coverage in all regions.
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Appendix A

Table A1. Weight of human capital dimension.

Year
Urban

Population
Density

Average
Educational

Level

Full-Time
Equivalent of R &

D Personnel
Year

Urban
Population

Density

Average
Educational

Level

Full-Time
Equivalent of R &

D Personnel

2018 0.311 0.295 0.394 2011 0.183 0.169 0.647
2017 0.285 0.288 0.428 2010 0.307 0.197 0.496
2016 0.175 0.160 0.665 2009 0.326 0.204 0.470
2015 0.458 0.222 0.320 2008 0.338 0.293 0.369
2014 0.364 0.219 0.417 2007 0.228 0.213 0.559
2013 0.177 0.152 0.670 2006 0.240 0.245 0.515
2012 0.389 0.307 0.304

Table A2. Weight of material capital dimension.

Year
Internal Expenditure

of R & D Funds
Financial Institutions

Density
Year

Internal Expenditure
of R & D Funds

Financial Institutions
Density

2018 0.561 0.439 2011 0.644 0.356
2017 0.610 0.390 2010 0.531 0.469
2016 0.696 0.304 2009 0.695 0.305
2015 0.580 0.420 2008 0.770 0.230
2014 0.451 0.549 2007 0.508 0.492
2013 0.629 0.371 2006 0.595 0.405
2012 0.624 0.376

Table A3. Weight of urban function dimension.

Year
Industrial Structure

Evolution
Urban Road Area Per

Capita
Year

Industrial Structure
Evolution

Urban Road Area Per
Capita

2018 0.680 0.320 2011 0.725 0.275
2017 0.715 0.285 2010 0.641 0.359
2016 0.737 0.263 2009 0.615 0.385
2015 0.771 0.229 2008 0.669 0.331
2014 0.800 0.200 2007 0.639 0.361
2013 0.777 0.223 2006 0.533 0.467
2012 0.748 0.252
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Table A4. Weight of government dimension.

Year
Proportion of

Technology Expenditure
Green Coverage Year

Proportion of
Technology Expenditure

Green Coverage

2018 0.793 0.207 2011 0.767 0.233
2017 0.755 0.245 2010 0.865 0.135
2016 0.677 0.323 2009 0.743 0.257
2015 0.792 0.208 2008 0.660 0.340
2014 0.849 0.151 2007 0.854 0.146
2013 0.673 0.327 2006 0.750 0.250
2012 0.751 0.249
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Abstract: Exploring the cohort behavior of local governments in green governance from the perspec-
tive of knowledge management can help promote the implementation of new development concepts.
This article firstly explains the differentiation logic of local governments’ green governance cohort
behavior based on the SECI expansion model. Secondly, by constructing a dynamic evolutionary
game model, the conditions for the formation of positive and negative cohorts are analyzed. Finally,
corresponding countermeasures are proposed. The results show that under the effect of knowledge
management, the explicit and tacit knowledge, such as green governance ability and willingness of lo-
cal government transform into each other, finally differentiates into four kinds of peer behavior states.
Willingness stimulation, learning effect perception, complementary knowledge stock, knowledge
synergy income, cooperation value-added income, punishment and reputation loss increase, which
promotes local government green governance into a positive-peer state. Knowledge learning effect
only exists in the early and middle stages of green governance, while the knowledge spillover effect
has a more significant impact in the later stage of green governance; a higher gap between explicit
knowledge and tacit knowledge, and a lower level of tacit knowledge and explicit knowledge, are
conducive to the formation of positive-peer status.

Keywords: SECI expansion model; local government; green governance; peer behavior; green devel-
opment

1. Introduction

Implementing the ‘new development concept’ is the key to the high-quality develop-
ment of China’s economy [1]. With the increasing downward pressure on China’s economy
and the gradual emergence of ecological adverse effects, the extensive economic growth
mode is challenging to meet the requirements of China’s high-quality economic transfor-
mation, and green governance has become a meaningful way to solve the problem of green
development [2]. Green governance is a community of green governance based on the
principles of mutual trust and mutual reliance and sharing, guided by the concept of green
development, to cooperate and govern public affairs. In order to achieve a harmonious
and sustainable governance process of economy, politics, society, culture, and ecology, the
grassroots government is the core subject of green governance [3–6]. However, green gover-
nance has many characteristics, such as thorny subjects and broad fields, which require the
effective promotion of government subjects [7]. Based on such a realistic background, the
research of green governance based on the level of local government will help implement
top-level design into the practical level and provide reference ideas for standardizing local
government behavior and realizing scientific and rational decision-making.

The green governance work of local government has gradually deepened from a point
to an area. At the beginning of the 13th five-year plan, the development concept of innova-
tion, coordination, green, open, and sharing laid the thinking and focus of China’s future
development. It solved the problems of regional ecosystem degradation and low-quality
economic development to a great extent. Green governance has become a vital integration
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practice of the new development concept [8]. The demonstration experience of ecological
and green integration development in the Yangtze River Delta shows that green governance
is the critical measure for building a modern economic system, optimizing the economic
structure and transforming the development mode and power. The realization of efficient
green governance will win significant opportunities for the region to seize future develop-
ment opportunities [9]. In the middle and late period of the 13th five-year plan, successful
attempts in some areas have made green governance a tool to promote backward area eco-
nomic development to ‘overtake’ and improve quality and efficiency. Local governments
show prominent characteristics of ‘mutual competition’ and ‘mutual observation’, which
leads to the formation of green governance peer behavior [10]. Nevertheless, there is an
economic question implied here: Why do local governments have assertive peer behavior
in green governance? There are two main reasons: first, under the premise of the central
government’s strong emphasis on the ‘new development concept’, local governments have
less room for decision-making, so peer behavior is more pronounced. Secondly, under the
role of ‘scale competition’, the local government’s individual behavior is more affected by
group behavior. The successful cases of green governance significantly ‘intervene’ in the
decision-making of local government behavior. Therefore, the local government’s peer be-
havior in green governance is stronger than the convergence of previous decision-making,
and its motivation and evolution logic are more worthy of attention and discussion. In
particular, green governance cannot be achieved overnight. Blind conglomeration and
perceptual decision-making may cause more economic losses to local governments, which
is incomparable with the previous government management peer behavior. In view of this,
this paper intends to build a systematic analysis framework, use knowledge management
theory to analyze the logic of local government green governance, and put forward the peer
effect and different peer types. Finally, based on the evolutionary game model, this paper
clarifies the impact of knowledge management on the green governance peer behavior
of the local government, promotes the local government’s reasonable peer behavior, and
enhances the peer effect.

2. Theoretical Analysis

2.1. Formation Logic of Peer Behavior of Green Governance

After the reform of the tax-sharing system, China’s economic development entered a
new era. Local governments now undertake more social responsibilities while fulfilling
their economic construction responsibilities. Protecting the interests of the jurisdiction and
realizing the balance of power and responsibility have become the local governments’ action
logic. Under the guidance of this action logic, the dynamic mechanism of social operation
has become the critical element of effective, healthy, and sustainable management action of
local governments [11]. Local governments achieve orderly and efficient social management
through the external core links of power source development, power conversion, power
distribution, power feedback, and other mechanisms [12]. As the local government’s
dynamic response to comprehensively deepen reform and optimize governance capability,
green governance has a robust local government distinctive brand. Green governance
exists in the form of system design and is regarded as a combination of ‘package’ behavior
and capability [13]. Under the social operation dynamic mechanism, green governance
takes the local government as the main body and the construction of regional ecological
civilization environment as the power source. Based on the extension of ‘package’ behavior
and ability and the integration or exclusion of the interest demands of various subjects,
it forms the dynamic mechanism operation field of gravitation, thrust, resistance, and
pressure [11].

Through the guidance of four force fields of gravitation, thrust, resistance, and pres-
sure, local governments gradually form the cooperative or autonomous social operation
dynamic mechanism of green governance. The action’s feedback is characterized by cooper-
ative or autonomous governance action. Based on the evolutionary stability of cooperative
or autonomous governance action, green governance peer behavior is formed. From the
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perspective of gravity, the common interests of local governments lead the two sides to
strengthen the cooperation relationship, and the increase of cooperation income leads to
the strengthening of the green governance cooperation dynamic mechanism [14]. Unlike
the endogenous gravitation caused by internal interests, the thrust comes more from the
external environment of green governance. On the one hand, the guidance of macro value
and the implementation of the top-level system bring great guidance to the practice of
green governance. It ensures the development of green governance through the mechanism
of error correction and fault tolerance [15,16]. On the other hand, with the promotion of
the green governance culture system, the participation of green governance subjects and
the flow of various elements break the resource and administrative barriers of green gover-
nance among governments and promote the stability of the green governance cooperation
dynamic mechanism [17,18]. As the key field of the formation of the green governance
cooperation dynamic mechanism, gravity and thrust are a positive force. However, due to
the differences in the basis of green governance and the contradictions in the distribution
of government benefits, the characteristics of the ‘rational economic man’ of local govern-
ments are increasingly obvious. The resistance conflict between the maximization of local
interests and cooperative benefits is becoming more and more acute [11]. Simultaneously,
the differentiation of co-construction, co-governance, and sharing of green governance is
serious, and the independent dynamic mechanism of local government green governance
gradually dominates the government management behavior [19]. This kind of governance
resistance becomes the reverse force of the formation of the green governance cooperation
dynamic mechanism. Whether it is to protect the interests of the jurisdiction optimization
or out of rational decision-making, local governments need to promote green governance.
However, there is a practical problem: the real change brought by green governance is
not yet expected, but the local government has been burdened with higher governance
pressure. On the one hand, this kind of pressure makes the local governments choose to
follow other districts’ management modes, trying to share the pressure and reduce the
difficulty of decision-making. On the other hand, it causes some local officials to make
narrow decisions, compressing the production cycle of governance achievements with
expansionary governance to realize subversive development. Pressure causes local govern-
ment green governance to be more competitive and observant, tends to form a cooperative
dynamic mechanism of green governance, or reverses and solidifies the independent dy-
namic mechanism of green governance, which is reflected as an uncertain force. The action
mechanism of each force field is shown in Figure 1.

With the shaping of the four force fields and the stability of local government’s
cooperation or autonomous governance, local government’s green governance presents
the peer behavior. That is to say, local governments with similar geographical location,
decision-making, and institutional environments form defensive administrative concepts,
learn from each other or imitate each other in the process of green governance, and become
a ‘peer’ collective.
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Figure 1. Logic diagram of the formation of the same peer behavior of green governance.

2.2. The Necessity of Knowledge Management in Green Governance

As a kind of management activity, the green governance of the local government
needs substantial knowledge to assist in ensuring correct and effective decision-making.
Scholars are concerned about the role of knowledge management in improving govern-
ment work efficiency, and the research focuses on knowledge transfer and knowledge
absorption and application [20]. Bonaccorsi [21] found that knowledge transfer has a
positive effect on government—industry-university-research collaboration, and the process
of knowledge transfer across organizations is the process of the government leading the
industry-university-research collaboration. Koschatzky [22] tested the dynamic relation-
ship between the knowledge transfer model and government collaborative innovation
performance. He believes that the active transfer of knowledge, the coordination of ob-
jectives, and the correct transfer mode’s determination will help improve the innovation
output of collaborative organizations. Sun [23] discussed the path of knowledge hetero-
geneity and absorptive capacity on organizational performance from the perspective of
organizational connection strength and believed that no matter what state the organization
is in, it will accept heterogeneous knowledge resources. Horvat [24] used the knowledge
absorption model to establish the corresponding index system, analyzed the coupling coor-
dination of external knowledge absorption and utilization by government organizations,
and emphasized knowledge acceptance. After the knowledge chain construction of knowl-
edge transfer (output), knowledge absorption (input), and knowledge application (practice
output) is completed, the expansion of sharing background further extends the knowl-
edge chain and opens up the link of knowledge sharing [25] (input-output collaboration).
Further integration of social attributes promotes the birth of a collaborative development
knowledge sharing model [26], reducing the loss and capital cost in the process of knowl-
edge transfer. Ahmed and Zhang analyzed the dilemma of knowledge sharing from social
media [27] and alliance networks [28], respectively, and affirmed the positive contribution
of knowledge sharing with alliance building. He emphasized the problem of knowledge
embezzlement and unequal distribution of performance within the group and believed
that the critical collaboration and breakthrough of knowledge is conducive to the stable
development of the government collaborative development network.

To be sure, knowledge management not only promotes the scientific green gover-
nance of local governments but also promotes the formation of a government-led green
governance collaborative system. However, there are many problems in the collaborative
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system: many organizations use the chain of knowledge transfer and knowledge sharing
to carry out free riding actions [29] and conceal their destructive behaviors. On the one
hand, enterprises use the collaborative system to reduce decision-making costs [30] and
show their social decision-making as a positive transformation, but in fact they are not
separate from the sequence of inefficient innovation and ineffective decision-making. On
the other hand, with the enhancement of local government autonomy and self-interest,
the conflicts of interests among regions and institutional environments pose challenges to
green governance. Many local governments choose their behaviors to keep consistent with
‘successful groups’. Therefore, although the green governance under this collaborative sys-
tem reflects regional enterprises’ collaborative development, it inevitably causes problems
such as repeated construction and collective irrationality [31]. Although it has increased
green social performance to a certain extent, negative-peer effects gradually emerge in
areas with a poor institutional environment and weak innovation foundation [32]. Given
the homogenization, inefficiency, and irrationality of local government’s green governance,
it is necessary to investigate the evolutionary logic of local government’s green governance
peer behavior from the perspective of knowledge management and explore how to use
knowledge management to improve local government’s green governance and enhance
the decision-making efficiency of local government’s peer behavior.

3. The Differentiation Logic of Green Governance Peer Behavior Based on
Knowledge Management

3.1. Local Governments and Their Green Governance Responsibilities

From the perspective of heterogeneous government, this paper divides the local
government into two types: focus local government (referred to as ‘focus government’)
and non-focus local government (referred to as ‘non-focus government’) [33,34]. The focus
government refers to the key actors and essential leaders in the development of regional
linkage; non-focus government refers to the main participants with follow-up in regional
linkage development. In Chinese practice, focus government is a local government with a
high degree of regional development, a high level of central government attention, and
a more prominent government capacity. Non-focus governments are local governments
where regional development is relatively backward and government capacity is more
limited. Focus and non-focus governments basically cover the main types of government
in a metropolitan area or economic zone. In the Yangtze River Economic Belt, for example,
the focus governments of Shanghai, Jiangsu, and Zhejiang have become the development
leaders in the economic belt, while the non-focus governments of Yunnan, Guizhou,
and Jiangxi generally undertake tasks such as industrial transfer and are in a state of
development following.

As a significant project and action direction of local government development and
transformation, green governance tends to be a kind of instrumental behavior and contains
value [35]. This concept is embodied in the concept of ‘green’ and ‘sustainable’ development
and tries to promote the society to form a ‘green’ development value orientation. Due
to the high threshold of green development and the difficulty of implementation, local
government governance behavior’s ‘instrumental’ characteristics are strengthened. For
example, the local government improved the corresponding democratic decision-making,
administrative approval, social supervision, and other links and tried to support society in
carrying out green transformation with more relaxed policies and softer ways.

3.2. Mechanism of Knowledge Management on Green Governance of Local Government
3.2.1. Knowledge Management Promotes Green Governance Peer Behavior

Due to the liquidity of knowledge, local governments are connected through the
knowledge chain. In the process of the knowledge chain transmitting knowledge (knowl-
edge transfer, knowledge absorption, and knowledge application), local governments’
behaviors and ideas influence and act on each other. The feedback is characterized by the
changes of the four major fields of dynamic social mechanism. From the perspective of
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gravity, there is a significant gap in economic and political resource endowment among
local governments, which leads to differences in willingness and ability of green gover-
nance [11]. Through the moderating role of knowledge management, we can guide the
matching orientation of green governance’s will and ability, amplifying or reducing the
gravitational effect and determining whether green governance is in the state of coop-
eration or autonomous dynamic mechanism. In the thrust field, the local government’s
external ability is limited, the system normative and rigid binding force are not strong,
and the management efficiency and sustainable role are limited [11]. The moderating
effect of knowledge management can guide the direction of explicit knowledge such as
local government management ability, that is, enlarge or reduce the thrust effect and de-
termine the final state of local government green governance. In the pressure field, local
governments will be subject to the severe pressure of the central government’s ‘hierarchical
pressure and key focus’ institutional structure, resulting in the low willingness of green
governance [11]. Moreover, the effective period of green governance is long, which may
produce potential internal pressure on governance activities. The moderating effect of
knowledge management can guide the direction of tacit knowledge such as local govern-
ment’s management intention, that is, amplify or reduce the pressure effect and ultimately
affect the evolution and stability of green governance. As far as resistance is concerned,
knowledge management’s effectiveness will have an impact on the benefits of green gover-
nance of local governments. Through the dynamic balance between cooperative benefits
and independent benefits of green governance, the leading dynamic mechanism of green
governance is determined by amplifying or reducing the role of resistance. Therefore,
knowledge management determines the trend of green governance peer behavior through
the platform of four major fields.

3.2.2. Knowledge Management Content of Green Governance

In reality, in the face of mobile green development boundaries and diversified green
governance demands, many local governments find it difficult to consider the unity of
behavior idea and are forced by ‘pressure cognition’ and ‘responsibility cognition’ [36],
leading to the conglomeration of green governance. In fact, the imbalance of local gov-
ernment’s behavior idea is more manifested in the lack of knowledge management. As
an essential means to promote the green governance of local governments, knowledge
management undertakes the critical task of clarifying local government behavior and
planning governance concepts. To some extent, the behavior and idea of local government
is essentially a kind of knowledge resource. In green governance, some local governments’
behaviors to society are presented in explicit forms such as policy planning and procedures,
which is a kind of explicit knowledge. In contrast, local governments’ ideas are presented
in implicit forms such as management experience, willingness to green development, and
value orientation, which are kinds of tacit knowledge. The local government’s management
of the two kinds of knowledge reflects its willingness and ability for green governance.

At present, the most classic knowledge transformation model in academia is the SECI
model proposed by Nonaka, which contains four models for the mutual transformation
of tacit knowledge and explicit knowledge. Most scholars at home and abroad have ex-
tended and expanded on this basis when doing relevant research in the field of knowledge
management [37–40]. The SECI model can better explain the operation of knowledge [41],
and the IDE-SECI extension model [42] can reflect the dynamic transformation process of
internal and external knowledge in an organization. With this model’s help, this paper
describes the local government’s knowledge management and explains the role of knowl-
edge management in promoting green governance peer behavior. Generally speaking,
knowledge is divided into four stages: socialization (S), externalization (E), combination
(C), and internalization (I) [43].

In green governance, there is a knowledge collaborative transformation relationship
among local governments, as shown in Figure 2. Knowledge can be divided into internal
knowledge and external knowledge. Internal knowledge is the explicit and tacit knowledge
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of local governments, while external knowledge is the explicit and tacit knowledge of
other local governments. The hidden knowledge reflects the concept of green governance
of local government, including the attitude and attention to green governance. Explicit
knowledge reflects the green governance behavior of the local government, including policy
planning, management experience, technology orientation, human resources allocation
ability, etc. The internal knowledge follows the IDE-SECI transformation mode. The
four stages of knowledge circulation connect the knowledge interaction activities between
local governments and enterprises within their jurisdiction, laying the foundation for the
internal and external transformation of knowledge.

In the internal and external transformation of knowledge, there are two main types of
local governments: social transformation and combinatorial transformation.

Figure 2. IDE-SECI simplified model of green governance peer behavior.

Social Transformation: Taking the non-focus government as an example, its green
governance will be affected by the focus government. Non-focus governments often follow
the focus government’s development strategy, which is essentially the result of the tacit
knowledge function of emotion and willingness [44]. This is defined as the relatively low
organizational knowledge level and the relatively high level of organizational learning [45].
For the focus government, the output process of tacit knowledge is the social externalization
of knowledge, which shows the ‘low latitude’ mobility of knowledge. In the process of
knowledge output from focus government to non-focus government, the difference of
governments’ ‘knowledge pool’ will lead to feedback from the non-focus government to
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the focus government. In local development, there are leading or superior departments
in non-focus government, which will produce crisis or stimulation to focus government
and guide the focus government to strengthen green promotion willingness in weak
departments. This process is social externalization of non-focus government knowledge. In
Chinese practice, social transformation includes realistic forms such as regional government
research missions and government exchange meetings. Based on these platform activities,
local governments interoperate to achieve the will for green governance.

Combinatorial transformation: Non-focus government has some problems, such as
lack of management experience, imperfect government systems, etc. Due to the knowledge
spillover effect, the focus government will guide the non-focus government to supplement
the explicit knowledge of green governance through industrial transfer, assistance, and
docking, and will promote the development of regional green integration as the ‘leader
of the economic belt.’ This knowledge flow process is the combined internalization of
non-focus government knowledge [31]. In the process of capacity spillover, the non-
focus government will also give feedback to complementary knowledge to make up for
some deficiencies of the focus government and to realize the combined externalization of
knowledge [24]. In Chinese practice, the combined transformation includes the signing
of regional specific policies, the establishment of cooperation parks, the construction of
green high-tech interoperable development zones, and other realistic forms. Through these
opportunities for cooperation, local governments are able to interact with each other to
achieve green governance capacity.

When the green governance cooperation dynamic mechanism is formed among local
governments under the joint action of social transformation and combinatorial trans-
formation, the knowledge learning effect and knowledge spillover effect promote local
governments to build green governance collaborative networks and form knowledge syn-
ergy effects. In the interactive process of the knowledge synergy effect, local governments
further obtain the reciprocal effect of knowledge. The knowledge learning effect, knowl-
edge spillover effect, knowledge synergy effect, and knowledge reciprocity effect constitute
the cooperative benefits of local government green governance and promote the stable
development of cooperative governance.

3.2.3. Differentiation Process of Green Governance Conglomeration Behavior under
Knowledge Management

In green governance, the focus government and non-focus government, through the
relationship of social transformation and combinatorial transformation of knowledge given
by knowledge management, form the knowledge learning effect, knowledge spillover
effect, knowledge synergy effect and knowledge reciprocity effect based on the stages of
internalization of external knowledge, externalization of internal knowledge, and internal
knowledge transformation. Based on the moderating effect of knowledge management,
all kinds of knowledge effects adjust the level of explicit and tacit knowledge of local
governments, which are characterized by the change of four major fields of dynamic social
mechanism. Under the comprehensive action of gravity, thrust, pressure, and resistance,
local governments eventually form green governance cooperation or autonomous power
mechanisms and produce two strategies of cooperative governance or autonomous gov-
ernance. Among them, the strategy of independent governance means that the subject is
affected by resistance and refuses to transform knowledge in order to maintain the local
‘rational interests’; the strategy of cooperative governance means that the subject is affected
by gravity and thrust and chooses to transform knowledge and obtain the benefits of
the knowledge effect. Due to the differences between focus government and non-focus
government, focus government usually actively leads non-focus government to transform
knowledge in cooperative governance. Non-focus governments generally take an active
part in knowledge transformation, and both sides realize knowledge flow and change
their own explicit and tacit knowledge level. The formation of cooperative or autonomous
governance strategies stems from the specific practices of different countries. Based on
the analysis of the literature, it is evident that the United States is a country with a federal
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government where local governments have more power and are less influenced by the
dynamics of social operations, which in turn can lead to autonomous dynamics [46–48].
In developed countries such as Europe, where the central government power is more
centralized and more influenced by the dynamics of social operations, local governments
tend to adopt more cooperative governance strategies [49–51]. In developing countries
such as India, Brazil, the Philippines, and Malaysia, government power appears to be
centralized but is actually relatively decentralized, with weak governance capacity in both
central and local governments in green governance activities [52–55]. On the basis of the
above research, this paper uses the Chinese government’s green governance experience
as a reference to analyze four cohort states formed by focus and non-focus governments
based on the combination of governance strategies and the role of pressure fields.

• In the negative-peer state, both parties choose the self-governance strategy. Due to
the development ladder, the interaction between the two sides is not strong, while
independent governance can retain local characteristics. In this state, both sides’
knowledge is only transformed by the internal knowledge chain, and the green
development gap is further expanded due to the difference in the knowledge base.

• In the reverse-peer state, the focus government chooses the active leadership strategy,
while the non-focus government keeps the independent governance strategy. Due
to the high willingness of the focus government, they hope to promote the flow of
green governance knowledge and promote green governance of non-focus govern-
ment. However, due to the lack of initiative and low level of willingness, non-focus
governments generally maintain the state of autonomous governance. In this state,
the focus government ‘follows’ the non-focus government’s green governance, and
the decision-making is in the opposite direction.

• In the positive-peer state, the focus government chooses the active leadership strategy,
and the non-focus government chooses the active participation strategy. Because of
both sides’ complementary ability and willingness, through cooperative governance
they can use the knowledge learning effect, knowledge spillover effect, knowledge
synergy effect, and knowledge reciprocity effect to improve their abilities or wishes.
In this state, the gap of green development is gradually narrowing.

• In the consistent-direction peer status, the focus government chooses the strategy of
self-governance, and the non-focus government chooses the strategy of active partici-
pation. Because of the low willingness level of some focus governments, they choose
independent governance to keep the competitive advantage of the jurisdiction and
avoid the risk of cooperation. The non-focus government is willing to seek cooper-
ative governance to realize the internal and external transformation of knowledge.
In this state, the non-focus government ‘catches up’ the focus government’s green
governance, and the decision-making is in a positive direction. It is worth noting that
due to the existence of a basic gap, non-focus government will continue to ‘fall behind,’
and regional green development differentiation may exist.

The generation of all kinds of green governance peer behavior, the realization of peer
behavior adapting to the regional environment, and the generation of peer benefits need
knowledge management regulation (as shown in Figure 3). The specific embodiment is
as follows: first, the level of green governance ability and willingness of various local
governments must be adjusted to make them enter the appropriate group state; secondly,
all kinds of the same group state must be guided to the positive-peer state to produce the
peer effect.
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Figure 3. Relationship between green governance and peer behavior.

4. Evolutionary Game Model of Green Governance Peer Behavior of Local
Government

Under the effect of knowledge management, explicit knowledge, and tacit knowledge,
such as green governance ability and willingness, focus governments and non-focus
governments are transformed into each other. Because of the interest and the necessity of
green governance, the two sides have generated a game relationship of green governance
in the collaborative knowledge transformation. Among them, the focus government and
non-focus government have two strategies of cooperative governance and autonomous
governance, respectively. According to the direction of decision-making and the effect of
strategy, they form four conglomeration states: positive-peer (cooperation cooperation),
negative-peer (autonomy autonomy), consistent-direction-peer (autonomy cooperation),
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and reverse-peer (cooperation autonomy). As a stable result of the evolutionary game
of local government’s green governance, peer state is essentially the result of knowledge
management regulation on the level of local government’s explicit and tacit knowledge.
It is also the degree of influence of various knowledge effects on local government’s
cooperation or autonomous strategy in the stages of internalization of external knowledge,
externalization of internal knowledge, and transformation of internal knowledge.

This paper constructs the evolutionary game model and analyzes the ultimate stability
strategy of the green governance peer behavior of local government, namely, the final peer
state. This paper discusses the influence of each knowledge effect on the stable strategy in
each stage of knowledge management and identifies the key factors contributing to the
formation of the knowledge effect. On this basis, considering that the goal of knowledge
management regulation is the level of explicit and tacit knowledge of local government,
the difference of the explicit and tacit knowledge level is related to the same group state.
Therefore, numerical evolution and simulation analysis have studied the influence of the
local government’s explicit and tacit knowledge level on the final peer state. By analyzing
the evolutionary stability and the influence of various factors on the peer state, the evolution
trend of green governance peer behavior of local government is intuitively displayed and
depicted, which provides theoretical guidance for guiding and controlling peer behavior
and forming a positive-peer state.

4.1. Basic Assumptions

According to the game relationship between the focus government and the non-focus
government in green governance, the following assumptions are put forward:

• The focus government adopts two strategies: ‘actively leading’ or ‘autonomous gov-
ernance’. The probability of choosing ‘active leadership’ is x, and the probability
of ‘independent governance’ is 1 − x. There are two green governance strategies of
non-focus government: ‘active participation’ and ‘autonomous governance’, the prob-
ability of ‘active participation’ is y, and the probability of ‘autonomous governance’ is
1 − y.

• Both ‘social internalization’ and ‘combinatorial internalization’ are the internalization
process of external knowledge, and also the process of knowledge appreciation and
coordination [56]. The abstract reflection is the influence of the knowledge learning
effect and knowledge spillover effect on the behavior of the subject.

a. In the knowledge learning effect, the green governance willingness level (tacit
knowledge level) of focus government and non-focus government is E1 and E2, respectively.
The reality is characterized by internal meetings of local governments on green communi-
cation, media campaigns on green governance, etc. When they transform knowledge, they
are influenced by each other’s will. The incentive coefficients of focus government and
non-focus government are a1 and a2, respectively. Indicates the frequency and acceptance
of interaction between the parties in reality. Due to the knowledge base gap, non-focus
government needs to effectively perceive tacit knowledge in the process of ‘learning’ from
the focus government, so the perception coefficient of the learning effect of non-focus
government is set as c.

b. In the knowledge spillover effect, the knowledge stock (explicit knowledge level)
of green governance of focus government and non-focus government is K1 and K2, respec-
tively. The reality is characterized by green summary reports and green experiences of local
governments. When the two sides interact with each other, they absorb the spillover part
of the management experience (government management ability, planning arrangement,
etc.) to acquire the other side’s knowledge. The knowledge spillover effect among subjects
is affected by the proportion of complementary knowledge among subjects, the degree of
knowledge protection, the ability of autonomous learning, and the ability of transformation
and landing [57]. It is assumed that the proportion of complementary knowledge between
focus government and non-focus government is α1 and α2, the degree of knowledge pro-
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tection is β1 and β2, the coefficient of autonomous learning ability is λ1 and λ2, and the
ability of knowledge transformation is θ1 and θ2.

c. Under the influence of the knowledge learning effect and knowledge spillover
effect, focus government and non-focus government construct the knowledge collaborative
network of green governance, forming the knowledge collaborative effect. Let h and i be
the elasticity coefficients of complementary knowledge stock shared by focus government
and non-focus government, respectively, and h + i = 1. The perceived relationship of
trust between the two sides will affect the knowledge synergy effect. The learning effect
perception coefficient c reflects the perception relationship. The knowledge synergy effect
benefit created by the focus government and the non-focus government is c(α1K1)

h(α2K2)
i.

In the repeated game of knowledge coordination, the focus government and non-focus
government will also be affected by the knowledge reciprocity effect [58]. The open part
of the knowledge system realizes the cooperative value added to the original knowledge
system through knowledge interaction. Assuming that ξ is the cooperative value-added
coefficient, the reciprocal effect of knowledge is inversely proportional to the degree of
knowledge protection.

Based on the second hypothesis, we get that the benefits of the knowledge learning
effect of the focus government and non-focus government are E2a1 and E1(a2 + c), respec-
tively. The return of the knowledge spillover effect income is K2α2(1 − β2)λ1K1θ1 and
K1α1(1 − β1)λ2K2θ2. Because of the difference of regional foundation and the knowledge
synergy effect input, the income of the knowledge synergy effect is not evenly distributed
but determined by the proportion of knowledge synergy effect income distribution z1 and
z2. Therefore, the income of the focus government and non-focus government through
the knowledge synergy effect is z1c(α1K1)

h(α2K2)
i and z2c(α1K1)

h(α2K2)
i, respectively. In

the knowledge reciprocity effect, the focus government and non-focus government obtain
value-added benefits, which are K1(1 − β1)ξ and K2(1 − β2)ξ, respectively.

• ‘Social externalization’ and ‘combinatorial externalization’ are both internal knowl-
edge externalization processes. In the process of knowledge external transfer, each
subject has to bear the corresponding expenditure costs, mainly including emotional
willingness expenditure, the loss of private value of knowledge, and the use cost of
knowledge platform. In the process of social externalized tacit knowledge transfer,
there are activity expenses such as collaborative docking and negotiation, assuming
that the tacit knowledge expenditure coefficients of focus government and non-focus
government are m1 and m2, respectively. Therefore, the cost of each knowledge
learning effect is m1E1 and m2E2. In the explicit knowledge transfer of combinatorial
externalization, the private value of knowledge of all governments is impaired, and
the management experience, policy guidance, and other activities need to rely on
effective channels or places. The higher the occupation rate of knowledge transforma-
tion platform, the higher the cost of human and material resources. Assuming that
the value coefficient of explicit knowledge of the focus government and non-focus
government is b1 and b2, respectively, and the occupancy rate of knowledge transfor-
mation platform is d1 and d2, respectively, the cost of the knowledge spillover effect is
K1(b1 + d1) and K2(b2 + d2), respectively. In the knowledge synergy effect, in order
to build a knowledge collaborative network, the focus government and non-focus
government bear the cooperation costs of n1α1K1 and n2α2K2, respectively, and n1 and
n2 are the respective cooperation cost coefficients.

• In self-governance, knowledge is only transformed internally. At this time, the focus
government and non-focus government rely on their own explicit and tacit knowledge
to form internal knowledge income (K1 + E1)R1 and (K2 + E2)R2, where R1 and R2
are fixed income coefficients. There are differences in the development basis between
focus government and non-focus government, and their own governance will further
expand the green development gap: R1 > R2. At the same time, the focus government
and the non-focus government rely on the ability of self-learning and knowledge
transformation, tap the potential knowledge benefits, and can obtain the knowledge
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value-added benefits of self-governance: ΔK1λ1θ1, ΔK2λ2θ2, where ΔK1, ΔK2 are the
knowledge increments obtained by both sides through focused learning. Because
of the idle spillover knowledge resources and knowledge closure, the focus govern-
ment and non-focus government will lose the opportunity of spillover knowledge:
K1(1 − β1)γ11, K2(1 − β2)γ21. γ11. γ21 is the opportunity loss coefficient of the focus
government and non-focus government, respectively. The focus government and the
non-focus government are punished for the loss of knowledge protection: K1β1γ12
and K2β2γ22. γ12 and γ22 are the penalty coefficients of knowledge protection for the
focus government and non-focus government, respectively.

• There are external constraints in knowledge management. When the focus government
actively leads and the non-focus government actively participates in green governance,
the central government will give corresponding incentive support Rg1 and Rg2. The
central government tries its best to promote the integration of regional green devel-
opment. When the non-focus government has the will to actively participate and
the focus government governs independently, it will give the focus government F
punishment. The focus government will eliminate the backward industries to the
non-focus government, so the focus government will get the industry elimination
income G1, and the non-focus government will get the industry transfer income G2.
Considering the lack of the initial development ability of the non-focus government,
when the focus government actively leads and the non-focus government governs
independently, the central government will not punish the non-focus government
temporarily. Any party who refuses to cooperate in governance will suffer credit
loss T.

4.2. Payment Matrix and Dynamic Equation of Replication

When the focus government and non-focus government are positive peers, the cor-
responding strategy combination is active leadership and active participation. Each sub-
ject realizes the internal and external transformation of knowledge, keeps the internal
knowledge benefits, and undertakes the cost of the knowledge learning effect, knowledge
spillover effect and knowledge spillover effect. Each subject obtains the benefits of the
knowledge learning effect, knowledge spillover effect, knowledge synergy effect, knowl-
edge reciprocity effect, and the incentive support given by the central government. In
the case of negative peers corresponding to the combination of strategies of autonomous
governance and autonomous governance, knowledge only transforms internally. Each
subject undertakes the opportunity to lose spillover knowledge and the penalty loss of
knowledge protection, gains internal knowledge benefits, and gains value-added benefits
through self-governance. In the case of consistent direction peers, the strategy combination
is autonomous governance and active participation. The focus government bears the loss
of knowledge opportunity and knowledge protection punishment and suffers from exter-
nal punishment and reputation loss, but gains internal knowledge income, value-added
income, and industry elimination income. At this time, the non-focus government bears
the cost of the knowledge learning effect and knowledge spillover effect. Because the
cooperative relationship cannot be constructed, it can only obtain internal knowledge
benefits, industrial transfer benefits, and the central government’s incentive. In the case of
reverse peers, the corresponding strategy combination is active leadership and autonomous
governance. The focus government bears the cost of knowledge learning and spillover.
Because of the blocking of knowledge transformation, they only gain internal knowledge
benefits and incentive benefits. The non-focus government loses the knowledge opportu-
nity income and bears the punishment of knowledge protection and faces the reputation
loss but gains the internal knowledge income and value-added income.

According to the above assumptions and the profit and loss analysis, the payment
matrix of the game is obtained, as shown in Table 1.
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Table 1. Payment matrix of the game between the Non-focus government and non-focus government.

Non-Focus-Government
Active Participation Autonomous Governance

Focus
goven-
ment

active
leadership

E2a1 + K2α(1 − β2)λ1K1θ1 + z1c(α1K1)
h(α2K2)

i+
(K1 + E1)R1 + Rg1 + K1(1 − β1)ξ − m1E1 − K1(b1 + d1)− n1α1K1

;

E1(a2 + c) + K1α(1 − β1)λ2K2θ2 + z2c(α1K1)
h(α2K2)

i+
(K2 + E2)R2 + Rg2 + K2(1 − β2)ξ − m2E2 − K2(b2 + d2)− n2α2K2

(K1 + E1)R1 + Rg1 − K1(b1 +
d1)− m1E1;
(K2 + E2)R2 + ΔK2λ2θ2 −
T − K2(1 − β2)γ21 − K2β2γ22

autonomous
governance

(K1 + E1)R1 + G1 + ΔK1λ1θ1 − F − T − K1(1 − β1)γ11 − K1β1γ12;
(K2 + E2)R2 + G2 + Rg2 − m2E2 − K2(b2 + d2)

(K1 + E1)R1 + ΔK1λ1θ1 −
K1(1 − β1)γ11 − K1β1γ12;
(K2 + E2)R2 + ΔK2λ2θ2 −
K2(1 − β2)γ21 − K2β2γ22

According to the revenue matrix in Table 1, we can calculate the expected revenue and
average revenue when the focus government and non-focus government choose different
strategies. The expected benefits of active leadership U11, autonomous governance U12,
and average income U1 of the focus government can be expressed as:

U11 = y[E2a1 + K2α(1 − β2)λ1K1θ1 + z1c(α1K1)
h(α2K2)

i + (K1 + E1)R1 + Rg1 + K1(1 − β1)ξ − m1E1 − K1(b1 + d1)− n1α1K1]

+(1 − y)[(K1 + E1)R1 + Rg1 − K1(b1 + d1)− m1E1]

U12 = y[(K1 + E1)R1 + G1 +ΔK1λ1θ1 − F − T −K1(1− β1)γ11 −K1β1γ12] + (1− y)[(K1 + E1)R1 +ΔK1λ1θ1 −K1(1− β1)γ11 −K1β1γ12]

U1 = xU11 + (1 − x)U12

Similarly, the expected benefits of non-focus government U21 (active participation),
U22 (autonomous governance), and U2 (average benefits) can be expressed as follows

U21 = x[E1(a2 + c) + K1α(1 − β1)λ2K2θ2 + z2c(α1K1)
h(α2K2)

i + (K2 + E2)R2 + Rg2 + K2(1 − β2)ξ − m2E2 − K2(b2 + d2)− n2α2K2]

+(1 − x)[(K2 + E2)R2 + G2 + Rg2 − K2(b2 + d2)− m2E2]

U22 = x[(K2 + E2)R2 + ΔK2λ2θ2 − T − K2(1 − β2)γ21 − K2β2γ22] + (1 − x)[(K2 + E2)R2 + ΔK2λ2θ2 − K2(1 − β2)γ21 − K2β2γ22]

U2 = yU21 + (1 − y)U22

From the above expressions, the replication dynamic equations of the focus govern-
ment and non-focus government can be calculated.

The dynamic replication equation of the focus government’s choice of active leadership
strategy is as follows:

F(x) = dx
dt = x(U11 − U1) = x(1 − x)

{
y[E2a1 + K2α2(1 − β2)λ1K1θ1 + z1c(α1K1)

h(α2K2)
i + K1(1 − β1)ξ

−n1α1K1 − G1 + F + T] + [Rg1 − K1(b1 + d1)− m1E1 − ΔK1λ1θ1 + K1(1 − β1)γ11 + K1β1γ12]
}

The dynamic replication equation of the non-focus government’s choice of active
participation strategy is as follows:

F(y) = dy
dt = y(U21 − U2) = y(1 − y)

{
x[E1(a2 + c) + K1α1(1 − β1)λ2K2θ2 + z2c(α1K1)

h(α2K2)
i + K2(1 − β2)ξ

−n2α2K2 − G2 + T] + [Rg2 + G2 − K2(b2 + d2)− m2E2 − ΔK2λ2θ2 + K2(1 − β2)γ21 + K2β2γ22]
}

In order to solve the equilibrium point-of-evolution game, let F(x) = 0 and F(y) = 0,
five local equilibrium points can be obtained: a (0,0), B (0,1), C (1,0), D (1,1) and E (x∗, y∗).
Where x∗, y∗ are:

x∗ =
K2(b2 + d2) + m2E2 + ΔK2λ2θ2 − Rg2 − G2 − K2(1 − β2)γ21 − K2β2γ22

E1(a2 + c) + K1α1(1 − β1)λ2K2θ2 + z2c(α1K1)
h(α2K2)

i + K2(1 − β2)ξ − n2α2K2 − G2 + T
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y∗ =
K1(b1 + d1) + m1E1 + ΔK1λ1θ1 − Rg1 − K1(1 − β1)γ11 − K1β1γ12

E2a1 + K2α2(1 − β2)λ1K1θ1 + z1c(α1K1)
h(α2K2)

i + K1(1 − β1)ξ − n1α1K1 − G1 + F + T

4.3. Equilibrium Stability Strategy Analysis

According to Hirshleifer theory [59], the Jacobian matrix can be used to analyze the
local stability of the evolutionary system at the above five equilibrium points. According
to the dynamic replication equation, the Jacobian matrix is obtained.

J =

⎡
⎣ ∂F(x)

∂(x)
∂F(x)
∂(y)

∂F(y)
∂(x)

∂F(y)
∂(y)

⎤
⎦ =

[
AB
CD

]

Among them,

A = (1 − 2x)
{

y[E2a1 + K2α2(1 − β2)λ1K1θ1 + z1c(α1K1)
h(α2K2)

i + K1(1 − β1)ξ

−n1α1K1 − G1 + F + T] + [Rg1 − K1(b1 + d1)− m1E1 − ΔK1λ1θ1 + K1(1 − β1)γ11 + K1β1γ12]
}

B = x(1 − x)[E2a1 + K2α2(1 − β2)λ1K1θ1 + z1c(α1K1)
h(α2K2)

i + K1(1 − β1)ξ − n1α1K1 − G1 + F + T]

C = y(1 − y)[E1(a2 + c) + K1α1(1 − β1)λ2K2θ2 + z2c(α1K1)
h(α2K2)

i + K2(1 − β2)ξ − n2α2K2 − G2 + T]

D = (1 − 2y)
{

x[E1(a2 + c) + K1α1(1 − β1)λ2K2θ2 + z2c(α1K1)
h(α2K2)

i + K2(1 − β2)ξ

−n2α2K2 − G2 + T] + [Rg2 + G2 − K2(b2 + d2)− m2E2 − ΔK2λ2θ2 + K2(1 − β2)γ21 + K2β2γ22]
}

Then the trace of the matrix is: trJ = A + D.
The determinant of the Jacobian matrix and the sign of trace can determine when the

above five equilibrium points are stable strategies (ESS). When trJ < 0 and detJ = |J| > 0
are satisfied, the equilibrium point reaches a stable state and finally becomes a stable strategy.

Because x∗, y∗ ∈ [0, 1], we get

K1(b1 + d1) + m1E1 + ΔK1λ1θ1 − Rg1 − K1(1 − β1)γ11 − K1β1γ12 > 0

K2(b2 + d2) + m2E2 + ΔK2λ2θ2 − Rg2 − G2 − K2(1 − β2)γ21 − K1β1γ22 > 0

That is, when both sides choose to govern independently, the benefits are greater than
those of one party seeking cooperation with the other. It shows that if the two sides cannot
reach a cooperation agreement, the active participants will suffer a great loss. The overall
benefit of the consistent direction peers or reverse peers is less than that of negative peers.
Under this condition, the local stability results of the five equilibrium points are shown in
Table 2.

Table 2. Local stability analysis of equilibrium point.

Equilibrium Points trJ detJ Local Stability

A (0,0) − + ESS
B (0,1) + + Instable
C (1,0) + + Instable
D (1,1) − + ESS

E (x∗, y∗) / 0 Saddle point

It can be seen from Table 2 that there are two unstable points B (0,1) and C (1,0) in
the evolution system of green governance peer behavior of the focus government and
non-focus government. Point E (x∗, y∗) is the saddle point and point A (0,0) and point
D (1,1) are the stable points of the system. Therefore, the evolution phase diagram of the
system is shown in Figure 4.
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Figure 4. Phase diagram of system evolution.

It can be seen from Figure 4 that the saddle point position determines the stable
strategy and the final partner state of the focus government and the non-focus government.
Taking the broken line connected by points B, C, and E as the convergence critical line of the
system, at the top right of the broken line (BECD) the system converges to the positive-peer
state. In the lower left part of the broken line (ABEC part), the system converges to the
negative-peer state. The larger the area of convergence region (BECD or ABEC), the closer
the system is to the stable point (points D, A).

4.4. Influence of Knowledge Management on the Evolution Trend of Peer Behavior
4.4.1. The Evolution Trend of Peer Behavior in the Internalization Stage of
External Knowledge

From the expressions of x∗ and y∗, we can see that:

• The effect of knowledge learning promotes the focus government and non-focus gov-
ernment to actively participate in knowledge transformation activities to achieve a
positive-peer state. Willingness stimulus coefficient a1, a2 and learning effect percep-
tion coefficient c are the decreasing functions of x∗ and y∗. With the higher stimulation
degree of the two kinds of government to the knowledge learning effect, the stronger
the relationship between perception and trust. Saddle point e gradually transfers
to equilibrium point A, and the system is stable in the positive-peer state of active
leadership and active participation.

• The knowledge synergy effect plays a positive role in promoting the focus govern-
ment and non-focus government to achieve positive-peer status. With the increase of
elasticity coefficient, h, i of complementary knowledge stock and distribution ratio
z1, z2 of knowledge synergy income, BECD area increases significantly. This shows
that the higher the elasticity of complementary knowledge stock of focus government
and non-focus government, the higher the income of the knowledge synergy effect
transformation, which is greater than the income of their own governance and pro-
motes both sides of the game to stay in a positive-peer state. At the same time, the
higher the distribution coefficient of synergy benefits, the stronger their willingness to
participate, but it is possible for both sides to fall into a bad situation of competing
for interests. Because the elasticity coefficient of complementary knowledge stock
has a relationship of h + i = 1 and the focus government knowledge stock is signif-
icantly higher than that of non-focus government, the complementary knowledge
stock elasticity coefficient of the focus government has a stronger effect on the overall
knowledge synergy effect income.

• The reciprocal effect of knowledge promotes the evolutionary system to a positive-peer
state. The cooperative value-added coefficient ξ is decreasing with x∗ and y∗, which
indicates that under the knowledge collaborative network, the focus government and
non-focus government gain value-added benefits, and the system will converge to a
stable state of active leadership and active participation.
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Conclusion 1: The stronger the trust relationship between the two types of govern-
ments, the closer the exchange of management will be, and the knowledge learning effect
will promote the two sides to enter into a positive-peer state. The two types of government
should intensify the frequency of communication, actively align their willingness to green
governance and strengthen the positive-peer effects.

Conclusion 2: In the process of knowledge synergy, if the two types of government
knowledge structure are complementary and the non-focus government is willing to give
part of the synergy benefits to the focus government, this will contribute to the stability of
the positive-peer state of both sides. At this point, non-focal governments should focus on
the long-term benefits of green governance and avoid short-term horizons that limit the
positive-peer effects.

Conclusion 3: If the ability of knowledge cooperation and development is strong, it will
obtain a higher knowledge reciprocity effect to maintain a positive-peer state. Therefore,
the two types of governments should dovetail their spatial governance policies to jointly
promote green industry development to avoid the excessive losses of a single development.

4.4.2. Evolution Trend of Peer Behavior in Internal Knowledge Externalization Stage

From the expressions of x∗ and y∗, we can see that:

• The input cost of the knowledge learning effect suppresses the participation enthusi-
asm of the focus government and non-focus government. Tacit knowledge expenditure
coefficients m1 and m2 are increasing functions of x∗ and y∗. With the increase of pa-
rameter value, saddle point e gradually approaches equilibrium point D, and the
ABEC region expands continuously. The system converges to the negative-peer state
of autonomous governance and autonomous governance.

• The knowledge protection behavior and cost input in the knowledge spillover effect
have negative effects on the evolution system. The degree of knowledge protection β1,
β2, the value coefficient of explicit knowledge b1, b2, the occupation rate of knowledge
transformation platform d1, d2 and x∗, y∗ showed an increasing relationship. With
the increase of parameter value, the ABEC region increased significantly. This shows
that the increase of the value coefficient of explicit knowledge leads to the two kinds
of governments paying more attention to the protection of knowledge. On the one
hand, it increases the cost of knowledge spillover, on the other hand, it reduces the
knowledge that can be shared and used, which makes both sides more likely to
self-governance. At the same time, due to the increase of the occupation rate of the
knowledge transformation platform, the load of knowledge transformation increases
and the efficiency of knowledge spillover decreases, which is not conducive to the
construction of a knowledge collaboration network.

Conclusion 4: The higher the cost of the tacit knowledge exchange between the two
types of government, the weaker the knowledge learning effect acquired by both sides,
which leads to a negative-peer state for both sides.

Conclusion 5: The higher degree of protection for the two types of government will
lead to higher value knowledge and the overcrowding of the knowledge transformation
platform will lead to the closure of knowledge activities, which will make it difficult for both
sides to obtain the knowledge spillover effect. This tends to lead to a negative-peer state.

4.4.3. Peer Behavior Evolution Trend in Internal Knowledge Transformation Stage

From the expressions of x∗ and y∗, we can see that:

• The increment of autonomous governance knowledge ΔK1 and ΔK2 are positively
correlated with x∗ and y∗. With the increase of parameter value, the system converges
to the negative-peer state. This shows that when the two players choose the self-
governance strategy, the value-added benefits brought by self-focused development
are higher than that of knowledge collaborative transformation, so they tend to
choose the negative-peer state. There is no doubt that in this development mode,
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both focus government and non-focus government can construct a green governance
mode with local characteristics and expand the stock of government knowledge.
However, due to the weak foundation of non-focus government, the knowledge
increment of the two is obviously not at the same level, which leads to the further
widening of the development gap. This is also the ‘negativity’ of the negative-peer
state. From the perspective of revenue, the knowledge incremental revenue of both
sides is obviously greater than the knowledge synergy effect revenue in the short
term. Because the latter needs continuous investment and stable knowledge exchange
channels (low knowledge protection, low platform occupancy rate, etc.), the two types
of governments tend to choose autonomous governance.

• The chance loss coefficient γ11, γ21 and knowledge protection penalty coefficient γ12,
γ22 are negatively correlated with x∗, y∗. With the increase of the parameter value,
the system converges to a positive-peer state. The higher the value of knowledge
opportunity utilization and the greater the punishment to knowledge protection
forces both sides to choose the actively lead and actively participate strategy. As a
rational decision, when one party is idle or the redundant knowledge is too much,
the other party needs corresponding knowledge to make up for it. The knowledge
collaborative transformation activity can not only enlarge the value of knowledge, but
also reduce punishment by opening knowledge and promoting the green collaborative
development of the region.

Conclusion 6: The stronger the ability of the two kinds of governments to mine their
own knowledge, the lower their willingness to participate in knowledge interaction, which
leads to the formation of a negative-peer state.

Conclusion 7: The increase of opportunity and income of knowledge will enhance
the willingness of the two types of government to participate in knowledge interaction.
The increase of knowledge protection punishment will further promote the formation of a
positive-peer state.

4.4.4. Influence of External Constraints of Knowledge Management on the Evolutionary
Trend of Behavior of the Peer

From the expressions of x∗ and y∗, we can see that the loss of credit T and punishment
F are decreasing functions of x∗ and y∗. When the value of T or F is increased, saddle point
E tends to be stable point A. This shows that the greater the loss of government image or
reputation, the more the government external expenditure caused by breach of contract and
the resulting loss makes the organization tend to choose positive behavior. Considering
that the central government is not willing to lead the focus government, the greater the exit
penalty of the focus government is, the more the focus government will choose to actively
lead. Therefore, in the consistent direction peer, punishment F suppresses the formation
of the consistent-direction-peer state, while reputation loss T promotes the non-focus
government to expand internal expenditure, avoid the occurrence of the adverse peer state,
and finally guide both sides of the game to stabilize in the positive-peer state.

Conclusion 8: Stronger punishment and stronger binding forces of the intergovern-
mental cooperation contract will promote the two types of governments to maintain a
positive-peer state.

4.5. The Influence of Explicit and Tacit Knowledge Level on the Final Peer State

In order to investigate the influence of explicit and tacit knowledge level of the focus
government and non-focus government on knowledge transformation behavior and final
peer state more intuitively, this paper used MATLAB to carry out numerical simulation. The
initial parameter assignment is shown in Table 3, and the initial behavior probability was
set as (0.5,0.5). In this regard, the initial data were modelled and selected from government
reports on the Yangtze River Economic Zone, and the corresponding indicators that could
be drawn upon were transformed to the same order of magnitude. For example, K1 is the
average number of green governance policies made public by the three focus governments
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of Jiangsu, Zhejiang, and Shanghai over the years, while K2 is the average number of
green governance policies of non-focus governments such as Anhui. Other indicators were
similarly compared to ensure the validity of the simulation.

Table 3. Initial parameter assignment.

Related
Parameters

Parameter
Value

Related
Parameters

Parameter
Value

Related
Parameters

Parameter
Value

Related
Parameters

Parameter
Value

K1 5 K2 4 E1 5 E2 4
a1 0.5 a2 0.8 b1 2.4 b2 2
d1 0.6 d2 0.5 F 0.2 G1 5
G2 1 h 0.5 i 0.5 c 0.5
m1 0.6 m2 0.5 n1 3 n2 2
Rg1 0.2 Rg2 1 T 1.8 z1 0.6
z2 0.4 ΔK1 3 ΔK2 2 α1 0.4
α2 0.6 β1 0.8 β2 0.5 λ1 0.6
λ2 0.5 θ1 0.6 θ2 0.5 γ11 3
γ21 2 γ12 2 γ22 1 ξ 5

The effect of the willingness level of green governance (tacit knowledge level) on peer
status was analyzed. With other parameters unchanged, it can be seen from Figure 5 that:

• (1) In Figure 5a, when the tacit knowledge level of the focus government and non-
focus government is low as a whole (E < 10), both sides eventually tend to be in a
negative-peer state (0,0). Among them, the non-focus government’s willingness to
actively participate will first have a small increase, and with the evolution of time,
the willingness to participate will decline. The willingness of the focus government
to actively lead will first decline significantly, then decline steadily and stay in the
state of self-governance. Therefore, both sides experience the evolution process from
consistent direction peer to negative peer. (2) When E2 is constant and E1 is higher, the
speed of non-focus government converging to the state of self-governance slows down
but accelerates the decline of focus government’s willingness to actively lead. When
E1 remains unchanged and E2 is lower, the willingness of non-focus government to ac-
tively participate is stronger, and the decline speed of willingness further slows down
and the convergence speed of focus government to self-governance is also slower than
that of the higher E1 state. (3) In the early stage of knowledge transformation, the
benefit of the non-focus government’s knowledge learning effect is greater than the
expenditure of knowledge externalization, so its willingness to actively participate has
increased. The larger the knowledge gap and the lower the level of tacit knowledge,
the lower the decline rate of willingness to participate. For the focus government, the
higher the level of tacit knowledge, the higher the cost of knowledge externalization
and the faster the decline of participation willingness. The increase of the knowledge
gap further enlarges the imbalance of the focus government, which leads to its choice
of independent governance strategy.

• In Figure 5b, (1) when the tacit knowledge level of the focus government and non-focus
government is higher as a whole (E > 20) or the tacit knowledge gap is larger, both
sides tend to be in a negative-peer state (0,0). Different from the feedback in Figure 5a,
when the level of tacit knowledge is high, the willingness of active participation of
the focus government and non-focus government rapidly declines and the speed
of convergence to a negative-peer state (0,0) accelerates, and there is no transition
period of a consistent-direction-peer state. (2) As the tacit knowledge level of the
non-focus government is higher than that of the focus government, the willingness
of the non-focus government to actively participate in the decline is faster, while the
decline rate of the focus government is slower. (3) When the level of tacit knowledge
on both sides is high, the benefits of learning and imitation will narrow. When the
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knowledge gap increases significantly, the positive will of the focus government and
the non-focus government will first increase slightly.

(a) E < 20 

 
(b) E > 20 

Figure 5. Evolution of the same peer state of both sides of the game when the tacit knowledge
level changes.

The effect of knowledge stock (explicit knowledge level) of green governance on peer
status was analyzed. With other parameters unchanged, it can be seen from Figure 6:

• In Figure 6a, (1) when the explicit knowledge level of focus government and non-focus
government is low as a whole (K < 10), both sides eventually tend to be in a negative-
peer state (0, 0). Among them, the willingness of non-focus governments to actively
participate increases slightly at first and then decreases slowly. The focus government’s
willingness to actively lead continues to decline, and the decline rate gradually slows
down. Similar to the mechanism of tacit knowledge, with the increase of knowledge,
the focus government’s willingness to lead decreases and increases rapidly, and the
expansion of the knowledge gap also leads to the decline of leadership intention.
However, the willingness of non-focus government to participate in the process of
change is different. When the knowledge gap is large, the willingness of non-focus

156



Land 2021, 10, 472

government to participate in the process of change is low. (2) With the decrease of their
explicit knowledge level, the willingness curve of active participation rises. However,
when the knowledge gap expands, the role of the knowledge spillover effect on non-
focus government is reduced, and it is difficult for non-focus government with a weak
foundation to obtain favorable resources and generate substantial benefits through
the knowledge spillover effect. In the background there are external investments
but as profits and the focus government’s active will are not strong, the non-focus
government tends to finally move to autonomous governance mode. It can be seen
that the knowledge gap limits the role of the knowledge spillover effect, leading to a
negative-peer state of the system.

• In Figure 6b, (1) when the explicit knowledge level of the focus government and
non-focus government is higher as a whole (K > 20) or the explicit knowledge
gap changes, the final state of both side changes. With the obvious increase of the
explicit knowledge gap, the positive will of both sides continues to decrease, which
is faster than that in Figure 6a. This reflects the existing problems of regional green
development: In order to build better and faster in the green advantage industry and
give play to the ‘first mover’ advantage, the focus government will speed up the pace
of independent development, leading to the widening gap of explicit knowledge, such
as the management experience of local governments among regions. (2) When both
sides are in a state of a high level of explicit knowledge, the benefit of the knowledge
spillover effect is significantly higher than that of external expenditure. At this time,
although the focus government undertakes more external investment due to the rise of
the stock of non-focus government knowledge, the focus government can also accept
part of the spillover knowledge and make up for its own shortcomings. The two
sides present the collaborative situation of mutual benefits and a win-win relationship,
forming a (1,1) positive-peer state.

(a) K < 20 

Figure 6. Cont.

157



Land 2021, 10, 472

(b) K > 20 

Figure 6. Evolution of the same peer state of both sides of the game when the level of explicit
knowledge changes.

5. Conclusions and Suggestions

Based on the improved SECI model, this paper constructs a dynamic evolutionary
game model of local government green governance peer behavior and further explains
the mechanism of knowledge management on local government green governance peer
behavior. It also considers the effects of knowledge learning, knowledge spillover, knowl-
edge synergy, and knowledge reciprocity in the process of knowledge internal and external
transformation. The results show that:

• Good trust and communication between governments are the basis of the knowledge
learning effect. The key to the formation of the knowledge synergy effect is to enhance
the complementarity of the knowledge structure among governments and give way
to the interests of non-focus governments. The two kinds of government ability
of cooperative knowledge development determine the strength of the knowledge
reciprocity effect. With the increase of the knowledge effect, focus governments and
non-focus governments will maintain a positive-peer state.

• The increase of tacit knowledge exchange cost will restrain the effect of knowledge
learning. If the two kinds of governments form a relatively closed concept of knowl-
edge utilization, overemphasize higher-value knowledge, enhance protection, and the
infrastructure of knowledge utilization is not in place and the knowledge transforma-
tion platform is overcrowded, it will lead to the weakening of the knowledge spillover
effect. With the attenuation of the two kinds of knowledge effects, focus government
and non-focus government will stabilize the negative-peer state.

• The more active the knowledge transformation activities within the two types of
government, the stronger the ability to mine their knowledge, which will inhibit the
willingness of knowledge interaction and lead to the formation of a negative-peer
state.

• The higher the opportunity income of the two types of intergovernmental external
knowledge transformation activities, the greater the restriction of knowledge protec-
tion, and the higher the degree of punishment of the central government on knowledge
closure behavior, the stronger the binding force of intergovernmental cooperation
contract will be, promoting the formation of a positive-peer state.

• The knowledge learning effect only exists in the early and middle stages of green
governance. When the willingness to manage is high, the effect of learning is limited.
When the difference of management intention is large, both sides’ enthusiasm to
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participate in the collaborative transformation of knowledge increases, but because the
high willing side bears too much cost, the collaborative relationship may break down.

• The knowledge spillover effect plays an important role in the later stage of green
governance. With the increase of the capacity gap, the knowledge acceptance and
transformation of non-focus government spillovers are limited, limiting the knowledge
spillover effect. When peer interaction is positive, knowledge spillover will bring benefits.

Therefore, the following suggestions were put forward in this paper:

• Improve the efficiency of external knowledge absorption and strengthen the perception
of external knowledge. The non-focus government should take the initiative to get
close to the focus government, learn from the other party’s green governance will,
optimize the knowledge structure of management ability, and improve the elasticity
of complementary knowledge stock. The non-focus government should make the
proportion of low knowledge cooperative income distribution and the flexibility of
knowledge stock properly and gain more knowledge income through increased overall
interests. The non-focus government should actively absorb the focus government’s
management talents, open the exchange of posts and enterprises, and improve the
absorption capacity of external explicit and tacit knowledge.

• Reduce the cost of knowledge outflow and avoid the collaborative crisis caused by
knowledge ‘private possession.’ In knowledge learning, the cost of observation and
communication should be controlled reasonably. In knowledge spillover, optimize the
knowledge docking channels and platform space, reduce the occupancy of knowledge
conversion platforms, share common experience, planning, and schemes, and enhance
all governments’ behavior enthusiasm. The regional government should form a
unified program document and build a platform for knowledge transformation across
regions. The green development policies of local governments can be seamlessly
linked and a shared government platform can be established to gradually eliminate
the constraints of geography on development.

• Correctly guide the internal knowledge transformation process. Through internal
knowledge transformation, some governments increase knowledge increment signif-
icantly and obtain more knowledge increment benefits. However, the government
should take a long-term view, reasonably evaluate the situation of its knowledge
increment in the region and clarify the opportunity loss of knowledge investment and
the damage of knowledge protection punishment to its interests. As far as the green
development environment is concerned, restrictive punishment measures can be im-
plemented to reduce the bad behaviors of ‘free-riding’ and the belief that ‘knowledge
is not open’.

• Create an excellent positive-peer environment and improve the local government
audit and guidance mechanism. The central government should assess the local gov-
ernment’s decision-making situation in time and regulate the bad behavior reasonably.
The government should pay attention to the good government images and reputations,
encourage local cooperation, and curb the relatively closed government behavior and
refusal to exchange knowledge.

• Local governments should be encouraged to choose the appropriate group state, ensur-
ing that their development is not biased, decisions are not blind, and management is
followed. The non-focus government, if it is not encouraged, can enter into a positive-
peer state. Non-focus government can use the knowledge learning effect in the early
stage to increase the willingness of green governance, promote the improvement of
management ability with the help of the transfer of internal tacit knowledge to explicit
knowledge, and then enter the period of rapid green development with the help of the
knowledge spillover effect. As for the focus governments, they are not encouraged
to choose to lead actively. In the early stage, the non-focus government’s awareness
of green governance is weak, relying on the focus government’s unilateral wake-up
effect, which is low and easy to undermine their own positive will. The non-focus
government can gradually lead the regional collaborative governance and take the
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initiative to carry out knowledge spillover in the middle and later stages by follow-
ing independently. Therefore, this paper encourages the formation of negative-peer,
consistent-direction-peer, reverse-peer, and positive-peer development paths. All
kinds of companion states are reasonable and necessary. The government should ratio-
nally analyze the path of green governance decision-making to formulate appropriate
development plans.

The article examines green governance in China from the perspectives of central and
local governments, focus and non-focus governments, but the following shortcomings
still exist: (1) The ultimate landing point of the government’s green governance is still on
the green innovative enterprises. The article only considers the impact of the peer effects
among local governments on green governance, and subsequent studies can add the role
of enterprises. (2) In terms of methodology, the article adopts a two-party evolutionary
game approach. In subsequent studies, green innovation enterprises can be added to build
a three-party evolutionary game model to analyze the government’s green governance
behavior more comprehensively.
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Abstract: Although some attempts have been made to elucidate the relationship between law-based
governance and housing prices, the existing literature still provides limited knowledge about the
mediating mechanisms through which law-based governance correlates with housing prices. This
study specifically investigates how the association between the rule of law and housing prices is
sensitive to public satisfaction, and how the connection is heterogeneous across geographic and
socioeconomic groups. Using panel data of Chinese cities over the period 2014–2017, our econometric
estimation results indicate that law-based governance may enlarge financial loans and foreign
investment and then raise housing prices, which is robust to different specifications. Moreover, the
relationship is heterogeneous across city groups and sensitive to the degree of satisfaction with the
rule of law quality. Additionally, we demonstrate that the mediating role of financial loans is larger
than that of foreign investment. In the stage of emerging economies’ pursuit of the rule of law, our
findings have useful implications for local governments to control rapidly rising housing prices by
reducing loans and foreign investment.

Keywords: rule by law; law-based governance; housing price; sensitivity; heterogeneity; mediat-
ing mechanism

1. Introduction

It is widely agreed that the quality of governance matters for economic prosperity [1–3],
but the linkage between specific aspects of governance quality and economic prosperity has
not been sufficiently studied in the literature yet. In the World Bank’s first series of publica-
tions that stress “governance matters for development”, the notion of “good governance”
was built on four components that include the competence of the public sector to manage
the economy and deliver public services, accountability of public officials, transparency of
policy frameworks, and a legal framework for development [4–6]. However, the literature
has not reached a consensus on what type of legal framework performs better in facilitating
development [7,8]. In the World Bank’s publication, only the legal framework satisfying
the principle of “the rule of law” can create a sufficient stable setting for efficient use of
resources and productive investment [5]. Nevertheless, “the rule of law is notoriously
difficult to define and measure” [9]. Meanwhile, the connection between the rule of law and
economic prosperity is still under extensive debate [10,11]. In several emerging economies,
a low or even, sometimes, a negative association between the rule of law and economic
development is observed [12,13]. In addition, as far as the authors are aware, to date, all
the existing analyses on the law–development nexus have been conducted at a national
level and none have been based on subnational or city-level data.

Over the last few decades, the Chinese ruling party (Chinese Communist Party, CCP)
has made constant efforts towards “governing the country according to the law” [14]. Just
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recently, the fourth plenary session of the 19th CCP Central Committee that ended in
Oct. 2019 again reiterated the importance of “ensuring law-based governance in all areas,
building a country of socialist rule of law” [15]. However, several scholars have stressed
that the Chinese state’s attempts to use laws as a means to exercise the rule do not fit
the universal notion of the “rule of law” but instead are better interpreted as pursuing a
governance model of “rule by law” [16–19]. In this paper, we do not plan to get involved
in the debate on whether and how the Chinese institutionalization efforts in its legal
framework are different from the universal notion of the “rule of law”. We hereby use
the term “law-based governance” to refer to the law aspect of governance, as this term
is the standard word used in the English versions of the Chinese government’s official
documents for promoting legal development [20] and also the translated copy of President
Xi Jinping’ related works [21]. While “law-based governance” appears to mainly emphasize
the functional use of law in the spirit of “governing according to law” [22] or “rule-based
regulation” and “law-based control” [17], it is, however, open to wider interpretations.
For example, we presume that the notion of law-based governance is compatible with the
World Bank’s Worldwide Governance Indicators project team’s conception of the rule of
law: “perceptions of the extent to which agents have confidence in and abide by the rules
of the society, and in particular the quality of contract enforcement, property rights, the
police, and the courts, as well as the likelihood of crime and violence” [23].

This paper describes the relationship between average city-level housing prices and
law-based governance, or the law aspect of governance, in Chinese cities. In this analysis,
housing prices are chosen as a proxy to reflect both contemporary prosperity and people’s
confidence in future economic prosperity [24]. According to classical urban economics lit-
erature, people choose where to dwell by “voting with their feet” and their competition for
desirable urban amenities including the quality of urban governance is well capitalized in
housing prices [25–27]. Exploring the cross-city variations of the linkage between housing
prices and law-based governance in China can provide rich information on how Chinese
people value the law aspect of governance quality in their location choices. Such work will
then contribute to bridging the knowledge gap regarding the heterogeneous associations
between legal development and economic prosperity within a given political regime.

Our research work is premised on three unique advantages. First, we have the chance
to utilize city-level indicators of law-based governance, which are rarely available in the
empirical literature. The rule of law or quality of law-based governance is generally
assessed on the country level but its city-level variations within a country are rarely
explored in the literature. Second, compared to advanced economies, the Chinese housing
market is still nascent and sensitive to the quality of the law aspect of governance. Launched
formally in 1998 on the basis of the abolishment of a welfare housing system that served the
needs of the central planning economy, the Chinese housing market has just roughly two
decades of development history and many institution buildings are still evolving [24,28]. It
will thus be of great interest to discover how people’s confidence in the future prospects of
local property is associated with the law aspect of governance in a nascent housing market.
Third, China is a vast country with significant regional variations in both housing market
development and the quality of governance, particularly its law aspect. These significant
regional variations make it possible to detect the detailed heterogeneity of the relationship
between housing market booms and law-based governance.

By investigating the correlations between law-based governance and housing prices,
especially the mediating mechanisms, sensitivity, and heterogeneity of the relationship, this
paper contributes to the literature in four aspects. First, for the first time, we demonstrate
that a higher degree of law-based governance in one city is on average associated with
higher average city-level housing prices. This relationship remains consistent in different
subsamples, various model settings, and is robust when applying instrument variable (IV)
estimators to alleviate potential endogeneity bias. In particular, we construct a weighted
distance as an instrument for law-based governance using distances between different
levels of government. Second, we find evidence that the effect of law-based governance
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can work through expanding the supply of banking loans and stimulating more foreign
investment and, further, we find that the mediating role of loans is greater than that of
foreign investment. Third, we find that the correlation of law-based governance and
housing prices is stronger when the public has higher satisfaction with the quality of the
law aspect of governance. This suggests that the extent that the law aspect of governance
can be felt and accredited by the public is the key for law-based governance to affect
people’s confidence in asset prices. Fourth, the size of the association between law-based
governance and housing prices is heterogeneous across different city groups. In particular,
we find the association is greater in the first- and second-tier cities, and presume this
is because housing is expensive in these cities and thus buyers and investors are more
sensitive to the security of property rights and guarantee of contract outcomes.

The remainder of this study is structured as follows. Section 2 explores the mechanisms
through which law-based governance correlates with housing prices, reviews the relevant
literature, discusses potential research gaps, and proposes research hypotheses of this
paper; Section 3 displays the methodology and constructs the empirical model used in this
study; Section 4 introduces the variables and data; Section 5 presents the estimation results
and shows robustness checks and other extensions. Finally, we conclude this study with
policy suggestions in Section 6.

2. Analytic Framework and Hypothesis Development

In this section, we first discuss the literature relevant to the general relationship be-
tween law-based governance and housing prices, China’s pursuit of law-based governance,
and Chinese housing market development. Based on the insights and theoretic arguments
from the existing literature, we derive the main hypotheses to be tested in the study.

2.1. Governance, Law, and Economic Development

Since the World Bank’s 1992 publication of the booklet “Governance and Devel-
opment”, the roles of governance in development and economic prosperity have been
extensively studied worldwide [2,3,29–31]. For example, governance is said to affect eco-
nomic growth via many direct and indirect channels, but the central role is its function in
the formation of an institutional environment that is friendly to investment and capital
accumulation [32]. Alternatively, good governance can be considered as the existence of an
appropriate set of institutions that reward efforts to develop economic performance [33].

From the beginning of the World Bank’s call for “good governance”, the rule of law,
alongside accountability and transparency, is one of the central elements of governance
institutions [6]. The World Bank itself deemed that “some elements of rule of law are
needed to create a sufficient stable environment for economic actors to make investments
and transact business” [5], and further proposed that “good governance is epitomized . . .
by all behaving under the rule of law” [6]. The build-up of “good governance” has always
been closely blended with the concept of the “rule of law” as they are believed to mutually
reinforce each other [3]. Although with a wide or sometimes, arguably, an all-embracing
meaning, the “rule of law” is perhaps one of the most universally appealing political
concepts. For example, the principle of the “rule of law” has been interpreted as “man is
governed by law, and not by whims of men” [5]. Meanwhile, the rule of law is also said to
mean that “the state should exercise power under the authority of law; government officials
should be subject to law just as private citizens” [5]. As the United Nations put it, “the rule
of law is a principle of governance in which all persons, institutions and entities, public
and private, including the State itself, are accountable to laws” [34]. In empirical work,
the rule of law is one of the six ingredients in the World Bank’s Worldwide Governance
Indicators [35], and the World Development Report 2017 also stresses the importance of
the linkage between governance and law [36].

However, the connection between the degree of the rule of law and economic pros-
perity involves much controversy [10]. Taking the case of China as an example, China’s
performance of the rule of law is generally assessed as inferior in Western literature [37,38],
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and consistently ranks low in most international rankings, e.g., China was ranked 100 in
2014 and 87 of 177 countries and regions in 2018 on the Corruption Perceptions Index (CPI).
Nonetheless, despite the persistence of low international assessment of its degree of rule
of law, China has not only achieved a stunning miracle of economic growth since 1978
but also continued to maintain the economic boom after four decades of rapid develop-
ment. This phenomenon has been called the China paradox, between the low degree of
rule of law and high economic growth, in the literature [39]. A similar association is also
observed in several other new emerging economies [12,40]. It has been suggested that in
the case of China, the disinterested government, i.e., a government that not captured by
any interest group, is impartial towards different sections of the population and prioritizes
the long-term welfare of the whole society [41], acting as a substitute for the rule of law to
constrain the pitfalls of “entrenched special interest groups” and underpinning China’s
economic success [42]. However, the exact relationship between Chinese-style rule of law
and economic performance has not received much empirical investigation.

2.2. China’s Pursuit of Law-Based Governance

Since 1978, accompanying the shift towards a market-oriented economic system, the
Chinese party-state has pledged to move forward with “ruling the country by law”, the
professionalization of the judiciary, and the expansion of legal practitioners, and many new
laws have been passed [18,38,43]. Table 1 shows the major events in China’s pursuit of
law-based governance during the period 1997–2010.

Table 1. Major events in China’s pursuit of law-based governance.

Date Event Source

Sept. 1997

President Jiang Zemin called for “ruling the country according to the
law” and deemed “constructing the socialist state in accordance with
the law” as one of basic policy strategies of the Chinese Communist
Party (CCP) at the opening speech of the 15th National Congress of

the CCP.

[44]

Mar. 1999
The slogan “ruling the country according to the law” was added to

the Constitution when the 9th National People’s Congress of the
People’s Republic of China passed the constitutional amendment.

http://www.npc.gov.cn/zgrdw/npc/
dbdhhy/content_9508.htm (accessed on

26 April 2021)

Nov. 1999 The State Council issued the Decision of the State Council on
Comprehensively Promoting Administration According to Law. SC[1999]23

Mar. 2004
The State Council promulgated the Implementation Outline for

Comprehensively Promoting Administration by Law, which established
the objective of constructing a law-based government.

SC[2004]10

Aug. 2008

The State Council issued the Decision on Strengthening the
Administration of Municipal and County Governments by Law, and made
special arrangements for the construction of law-based government

at the municipal and county levels.

SC[2008]17

Nov. 2010

The State Council promulgated the Opinions on Strengthening the
Construction of a Government Ruled by Law, which made a

comprehensive arrangement and raised overall demand for the
construction of a law-based government.

SC[2010]33

In the Xi Jinping era, in 2012, the 18th Congress of the Chinese Communist Party and
two important decisions adopted subsequently in the 3rd and 4th Plenum in 2013 and 2014,
respectively, opened new phases of China’s instrumentalist legal-based governance [38].
Particularly, the fourth plenary session of the 18th CCP Central Committee that convened
in Oct. 2014 was exclusively devoted to a theme “concerning comprehensively advancing
the law-based governance of China”. The Plenum called for making “coordinated efforts
to promote law-based governance, law-based exercise of state power, and law-based
administration of government”, and emphasized that “justice is administered impartially,
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the law is observed by everyone”, in order to “ensure that everyone is equal before the
law” [45]. The Plenum also pointed out that “to exercise state power based on law, the
Party not only has to govern the country in accordance with the Constitution and laws, but
also has to ensure that its self-governance is in line with its own rules and regulations”,
and therefore “to ensure judicial impartiality and improve judicial credibility” [45]. It was
clearly stated at this Plenum that “the law is an instrument of great value in the governance
of a country and good laws are a prerequisite for good governance” [45].

The pronouncements on socialist law-based governance at the Congresses and Plenums,
together with the legal dimensions of Xi Jinping’s anticorruption campaign, signify China’s
localization of international standard of rule of law discourses including substantial modi-
fications to fit Chinese circumstances and the party-state’s ambitions [22,46]. According to
the Implementation Outline for Constructing Law-based Government (2015–2020), jointly issued
by the Central Committee of the Communist Party of China (CPC) and the State Council
on Dec. 2015, the law-based governance structure that ensures all the government’s work
complies with the law should be basically established by 2020. The fulfillment of this
aim, however, requires not only major institutional developments but also sufficient legal
service capability. The data from China’s Ministry of Justice suggest that, by the end of
2019, in China there were 473,000 practicing lawyers, including 393,300 full-time lawyers,
43,300 public lawyers, and 10,900 corporate lawyers; Beijing, Guangdong, Jiangsu, and
Shandong are the four provincial-level region units that host more than 30,000 lawyers [47].
However, in terms of registered lawyers per capita, the gap between China and the ad-
vanced economies is still very large.

2.3. Evolution and Differentiation of Chinese Housing Market

The Chinese housing market plays an important role in the economy and society [24].
In July 1998, the State Council formally abolished the in-kind distribution of welfare
housing in urban areas. Between 1999 and 2016, the Chinese government considered the
commodity housing sector as an engine to promote investment, expand domestic demand,
and boost economic growth [48]. During this period, the scale of real estate investment
was over-inflated and prices rose fast. According to the data released by the National
Bureau of Statistics, the phase of fastest-rising housing prices in China was 2004–2009,
with an average annual growth rate of 12.4% and a more pronounced phenomenon of
investment and speculation. In November 2008, China proposed an economic stimulus
package totaling about four trillion RMB in response to the financial crisis, and housing
prices grew by as much as 23.2% in 2009. Since 2010, in order to stabilize housing prices
and alleviate the unaffordability crisis that has threatened social stability, the Chinese
government has intensively introduced a series of regulatory policies to dampen the
speculative demand. During the study period of this paper, 2014–2017, data from the
National Bureau of Statistics show that the average annual growth rate of housing prices in
China fell to 6.1%, which is lower than the average growth rate of 8% over the past 20 years.
Based on this, the regulatory policies during this period were relatively loose, mainly
in the form of interest rate and tax rate reductions. Since 2017, the Chinese government
emphasized the residential nature of housing and insisted on the position that houses were
for living in, not for speculation, and attempted to promote a steady development of the
housing market [49]. This seems to be a return to the original intent of the market-oriented
housing reform in 1998.

During both the socialist planned economy era and the early stage of the economic
reform era, housing in Chinese cities was considered as part of the welfare provision
package, while population mobility was constrained, and thus the spatial differentiation
of housing was insignificant [50]. However, during the market-oriented development
process of the housing sector, the widening regional economic inequality amplified by the
massive urban–rural migration, as well as increasing city-to-city mobility, has led housing
market conditions and institutional settings to rapidly exhibit substantial spatial variations
across cities [24]. In particular, housing prices have shown increasingly significant spatial
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differences across different tiers of cities [51]. Figure 1 shows the spatial distribution of
mean housing prices between 2014 and 2017 in 100 large and medium-sized sample cities.

Figure 1. Housing price distribution.

It can be seen that the cities falling into the two highest housing price categories are
mainly concentrated in the eastern region of China, such as Shenzhen, Beijing, Xiamen,
Shanghai, Hangzhou, Zhuhai, Guangzhou, etc. Meanwhile, the cities with lower housing
prices are primarily located in the central and western regions of China. Therefore, regional
differences in housing prices are evident in China’s real estate market.

2.4. Mechanism Discussions and Hypothesis Development

A “fair” legal framework plays an important role in the housing market. Both housing
investments made by developers and housing purchases made by households are capital
intensive, and thus very sensitive to legal non-transparency or legal uncertainty. A business
climate of predictability that features economic agents’ certainty in exercising their rights
and high confidence in the restraint of arbitrary behavior of government officials can help
greatly to attract stable capital investment and promote a sustainable boom in the housing
market. The market confidence would be upheld with the availability of an independent
and credible judicial system that can give impartial judgement in conflict solving even when
the private agents confront the state. Over the last two decades, significant changes have
been made to property-related laws as well as legal procedural frameworks of property-
related dispute settlement as the state needs to respond to intensifying conflicts in the
booming Chinese real estate market [52]. There is also a growing awareness among the
execution branches of Chinese local authorities of governing the growing rights-based
disputes through law [53], and increasing compliance with the law.

In addition, a high level of law-based governance may promote the housing market
through better information disclosure. Evidently, the law aspect of governance strength-
ens information disclosure by improving the legal system, whereas liquid and credible
information disclosure boosts buyers’/investors’ confidence and facilitates capital circu-
lation [54]. In fact, China has placed a lot of emphasis on the disclosure of government
affairs and government information, which can improve public participation in decision
making [55]. For example, the Opinions on Comprehensively Promoting the Government
Affairs Disclosure Work, issued by the General Office of the Central Committee of the CPC
and the General Office of the State Council in 2016, provide the directions for work on
government affairs disclosure. In addition, the Implementation Outline for Constructing
Law-based Government (2015–2020) states clearly that information disclosure shall be-
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come a regular government practice [56]. Moreover, the disclosure of government affairs
and government information in the pursuit of a law-based government may alleviate the
problem of information asymmetry in the housing market.

In a credit market, information asymmetry between transaction parties and the re-
sulting moral hazard is a major obstacle for financial business. Without reliable legal
enforcement to punish cheating and curtail opportunistic behaviors, financial institutions
have to invest heavily in investigating the creditability quality of potential borrowers before
deciding whether to release loans [57]. The existence of serious information asymmetry
and the failure to curb cheating would cause high financing costs, the prevalence of credit
constraints, and weaker borrowing capacity. These problems can further accelerate the
default of borrowers and in turn reduce the quantities of credit supply. Eventually, reduced
availably of financial loans, to both developers and buyers, leads to a more depressed
housing market [58]. In contrast, housing markets that with less information asymmetry
through a better legal arrangement for information disclosure can attract more credit inflow
and have a greater chance to experience and sustain a boom.

Further, nations with highly transparent legal system can attract more foreign invest-
ment because a “level playing field” exists between foreign and local investors [59]. In
international investment, foreign investors particularly demand good local governance and
strong law enforcement in the housing market [60]. Therefore, it is reasonably expected that
a nation/region with better law aspect of governance may attract more foreign investment,
which may then boost the local housing market through both the direct injection of external
demand for properties and indirect but more important shifts from the improvement of the
long-term economic outlook.

In sum, a high level of the law aspect of governance can reduce uncertainty and am-
biguousness in conflict solving, strengthen information disclosure to mitigate information
asymmetry, and attract foreign investors. Further, reducing uncertainty and ambiguity in
conflict resolution can guarantee housing-related rights, such as access to public services
in China, which boosts the desire to buy houses. Additionally, strengthening information
disclosure enables homebuyers to obtain more loans, which, combined with foreign invest-
ment, ultimately increases demand for home ownership. Finally, these aspects can raise
housing demand and then cause housing prices to rise. Based on the analysis, we propose
hypothesis 1 as follows:

Hypothesis 1. Higher level of law-based governance is associated with higher housing prices,
holding other things equal.

Nevertheless, if the public is not cognitively aware of the exact level of law-based
governance, then the relationship between law-based governance and housing prices may
not be strong. It is quite likely that there may exist a large gap between the public’s
awareness of governance quality and researchers’ measurements of such quality. We thus
explore the satisfaction level of the public with respect to law-based governance as it is
based on the public’s perspective of the quality of law-based governance. Thus, we propose
hypothesis 2 as follows:

Hypothesis 2. The more satisfied the public is with law-based governance, the greater the positive
association between law-based governance and housing prices.

In addition, it is reasonable to expect that the relationship between law-based gover-
nance and housing prices could be very heterogeneous across city groups. For example,
housing is much more expensive in first- and second-tier cities, which thus implies great
asset value and requires a significant amount of financial credit; both investors and buyers
in these cities are thus more sensitive to local law-based governance. On the contrary,
investors and buyers of housing in small and less developed cities may give less attention
to the quality of local law-based governance. Based on these arguments, hypothesis 3 is
proposed as follows:
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Hypothesis 3. The correlation between the law-based governance and housing prices is greater in
the first- and second-tier cities.

3. Methodology

We first use a series of pooled cross-sectional regressions to obtain the initial relation-
ship between law-based governance and housing prices. Then, in order to mitigate the
estimation bias caused by the endogeneity problem, we construct an instrument for the
rule of law. Finally, the causal steps approach is applied to test the mediating effects.

3.1. Model Specification

The econometric model used in this study is expressed as:

yit = α +
k

∑
j=1

β jxijt + dummyregion + dummyyear + εit (1)

where yit is the dependent variable for city i in year t, α is the constant term. xijt denotes the
jth explanatory variable for city i in year t, which may be the key variable of interest or other
control variables. βj denotes the coefficient to be estimated for the jth explanatory variable.
dummyregion includes the regional submarket dummy variables, dummyyear includes the year
dummy variables. εit is the random error term for city i in year t. To increase explanatory
power, the regional dummy is introduced into Equation (1) [61]. We control for the general
time trend effect by employing a time dummy for each year.

3.2. Instrument for Law-Based Governance

Although we try to include a considerable number of control variables in Equation (1),
it is still possible that we omit some relevant variables, especially those unobservable
variables that influence housing prices and law-based governance simultaneously. In this
case, law-based governance may be correlated with the residual errors, leading to biased
estimates of the coefficient. To alleviate any possible endogeneity bias, previous studies
generally resorted to constructing various exogenous instrumental variables.

We construct a weighted geographical distance as an instrument for law-based gover-
nance using the distance from local government to provincial government and the distance
from provincial government to central government. In China, spatial distance deeply
affects the degree and efficiency of top-down supervision and monitoring from higher-
level government [62]. According to the top-down governmental management system in
China, local government is directly supervised by provincial government. Thus, the closer
the local government is to the provincial government, the more likely it is that the local
construction of law-based government should be regulated. Meanwhile, the supervision
of central government over provincial government may have an indirect impact on the
local construction of law-based government. However, this impact should be less than the
impact of the supervision of provincial government over local government. Therefore, we
specify the weight of the distance from local government to provincial government to be
0.8, and the weight of the distance from provincial government to central government to
be 0.2. Furthermore, the weighted geographical distance should be uncorrelated with the
error term.

3.3. Causal Steps Approach

The methodology classically used to identify the mediating role of an interested vari-
able is testing the regression coefficients step by step (causal steps approach) [63,64]. To
conveniently describe the principle of this approach, we use the following simplified models.

y = α1 + β1x + ε1 (2)

m = α2 + β2x + ε2 (3)
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y = α3 + β3x + β4m + ε3 (4)

where y is the dependent variable, αi (I = 1, 2, 3) is the constant term. x denotes the
independent variable. βj (j = 1, 2, 3, 4) denotes the coefficient to be estimated. m is the
mediating variable for x to influence y. εi (I = 1, 2, 3) is the random error term.

To identify the mediating role of m, the significance of β1 should be tested in the first
step. If β1 is statistically significant, then β2 and β4 should be tested. If β2 and β4 are both
statistically significant, then the mediating role of m is significant. Further, if β3 is not
statistically significant, then the mediating effect is in full force.

4. Variables and Data

In this study, we are interested in how the law aspect of governance of one city is
related to housing prices in that city. The housing price indicator uses the average annual
price of new residential housing sold in a city, because there are is no reliable price data for
second-hand housing unit sales for a large number of cities in China. A reliable measure of
law-based governance is crucial for the credibility of the estimation results. While there is
a large number of efforts measuring the degree of rule of law globally [9,65], few studies
have attempted to assess the rule of law or law-based governance at the city level. In this
paper, the data of city-level indicators of the quality of the law aspect of governance are
collected from the Annual Assessment Report on China’s Law-based Government that
issued by the School of Law-based Government, China University of Political Science and
Law (CUPL) [66]. Since 2014, the report has been successively released five times with
annual assessment results for 100 cities, which include four major municipalities that are
under the state’s direct administration, twenty-seven provincial capitals, twenty-three large
cities (according to the category set by the State Council), and forty-six medium-sized cities.
These cities have a good representation of the levels of law-based governance in China.
The report’s assessment index system has nine first-level indicators, including “compre-
hensively performing government functions by law”, “organizational leadership”, “system
construction”, “administrative decision”, “administrative law enforcement”, “government
information disclosure”, “supervision and accountability”, “solving social conflicts and
administrative disputes”, and “public satisfaction”, of local law-based administration.
Due to its professionality and independence, the assessment report has earned a good
reputation in Chinese society and is widely cited in the media as well as Chinese academic
research [66].

As “comprehensively performing government functions by law” has been placed at
the most prominent position in the Implementation Outline for Constructing Law-based
Government (2015–2020), we use the scores of this indicator in the assessment report to
measure the quality of law-based governance. This core indicator is specified to capture
the situation of administration by law including aspects of institution setting, leadership
design, public services, administrative approval, emergency response, etc. [66]. It has a full
score of 100 in the annual assessment report, and the score can be expressed as:

LAWGOV = IS + LD + PS + AA + ER (5)

where LAWGOV is the score of “comprehensively performing government functions by
law”, IS denotes the score of “institution setting”, LD is the score of “leadership design”,
PS is the score of “public services”, AA denotes the score of “administrative approval”,
and ER is the score of “emergency response”. Figure 2 shows the spatial distribution of
mean law-based governance quality between 2014 and 2017 across the sample cities. It
can be seen that the cities falling into the highest quality category are mainly located in
the eastern region of China. To ensure the robustness of our main findings, we also use
the sum of the scores of other auxiliary aspects as an alternative indicator of law-based
governance. Additionally, the two types of indicators (the core indicator and the mix of
auxiliary indicators) enable us to describe the different law-based governance models well.
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Figure 2. The distribution of law-based governance quality.

In addition to the law aspect of governance, many other factors may also affect city-
level housing prices. Guided by findings of the existing literature, we select a large number
of control variables that reflect the characteristics of the economic, humanistic, ecological,
and geographic environment of cities. Two indicators are utilized to reflect the economic
environment, including per capita disposable income of urban households and the ratio
of tertiary industry’s output value in GDP. For the humanistic environment, we include
eight indicators of traffic, educational, medical, and cultural facilities (details in Table 1).
Greenness ratio and the emission ratio of industrial soot and dust are used to reflect the
ecological environment. Finally, we apply the distance to the coastline to capture the
features of the geographic environment.

In addition, as discussed in Section 2.4, law-based governance affects the housing
market through the mediating variables of financial loans and foreign investment. We use
per capita personal housing purchase loans from banks and non-bank financial institutions
to reflect financial loans. The foreign investment indicator is per capita foreign investment.
Additionally, per capita loans from housing provident funds are used as an alternative
indicator of financial loans to check the robustness of their mediating role between housing
prices and law-based governance. In accordance with the suggestions of [67], to improve
the estimation results, we incorporate economic regional submarket dummy variables into
OLS equations, which can also alleviate the problem of heteroscedasticity [68]. Meanwhile,
to control for the time trend effect, we include the time dummy variables for each year.

The data of housing provident fund loans are collected from housing provident fund
management centers in each city. The data of the distance to the coastline are calculated
by ArcGIS software, which is the shortest straight-line distance from the geometric center
of each city to the coastline. The data of city-level housing prices, mediating variables,
and control variables are collected from the Bureau of Statistics of each city, the data of
the RMB/USD exchange rate come from the People’s Bank of China. As the original
unit of foreign investment is the dollar, we need to convert dollars to yuan using the
exchange rate. The eastern, central, western, and northeastern economic regions are
divided by the National Bureau of Statistics of China. The division of first-, second-, third-,
fourth-, and fifth-tier cities is based on a research report from Shanghai YiCai Media Co.,
Ltd. (https://www.yicai.com (accessed on 26 April 2021)). It issues the classification of
Chinese cities every year based on the commercial store data of mainstream consumer
brands, the user behavior data of internet companies, and urban big data. This type
of classification changes the traditional classification of cities based on administrative
hierarchy. China’s cities are classified according to five dimensional indices: business
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resource concentration, urban hub, urban activity, lifestyle diversity, and future plasticity,
using expert scoring and principal component analysis. The data used in this study cover
all the 100 cities in the report over the period 2014–2017 and take their natural logarithm
forms in the analysis, except dummy variables. Table 2 describes details of the variables
and shows the descriptive statistics.

Table 2. Definitions of variables and descriptive statistics.

Variable Definition Unit Mean SD Min Max Source

HOUPRI City-level average price of
urban residential housing yuan/m2 6814.77 5256.203 1497.69 45818.83 City’s Bureau of Statistics

LAWGOV
Score of comprehensively
performing government

functions by law
— 79.23 10.165 37 98 China University of

Political Science and Law

MULVAR

Sum of the other scores of
constructing law-based
government including

organizational leadership,
system construction,

administrative decision,
administrative enforcement

of law, government
information disclosure,

supervision and
accountability, and solving

social conflicts and
administrative disputes

— 369.34 59.994 160.5 506.3 China University of
Political Science and Law

LOAN

Per capita personal housing
purchase loan from banks

and non-bank financial
institutions

yuan/person 2115.04 3018.626 16.97 27075.82 City’s Bureau of Statistics

HOPRFU Per capita loans from
housing provident funds yuan/person 782.83 708.421 63.67 4812.74 City’s Bureau of Statistics

FOINV Per capita foreign
investment yuan/person 1489.57 1821.362 0.5 12684.79 City’s Bureau of Statistics

SATISFY
Indicator of the degree of

satisfaction with law aspect
of governance quality

— 125.54 14.918 80.29 184.45 China University of
Political Science and Law

INCOME
Per capita disposable

income of urban
households

yuan/person 30830.32 8482.858 15680.74 59328.92 City’s Bureau of Statistics

INDSTR Ratio of tertiary industry’s
output value in GDP % 46.54 9.936 25.42 80.56 City’s Bureau of Statistics

POPDEN Population density persons/km2 621.54 405.751 17.86 2648.11 City’s Bureau of Statistics

SCHDEN School density schools/100 km2 12.13 12.432 0.34 112.65 City’s Bureau of Statistics

HOSDEN Hospital density hospitals/100 km2 2.42 2.073 0.09 18.79 City’s Bureau of Statistics

TROBUS Number of buses per 10,000
people buses/104 people 4.51 4.146 0.22 29.29 City’s Bureau of Statistics

ROAD Per capita area of paved
roads m2/person 5.54 4.649 0.46 37.55 City’s Bureau of Statistics

BOOK Books in public library per
capita volume/person 0.75 0.707 0.06 4.47 City’s Bureau of Statistics

GRERAT Green ratio % 2.42 6.366 0.02 49.01 City’s Bureau of Statistics

LANSUP

Per capita area of
residential construction

land launched by the
government

m2/person 13784.20 43740.631 43.58 456260.2 City’s Bureau of Statistics

UNEMRA Unemployment rate % 2.95 0.771 0.9 4.3 City’s Bureau of Statistics

DISCOA Shortest distance to
coastline km 416.78 514.594 1.13 3435.23 ArcGIS
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Table 2. Cont.

Variable Definition Unit Mean SD Min Max Source

DUSOOT Emission ratio of
industrial soot and dust % 2.56 5.663 0.02 81.3 City’s Bureau of

Statistics

WEIDIS

Weighted distance using
the distance from local

government to
provincial government
and the distance from

provincial government
to central government

km 321.53 175.561 6.58 1344.38 ArcGIS

EAST

Regional dummy
variable: 1, if the city is

in Eastern China; 0,
otherwise

— 0.46 0.499 0 1 National Bureau of
Statistics

CENTRE

Regional dummy
variable: 1, if the city is

in Central China; 0,
otherwise

— 0.26 0.439 0 1 National Bureau of
Statistics

WEST

Regional dummy
variable: 1, if the city is

in Western China; 0,
otherwise

— 0.18 0.385 0 1 National Bureau of
Statistics

NORTHEAST

Regional dummy
variable: 1, if the city is
in Northeastern China;

0, otherwise

— 0.10 0.300 0 1 National Bureau of
Statistics

FIRST

Dummy variable: 1, if
the city is among

first-tier cities in China;
0, otherwise

— 0.04 0.196 0 1
https://www.yicai.com

(accessed on 26 April
2021)

SECOND

Dummy variable: 1, if
the city is among

second-tier cities in
China; 0, otherwise

— 0.38 0.486 0 1
https://www.yicai.com

(accessed on 26 April
2021)

THIRD

Dummy variable: 1, if
the city is among

third-tier cities in China;
0, otherwise

— 0.32 0.467 0 1
https://www.yicai.com

(accessed on 26 April
2021)

FOURTH

Dummy variable: 1, if
the city is among

fourth-tier cities in
China; 0, otherwise

— 0.22 0.415 0 1
https://www.yicai.com

(accessed on 26 April
2021)

FIFTH

Dummy variable: 1, if
the city is among

fifth-tier cities in China;
0, otherwise

— 0.04 0.196 0 1
https://www.yicai.com

(accessed on 26 April
2021)

Note: — indicates that corresponding variable is unitless.

5. Research Findings and Discussions

The economy is sensitive to housing [69], and fluctuations in housing markets have
long been recognized as leading indicators of an economy [70]. This study aims to inves-
tigate the correlation between the law aspect of governance and the economy in China
using housing prices as a proxy for economic prosperity [24]. On the other hand, the data
released by the National Bureau of Statistics show that the average annual growth rate of
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housing prices was 8% over the past 20 years in China, and the growth rate of GDP was
9%. The difference between them is not significant. Furthermore, in the sample period,
2014–2017, the average annual growth rate of housing prices was 6% and the growth rate of
GDP was 7%. There is still no big difference between the two growth rates. To test whether
the hypotheses developed above can be supported, we use Equation (1) to explore the
association between law-based governance and housing prices. We first use the method
of ordinary least squares (OLS) to perform baseline estimation. Then, in order to avoid
possible biased estimates, we test the endogeneity of law-based governance. Thereafter,
we discuss the sensitivity, heterogeneity, and robustness of the relationship between the
rule of law and housing prices.

5.1. Baseline Estimates

The baseline estimates are shown in Table 3. To compare the results of models
with/without dummies, column (1) in Table 3 shows the results of the model without re-
gional dummies and yearly dummies, column (2) includes yearly dummies, and column (3)
includes both regional dummies and yearly dummies.

Table 3. Baseline estimates.

(1) (2) (3)
HOUPRI HOUPRI HOUPRI

LAWGOV 0.32580 *** 0.32191 *** 0.29648 ***
(0.10999) (0.11182) (0.11207)

INCOME 0.45266 *** 0.41980 *** 0.39392 ***
(0.07352) (0.07665) (0.07714)

INDSTR 0.42731 *** 0.40893 *** 0.40263 ***
(0.09722) (0.09966) (0.09969)

POPDEN 0.00324 0.00496 −0.02143
(0.04142) (0.04156) (0.04285)

SCHDEN 0.06304 * 0.05885 * 0.04798
(0.03370) (0.03384) (0.03480)

HOSDEN 0.01862 ** 0.02257 ** 0.02676 ***
(0.00843) (0.00873) (0.00916)

TROBUS 0.05808 ** 0.06098 *** 0.06752 ***
(0.02280) (0.02284) (0.02298)

ROAD 0.01089 *** 0.01128 *** 0.00997 **
(0.00387) (0.00387) (0.00387)

BOOK 0.08992 *** 0.09513 *** 0.11087 ***
(0.02340) (0.02373) (0.02445)

GRERAT 0.01228 0.00862 0.01487
(0.02469) (0.02474) (0.02472)

LANSUP −0.02756 *** −0.03125 *** −0.03425 ***
(0.01057) (0.01072) (0.01079)

UNEMRA −0.11651 ** −0.12029 ** −0.11885 **
(0.04763) (0.04782) (0.04954)

DISCOA −0.06975 *** −0.07104 *** −0.08056 ***
(0.00996) (0.01002) (0.01227)

DUSOOT −0.02622 ** −0.02671 ** −0.01469
(0.01320) (0.01354) (0.01435)

Constant 1.40760 1.86315 * 2.44558 **
(0.88928) (0.95404) (0.97881)

Regional Dummies No No Yes
Yearly Dummies No Yes Yes

N 400 400 400
Root MSE 0.23522 0.23484 0.23254

R2 0.80705 0.80918 0.81437
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses.
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The coefficient of LAWGOV in each column is statistically significantly positive,
suggesting the law aspect of governance is positively associated with housing prices.
Additionally, the signs of the coefficients of the control variables are basically as expected.
Neither population density (POPDEN) nor green ratio (GRERAT) have significant effects
on housing prices. However, the effects of other control variables on housing prices are
all significant. Per capita disposable income of urban households (INCOME) and the
ratio of tertiary industry’s output value in GDP (INDSTR) have greater effects on housing
prices than other control variables do. Not surprisingly, the effects of the per capita area
of residential construction land launched by the government (LANSUP), unemployment
rate (UNEMRA), the shortest distance to the coastline (DISCOA), and the emission ratio
of industrial soot and dust (DUSOOT) on housing prices are negative. Compared to
columns (1) and (2), column (3) shows that the root MSE becomes lower and the R2 rises to
a higher level. This indicates that when economic region submarket dummy variables are
introduced into the OLS model, its explanatory power increases [61]. We use the model
with both regional and yearly dummies to undertake further analysis.

5.2. Endogeneity Test

If the rule of law has potential endogeneity issues, it can lead to biased estimates.
To decrease the inaccuracy of the coefficients to be estimated, we first perform a weak
instrument test and Durbin–Wu–Hausman test [71,72], and the results are shown in Table 4.

Table 4. Endogeneity test.

(4) (5)
OLS 2SLS

HOUPRI HOUPRI

LAWGOV 0.47390 *** 1.04783 **
(0.10693) (0.44295)

Control variables Yes Yes
Constant 2.12933 ** −1.66614

(0.93171) (2.08097)
Regional dummies Yes Yes

Yearly dummies Yes Yes

F value of weak instrument test 29.474 ***
F value of Durbin–Wu–Hausman test 2.25092

N 400 400
Root MSE 0.22317 0.24711

R2 0.82903 0.77876
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

In Table 4, the F value of the weak instrument test for columns (4) using OLS and
(5) using 2SLS is significantly greater than 10, indicating that the weighted geographical
distance is not a weak instrument [73]. Additionally, the F value of the Durbin–Wu–
Hausman test for these two columns is not statistically significant, implying that the law
aspect of governance may be exogenous. Therefore, the endogeneity problem of the rule of
law may not be paid special attention in doing so. This may imply that we could estimate
our model using OLS.

5.3. Mediating Mechanism Test

Mediating mechanism analysis can provide a more detailed understanding to figure
out how an interested variable affects the dependent variable [74]. We check the mediating
roles of financial loans and foreign investment through testing the regression coefficients
step by step [63,64]. The relevant test results are shown in Tables 5 and 6.
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Table 5. Correlation between law-based governance and financial loans, and correlation between
law-based governance and foreign investment.

(6) (7)
LOAN FOINV

LAWGOV 0.81186 *** 0.84155 *
(0.20525) (0.48367)

Control variables Yes Yes
Constant −7.95179 *** −21.17797 ***

(1.84999) (4.10219)
Regional dummies Yes Yes

Yearly dummies Yes Yes

N 400 400
Root MSE 0.44171 1.01283

R2 0.82475 0.52420
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

Table 6. Correlation between financial loans and housing prices, and correlation between foreign
investment and housing prices.

(8) (9)
HOUPRI HOUPRI

LOAN 0.20088 ***
(0.02314)

FOINV 0.04515 ***
(0.01059)

LAWGOV 0.21916 ** 0.24164 **
(0.09464) (0.09862)

Control variables Yes Yes
Constant 3.44314 *** 3.55998 ***

(0.82104) (0.94096)
Regional dummies Yes Yes

Yearly dummies Yes Yes

N 400 400
Root MSE 0.19413 0.20930

R2 0.87096 0.85001
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

5.3.1. Mediating Role of Financial Loans

First, in Table 3, we show that the law aspect of governance is positively related to
housing prices. Second, it is easy to see that the rule of law is significantly positively
correlated with financial loans in column (6) of Table 5. Third, we can see in column (8) of
Table 6 that both the law aspect of governance and financial loans are significantly positively
related to housing prices. Therefore, the mediating role of financial loans is statistically
significant according to the step-by-step approach, which implies that improving the
quality of the rule of law may enlarge loans and then raise housing prices. Hypothesis 1
is supported.

5.3.2. Mediating Role of Foreign Investment

Similarly, column (7) in Table 5 shows that the law aspect of governance is significantly
positively connected with foreign investment. In addition, both the rule of law and
foreign investment are significantly positively associated with housing prices in column (9)
of Table 6. Based on the results in Table 3 and the step-by-step approach, the positive
mediating role of foreign investment is statistically significant, indicating that raising the
quality of the law aspect of governance may attract foreign investment and then boost
housing prices. Hypothesis 1 is also confirmed.
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5.3.3. Robustness Test of Mediating Role of Loans

In order to ensure the credibility of the positive mediating role of loans, we replace
financial loans from banks and non-bank financial institutions with loans from housing
provident funds to check the robustness. The test results are in Table 7.

Table 7. Robustness test of the mediating role of financial loans.

(10) (11)
HOPRFU HOUPRI

LAWGOV 0.42804 ** 0.22448 **
(0.20647) (0.10940)

HOPRFU 0.06432 **
(0.02787)

Control variables Yes Yes
Constant −2.51929 2.79558 ***

(1.64530) (1.02577)
Regional dummies Yes Yes

Yearly dummies Yes Yes

N 400 400
Root MSE 0.43228 0.23308

R2 0.75362 0.81398
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

It is shown in column (10) of Table 7 that the rule of law is significantly positively
associated with loans from housing provident funds. Additionally, both housing provident
fund loans and the law aspect of governance significantly and positively link with housing
prices in column (11) of Table 7. In according with the results in Table 3 and the step-by-
step approach, the positive mediating role of housing provident fund loans is statistically
significant. Therefore, the mediating role of loans in the relationship between the rule of
law and housing prices is very robust.

5.4. Sensitivity Analysis

To elaborate on how the association between the rule of law and housing prices
changes with the degree of public satisfaction with the quality of the law aspect of gov-
ernance, we consult with respondents on a series of different questions, such as “How
well does the local government listen to the opinions and suggestions of the people when
making major decisions?”, “What about the integrity of the local government?”, “How
effective is the local government in fighting corruption?”, “How about the propaganda of
law-based governance?”, etc. The final score for this indicator is equal to the sum of the
scores for responses to each question. We add the interaction term of the rule of law and
the degree of satisfaction, LAWGOV×SATISFY, in Equation (1). The estimation result is
displayed in Table 8.

Column (12) in Table 8 shows that the coefficient of the interaction term is significantly
positive. We also drop the variable LAWGOV from the regressions to eliminate the possible
collinearity between it and the interaction term, finding that the estimate of the interaction
term is still significantly positive in column (13) of Table 8. This finding implies that, if
the public has high satisfaction with the quality of the law aspect of governance, then
the correlation between the rule of law and housing prices would be greater. Therefore,
hypothesis 2 is supported.
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Table 8. Sensitivity and heterogeneity of the relationship between law-based governance and
housing prices.

(12) (13) (14)
HOUPRI HOUPRI HOUPRI

LAWGOV 0.06259 0.17454 *
(0.15232) (0.09765)

LAWGOV×SATISFY 0.05207 ** 0.05928 ***
(0.02365) (0.01586)

Control variables Yes Yes Yes
LAWGOV×FIRST 0.16205 ***

(0.02434)
LAWGOV×SECOND 0.06075 ***

(0.01611)
LAWGOV×THIRD −0.00281

(0.01467)
LAWGOV×FOURTH 0.00491

(0.01486)
Constant 2.68313 *** 2.80369 *** 5.11483 ***

(0.88353) (0.83248) (0.81852)
Regional dummies Yes Yes No

Yearly dummies Yes Yes Yes

N 400 400 400
Root MSE 0.21171 0.21148 0.19214

R2 0.84653 0.84647 0.87360

Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

5.5. Heterogeneity Analysis

In order to elucidate the heterogeneity of the relationship between law-based gov-
ernance and housing prices across city groups, we add the interaction terms, LAWGOV
× FIRST, LAWGOV × SECOND, LAWGOV × THIRD, and LAWGOV × FOURTH, in
Equation (1). We drop the regional dummy variables to eliminate the possible collinearity
between them and the interaction terms. The estimation result is displayed in column (14)
of Table 8, suggesting that the association between the rule of law and housing prices
in the first- and second-tier cities is significantly greater than that in other cities. Thus,
hypothesis 3 is confirmed.

5.6. Robustness Test of the Effect of Rule of Law Quality on Housing Prices

In China, “comprehensively performing government functions by law” is the core of
the construction of law-based government. In addition to this critical variable, some other
auxiliary variables are also available to measure the quality of the rule of law in the Annual
Assessment Report on China’s Law-based Government. Each of the auxiliary variables
reflects a special aspect of law-based governance. To ensure the trustworthiness of the
correlation between the law aspect of governance and housing prices, we construct another
variable, MULVAR, to replace LAWGOV. Each indicator score of other auxiliary aspects of
law-based governance can be obtained like LAWGOV. Then, we combine these indicators
into one indicator to alternatively describe law-based governance, of which the score can
be expressed as:

MULVAR = OL + SC + AD + AE + GI + SA + CD (6)

where MULVAR denotes the score of the alternative indicator, OL is the score of “orga-
nizational leadership”, SC denotes the score of “system construction”, AD is the score of
“administrative decision”, AE denotes the score of “administrative law enforcement”, GI
is the score of “government information disclosure”, SA is the score of “supervision and
accountability”, and CD denotes the score of “solving social conflicts and administrative
disputes”. The robustness test results are displayed in Table 9.
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Table 9. Robustness test of the relationship between law-based governance and housing prices.

(15) (16)
HOUPRI HOUPRI

MULVAR 0.19954 ** 0.14891 *
(0.09845) (0.08836)

Control variables Yes Yes
FIRST×MULVAR 0.12198 ***

(0.01796)
SECOND×MULVAR 0.04945 ***

(0.01147)
THIRD×MULVAR −0.00032

(0.01066)
FOURTH×MULVAR 0.00504

(0.01079)
Constant 2.21459 ** 5.64530 ***

(0.88288) (0.80838)
Regional dummies Yes No

Yearly dummies Yes Yes

N 400 400
Root MSE 0.21486 0.19189

R2 0.84151 0.87393
Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors are
in parentheses. The control variables are the same as in Table 3.

Obviously, the coefficient of the alternative indicator of the rule of law is still signif-
icantly positive in column (15) of Table 9, and the characteristic of the heterogeneity in
column (16) is consistent with that in column (14) of Table 8. Therefore, the relationship
between the law aspect of governance and housing prices is robust.

In addition, we construct a 0–1 spatial weight matrix (W) to calculate Moran’s I of
housing prices in our sample cities, Moran’s I is 0.24314 and the p-value is less than 2.2e-16,
suggesting that there is significant spatial autocorrelation in housing prices. Therefore, we
next test whether the relationship between law-based governance and housing prices can
still be robust in spatial models after dropping regional dummies. The estimates of the
spatial lag model and spatial error model are shown in Table 10.

Table 10. Maximum likelihood (ML) estimation of spatial models.

(17) (18)
Spatial Lag Model Spatial Error Model

HOUPRI HOUPRI

LAWGOV 0.29187 *** 0.23523 **
(0.10906) (0.10491)

W×HOUPRI 0.19766 ***
(0.04429)

W×ERROR 0.39975 ***
(0.06565)

Control variables Yes Yes
Constant 1.08814 2.52113 ***

(1.04273) (0.97105)
Yearly dummies Yes Yes

N 388 388
Wald chi2 1890.01 1639.34

Prob > chi2 0 0
R2 0.8183 0.8297

Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. Standard errors
are in parentheses. The control variables are the same as in Table 3. To avoid the emergence of cities without
neighbors, Urumqi, Kashgar, and Lhasa are dropped.
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It can be seen from Table 10 that the estimated coefficients of law-based governance are
both significantly positive in the spatial lag model and spatial error model. This implies that
our main findings are still supported after taking into consideration spatial autocorrelation.

6. Conclusions

With the increasing role of law in governance [75], there is a growing emphasis on
law-based governance worldwide, and China expects to build itself into a socialist country
with Chinese characteristics under the rule of law. In conventional terms, the rule of law
necessarily has a positive correlation with the economic growth and the overall economic
prosperity of any country [76]. For example, law-based environmental governance boosts
employment [77]. Therefore, the pursuit of law-based governance is closely related to
economic development, including the real estate market [53]. Although some studies have
noted that a certain law can have a significant impact on housing prices [54], and the
revised “Japanese Tenant Protection Law” affects housing rent [78], there is still limited
knowledge about how the rule of law and housing prices are related across cities in a
given country. In the current context of China’s efforts to raise the quality of the law
aspect of governance, a lack of awareness of such liaising mechanisms may not contribute
maximally to economic development and may lead to less efficient regulation of possible
rapid increases in housing prices. Our study bridges this cognitive gap by analyzing the
ways in which the law aspect of governance is associated with housing prices, and the
focus is the roles played by the factors of public satisfaction and socioeconomic groups.

This study finds that improving the quality of the law aspect of governance can enlarge
loans, attract foreign investment, and then significantly raise housing prices. However, the
relationship between the rule of law and housing prices is sensitive to public satisfaction.
Additionally, considering the geographic and socioeconomic factors, the present paper
shows that the correlation between the law aspect of governance and housing prices is
greater in the first- and second-tier cities. These findings provide new insights into the
pursuit of the rule of law with high quality in contemporary China.

In fact, China has made various efforts to raise the quality of the law aspect of
governance in order to establish a socialist state under the rule of law. This pursuit in
practice necessarily contributes to economic prosperity. Nevertheless, housing prices may
increase additionally in the pursuit, which is an unwanted and concerning outcome for the
government. Inspired by our findings, local governments could promulgate measures to
reduce financial loans and foreign investment to curb the possible rapid rise in housing
prices when improving the law aspect of governance quality, especially for emerging
economies in the world.
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Abstract: Economic development, environmental protection and land resources are important com-
ponents in sustainable cities. According to the environmental Kuznets curve, developing countries
are prone to environmental pollution problems while developing their economies. At the same time,
as urbanization progresses, the problem of inadequate land resources and land use efficiency in
China is coming to the fore. Although China is a developing country, it began to actively implement
environmental protection measures years ago in an effort to transform itself into an innovative
country. Therefore, as an economic and policy pioneer region, can eastern China benefit from all
three aspects of land–economy–environment at the same time? Or will the increase in land economic
efficiency (Land_EcoE) and the improvement of environmental pollution occur simultaneously?
With the characteristics of land use efficiency and other concepts, this study combines economic
factors and land factors to establish a Land_EcoE evaluation system. On the basis of mapping the
spatio-temporal evolution of carbon emissions and Land_EcoE, and discussing the spatio-temporal
evolution characteristics and correlation between them initially and visually by means of geographic
data visualization, this study uses the data of 84 prefecture-level cities and municipalities directly
under the central government in eastern China from 2011 to 2017 to test the research hypotheses
from a quantitative perspective. Specifically, this study analyzes the correlation between Land_EcoE
and environmental pollution by constructing a panel regression model. The conclusions show that,
in general, the increase in Land_EcoE in eastern China is associated with the increase in carbon
emissions. For a group of prefecture-level cities with the most developed economies in eastern
China, the increase in Land_EcoE is correlated with the decrease in carbon emissions. Based on
this research, this study proposes a series of policy implications on how to promote simultaneous
economic–land–environmental benefits.

Keywords: land economic efficiency; environmental pollution; carbon emissions; sustainable cities;
eastern China

1. Introduction

Although the industrial revolution liberated human productivity, it was destined to
intensify the conflict between human development and the natural environment. The
development of industry over the centuries has brought people an abundance of material
resources, but at the same time has created serious environmental hazards. For example,
industrial water pollution induces infant congenital anomalies [1]; plastic particles have
entered the human body through the ecological cycle of land, sea and air [2,3]. The dangers
of pollution have awakened humankind to the need to protect the environment and to
promote sustainable development. In 2007, 50% of the world’s population was urban, and
by 2025 it is expected to be 60%. There is no doubt that cities will be the main carrier
of human life [4], and the construction of sustainable cities is of great importance to
sustainable development [5,6].

Land 2021, 10, 845. https://doi.org/10.3390/land10080845 https://www.mdpi.com/journal/land

185



Land 2021, 10, 845

Sustainable cities were first formally proposed at the Second United Nations Confer-
ence on Humanity in 1996 and have a rich connotation: social connotation [7], resource
connotation [8], economic connotation [9] and environmental connotation [10]. Sustainable
cities are one of the current research hotspots. Although the research on sustainable cities
in China started late, it has been relatively fruitful. The literature on sustainable cities
in China from the perspective of economics is distinctive. There are studies from the
perspective of scientific landscape of smart cities [11], applied case studies [12], studies
based on the perspective of eco-cities and low-carbon cities [13] and studies measuring
the level of sustainable cities [14]. In addition, there are many studies focusing on the
environmental factors of sustainable cities, such as green infrastructure and urban living
environment [15] and territorial spatial planning [16]. The environmental Kuznets curve
(EKC) was originally used to explain the existence of an inverted U-shaped relationship
between income and the environment [17,18], while scholars later extended the connota-
tion of the EKC to the interrelationship between the economy and the environment [19].
Recently, many scholars have extended its connotation to the interrelationship between the
economy and the environment. When a country has a low level of economic development,
the growth of the economy brings environmental pollution due to the scale effect [20,21].
Additionally, because industrial development requires a large amount of energy, and one
of the main sources of energy in China is carbon-based energy [22,23], this leads to the fact
that economic development in China in the past was inevitably polluting the environment.
Studies by Christmann and Taylor and Li and Gong have proved this view [24,25].

Land urbanization has a negative impact on urban eco-efficiency [26]. Thus, China’s
rapid urbanization [27,28] has left China with some hidden problems and contradictions:
between the scarcity of land resources [29] and the growing demand for urban building
land, and between the lack of land use efficiency and the growing demand for environmen-
tal protection [30–32]. Since land resources, economic development and environmental
protection are all important for the development of sustainable cities, can they all benefit
at the same time? Terrell found that economic growth can influence land use and thus
reduce carbon emissions through the EKC [33]. Pontarollo and Muñoz found an inverted
U-shaped curve relationship between land consumption and economic growth [34]. Pon-
tarollo and Serpieri discussed EKC from the perspective of urban architecture [35]. In
China, Chen examined the presence of EKC using CO2 emissions [36]. However, Wang
and Ye argued that the increase in income cannot directly reduce pollution, but it needs to
be achieved by improving energy efficiency and implementing carbon taxes [37]. There
are scholars have also focused their perspectives on cities and found that smart cities have
environmental improvement effects [38]. Liao et al. measured urban land use efficiency in
the framework of sustainable cities [39]. Dong et al. clarified the interaction between LUE,
industrial transformation and carbon emissions [40]. To some extent, these studies confirm
that the triad of economy, land and environment can benefit simultaneously. However,
there is a paucity of literature on the study of China, and their conclusions cannot be
strongly supported.

In order to study land, economy and environment in the same framework, this
study proposes and measures the land economic efficiency (Land_EcoE) index based
on the characteristics of the concepts of “economic benefit of land use” and “land use
efficiency” (LUE). Economic benefit of land use emphasizes the value of goods and services
that may be produced within a limited amount of land [41], focusing on the output
dimension. Land use efficiency integrally reflects the degree of material circulation and
energy exchange between the elements in the urban system, the overall system and the
external environment, and is a direct reflection of the realization of land value in the process
of urban economic development [42]. Based on the two concepts, Land_EcoE not only
contains the connotation of economic output, but also has the connotation of economic
rationality (economic structure dimension) and economic growth potential (economic
quality dimension).
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In fact, the Communist Party of China and the Chinese government have promptly
realized that the past crude factor-driven development model cannot meet the needs of
China’s development in the new era and that green, healthy and sustainable development
is the choice of the times. The “Ninth Five-Year Plan” period (1996–2000) put limits on
energy consumption and pollution emissions. The “11th Five-Year Plan” (2006–2010) made
environmental regulation a binding target for local governments. Innovation is the first
driving force for development. For many years, China has been actively pursuing an
economic transformation strategy towards an innovation-driven, intensive development
model. Wang et al. measured the low-carbon development quality of 259 cities in China
and found that the quality level was generally higher in the eastern region [43]. According
to the above, the synergistic development of economy–land–environment is achievable.
Then, is the synergistic development of economic–land–environmental aspects possible
in eastern China, which is the first place to go for policies and economically developed
regions [44]? Or will the increase in land economic efficiency and the improvement of
environmental pollution occur simultaneously?

Through the aforementioned literature, it can be found that: first, sustainable cities are
a current research hotspot, but in China, research on sustainable cities is relatively weak,
and research from the economic and land dimensions still needs to be improved; second,
there are abundant studies on the EKC, but there are few studies on LUE from multiple
dimensions from an economic perspective, in order to study the land economic efficiency
and environmental pollution improvement. Therefore, combining the abovementioned
realistic background and the questions raised, this study includes the following hypotheses:

Hypothesis 1 (H1). There is a positive correlation between the increase in land economic efficiency
and the improvement of environmental pollution in eastern China.

At the same time, Chong et al. emphasize the close correlation between China’s
economy and carbon emissions [23], considering that the eastern part of China was chosen
as the subject of this study because it is the most prosperous. However, in reality, there
are still some prefecture-level cities in eastern China that are relatively less developed.
Therefore, on the basis of H1, this study further proposes the hypothesis that:

Hypothesis 2 (H2). There is a positive relationship between the increase in land economic efficiency
and the improvement of environmental pollution in the most economically developed group of cities
in eastern China.

The possible contributions of this paper are: first, with the changing situation in China,
earlier studies on the interrelationship between the economy and the environment are no
longer appropriate for the current China, and this paper complements this study. Second,
few studies have examined the relationship between land use efficiency (i.e., land economic
efficiency) and environmental improvement from an economic perspective. Third, unlike
other indicator evaluation methods, this study empowers the land economic efficiency
evaluation system with the help of the entropy method, which enables a multi-layered
discussion of what Land_EcoE is all about. Fourth, this study uses a combination of
qualitative (data visualization) and quantitative (econometric modeling) methods to make
the conclusions of the article more convincing.

The remainder of the paper is as follows: Section 2 provides a brief description of the
subject of this paper and describes the methods that emerged from this study. Section 3
shows the variables involved in this study and their sources. The spatio-temporal evolution
of carbon emissions and land economic efficiency is plotted and analyzed. Section 4
describes the empirical process and results of this study. Section 5 discusses the findings of
the study. Section 6 concludes the paper and presents the policy implications of the study.
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2. Materials and Methods

2.1. Study Area

Located on the eastern edge of the East Asian continent and the western coast of the
Pacific Ocean, eastern China is the most economically developed region in China due to
its unique natural harbor cluster and geographical environment. Eastern China includes
Hebei Province, Beijing, Tianjin, Shandong Province, Jiangsu Province, Shanghai, Zhejiang
Province, Fujian Province, Guangdong Province, Hainan Province, Taiwan Province, Hong
Kong and Macau (See Figure 1). Considering the issue of data integrity and statistical
consistency, Taiwan, Hong Kong and Macau will be excluded from this study. Hainan
Province is also considered to be significantly less developed than the other regions and
does not meet the requirement of this study to be a prosperous region, so it is excluded.
The following is a basic description of the regions studied:

Figure 1. Eastern China.

Hebei Province is located in northeastern China (113◦27′–119◦50′ E, 36◦05′–42◦40′ N),
surrounded by Beijing and bordered by Tianjin and the Bohai Sea to the east. Hebei Province
has a complex and diverse landscape, mainly mountainous, with a total area of 188,800 km2

as of 2020. As of 2019, Hebei Province has 11 prefecture-level cities: Shijiazhuang, Tangshan,
Qinhuangdao, Handan, Xingtai, Baoding, Zhangjiakou, Chengde, Cangzhou, Langfang
and Hengshui, with a resident population of 75,919,700. In 2020, Hebei’s GDP was RMB
3,620.69 billion, ranking 13th in China.

Beijing is located in northern China (115.7◦–117.4◦ E, 39.4◦–41.6◦ N), bordering Tianjin
to the east and Hebei Province to the west. Beijing is predominantly mountainous and
plain, with a total area of 16,410.54 km2 by 2020. As of 2019, Beijing’s resident population
is 21.536 million. In 2020, Beijing’s GDP was RMB 361.026 million, ranking 12th in China.

Tianjin is located in northern China (116◦43′–118◦04′ E, 38◦34′–40◦15’ N), is bordered
by the Bohai Sea to the east and Beijing to the west. Tianjin is dominated by plains and
depressions, with a total area of 11,966.45 km2 as of 2020. As of 2019, Tianjin has a resident
population of 15,618,300 people. In 2020, Tianjin’s GDP was RMB 140,837,300, ranking 23rd
in China.
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Shandong Province, located on the eastern coast of China (114◦47.5′–122◦42.3′ E,
34◦22.9′–38◦24.01′ N), shares borders with Hebei, Henan and Anhui as well as Jiangsu.
Shandong Province is predominantly hilly and mountainous, with a total area of 157,900 km2

as of 2020. As of 2019, Shandong province has 16 prefecture-level cities: Jinan, Qingdao,
Zibo, Zaozhuang, Dongying, Yantai, Weifang, Jining, Tai’an, Weihai, Rizhao, Binzhou,
Dezhou, Liaocheng, Linyi and Heze, with a resident population of 100,702,100 people. In
2020, the GDP of Shandong province was RMB 73,129,000, ranking 3rd in China.

Jiangsu Province, located on the eastern coast of China (116◦21′–121◦56′ E, 30◦45′–
35◦08′ E), bordered by the Yellow Sea to the east, shares borders with Shanghai, Zhejiang,
Anhui and Shandong Provinces. Jiangsu Province is predominantly a plain, with a total
area of 107,200 km2 as of 2020. As of 2019, Jiangsu Province has 13 prefecture-level cities:
Nanjing, Wuxi, Xuzhou, Changzhou, Suzhou, Nantong, Lianyungang, Huai’an, Yangzhou,
Zhenjiang, Taizhou, Suqian and Yancheng, with a resident population of 80.7 million. In
2020, Jiangsu Province had a GDP of RMB 102,719,000, ranking 2nd in China.

Shanghai, located in eastern China (120◦52′–122◦12′ E, 30◦40′–31◦53′ N), is bordered
by Jiangsu and Zhejiang Provinces. Shanghai is predominantly a plain, with a total area of
6,340.5 km2 as of 2020. As of 2019, the resident population of Shanghai is 24,281,400. In
2020, Shanghai’s GDP was RMB 387,058,000, ranking 10th in China.

Zhejiang Province, located on the southeast coast of China (118◦01′–123◦10′ E, 27◦02′–
31◦11′ N), is bordered by the East China Sea to the east, Fujian Province to the south, Anhui
and Jiangxi Provinces to the west and Jiangsu Province and Shanghai to the north. Zhejiang
Province is mainly hilly, supplemented by plains, with a total area of 105,500 km2 as of
2020. As of 2019, Zhejiang province has 11 prefecture-level cities: Zhoushan, Hangzhou,
Jiaxing, Wenzhou, Ningbo, Shaoxing, Huzhou, Lishui, Taizhou, Jinhua and Quzhou, with
a resident population of 58.5 million people. In 2020, Zhejiang’s GDP was RMB 646.13
million, ranking 4th in China.

Fujian Province, located on the southeast coast of China (115◦50′–120◦40′ E, 23◦33′–
28◦20′ N), is adjacent to Zhejiang Province in the northeast, bordered by Jiangxi Province
in the northwest and connected to Guangdong Province in the southwest and Taiwan in
the southeast. Fujian Province is predominantly mountainous and hilly, with a total area of
121,400 km2 as of 2020. As of 2019, Fujian Province has nine prefecture-level cities: Fuzhou,
Putian, Quanzhou, Xiamen, Zhangzhou, Longyan, Sanming, Nanping and Ningde, with a
resident population of 39.73 million. In 2020, Fujian Province’s GDP was RMB 434,348,900,
ranking 7th in China.

Guangdong Province, located in the southernmost part of China (109◦39′–117◦19′ E,
20◦13′–25◦31′ N), shares borders with Hong Kong, Macau, Guangxi, Hunan, Jiangxi and
Fujian Provinces. Guangdong Province is dominated by plains and hills, with a total area
of 179,725 km2 as of 2018. As of 2019, Guangdong Province has 21 prefecture-level cities:
Guangzhou, Shenzhen, Foshan, Dongguan, Zhongshan, Zhuhai, Jiangmen, Zhaoqing,
Huizhou, Shantou, Chaozhou, Jieyang, Shanwei, Zhanjiang, Maoming, Yangjiang, Yunfu,
Shaoguan, Qingyuan, Meizhou and Heyuan, with a resident population of 115.21 million.
In 2020, Guangdong’s GDP was RMB 110,760.94 million, ranking 1st in China.

2.2. Methods
2.2.1. Entropy Method

The entropy method is one of the common composite indicator measures. The entropy
method assigns weights based on the degree of variation between variables, and the greater
the variation, the greater the weight. The entropy method has the feature of reducing
the dimensionality of variables and mitigating the presence of multicollinearity between
variables [45]. The entropy method is calculated as follows:
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Step 1. Obtain a standardized matrix of indicators (Eit,k) where eit,k is the matrix of
unprocessed indicators, i indicates the region i, t indicates the year t, k indicates the kth
indicator, with a total of K indicators.

Eit,k =
eit,k − min

K

∣∣eit,k
∣∣

max
K

∣∣eit,k
∣∣− min

K

∣∣eit,k
∣∣ (1)

Step 2. Calculate the information entropy (It,k). Calculate E′it,k by Equation (2), where
n is the total number of regions. Additionally, calculate It,k by Equation (3).

E′it,k =
Eit,k

∑n
i=1 Eit,k

(2)

It,k = −ln(n)−1
n

∑
i=1

E′it,k ∗ ln(E′it,k) (3)

Step 3. Calculate the weight matrix (Wt,k) by Equation (4).

Wt,k =
1 − It,k

K − ∑ It,k
(4)

2.2.2. Map Visualization of Data

Map visualization of data is a type of exploratory spatial data analysis (ESDA), whose
main purpose is to present spatial geographic attributes and data information more clearly
to the reader, usually through software such as ArcGIS [46], where spatial data are embed-
ded in a geographic map. However, traditional studies of regional economics, geography
economics, etc. usually analyze data through such visualization methods, which are quali-
tative in nature and have a certain non-objectivity. Moreover, this method cannot verify the
causal relationship between the dependent and independent variables. For example, in
this study, we are only able to theorize that there is a causal relationship between economic
efficiency of land and environmental pollution improvement, and we are unable to obtain
quantitative support.

2.2.3. Econometric Model

Econometric models are able to analyze the correlation between data, the degree
of association, etc., and are the most common methods used in economics research. In
this study, econometric models are used to investigate the correlation and significance
of pollution data in relation to land economic efficiency. Econometric models can be
classified into time series regression models, cross-sectional regression models and panel
regression models, depending on the type of data [47]. As panel data are used in this paper,
a panel regression model is used. Econometric modeling is able to reflect the correlation
between variables in a holistic manner and test the research hypothesis by quantifying
them. However, it tends to ignore the unique performance of each region. For example,
in this study, we can determine the relationship between land economic efficiency and
environmental pollution improvement through econometric models, but this conclusion is
presented based on the full sample, while the specific performance of each region is not
known. This makes the study conclusions less fleshed out.

2.3. Research Idea

This study uses a combination of qualitative and quantitative methods to obtain
richer and more convincing conclusions. On the one hand, this study visualizes the spatio-
temporal evolution of carbon emission and land economic efficiency to obtain preliminaries
conclusions; on the other hand, this study uses an econometric model to verify the above
conclusions from a quantitative perspective and to obtain richer conclusions. Figure 2 is
the methodological framework of the research idea of this study.
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Figure 2. Methodological framework.

3. Variable Design and Analysis

3.1. Explained Variable

The explained variable in this study is the environmental pollution variable, as mea-
sured by carbon emissions (Carbon) at the city level. On the one hand, with the popularity
of “carbon neutrality” and “carbon capping”, carbon emissions are undoubtedly an impor-
tant element of current social and environmental issues, and are highly representative [48].
On the other hand, China is still dominated by carbon-based energy sources [49], and using
carbon emissions can more accurately cover the environmental impact of energy factors.

3.2. Explanatory Variables
3.2.1. Core Explanatory Variable

Land economic efficiency (Land_EcoE) is the core explanatory variable in this study.
Most scholars use comprehensive indicators to measure Land_EcoE, for example, tradi-
tional data envelopment analysis (DEA), the slacks-based measure (SBM) model [50], land
and output intensity [51] and principal component analysis [52]. As a matter of course, dif-
ferent measurement methods and research objectives yield different results [53,54]. Among
them, DEA and SBM methods can measure input–output values better, but cannot show the
different dimensions of indicators better. Principal component analysis can show multiple
dimensions of indicators, but its explanatory power of different dimensions is weaker. The
entropy method is based on the degree of variation among variables to different dimensions
of indicators. The entropy method is able to explain the importance of each dimension
of an indicator and extract the maximum information from the variables. Therefore, this
study uses Matlab 2019a software to measure Land_EcoE using the entropy method.

The aim of this study is to investigate whether there is a win-win situation between
the “economy” and the “environment” in the development process of sustainable cities in
eastern China, i.e., whether an increase in Land_EcoE can improve environmental pollution.
Therefore, this study constructs land economic efficiency indicators only at the level of
economic development. Economic development generally consists of three dimensions: the
economic growth dimension, the economic structure dimension and the economic quality
dimension. Based on this, the indicator evaluation system of Land_EcoE is described as
follows (Table 1):
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(1) Economic growth. Economic growth is the basis of economic development. This
study uses GDP growth rate and industrial production intensity (gross industrial
output value above scale/land area) to measure it. GDP growth rate visually reflects
the growth rate of the region’s production capacity. The gross industrial output value
above scale reflects the level of industrial production in the region, and when divided
by its urban area, the industrial production intensity obtained excludes the effect
caused by the size of the city.

(2) Economic structure. Economic structure includes industrial structure, population
structure, etc. A reasonable economic structure is conducive to economic development.
In this study, we use the share of tertiary output (tertiary industry output value/GDP),
tertiary industry production intensity (tertiary industry output value/land area)
and employment density (urban employment population/land area) to measure it.
Tertiary industrial output reflects the development of the service sector in the region.
The development of sustainable cities leads to changes in urban functions [55], most
notably a decline in the share of secondary industrial output and an increase in the
share of tertiary industrial output over the years [56,57]. Dividing tertiary industrial
output by GDP and land area, respectively, controls for the impact of the size of the
economy and the size of the city on it. Labor is a necessary element of production,
and a city without employed people will struggle to support economic development.
In this study, we divide urban employment by land area to exclude the effect of city
size.

(3) Economic quality. Economic quality is not only reflected in the current economic devel-
opment achievements, but also in the potential for economic development of the region.
This study uses GDP per capita, R&D intensity (science and technology expenditure
in the general public budget/land area) and road density (urban road area/land area)
to measure this. GDP per capita visually reflects the average production capacity and
indirectly shows the income level of the residents, and can better measure the current
economic development achievements of the region. Innovation is the first driving force
of development and a key factor in escaping the middle-income trap. On the one hand,
science and technology expenditure reflects the importance the government attaches to
innovation development and judges whether the government’s economic development
course is reasonable [58]. On the other hand, science and technology expenditure pro-
motes innovative development and has long-term significance in optimizing production
methods, increasing production efficiency and improving product competition [59]. Ur-
ban road density is a direct reflection of the accessibility of a city. Convenient transport
is an important component of economic development and can reduce commuting times
and improve the quality of life of residents.

Table 1. Indicator evaluation system of land economic efficiency.

Core Explanatory
Variable

Dimension Indicator Unit
Average Weight

(2011–2017)
Impact

Ranking

Land economic
efficiency (Land_EcoE)

Economic growth GDP growth rate % 4.38% 7
Industrial production

intensity RMB 10,000/km2 22.62% 2

Economic structure

Share of tertiary
output % 3.87% 8

Tertiary industrial
production intensity RMB 10,000/km2 14.40% 3

Employment density People/km2 12.71% 4

Economic quality
GDP per capita RMB/people 7.29% 6
R&D intensity RMB 10,000/km2 24.41% 1
Road density % 10.32% 5

192



Land 2021, 10, 845

3.2.2. Control Variables

In this study, the explained variable is carbon emissions and the explanatory variable
is land economic efficiency (Land_EcoE). To increase the validity of the empirical results
and to avoid endogeneity problems arising from omitted variables, the following control
variables are added: (I) Chen and Ouyang et al. both found that foreign investment
has a significant impact on environmental improvement [60,61]. Therefore, the foreign
capital utilization intensity (amount of actual foreign investment utilized/land area) is
used, controlling for the impact from abroad. (II) There is no doubt that innovation can
have a relationship with the environment [62–64]. This study uses innovation intensity
(number of non-descript patent applications/employment), controlling for the impact from
domestic innovation.

3.3. Data Resource and Processing

This study uses the eastern region of China as the sample for this study. Considering
the statistical caliber and completeness of the data, Taiwan Province, Hong Kong and
Macau are excluded from this study. Hainan Province is excluded due to its relatively
underdeveloped economy and because it does not meet the requirement of being a more
economically developed region. The initial time point for this study is set at 2011 as China
has developed and implemented a rich and stringent environmental governance policy
since the starting point of the 12th Five-Year Plan (2011). As the latest city-level carbon
emission data were only updated to 2017, the end point of this study is set at 2017. In
summary, this study uses data from 2011–2017 for 84 prefecture-level cities in eastern
China. The main data for this study were obtained from the China City Statistical Yearbook,
and all of them were from the statistical scope of municipal districts. City-level carbon
emissions data were obtained by aggregating county-level data from Carbon Emission
Accounts & Datasets (CEADs) [65]. For some of the missing data, the moving average
method was used to complete the study. Table 2 reports the descriptive statistics of the
main variables in the study. In this case, all values are in logarithmic form, except for land
economic efficiency. It can be found that the standard deviations of the variables are small
and there are no extreme values that are several orders of magnitude higher than the other
variables, indicating that the data are suitable for use in the regression model.

Table 2. Variable description.

Type Variable Unit Obs Mean Std. Min Max Label

Explained
variable Carbon emission Million tons 588 3.5417 0.6873 1.7576 5.4235 Carbon

Explanatory
variable

Land economic
efficiency - 588 1.1905 1.4061 0.1079 13.8653 Land_EcoE

Control
variables

Foreign capital
utilization
intensity

USD
million/km2 588 2.8392 1.6474 −4.8793 5.9149 Fore_CUI

Innovation
intensity

Items/10,000
people 588 4.8430 0.8303 2.4417 6.8811 Inno_I

3.4. Analysis of Spatio-Temporal Evolution of Key Variables
3.4.1. Carbon Emissions

In this section, three periods, 2011, 2014 and 2017, are taken to map the distribution
pattern of carbon emissions. These maps will provide a better picture of the spatio-temporal
evolution of carbon emissions in eastern China. In addition, carbon emissions are classified
into three classes—high, medium and low emissions—based on the “expectation ± 1 times
standard deviation” (data processed by Winsor 95%). Figures 3–6 depict the spatial and
temporal evolution of carbon emissions at the prefecture level in eastern China. It can be
found that:
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Figure 3. Spatio-temporal evolution map of carbon emissions. (a) Beijing, Tianjin and Shanghai. (b) Jiangsu Province. (c)
Zhejiang Province. (d) Fujian Province.
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Figure 4. Spatio-temporal evolution map of carbon emissions in Hebei Province.

 
Figure 5. Spatio-temporal evolution map of carbon emissions in Shandong Province.

195



Land 2021, 10, 845

 

Figure 6. Spatio-temporal evolution map of carbon emissions in Guangdong Province.

In Figure 3, the relative levels of carbon emissions in Fujian, Zhejiang and Jiangsu
Provinces have not changed at any of the three time points (2011, 2014, 2017). From
Figure 3a, we can see that the relative levels of carbon emissions in Beijing, Tianjin and
Shanghai are all at a high level and have not changed over time, with the exception of
Beijing. Figure 3b shows that the overall level of carbon emissions in Jiangsu Province is
high, with the northern part at an intermediate level, but the southern part is at a high
level. Figure 3c shows that Hangzhou and Huzhou have high carbon emissions, while
the southeastern part of Zhejiang Province has moderate emissions. Figure 3d shows
that Fujian Province has a low overall level of carbon emissions, with its relatively less
economically developed northwestern region having low carbon emissions, while its
southeastern coastal region has relatively higher carbon emissions.

In Figure 4, the overall level of carbon emissions in Hebei Province is moderate and
the relative emission levels of the other prefecture-level cities have not changed over time,
except for Lanfang where the level of carbon emissions has increased.

In Figure 5, the overall level of carbon emissions in Shandong Province is moderate,
with the western region having lower levels than the eastern region. At the same time, it
can be found that the carbon emission levels in its southeastern region (Rizhao, Linyi) are
reduced.

In Figure 6, the overall level of carbon emissions in Guangdong Province is low, where
the level of carbon emissions decreases in all directions with Guangzhou as the strongest
center. At the same time, it can be noticed that the carbon emission levels of Shantou and
Jieyang, which are located in the southeast of Guangdong Province, have increased as time
progressed.
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3.4.2. Land Economic Efficiency

Similarly, according to the method in Section 3.4.1, Figures 7–10 present maps of the
spatio-temporal evolution of land economic efficiency (Land_EcoE) in 2011, 2014 and 2017.
It can be found that:

In Figure 7a, the Land_EcoE levels in the three municipalities of Beijing, Tianjin and
Shanghai are all high, with the exception of Tianjin, which dropped to a moderate level in
2017, while the other two remained unchanged. In Figure 7b, the Land_EcoE in Shandong
Province is at a moderate level overall, with only Qingdao at “high efficiency”. In addition,
the relative levels of Land_EcoE in Shandong Province did not change as time progressed,
and the trend was stable. In Figure 7c, the overall Land_EcoE in Zhejiang Province is at
a moderate level. Among them, Quzhou and Lishui are “low efficiency” and Hangzhou
and Shaoxing are “high efficiency”. However, as time progresses, the Land_EcoE levels
of all regions in Zhejiang Province are at the “medium efficiency” stage and tend to be
homogeneous. In Figure 7d, the overall Land_EcoE in Fujian Province is at a low to
moderate level. The relative efficiency of Nanping and Longyan is low, while the relative
efficiency of Xiamen is high. Overall, the efficiency of southeastern Fujian Province is higher
than that of northwestern Fujian Province, and although there is a tendency to assimilate
towards “medium efficiency” over time, the pattern of higher efficiency in eastern Fujian
Province is still evident.

In Figure 8, the overall Land_EcoE in Hebei Province is at a moderate to high level,
with the southern and northern parts showing lower levels of efficiency than the central
regions. In addition, three regions (Baoding, Zhangjiakou and Qinhuangdao) have seen
their relative efficiency levels degrade over time, while the rest of the regions remain
unchanged.

In Figure 9, the overall Land_EcoE in Jiangsu Province is at a moderate level, with
higher levels of efficiency in Changzhou, Wuxi and Suzhou and lower levels in Suqian. It is
clear that Land_EcoE in southern Jiangsu is higher. As time progresses, the efficiency levels
of each region in Jiangsu tend to homogenize, with Suqian’s efficiency level increasing and
Suzhou’s decreasing.

In Figure 10, the relative efficiency of land in Guangdong Province is at a low to
medium level. The efficiency of Yunfu, Qingyuan, Shaoguan and Meizhou is low, while the
efficiency of Guangzhou, Shenzhen, Zhongshan and Dongguan is high. It can be seen that
Land_EcoE in Guangdong Province is centered on Shenzhen and radiates downwards in
all directions, reflecting the central position of Shenzhen and the “siphon effect”. As time
progresses, Land_EcoE in Guangdong does not change significantly, and three regions—
Yunfu, Qingyuan and Meizhou—are still “low efficiency”.

3.4.3. Comprehensive Discussion

The above analysis of the spatio-temporal evolution of carbon emissions and land
economic efficiency in each region shows that regions with high land economic efficiency
generally do not have low carbon emissions (for example, Figures 3a and 7a). This suggests
that even in eastern China, it is difficult to achieve better land–economy–environment
synergy. Such a conclusion contradicts hypothesis H1. However, this may not be the case
as the map analysis requires a quantitative analysis of the econometric model. Furthermore,
the study shows that the level of land economic efficiency in each region does not usually
get worse as time progresses, but rarely breaks through to “high efficiency”. This suggests
that the level of land economic efficiency in eastern China tends to be at the same level,
indirectly reflecting the fact that each region in eastern China is actually improving its own
land economic efficiency.
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(a) (b) 

  

(c) (d) 

Figure 7. Spatio-temporal evolution map of land economic efficiency. (a) Beijing, Tianjin and Shanghai. (b) Shandong
Province. (c) Zhejiang Province. (d) Fujian Province.
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Figure 8. Spatio-temporal evolution map of land economic efficiency in Hebei Province.

 

Figure 9. Spatio-temporal evolution map of land economic efficiency in Jiangsu Province.

199



Land 2021, 10, 845

 

Figure 10. Spatio-temporal evolution map of land economic efficiency in Guangdong Province.

4. Empirical Design and Results

4.1. Model Design

This study involves data from 84 prefecture-level cities and municipalities from
2011–2017, and therefore uses a panel regression model. Referring to the C-D production
function [66], the main regression model (Equation (5)) is developed.

lnCarbonit = α + βLand_ EcoEit + γlnControlit + εit (5)

where i denotes prefecture-level city i and t denotes year. Carbonit denotes carbon emissions,
Land_ EcoEit denotes land economic efficiency and Controlit denotes control variables, which
in this study refer to foreign capital utilization intensity (Fore_CUI) and innovation intensity
(Inno_I). εit denotes the random disturbance term.

Each region in the study has its own unique underpinnings, such as policies and culture,
and these unique attributes may change over time. Therefore, in this study, θt and σi are
added to Equation (5). θt, which can control for changes over time, represents time fixed
effects, and σi, which controls for regional idiosyncrasies, represents spatial fixed effects.

lnCarbonit = α + βLand_ EcoEit + γlnControlit + θt + σi + εit (6)

Equation (6) is used to test hypothesis H1, and this study proposes hypothesis H2
on the basis of hypothesis H1. In order to implement the process, this study constructs
dummy variables (D), where, if region i belongs to the most economically developed group
of regions in eastern China, D = 1; otherwise, D = 0. The specific equation is as follows:

lnCarbonit = α + β1Land_ EcoEit + β2D ∗ Land_ EcoEit + γlnControlit + θt + σi + εit (7)
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4.2. Regression Results

In this study, the regression of the model of Equation (6) was performed using
Stata15SE software, and the results are shown in Table 3. Table 3(I), (II) and (III) show
the regression results of Equation (6) controlling for random effects, fixed effects and
two-way fixed effects, respectively. It can be found that all three fail the 10% significance
test, indicating that there is no definite relationship between land economic efficiency and
carbon emissions in eastern China and hypothesis H1 is not valid. However, there are
regional differences in carbon emissions, and the more economically developed regions are
more “green” [44]. The essence of this study is to investigate the impact of land economic
efficiency on carbon emissions in economically prosperous regions. Although the overall
economic level of eastern China is higher than that of central and western China, there are
still some provinces and prefecture-level cities with average economic levels.

Table 3. Regression results for the spatio-temporal fixed effects of land economic efficiency *.

Explanatory Variables I II III

Land_EcoE 0.0006 −0.0008 −0.0003
Control YES YES YES

Time fixed effects YES - YES
Spatial fixed effects - YES YES

R-sq 0.3709 0.0411 0.2120
Obs 588 588 588

* indicate statistical significance at the 10% levels.

4.3. Further Analysis

In this study, the regression of the model of Equation (7) was performed using Stata15SE
software, and the results are shown in Table 4. This study screens out regions with high
economic levels in eastern China by comparing the averages of regional GDP from 2011–
2017. Two groups of regions were screened using “expectation + 1 times standard deviation”
and “expectation” as the bounds. A-group: Beijing, Tianjin, Shanghai, Nanjing, Hangzhou,
Guangzhou, Shenzhen and Foshan, a total of eight prefecture-level cities. B-group: on the
basis of A-group, 10 prefecture-level cities, Tangshan City, Wuxi City, Changzhou City, Suzhou
City, Ningbo City, Xiamen City, Jinan City, Qingdao City, Zibo City and Dongguan City, are
added, to a total of 18 prefecture-level cities. Table 4 reports the regression results for both
groups and it can be found that the third column has the best regression effect in both A-
group and B-group. In Table 4(III), the coefficient of Land_EcoE is significantly positive,
indicating that for most regions in eastern China, the increase in land economic efficiency
promotes carbon emissions and pollutes the environment. However, the coefficients of (D_A *
Land_EcoE) and (D_B * Land_EcoE) are both negative and extremely significant, suggesting
that the cities in eastern China with the most prosperous economies have been able to reduce
carbon emissions and thus improve environmental pollution by increasing land economic
efficiency. Therefore, hypothesis H2 holds.
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Table 4. Further regression for the spatio-temporal fixed effects of land economic efficiency.

A-group
I II III

Explanatory Variables

Land_EcoE 0.0130 ** 0.0121 ** 0.0127 ***
D_A * Land_EcoE −0.0239 *** −0.0249 *** −0.0252 ***

Control YES YES YES
Time fixed effects YES - YES

Spatial fixed effects - YES YES
R-sq 0.2319 0.0622 0.2333

Obs (A-group) 56 56 56
Obs 588 588 588

B-group
I II III

Explanatory Variables

Land_EcoE 0.0133 ** 0.0132 ** 0.0138 ***
D_B * Land_EcoE −0.0229 *** −0.0251 *** −0.0252 ***

Control YES YES YES
Time fixed effects YES - YES

Spatial fixed effects - YES YES
R-sq 0.2709 0.0627 0.2332

Obs (B-group) 126 126 126
Obs 588 588 588

***, ** and *, respectively, indicate statistical significance at the 1%, 5% and 10% levels. Obs (A-group) and Obs
(B-group) refer to observations where the dummy variable is 1.

5. Discussion

This paper first discusses the spatio-temporal evolution patterns of carbon emissions
and land economic efficiency to form a basic understanding of the research content and
preliminary conclusions. On this basis, this study further verifies and supplements the
preliminary conclusions quantitatively by means of econometric models. By combining
qualitative and quantitative methods, this study aims to conduct a more detailed study of
the problem and draw more convincing conclusions. In addition, this study enriches the
findings with the specificity of the entropy method of weight assignment. In this section,
the findings of the study are analyzed and discussed in detail.

5.1. Discussions of Spatio-Temporal Evolution
5.1.1. Carbon Emissions

From spatial distribution patterns, the overall carbon emissions of coastal cities in
eastern China are higher. In 2011, among the 84 prefecture cities in eastern China, there
were 20 “low-emission” areas, 46 “medium-emission” areas and 18 “high-emission” areas.
In 2014, the figures were 21, 43 and 20, respectively, and in 2017 they were 18, 46 and 20,
respectively. It can be seen that the three categories of high-, medium- and low-emission
regions do not obviously change, with “medium-emission” regions accounting for more
than half of the overall distribution and the remaining two categories accounting for
about a quarter each. When categorized by province and municipality, we can see that
Beijing (12th), Shanghai (10th), Tianjin (23rd) and Hebei Province (13th) have higher carbon
emissions, while Zhejiang Province (4th), Shandong Province and Jiangsu Province (2nd)
have medium emissions, and Guangdong Province (1st) and Fujian Province (7th) have
lower emissions, where the national ranking of the regional GDP is shown in brackets. It
can be found that there is no strong positive correlation between carbon emissions and GDP.
However, it cannot be denied that, with the exception of the special case of Guangdong
Province, the rest of the regions that are economically developed are generally not low
in carbon emissions. Among them, Beijing, Tianjin and Shanghai, which are the only
municipalities directly under the central government, are ranked highly and therefore do
not affect this conclusion.
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From temporal trends, 77 regions, accounting for 91.67%, had unchanged carbon
emission levels in 2011, 2014 and 2017, while only seven regions had changed their carbon
emission levels. Of the seven regions that changed, only Beijing saw a decrease in carbon
emissions. The decline in Beijing’s carbon emissions is due to the relocation of a large
number of factories from Beijing to Hebei Province in recent years. At the same time, in
2017, Beijing launched a “coal-to-gas” strategy, using natural gas, a clean energy source, to
replace coal as the main source of energy for winter heating. The analysis in this paragraph
shows that the distribution of carbon emissions in eastern China has not changed obviously
over time.

5.1.2. Land Economic Efficiency

From spatial distribution patterns, the land economic efficiency (Land_EcoE) of coastal
cities in eastern China is significantly higher than that of other regions, but there is no
significant difference between the north and the south. In 2011, among 84 municipal
areas in eastern China, there were 18 “high-efficiency” areas, 57 “medium-efficiency”
areas and 9 “low-efficiency” areas. Similarly, in 2014, the number was 17, 57 and 10,
respectively. In 2017, it was 16, 62 and 6, respectively. It can be observed that the number
of “high-efficiency” areas is slowly decreasing, the number of “medium-efficiency” areas
is significantly increasing and that of “low-efficiency” areas is decreasing. Overall, the
number of medium-Land_EcoE areas is higher, about 70%, and the number of “high-
efficiency” areas is also significantly higher than that of “low-efficiency” areas, which is in
line with the expectation of this study when selecting the more economically developed
region of eastern China as the research target.

From temporal evolution trends, 66 regions, or 78.57% of the total, had a constant
Land_EcoE level over the three time points 2011, 2014 and 2017. There were 18 regions
where the level of efficiency changed, of which seven regions saw a decrease and 11
regions saw an increase. In addition, in 2017, for example, 12 of these 18 regions became
“medium-efficiency” areas, while only two regions were downgraded. This indicates
that the distribution of Land_EcoE in eastern China has gradually converged over time
(becoming a “medium-efficiency” region) as Land_EcoE indicators in this study are relative
indicators. This is in line with China’s development strategy of “common prosperity”,
whereby some regions get rich first and then help others to get richer, thus achieving
common prosperity.

5.2. Discussion of the Empirical Results

The aim of this study is to investigate whether the current economically developed
regions of China can achieve synergistic environmental and economic development. Con-
sidering the current low land use efficiency in China [67], the purpose of the study is
analyzing the correlation between land economic efficiency and environmental pollution
(carbon emissions). Therefore, this study establishes the first hypothesis: there is a posi-
tive correlation between the increase in land economic efficiency and the improvement
of environmental pollution in eastern China. However, the results of Table 3 show that
there is no significant correlation between Land_EcoE and carbon emissions in eastern
China. This may be due to the fact that even in economically developed eastern China,
there are still some economically underdeveloped municipal areas. Accordingly, this study
sets up a second hypothesis: there is a positive relationship between the increase in land
economic efficiency and the improvement of environmental pollution in the most economi-
cally developed group of cities in eastern China. The results in Table 3 clearly show that the
eastern regions of China, as a whole, still do not show co-development of land economic
efficiency and environmental pollution improvement. However, in the most economically
developed cities of eastern China, there is an extremely significant negative correlation
between Land_EcoE and carbon emissions (Table 4). This indicates that these economically
developed regions have achieved synergistic development in economy–land–environment,
indirectly indicating the effectiveness of China’s existing economic development plans.
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In addition, the evaluation system of land economic efficiency (Table 1) shows that
R&D intensity (24.41%) and industrial production intensity (22.62%) contribute the most
to the composite indicator of land economic efficiency, while with tertiary industrial
production intensity (13.40%) and employment density (12.71%), the total contribution
reaches 74.14%. This figure does not reflect their “importance” for land economic efficiency,
but rather implies the degree of variation between regions in the other four secondary
indicators (GDP growth rate, share of tertiary output, GDP per capita and road density)
is relatively low. Therefore, this study argues that there is a need for regions with low
land economic efficiency to pay more attention to the economic content of the first four
indicators.

6. Conclusions

In the context of the world’s call for “peak carbon” and “carbon neutral” efforts, China
is faced with the choice between economic development and environmental protection. In
addition, China’s rapid urbanization as a developing country has led to problems such
as inefficient land use. Under these conditions, the Chinese government is adjusting
its approach to development and transforming itself into an innovative powerhouse.
Therefore, after years of transformation and development, are China’s prosperous regions
able to alleviate the conflict between economy and environment? Exploring the spatio-
temporal evolution patterns of land economic efficiency and environmental pollution, and
the interrelationship between the two, is an important guide to promote the synergistic
development of land use efficiency, economic development and environmental governance.
Using data from 84 prefecture-level cities and municipalities directly under the central
government in eastern China from 2011–2017, this study measures the relative levels
of land economic efficiency through the entropy method and plots the spatio-temporal
evolution of carbon emissions and land economic efficiency to analyze the spatio-temporal
characteristics of the two. Based on this, the study further identifies the relationship
between land economic efficiency and carbon emissions through a general panel model, and
obtains some insights on how to reconcile economic, land and environmental development.

The conclusions are as follows:

(1) From 2011–2017, carbon emissions in eastern China were generally more spatially
distributed along the coast than inland, and more to the north than to the south, and
this pattern did not change over time. Only Beijing achieved a significant downgrade
in carbon emissions in 2017 due to its special strategy (“factory relocation” and
“coal-to-gas”) [68,69].

(2) From 2011–2017, the land economic efficiency in eastern China was generally charac-
terized by higher coastal than inland efficiency, but there is no significant difference
between the north and the south. At the same time, according to the number of high-,
medium- and low-efficiency areas in the three time points (2011, 2014 and 2017), the
land economic efficiency in eastern China has been changing towards “medium effi-
ciency” over time. This suggests that the differences between regions are narrowing
and that most regions were upgraded from “low efficiency” to “medium efficiency”.

(3) From Table 3, eastern China as a whole is still unable to achieve synergistic develop-
ment of land economic efficiency and the environment. However, the further findings
of Table 4 demonstrate that the 18 most economically developed cities in eastern
China (Section 4.3 for a list of these cities) have been able to achieve synergistic devel-
opment of land economic efficiency and the environment. Furthermore, according to
this study, there are four important factors that contribute to the low land economic
efficiency (R&D intensity, industrial production intensity, tertiary sector production
intensity and employment density).

Based on the above, this study can provide some inspiration for policy making:

(1) China has been implementing a sustainable development and innovation strategy for
many years, and is now seeing results. Eastern China’s prosperous region is already
moving closer to the goal of synergistic economic–environmental–land development,
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and has stepped off the path of socialist economic development with Chinese char-
acteristics. The findings of this study provide support for the validity of China’s
economic policies and environmental regulation policies.

(2) Maintain the strengths of regions with high science and technology expenditure, and
increase support for weaker regions to balance the progress of science and technology
research and development across regions. Additionally, encourage enterprises, and
fund their R&D to promote their innovative transformation and development, so as
to strengthen the overall competitiveness of the region.

(3) Promote the optimization of industrial structure and encourage and improve the
industrial transfer strategy. Optimize the industrial structure by promoting the
development of tertiary industries, and at the same time transfer some important
factories to less economically developed areas in order to promote the economic
development of the area and allow the pollution emissions to be shared by more
areas.

(4) Adhere to the policy of compulsory education without wavering, further improve the
training mechanism for all types of talents, and raise the bar for scientific research and
treatment of innovative talents. In particular, strengthen the introduction of talents
and the treatment of ordinary workers in the less economically developed inland re-
gions in order to attract the inflow of labor, promote innovation and development and
enhance economic potential. At the same time, promote cross-regional cooperation so
that wealthy regions can drive the development of less developed regions.

Prospects and shortcomings of this study include, first, that environmental pollution
problems often have spatial effects, but they have not been studied here. Second, due to
the type of data, there is still much room for improvement in the evaluation system of land
economic efficiency. Thirdly, due to the limitation of space and the research purpose, this
study only includes the prefecture-level cities in eastern China as a whole, and lacks a more
detailed study of a particular province.
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Abstract: This article traces the development process of Beijing’s First Green Belt from its origins in
the 1950s, to its reinterpretation in the 1980s/1990s and its implementation in the 1990s/2000s. We
identify three-time phases and important milestones, which kept the green belt idea alive, developed
it and contextualized it in relation to the historical background. This article shows that the first green
belt project in Beijing was a continuing process of changing functions and ranges. Its adaptability to
variations followed the political changes and reflected the socio-economic dynamics, which secured
its longevity. Different ideas shaped the plan and its link to mega events like the Olympic Games
and environmental problems accelerated the implementation, but the shortage of funding and
absence of legislation led to a compromised result. The case is an interesting example of how a
long-term project transforms over and with time, but also for the gap between planning ambitions
and actual urban development, illustrating past and contemporary urban planning in the context of
a fast-developing country.

Keywords: green belt; master plan; planning history; planning policy; urban containment

1. Introduction

1.1. Planning for the Rapid Growth of Beijing

Beijing has experienced a tremendous urban growth in the past century, growing
from 4.2 million inhabitants in 1949 to 21.7 million inhabitants in 2015. In parallel with
that, the built-up area of the city expanded and increased its size by more than 12 times in
that period, from 109 to 1401 km2 [1]. Regulating urban development of the capital was
always a major focus of planning and spatial policies during all these years. One of the
key planning ideas of the past was the development of a green belt around the city, now
referred to as the ‘first green belt’, as a second one, further out from the centre, also came
up later.

The design and development of the first green belt in Beijing covered a long period
since 1949. Six successive master plans were formulated for Beijing from 1949 to 2004, and
from the 1958 master plan, the green belt took a place in the comprehensive plan. The
green belt was influenced by various policies and plans, and its size fluctuated up and
down following the policy changes.

Previous studies worked on this case from various aspects. Ouyang et al. [2] evaluated
its ecological function and species composition. Yang and Jinxing [3] analysed the adminis-
trative framework as well as temporal spatial changes. Zhao [4] assesses the performance of
urban containment strategies in Beijing over between 1990 and 2009. Han [5] discussed the
possibility to convert the green belt into greenways. Ma and Jin [6] analysed the possible
scenarios under alternative levels of green belt interventions. Han and Long [7] listed
the disadvantages of the first green belt policies and discussed the impacts. However, a
comprehensive investigation of the planning history has not been written yet, despite that
the case provides the possibility to deep insides into the urban development of the Chinese
capital and its accompanying planning ideas and practices through the decades.
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1.2. The Green Belt Concept and the Chinese Context

The idea of a green belt surrounding the city goes back to the nineteenth century
and planning ideas in British and other European cities [8]. Today it is a widely used
planning instrument. A green belt is a physical area of open space, e.g., farmland, forest,
or other greenspace, that surrounds a city or metropolitan area and connects with the
wider urban green infrastructure. The content in a green belt can be different, but essential
characteristics of green belts, i.e., the openness and permanence, as, for example, stated by
the UK planning department [9], can be found in most cases. Elson [10] described a green
belt as a special policy defining an area within which only a highly restrictive schedule
of changes constituting development under the planning acts will normally be permitted.
Therefore, it is to be a permanent barrier to urban expansion and thus recognized as the
most restrictive form of urban containment policy [11].

A globally famous example is London, with a green belt firstly put in place in the
interwar period, soon to be positioned as an instrument to nature close to the city and limit
urban sprawl [12]. Green belts since then occupied a central position in England’s planning
system. The first green belt in London drew worldwide attention because of its success in
containing urban growth in existing and planned communities, preserving agricultural
land, and protecting the environment [13]. Since then, green belts were applied in many
other cities in different countries [14]. In Tokyo, green belts were used to create open space
for air defence [15], in Moscow to provide clean air and recreation for the city core [16].

The ambitions were though not always met and green belts have also been criticised for
a number of negative effects, e.g., urban land shortages, increased housing prices, decreased
green belt land prices, increased urban congestion, or leapfrog development [8,11,13].
Several scholars analysed the role of different factors for the success of green belts. Ali [13]
proposed four framing factors: political will, public support, plans, and legislation. Amati
and Yokohari [17] highlighted the importance of flexibility with regulations and support
from landowners. Bengston and Youn [11] stated the impact of social and economic
contexts, cost and benefit, and policy reform.

As we will see later, similar factors played a decisive role for Beijing’s first green belt.
Today, some kind of green belt is employed in many Chinese cities, often as a measure
to contain urban growth and improve the environment [18,19]. This wide coverage has
a young history though, as, for example, urbanization was not recognized as an issue in
China until the openness and economic reform in the late 1970s [20]. However, urbanization
happened rapidly, far beyond calculation and soon out of control. Between 1978 and 2015,
China’s urbanization rate increased from 18% to 56% [21] and is expected to continue [22].
The unprecedented scale of urbanization has caused social and economic challenges, for
examples, loss of agricultural land threatening the food security, and housing shortage
for immigrant workers [23,24], but was also linked to environmental and health problems.
Beijing struggled with sandstorms and smog pollution in recent decades [25,26], but it is
not a unique case: In 2012, less than 1% of the 500 largest cities in China met the air quality
standards recommended by WHO [27].

Urbanisation in Chinese cities was often accompanied by a fairly high population
density, especially in some fringe villages [18], which resulted in a vulnerable urban fringe
zone under strong pressure since the 1980s. Most of the population increase happened in
the closest suburban areas [28]. Between 1982 and 1990, population growth in Beijing was
3% in the urban centre, 40% in the near suburbs and 13% in the far suburbs [29,30].

The disordered urban growth and consequent challenges called for corresponding
approaches, and green belts were one of the most popular ways to tackle urban sprawl
and contain urban growth in the country’s cities [31]. Green belts were heavily introduced
in the mid-1990s, when the economic development boosted urbanisation, including the
biggest cities such as Shanghai and Shenzhen [32,33]. Many cities developed their tailored
schemes including green belt(s) as a part of the city’s master plan. Guangzhou designed a
system of green corridors and nodes [19] and Jinan planned an integrated green network
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system consisting of green belts and green wedges [34]. Moreover, Beijing’s green belt got
renewed attention in the 1990s. Its roots can though be traced back to the 1940s.

2. Materials and Methods

In this paper, we analyse the making of the first green belt, from the first ideas and
plans in the 1950s until it was officially declared as finished in 2004. How did the green
belt idea evolve over time, how was it put into practice, and how was it influenced by
contemporary political and socio-economic agendas?

To answer these questions and establish the construct validity and reliability of the
case study, we collected multiple sources of evidence, including document study, direct ob-
servations, and interviews. Through desk-based and fieldwork studies, we have collected
multiple sources of evidence to support the analysis, as shown in the Figure 1 below.

Figure 1. Research methods and process.

First, we give an in-depth account of the important planning documents and events
related to the green belt since the proclamation of the P.R. China in 1949. The most
important documents include the several City Master Plans of Beijing that we will discuss
in the next section, as well as the green belt related official documents listed in Table 1
below. Many materials were acquired from official archives and planning institutions,
including national and local policies, regulations and plans.

We have also visited the case areas multiple times which gave us the opportunity for
direct observations of the current status of the green belt. Besides site visits, the fieldwork
included semi-structured interviews with 4 experts: 2 with former senior officials from the
municipal government and the City’s Planning Institute and 2 with active planners in the
City’s Planning Institute. The interviews were especially helpful to get hold of unpublished
documents and insights into discussions and debates at the time. We are aware that our
source material mainly refers to official documents and planners’ perspectives which is
caused by the historical and contextual nature of the case. We will critically discuss that
at the end of the paper. Moreover, before going deeper into the case we will provide
a short review of the general idea of a green belt, which we later use to discuss the
case’s specificities.

We have used a mixed methods approach for data collection and analysis which
permits a synergistic utilisation of data from various sources. The document study provided
a good collection of quantitative data which are supplemented by qualitative data from site
observations and interviews. We have compared and analysed findings with quantitative
and qualitative data sources which provided validation for each other. The consolidated
results are presented in the next section.
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Table 1. Relevant official documents beyond the Master Plans.

Date Title of Document Authority

31.07.1993 Emergency notice about strict control on the
development and construction in green belt areas

Formulated by Capital Planning & Construction
Commission, forwarded by Beijing Government office

20.01.1994 Request for instructions on greening in green belt areas Formulated by Capital Planning & Construction
Commission, authorized by Beijing Government

25.11.1996 Request for instructions on relevant policies during the
construction of green belt

Formulated by Beijing Municipal Commission of Urban
Planning, authorized by Beijing Government

29.02.2000 Notice on the establishment of leadership group and
general headquarters of green belt construction Released by Beijing Municipal Government Office

20.03.2000 Suggestions for accelerating the construction of
green belt Released by Beijing Municipal Government

29.03.2000 Interim measures on accelerating the construction of
green belt

Formulated by Beijing leadership group of green belt
construction, forwarded by Beijing government office

27.10.2000 Notice on the implementation of boundary markers in
green belt area

Formulated by Beijing leadership group of green belt
construction and planning committee, forwarded by

Beijing government office

20.04.2001 Notice on accelerating the renovation and construction
of new villages in green belt area

Formulated by Beijing leadership group of green belt
construction, forwarded by Beijing government office

23.05.2001 Suggestions to improve the economic development in
green belt area

Formulated by Beijing agriculture committee, forwarded
by Beijing government office

06.07.2001 Suggestions on implementation of master plan for green
space system in green belt area

Formulated by Capital Greening Office, forwarded by
Beijing government office

14.08.2001 Regulations on protection and management of boundary
markers in green belt area

Formulated by Beijing Municipal Commission of Urban
Planning, forwarded by Beijing Government office

26.09.2001 Notice on personnel adjustment of leadership group and
general headquarters of green belt construction Released by Beijing Municipal government office

30.12.2001 Regulations on land use replacement in green belt area
Formulated by the Beijing Municipal Bureau of Land

and Housing Management, forwarded by Beijing
government office

3. Results

The development of the first green belt in Beijing was a prolonged project covering the
first semi-century of P. R. China. This half a century witnessed a constantly transforming
period in the country, along with which the green belt was initiated and developed step
by step.

3.1. A First Hint of the Green Belt

“On 16 September [1949], a group of Soviet experts in municipal administration arrived
in Beijing. They were supposed to help the new government in its work to plan the city’s
development. In reality, however, they were to have absolute say in everything.” [35], p.
38, authors’ translation

When Beijing became the capital of the People’s Republic of China in 1949, there was
a debate about the location of the administrative centre: should the old town be renovated,
or a new town be built? Two factors finally lead to the success of the old town strategy
and a monocentric plan for Beijing was finally determined as a guideline for future city
development [36]. Firstly, the new-born Chinese government was significantly influenced
by the Soviet Union. In ‘Report on Beijing’s Development Plan in the Future’ in 1949,
Soviet Planner M. G. Barannikov suggested the expansion of Tiananmen Square as the
city centre, like the Red Square in Moscow. Secondly, another plan for building a new
administrative centre in a western suburb was denied by the government, because of the
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larger expenses for new construction costs. There were 1.65 million residents and about
20 million m2 of buildings in the old town, but only tens of thousands m2 in the proposed
new centre, Gongzhufen [37]. After this debate, the 1954 master plan for Beijing was set as
a monocentric structure aiming to a megacity with 5 to 6 million population.

The political condition changed dramatically after 1954 and the changes had im-
mediate impact on planning. Because of political movements and economic recession,
evacuating urban population to the suburbs and countryside became an order from the
central government [38]. However, at that time, the city had already expanded to a vast
area with a very low density as a side product of the radical growth movement “Great Leap
Forward”, and built-up areas were spread out in several suburban centres. In 1954, there
were 4.5 million m2 (floor area) new buildings spread out of the city centre [39]. Later in
1958, the “National Landscaping and Gardening Movement” started and aimed at turning
the whole country into a “big beautiful park” [40] and then as an immediate consequence,
the city was asked to offer its territory for greening. In the recast 1958 master plan, the
pattern of “decentralized groups” became a dominant feature (see Figure 2) [36]. The idea
of this plan aimed to decentralise city development so as to keep a green belt between
the centre and suburbs. The “decentralized groups” were a compromise between reality
and future development expectations, keeping flexible for the future [39]. The designated
vacant land between the decentralized urbanized groups was thought to be productive
land, supplying vegetables to the city [36].

Apparently, the green belt was not the priority in this plan, as it was not even drawn
on the plan map, but only left blank to highlight the pattern of the decentralized groups
(see Figure 2). However, it is widely believed that the idea of “decentralized groups” in
1958 firstly indicated the conception for a green belt [2,41].

3.2. New Urban Planning Ideas and Challenges Lead to a New Proposal of the Green Belt

“The size and population of the city was uncertain during the dramatic development. In
this situation, only a proper layout plan could keep the space for future development. The

“decentralized groups” was a reasonable model to achieve this purpose. It was generated
from history, with the feature of flexibility.” [39], p. 11, own translation

While the 1958 master plan was being formulated, China went into a long phase
of political turmoil. The Sino-Soviet Split, started in 1958, resulted in the loss of aid
from the Soviet Union; meanwhile, radical communism reform movements led to more
serious economic recession and food shortages, followed by migration from the city to
the countryside [42]. The direct consequence was the reduction of urban populations,
especially in big cities.

During the Cultural Revolution (1966–1976), most of the governmental operations
were interrupted, including planning. A master plan was published in 1973 (Figure 2),
which mainly followed the 1958 plan, though with considerable reductions of urban land
in the outskirts of the city. The plan, however, never got implemented. Still, it is notable
that the idea of the ‘decentralized groups’ was kept alive, at least in the planners’ heads.

Only after the “economic reforms and openness” in 1978, China returned gradually
to normality and economic development became the priority. The population in Beijing
increased rapidly along with the economic boost [43], which soon triggered the wild
urban development.

The rapid—and sometimes disordered—development turned lots of green areas into
built-up areas. According to the master plans, 314 km2 green belt areas was planned
between the decentralized groups in 1958, but it decreased to 260 km2 in 1983, and then
to 240 sq. km in 1993 (see Table 2). Meanwhile, environmental problems, especially
air pollution and sandstorms appeared in parallel with the rapid urbanization, thus the
causality between pollution and development was widely discussed [44–46]. The green
belt was back on the table and considered as a green cushion to protect the city against
sandstorms while also improving air quality [19].
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Table 2. Changes in planned urban area and planned green belt area in Beijing, Sources: [36,39,47,48].

Year of Master Plan
Planned Urban Area in

City Centre (km2)
Planned Green Belt

Area (km2)
Main Focus in the Green Belt

1954 600 N/A No green belt in this master plan.

1958 600 314 Restricted areas between city centre and
decentralized groups.

1978 600 314 Same as 1958.

1983 440
(750 in whole municipality) 260 Restricted areas between city centre and

decentralized groups, 60% to be planted trees.

1993 610
(900 in whole municipality) 240

Restricted areas between city centre and
decentralized groups. Forests and parks. Certain
percentage of the land could be used as cultural

and recreation facilities upon approval.

2004 778
(1650 in whole municipality) 240

Restricted areas between city centre and
decentralized groups. Recreation and ecological
protection. Green and high-tech industries are

prioritized to promote employment.

The green belt approach was reinstated from the former plans (i.e., the 1958 master
plan) and given much attention in the 1993 master plan. So although the green belt
was designed several decades ago, it was not implemented as a belt until new problems
occurred along with economic development.

3.3. Implementing the Green Belt in a Time of Rapid Urban Growth and New Ambitions

“No fund but only supporting policies from the government; this was the precondition.
Could we implement the green belt with the help of real estate development? And don’t
forget, the farmers needed to be resettled and reallocated.” (Former official at Beijing
Planning Institute, interview with author, own translation)

Suffering from a bad reputation due to air pollution and sandstorms, Beijing failed in
the competition for hosting the Olympic Games in 1993, which hit the city badly. Solving
the environmental problems got great political attention and various actions, among them
the implementation of the green belt, followed. The green belt was implemented through
a series of policies and regulations, released in the following years. A main tool was the
establishment of parks and tree planting which already started in 1993, when a new master
plan was announced. As lots of building construction had already happened in the green
belt area, the 1993 Beijing master plan [47] stated a reduced but more realistic target of
140 km2 of greening areas out of the 240 km2 green belt area. Figure 3 shows the green belt
and the location of 19 pilot villages and surrounding green areas, indicating the area of
the first green belt between the city centre and ten suburban towns. The second green belt
outside of the fifth ring road was also proposed in the 1993 master plan.

The implementation of the green belt was supported by several executive orders from
the city government. One of the most important was published in 1994, executive order
1994 [7] “The proposal of greening construction in green belt”. According to this order,
the actual green area in the green belt was only 20 km2 in 1994, far less than the target of
140 km2 [50]. In the same order, another policy was announced, “Green Supports Green”,
which soon became a guiding principle. This policy responded to the new condition in
the area and was considered as the actual start of the green belt development. As the
land price rose sharply along with the economic growth in the 1990s [51], the cost of
purchasing land for building the green belt became much higher, beyond the affordability
of the governments. This policy aimed at raising funding by a real estate approach, without
acquiring financial support from the government. The basic idea was that the sub-local
governments (mainly villages and a few towns) got the permission to operate real estate
development and built high-rise settlements in certain limited areas. The newly built
housing should be used mainly for allocating farmers and the rest for sale in order to cover
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the cost for maintaining the green belt. After that, the land in former villages and farmland
became state-owned and transferred to be part of the green belt.

 

 

Figure 2. Master plans from 1958, 1983, and 1993, from the top down. The red/black line is added to
indicate the green belt as planned in 1993 [49].
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Figure 3. The 1993 plan map for first green belt in Beijing, showing the green belt (light green) and
the location of 19 pilot villages (red) and surrounding green areas (dark green), indicating the area of
the first green belt between the city centre (orange lines in the middle) and ten suburban towns (pink
lines out of the green belt). Source: Private collection of a former planner, photo by author.

This approach was later summarized as a slogan, “Green attracts investment, invest-
ment drives development, development builds green, green supports green” [36].

The mode of cooperation and profit distribution was set based on the actual situation
in different villages or towns, with the supervision of Beijing municipal government. The
sub-local governments would get 30–50% of the newly built housing, without any financial
investment, and developers got the rest as return on investment [53].

This policy was supposed to be a win-win solution for the three parties: the govern-
ment received funds for building and maintaining the green belt, the residents got their
living conditions improved, and the developers acquired land in a fine location, without
problems with demolition and resettlement.

However, a hidden conflict between farmland acquisition and the state land law soon
disrupted this policy [54]. The farmland in the green belt area was protected by the state
land law. Therefore, the land acquisition by sub-local government was stopped as it was
against the land protection law. A nationwide survey of cultivated land in China in 1996
revealed the rapid reduction of cultivated land and caused the project to be set on hold [36].

The green belt project was suspended until 1999, when Beijing was preparing a new
bid for hosting the 2008 Olympic Games. It was recommissioned as a way of improving the
terrible environmental pollution in Beijing. The measures from executive order no. 7 in 1994
were partly adopted, but the previous method of land acquisition was abandoned. Instead,
farmlands were rezoned as economic forests and financially supported by the government.
Subsequently, detailed measures were formulated, e.g., financial subsidies, compensation,
and investment management. There were also financial subsidies for maintaining the green
areas for the first time [55].

In 2000, the successful bid for the 2008 Olympic Games accelerated the green belt
construction to a large extent. A high-level joint committee was established as a leadership
group for green belt construction [56]. Meanwhile, boundary markers were established
around the green belt [57,58], which were anticipated to guard the green belt. These
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measures showed the government’s determination on implementing the green belt during
that time. Then finally, Beijing’s first green belt was announced as finished in 2004, well
before the 2008 Olympic Games.

After the first green belt project finished, a study [2] shows that the green space
increased in the green belt areas in 2005, compared to 1992. However, although the tree
cover increased, the agriculture land and water area decreased, meanwhile the built-up
area also increased.

4. Discussion and Perspectives

Following the milestone planning documents, it is clear that there were important
factors putting the plan into practice.

4.1. The Idea Evolves with the Master Plans from 1958 and 1993

The green belt idea got through times of crisis and prosperity in China. Looking
back, three important planning phases culminating in important planning documents and
milestones can be identified:

The first years for the PRC up to the adoption of the 1958 master plan. The green belt
was, for the first time, proposed in an official document; even though not implemented
specifically, the concept kept alive in all following master plans.

The years of rapidly increasing urbanization pressure since the 1970s and 1980s, finally
reinstating a strong green belt concept in the master plan of 1993.

The years of implementation with numerous practical regulations released up to the
time when it was declared finished in 2004.

The focus of the policies in different periods varied during the process, indicating the
change of expected functions of the green belt (see also Table 2). Seen as ‘isolation areas’ in
1958, as well as in 1973 and 1983, the green belt was considered as a buffer zone to separate
the city centre and suburban towns, which can be clearly recognized on the master plans
in Figure 2; however, the idea followed no specific action towards implementation. Only
with the pressure of rapid urban development and severe air pollution, the green belt was
brought up again as a mitigation instrument in 1990s. The 1993 master plan finally initiated
the implementation and special policies for the green belt were announced. The process
was interrupted in 1996 because of its conflict with farmland reservations but restarted in
1999 to assist in the Olympic Games bid [36]. New policies abandoned the approach from
the 1994 order but paid more attention to strict control and financial subsidies.

Over the decades the green belt changed from being a buffer zone between satellite
towns (‘decentralized groups’) and the city centre, to an area for recreation with air cleaning
functions combined with green industries. The adaptability of the concept to changing
situations contributed to its longevity. However, the green belt was lacking concrete formu-
lated goals or criteria, e.g., regarding the containment of urban growth, green infrastructure
for recreation, or air improvement. This uncertainty left space for flexible operations at the
sub-local level. The immediate result was that a large part of the green belt was converted
to become, for example, golf courses or even built-up areas.

4.2. Putting the Green Belt into Practice-Regulations and Legislation, and the Sub-Local Level

Pollution and the Olympic Games raised the political will for the green belt, but this
will only exist at the higher-level authorities, i.e., the central and municipal governments.
The loose connection between the initiator (municipal government) and the implementation
at the sub-local level (village and town governments) became a problem in practice. Several
municipal governmental departments played the role as supervisors, but no single player
was able to get the overall control. This left the programme soon to become a free play by
the sub-local governments and companies.

The municipal government’s reaction to this was a series of regulations and policies.
There were several policies and measures created for the green belt project, which were
innovative and different from other cases. The collective land ownership in China made
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land acquisition and compensation rather complicated, as the villages and towns which
own the land must find a balance between many interests when changing land rights.
The “green supports green” policy was a response to this issue and facilitated several
pilot projects [36], but its legal validity was questioned, and the policy was suspended
after a short experimental period. The substitute policy in 1999 paid more attention to
legal validity but did not provide an economically sustainable solution for maintenance,
although temporary financial subsidies supported the implementation. However, the green
belt lacked at comprehensive law specifying rules and regulations and taking account for
the special land ownership. Moreover, the ongoing policy changes in the 1990s resulted in
a mosaic of regulations effective in different areas of the green belt. With this dilemma, the
consequent challenges for maintaining the green belt seemed to be unavoidable.

4.3. Political and Socio-Economic Dynamics-Pollution and Olympic Games Finally Made it
Happen, but as a Compromise Far from the Original Vision

In the rapid growth years with urbanization and environmental pollution, the green
belt got strong political and public attention again, peaking in 1993 when Beijing failed
the first bid for hosting the Olympic Games. The environment pollution was considered
as an important factor for this failure and the green belt became an iconic project coping
with the environmental problems. There was also a wide discussion in the newspapers
and on TV and the green belt was among the most popular solutions in response to those
problems [25]. The public pressure as expressed in media increased the political will
for improvements. Meanwhile, the tight deadline before Olympic Games pushed the
implementation of the green belt to progress much faster than normal.

The implementation also fell in a dynamic period regarding the urban political econ-
omy in China. Economic globalisation accelerated the decade after 1993. Foreign invest-
ments doubled from 1992 to 1993 and almost doubled again in 1994 [59]. To attract and
accommodate these foreign investments, local governments in China established exclusive
zones called “economic and technological development zones” (ETDZs). Soon the pre-
mium of land leasing in these ETDZs became a large source of government revenue [60],
which left the local and sub-local governments at a weak position in the negotiations with
foreign investment. The foreign investments and foreign tourists also stimulated the need
for new types of entertainment, including and increasing demand for golf courses [61].

This dynamic period also witnessed the rocketing of land price in Beijing, following
the increase of investment. Funding to purchase land, implement the green infrastructure,
and maintain it became a hard nut to crack. Cooperation with external developers within
the “Green Support Green” policy provided funding in the beginning, but a conflict with
the state land law forfeited this approach. The strong political will resulted in subsidies
for land acquirement, but the unexpected boom of land price made it impossible to con-
tinue. A sustainable mechanism for financial support with consideration of future changes
was missing.

Under these pressures the urban area increased, and the green belt area decreased
(see Table 2). The focus in the green belt was also adjusted several times opening doors
for commercial operations in disguised form. The green belt located in the “blank” areas
was a feasible plan back in 1958. However, after decades of development, the plan in
1993 was a quite ambitious project compared to the constructed reality in the 1990s, not to
say an unrealistic vision at that time. On a satellite image from 2006, two years after the
declared completion, the green belt area can hardly be recognized (Figure 4) and many of
the remaining green areas are not connected [5].

4.4. Lessons to Draw for Future Green Belt Planning

It is rare to see that a planning idea like the green belt could live through for half a
century in China, especially in its quick-changing capital city. Through its ups and downs,
we get a chance to investigate the political, social, and economic changes and its relation to
planning and policy transfer.
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This study gives a thorough review of the process and reveals it was a pragmatic
decision to keep, adapt and finally implement the green belt in Beijing. In the first years,
a green belt between the city centre and suburbs was to keep some flexibility for the
future development, while the belt shape was adapted to the existing city structure well.
Later, beside the function for urban containment, the green belt was expected to tackle
environmental problems and ambitions for the city development in regards the Olympic
Games, which led to a range of concrete policies in 1990s and 2000s, aiming at realising the
green belt.

Our source material is, however, limited to mainly official views from Beijing’s mu-
nicipal planning. Considering the complex background especially in the implementation
phase, views from sub-local governments or private developers may had offered different
perspectives for the interpretation of the development process. Taking the “Green Support
Green” policy as an example, it was considered as an innovative and effective approach by
the planners but could potentially be economic unsustainable for sub-local governments
and private developers.

 

Figure 4. Satellite image of Beijing in 2006 (Source: Google). The red line indicates the first green belt
in Beijing as planned in the 1993 master plan.

The case of the first green belt in Beijing shows the importance of several influencing
factors, including political will and funding support, legislation and regulation, concrete
goals and comprehensive planning, social and economic context. This is similar to studies
from other green belt cases. Our case shows that there are significant synergies between the
factors, and they can hardly be looked at isolated. The case also shows that a strong plan-
ning vision with a certain flexibility fitting the local context can remain over a long period of
time. Beijing’s planners kept the green belt, despite no possibilities for its realisation, in the
plans over the decades until the city’s development required its implementation. However,
it also shows that planning ideas can be somehow far from the actual development on the
ground, which was also reflected in the policy transfer in between as descripted previously.
When the green belt was taken seriously finally in the 1990s, much of it was already lost
to development.

One of the green belt idea’s strengths lies in its clear spatial vision of having a con-
tinuous “belt” shape. As shown by other studies, this can though increase housing prices
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in the remaining areas and lead to a housing shortage [11]. The proposal to down scale
the green belt to be a “belt of parks” was a response to that, which reduced the possi-
bilities to control urban growth [62]. A belt is, however, not the sole way for a strong
green infrastructure vision. Green wedges, green hearts, green corridors, etc., have been
implemented successfully with similar strong spatial vision, and plans for the second green
belt in Beijing also consider other spatial models [63,64]. The impact on social justice in re-
lation to housing affordability and public accessibility to green space should be considered
when making policies, which can be improved in the Beijing case. A way to mitigate the
growth challenges is working with land supply mechanisms on a larger scale. The master
plan initiative is one of Beijing’s strengths and has the potential to better integrated the
green belt needs with other plans of the municipality, as e.g., the land resource plan or the
greening plan, in the future.
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Abstract: Since the introduction of the current legal planning system, Polish land policy has failed
to manage the designation of developable land. The oversupply of developable land designated in
land-use plans and resulting from various weaknesses of auxiliary planning permissions undermines
the creation of compact urban settlements. The article argues that, theoretically, the Polish legal
framework of developable land designation management conforms with its more effective European
counterparts. What makes it not work properly are the detailed regulations and their interpretation.
In order to support this argument, the Polish land policy framework will be analysed and assessed
by comparing it with the key common features of its German and Spanish counterparts.
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1. Introduction

Managing the designation of developable land is definitely one of the key tasks of
land policy. The decision on which land may be developed has an impact on both the
quality and efficiency of the settlement structure and the natural environment [1] (p. 211).
The developable land designation management involves two main practical questions:
how much land should be designated for development, and where should that land be
located? While considering the issue of how much land should be assigned for develop-
ment, everyone should agree that there should be neither too little nor too much land
designated. A sufficient quantity of developable land is needed to provide various ur-
ban land uses such as housing, industrial, commercial development, public buildings,
social and technical infrastructure, etc. On the other hand, an overestimated quantity of
land for development threatens both qualities of urban patterns and the natural environ-
ment. If there is too much developable land, inconsistent and dispersed settlements
may arise [2]. Such patchy, chaotic developments form invalid, unstructured urban
patterns [3], [4] (p. 224), [5] (p. 91), [6]. A side effect of such an urban growth pattern
is overconsumption of open land followed by a decrease of natural areas, arable and
recreational land, forests, etc. [7] (p. 123), [8] (pp. 36–38), [9] (p. 16).

Excessive land development has been a serious problem worldwide [10]. Between 1990
and 2000, at least 275 ha of land was converted to built-up land in Europe per day [11], [12]
(p. 186). The extent of residential areas in Europe has been growing disproportionately
faster than the population (ca. 20% vs. ca. 6% between 1995 and 2015) [13] (p. 220).
Uncurbed land consumption resulting in dispersed suburban development was observed
in many European countries, especially in the 1990s (e.g., in Norway [12] (p. 186), [14],
Spain [15] (p. 54), [13] (p. 238) and Eastern Germany [16] (p. 640)). Immoderate urban land
expansion is a problem specifically in rapidly developing countries [12] (p. 186), [17], e.g.,
China [18] (p. 253), Iran [19] (p. 593), Turkey [19], (p. 594) [20] and Mexico, where land-use
plans designated land for development that far exceeds predicted long-term needs [21]
(p. 79). The pace of urban sprawl is notably great in Eastern Europe [22], [23] (p. 114).
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Natural and farmland consumption due to unsustainable urban growth processes is a
widely recognised research problem [12,24–32].

Bearing in mind the regrettable effects of allowing too much land to be developed [33],
in many countries, land thrift [34,35] policies and instruments aimed at limiting land being
built upon have been developed and adopted [36–38], [39] (p. 16). In Israel, agricultural
land preservation was established as a national objective already in 1965 [39] (p. 18), [40,41].
Among various land thrift policies [23], the Norwegian Parliament established a national
target to limit farmland conversion [12] (p. 186). In 2002, the German Strategy for Sustain-
able Development (Nachhaltigkeitsstrategie) [42] set an ambitious goal to reduce the daily
amount of developed land from 129 ha to 30 ha by 2020 (30% target) [42] (s. E.VII), [43,44].
Now, the 0% target is advocated [34,45]. In 1956, the Spanish Land Act (Ley de Suelo)
ordered that the general urban plan divides the stock of land into urban, to be urbanised
and not to be urbanised. The same simple distinction still exists in the Spanish autonomous
region of Valencia [46] (art. 28).

To reconcile the above-mentioned objectives of providing land for urban development
with the objective of limiting land take, urban containment strategies evolved. The notion
of urban containment [34] is based on the premise that urban growth should be contained in
a limited area [34] in order to both decrease the quantity of built-up land and to produce
compact urban nodes. The latter aim shifts our reasoning to the second question involved
with the developable land designation management that is where the developable land
ought to be designated.

The crucial question in that respect is how far from existing developments should the
new developable land be allocated? An answer to this question impacts the density of
urban settlements. The only thing we can be sure of is that urban structures, regardless of
what scale they are looked at from, should be neither too concentrated nor too dispersed.
The widely appreciated notion of polycentricity reflects the striving for the development
of an expanded network of compact towns and cities. It involves a relative dispersion
of settlements at the supra-regional and regional levels and concentration of settlements
at the local level to form reasonably compact urban nodes of limited size. Compact
cities, in contrast to sprawled [47], [48] (pp. 78–79), [33] (p. 89), [49], [50] (p. 142) and
fragmented [51–53] (p. 118) ones are considered to be both efficient [23] (p. 119), [54] (p. 71)
and effective in providing high-quality living environments [53] (p. 119) in an egalitarian
way. However, some academics suggest that there may be significant welfare costs of urban
compactness [55]. The polycentric approach to urban development attempts to balance
economies [56], [57] (p. 69) and diseconomies of scale [58], [59] (pp. 65–72) that occur in
urban patterns [57] (p. 69). Its advantages include qualities of urban, rural and natural
environments [15], [60] (p. 115), [61].

The professional and academic discussion regarding how to better contain urban
growth has been thriving for several years [34,62–65]. The question of where to designate
developable land has been addressed by planning policies [38], [39] (p. 16), [66] in many
countries around the world.

In England, the Kate Barker Review of Land Use Planning [67] coined the notion of
containment policy aimed at increasing the efficiency of using the already urbanised land
to protect the openness of rural areas [9] (p. 163). Among various measures to achieve
this goal, the well-known green belt policy has been used as a tool for urban containment at
least since 1955. Another important measure may be considered the previously developed
land policy (PDL-Policy) [68] (s. 10, 38, 44), [69] (s. 2.3, 2.4, 2.51), [70] followed by the
sequential approach in site designation [69] (s. 2.44), [71] (p. 210). The PDL-Policy established
a preference to re-use the previously developed land (i.e., brownfield) over open land (i.e.,
greenfield) development. The policy was complemented by a measurable goal to allocate
60% of new housing developments on PDL (60% target) [72], [68] (s. 41). Similarly, as in
England, in Valencia, there is a priority given to brownfield over greenfield development [46]
(art. 7.2). There is a sequential approach-like policy in sites designation established, too, that
gives a preference to the coherent development of existing urban areas [46] (art. 7.2).
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In Germany, the decentral concentration policy (dezentrale Konzentration) aimed at decon-
centrating the settlement at the national and regional levels and concentrating it at the
local level had been implemented for many years. The policy of land stock management
(Flaechenhaushaltspolitik) embraces both the questions of where and how much land should
be allocated for development in order to strive for compact and land–economic settlement
structures [73].

In 2005, the deconcentrated concentration policy was implemented in Israel [39] (p. 20),
in particular, to resist low density, dispersed development. In recent decades, many coun-
tries introduced compact city policies [74,75]. For instance, Norway and Sweden entered
a period of re-urbanisation [23] (p. 114). The Chinese Twelfth 5-Year Plan requires estab-
lishing boundaries of urban development, increasing densities of urban areas and limiting
further expansion of mega-cities [18] (p. 260).

Nevertheless, there are countries where this issue has not been addressed in a con-
sistent and effective way—e.g., Poland. Polish land-use planning designates vast quan-
tities of developable land [2] (p. 5), [6] (p. 36) that are not possible to be utilised in a
consistent manner to deliver well-planned urban structures [76] (p. 161). Instead, dis-
persed, suburban or semi-rural settlements that lack quality urban infrastructure are
produced [2] (p. 5), [77]. In effect, sprawled development encroaches upon environmen-
tally valuable open land [78] (p. 191), [79–82]. Due to a huge demand for investment
areas [83], [84] (p. 169), extensive amounts of land are converted from natural or agri-
cultural uses to settlement uses [83], [84] (p. 170), [85]. According to data retrieved in
2015 [86], this process was much faster in Poland than in other European countries [30]
(p. 2240). As the problem is of great importance, a lot of research and papers have been
produced on these issues that analyse the phenomenon from geographic [87–89], urban
planning [9,90–94], sociological [88,95] and economic [6,96,97] points of view.

One can argue that the most prominent reason for the Polish sprawled urban growth
pattern is the lack of proper management of the designation of land for development.
Moreover, an even further-reaching thesis may be posed that the legal framework that
governs this management was tailored to enable extensive, unplanned urban growth. As it
will be argued in this paper, in theory, the Polish land policy framework is very similar to
other continental frameworks. However, its detailed provisions, in contrast to its Western
European counterparts, cause the Polish framework to foster overconsumption of open
land and create dispersed urban development patterns. This is why it is worth examining
foreign land policies to search for decisive differences that, in the case of model legal
frameworks, allow them to better manage developable land designation to increase the
rationality of the allocation of developments and to protect open land from expansive
development.

There are three hypotheses of this research. The first one is that, in theory, the Polish
legal framework of developable land designation management follows key features of two
model frameworks—the German and Spanish frameworks (H1). The second and the third
hypotheses say that due to a distortion of the original idea, the Polish legal framework of
developable land designation management:

• In fact, does not conform to the key features of the two model frameworks (H2);
• Neither rationalises the allocation of settlements nor protects open land from expansive

development (H3).

2. Aims, Scope and Methods

The aims of this research are:

• To identify key common features of the two model legal frameworks of developable
land designation management (A1);

• To identify and structure the Polish legal framework of developable land designation
management (A2);

• To compare the Polish framework with the key features of the two model frameworks (A3);
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• To describe the problem of ineffectiveness of the Polish legal framework of developable
land designation management (A4);

• To formulate recommendations for the Polish legal framework of developable land
designation management (A5).

The model legal frameworks analysed are German and Spanish ones. They are exam-
ples of institutional toolsets adopted to counteract excessive consumption of greenfield
land that in the past could be observed in both countries. Both frameworks are based
on an official, clear distinction between land to be urbanised and not to be urbanised.
They both share similarities with the Polish legal planning system as being founded on
civil law. The German spatial planning framework has been the role model for the Polish
one since its establishment after 1918. As Germany and Spain are federally organised
countries with distinct elements of planning law in different autonomous regions or states,
legal frameworks of Region Hannover in Lower Saxony and Comunidad Autonoma de
Valencia—respectively—have been taken into account. All legal enactments identified as
constituting the respective three frameworks of developable land designation management
have been analysed (see reference list).

The substantial scope of this research is limited to ordinary urban development. It
means that extraordinary development cases (e.g., infrastructure, special plants, agriculture
or forestry-related buildings, etc.) have not been considered.

The research mainly consists of a qualitative institutional analysis of legal enactments
(aims A1 and A2). Theses of the author are supported by empirical results of his own
quantitative and qualitative research or literature (A4). Aim A3 required international
comparative research. Basing on the results of the institutional, comparative and empirical
research, some normative propositions have been formulated (A5).

The article is structured as follows. The next Section 3.1, analyses and describes
two model frameworks for managing the designation of developable land. The German
and Spanish frameworks have been identified, structured and then compared to indicate
their key common features. Two graphic diagrams, one for each framework, have been
produced. The aim of the next Section 3.2 is to present the basic presumptions of the Polish
legal framework of developable land designation management. Section 3.3 analyses and
discusses details of the respective Polish framework. The aim of this section is to state
if and to what extent the Polish framework practically matches the key features of the
two model counterparts indicated in Section 3.1. The outcome of this section is a graphic
diagram of the identified Polish framework that follows the same pattern used to depict
the complexity of the two model frameworks. In the fourth section, the results of the
conducted research are discussed. Basing on conclusions of the research completed, key
recommendations for reshaping the Polish legal framework were formulated in Section 5.

3. Results

3.1. Model Frameworks of Developable Land Designation Management
3.1.1. German Framework of Developable Land Designation Management

In Germany, the designation of developable land is regulated by all levels of land-use
planning. The federal and state planning (Raumordnung) states general rules (Grund-
saetze der Raumordnung) of urban development to be followed by lower-level planning
bodies. Two main federal enactments regulating planning at distinct scales, namely, the
Spatial Planning Act (Raumodnungsgestz (ROG)) [98] and the Building Code (Baugesetzbuch
(BauGB)) [99] recognise the problem of overconsumption of open land for construction
purposes. Minimising the quantity of open land consumed (Inanspruchnahme der Frei-
flaechen) for the purposes of settlement and transport, as well as the rule of using land in a
thrifty way (sparsame Flaechenutzung), are embedded in the overarching Spatial Planning
Act [98] (art. 2.2.6) and the Building Code that provides rules for urban planning at the
local scale [99] (art. 1a.2, 9.1.3).

The most important regulations are assigned to subregional and municipal levels,
including rules of admissibility of developments. The first step of designating devel-
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opable land is linked to subregional (city-regional) spatial plans (regionale Raumordnungspro-
gramme1). These plans determine detailed planning objectives (Ziele der Raumordnung) that
have to be consistent with upper levels general planning rules (Grundsaetze der Raumord-
nung), e.g., reducing the land take (Verringerung der Flaecheninanspruchnahme), concentration
of development (Konzentration der Siedlungstaetigkeit) and orientating it on central places
(zentralle Orte) [98] (art. 2.2.2). The settlement pattern advocated by the central places policy is
based on a premise of focusing urban growth in selected urban nodes of sufficient size and
qualities [100]. According to both regional (Lower Saxony) and subregional (Region Han-
nover)2 plans, urban growth has to concentrate primarily in central places. Additionally, the
subregional plan of Hannover Region assigns subsidiary urban development functions (e.g.,
housing) to some rural settlements that are intended to accommodate urban growth, too.
Other villages are subject to self-development (Eigenentwicklung) [101] that assumes only 5%
increase of the settlement area (Siedlungsflaeche) during the period of the subregional plan
validity [102] (s. 2.1.4.03). Subregional plans set the city-regional settlement structure, green-
belts and other areas designated for preservation of open spaces [16] (p. 641), [103,104].
Detailed planning objectives set in the subregional plan have to be followed by local
planning bodies that issue general land-use plans (Flaechennutzungsplaene).

The municipalities designate land for urban growth purposes in their general land-use
plans. New areas foreseen for development, located on open land or on inconsistently de-
veloped areas (outer areas (Aussenbereich)) are assigned to the category of new development
areas (Neubaugebiete) and become expected development areas (Bauerwartungsland). Generally,
these areas must not be developed until a detailed, legally binding development plan
(Bebauungsplan) is adopted. Thus, in Germany there is a general rule that new greenfield
developable land is designated by legally binding plans. However, there are some minor
exceptions from this rule that will be explained further.

Let us first introduce the crucial distinction between two categories of land: consis-
tently developed areas (inner areas (Innerbereich)) and other areas (outer areas (Aussenbereich)).
The inner areas are completely urbanised areas, i.e., consist of sufficient quantity and Gewicht
(weight, importance) of interconnected buildings that are equipped with sufficient urban
infrastructure. All remaining areas, that is open land, dispersed rural settlements and
inconsistently urbanised settlement areas, are categorised as outer areas. The municipality
sets boundaries of the inner area (Innerbereich) in a by-law [99] (art. 34.4.1). The aim of this
distinction is to prevent scattered development (Splittersiedlung) on rural and suburban
areas. In general, inner areas together with areas covered by detailed development plans
are the only places where ordinary urban growth is admissible.

In the case of consistently developed areas a development is allowed if it fits into the
surrounding built environment, following important features of developments and if the
site is equipped with necessary technical infrastructure including a road3.

Only extraordinary developments (e.g., agricultural or technical ones) are admissible
on the outer areas. Any development has to follow provisions of the general land-use plan
and should not create an increase in scattered development, nor reinforce or extend it [99]
(art. 35.3.7).

The municipality may extend the boundaries of the inner area (Innenbereich) issuing one
of the special by-laws called Innenbereichsatzungen that are treated as an alternative detailed
development plan (Ersatzplan). They may create development rights that normally are
absent on the outer areas (Aussenbereich) thus they are an exception from the general designa-
tion of new greenfield developable land in the detailed development plan (Bebauungsplan)
only. Their advantages are simpler form and simpler procedure than in the case of the
standard development plan. Among several types of such by-laws, the most important
one from the point of view of the designation of developable land is the development by-law
(Entwicklungssatzung) aimed at extending the inner area. It may be completed under two
conditions—the development must be dense enough and the area must be designated in
the general land-use plan as land for development (Bauflaeche).
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Despite the general ban on developing outer areas, the municipality may issue another
special by-law to enable extension of existing housing or small business development on
outer areas without time consuming adoption of a detailed development plan. The outer areas
by-law (Aussenbereichsatzung) may state that such development does not infringe the general
local land-use plan and does not threaten to produce or extend scattered development [99]
(art. 35.6). This instrument is controversial because it may be used to circumvent tough
restrictions of developing outer areas [9] (p. 135). However, according to Greiving [105] this
by-law requires an approval by a higher planning authority.

To sum up, there are two main land classes in Germany: consistently developed
(urbanised) areas (i.e., inner areas) and other areas that consist of open land and scattered
settlements (i.e., outer areas). The outer areas are generally protected from ordinary develop-
ment. General local land-use plans indicate inner areas (precisely delimitated in municipal
by-laws) and an extent of outer areas that may be subject to prospective urban development.
There are two possibilities to urbanise such land: either issuing a detailed development
plan or an auxiliary by-law. These instruments are not required to obtain the development
permit on inner areas. Municipal general land-use plans have to follow concrete objectives
of subregional spatial plans as well as national and regional planning policy (see Scheme 1).

 

Scheme 1. German legal framework of developable land designation management.

3.1.2. Spanish Framework of Developable Land Designation Management

There is no universal Spanish spatial planning system. The legal power to establish it
belongs to autonomous regions. In the autonomous Community of Valencia the planning
enactment is the Ley de Ordenación del Territorio, Urbanismo y Paisaje, de la Comunitat Valen-
ciana [46]. However, the national legislation sets legal foundations of property rights in
spatial management. Such enactment is the Land Act (Ley de Suelo) [106].

As there is no national spatial plan, the only significant planning policy is set by
regional acts and strategies issued by autonomous regions, in accordance with their leg-
islative power in the field of spatial planning. In the autonomous Community of Valencia
the regional strategy is called Estrategia Territorial de la Comunidad Valenciana [107]. Along
with the planning act it provides for planning policies in the autonomous Community
of Valencia.

The planning policy is aimed at concentrating housing development in the network of
cities, strengthening the polycentric urban pattern of the region, reaching compact urban
structures, maintaining open spaces between them, including green belts, consolidating
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and extending existing urban nodes and reusing vacant land [46] (art. 7.2.), [107] (s. 78.1).
The land-use and urban planning must prefer compact urban patterns over scattered
ones [46] (art. 7.2). To implement this rule, limits of residential density were increased
from 75 to 100 units per ha [46] (art. 36.3). Creation of new isolated urban structures as
well as monofunctional residential ones, especially in municipalities with a high share of
discontinuous urban fabric, should be avoided [107] (s. 89). The planning policy strives
at maintaining continuity of the open land network by demanding to provide for definite
urban borders. Where feasible, there has to be a minimum of 500 m of open space left be-
tween each urban node to avoid a merging of settlement entities [46] (art. 7.2), [107] (s. 90).
Priority is given to brownfield over greenfield development as well as to the extension of
existing urban structures over the creation of new ones [46] (art. 7.2).

There are detailed guidelines for estimating the necessary land to be provided to
respond to the demands on urban growth. The planning act [46] (art. 7.1) sets out that
the supply of urban land (suelo urbano) and land to be urbanised (suelo urbanizable) has to
reflect the real demand and refers to detailed rules of estimating it, established in the
regional territorial strategy. According to them, the demand should be estimated based
on demographic prognoses provided for each county (comarca) by the Statistical Office
of Valencia. The strategy sets detailed mathematic formulas to calculate the demand
for residential and commercial land within the period of a maximum of 20 years. The
strategy enables an increase in the calculated demand by 25% maximum depending on
local circumstances [107] (s. 86) and even more in case of listed specific cases in accordance
with justified public interest (e.g., localisation of supra-municipal services, densifying low
density towns, etc.). On the other hand, rural municipalities have to decrease the reference
numbers of growth that derive from the accounts for the whole county by 0.5 in the case of
residential needs and 0.6 in the case of employment [107] (s. 108.1). Estimating quantities
and locations of the land designated for economic activities undergoes similar guidelines
and framework of rules as in the case of the residential use.

Subregional spatial plans, i.e., spatial action plans (planes de acción territiorial) in many
places do not exist. If they do, they provide no co-ordination to and between general local
plans. The Plan de Acción Territorial del Área Metropolitana de Valencia does not give any
important guideline for local planning.

The Land Act (Ley de Suelo) [106] sets the basic categorisation of land as rural (suelo
rural) or urbanised (suelo urbanizado) [106] (art. 21.1). According to the law urbanised land
has to form an integral part of a settlement that is connected to networks of roads, services
and parcels and be urbanised according to one of the planning instruments (instrumento
de ordenación) or be sufficiently equipped with urban infrastructure according to legal
requirements, or conform with requirements set by relevant planning instrument. All other
land is considered to be rural, including land planned to be urbanised in land-use plans until
urbanisation activities (actividades de urbanización) have been completed.

An important term in this respect is a notion of urbanisation (urbanización) defined by
the Ley de Suelo as a transformation of a rural land into an urbanised one by forming one or
more parcels suitable for development, equipped with the necessary infrastructure and
services required by the spatial and urban planning [106] (art. 7.1.a.1).

The basic conditions of land (rural or urbanised) set by the Land Act are complemented
by Valencian spatial planning law. Article 28 of the Spatial, Urban and Landscape Planning
Act [46] indicates that planning instruments classify land as urban land (suelo urbano), land to
be urbanised (suelo urbanizable) and land not to be urbanised (suelo no urbanizable). The default
plan that classifies land is the general local structure plan (plan general estructural). In the
region of Valencia, the general local structure plan designates three types of areas that cor-
respond with these land classes: rural areas (land not to be urbanised), urbanised areas (urban
land), areas of new development or urban expansion (land to be urbanised) [46] (art. 25).

Land not to be urbanised consists of two subtypes: ordinary rural land and rural land of
special protection. The ordinary rural land is protected by the general local structure plan
via various regulations (e.g., minimal, indivisible surfaces of plots) from uncontrolled
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subdivision and development. The rural land of special protection is additionally protected
according to the provisions of sectoral legislation.

Urbanised areas are those equipped with urban services plus adjacent plots (one
block of houses maximum) that may complement the existing urban tissue by small urban
development activities (actuaciones urbanísticas) [46] (art. 25.2). An important notion that
derives from the term of urbanisation is the building plot (solar). In line with art. 177 of [46],
solares are urbanised and formed or legally subdivided parcels, suitable to be used in
accordance with the provisions of the plan. The necessary services to have a status of solar
are immediate access to public, paved road and walkway, waterworks, electric energy line
and sewerage. There are two conditions of legal possibility to develop a parcel. Either it
has the status of a building plot (thus is already urbanised), or it would be simultaneously
urbanised and developed. Complete urban development (urbanisatión) is a necessary legal
condition to make use of buildings [46] (art. 178.2).

The default way of developing the land to be urbanised (suelo urbanizable) is the partial
plan (plan parcial) [46] (art. 40.1) aimed at structuring new urban expansion and consistently
urbanise greenfield land [46] (art. 29.1.a). The equivalent of the partial plan envisaged
for restructuring already urbanised areas is the reform development plan (plan de reforma
interior) [46] (art. 29.1.b). Buildings on the land not to be urbanised have to follow a rural,
touristic or extraordinary function. In exceptional cases, plans may allow building a house
there if it is sufficiently isolated (minimal statutory requirements are a plot of a minimum
of 1 ha per house and the built-up area is 2% of the plot maximum) [46] (art. 197.b) and
conforms to relevant planning regulations [46] (art. 196.1) (in most cases, the plan de
ordenación pormenorizada [46] (art. 35.1.d)). Ribbon development [46] (art. 196.3) as well as
groups of houses [46] (art. 197.b.5) are prohibited.

To sum up, in the Spanish region of Valencia, it is possible to develop, in an ordinary
way (e.g., housing), urbanised land, land to be urbanised and ordinary rural land. However, the
urban expansion is only possible on the land to be urbanised (suelo urbanizable). The default
way to do this is by issuing the partial development plan (plan parcial). Further development
of the urbanised land (suelo urbanizado) is possible according to the reform development plans
(planes de reforma interior) or, in the case of building sites (solares), without any plan. Land
not to be urbanised (suelo no urbanizable) is protected from large scale urban development,
but isolated housing development is possible. The categorisation of land is completed by
the municipal general structure plan (plan general structural). All ordinary development
activities along with detailed plans (partial and reform development plans) have to follow
provisions of plans of detailed order (planes de ordenación pormenorizada) (see Scheme 2).

Scheme 2. Spanish legal framework of developable land designation management.
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3.1.3. Key Common Features of the Two Model Frameworks

Based on the above descriptions, key features of the two analysed frameworks of
developable land designation management may be indicated as follows:

• Supra-municipal guidelines for the developable land designation;
• General local plan that designates a reasonable amount of urban growth areas;
• Detailed development plan as a primary tool of greenfield land development;
• Urban development without a plan or a by-law only allowed in the case of infilling

urbanised areas;
• Distinction between land to be urbanised and land not to be urbanised.

The first hypothesis of the following research is that the respective Polish legal frame-
work theoretically shares these features (H1).

3.2. General Premises of the Polish Framework of Developable Land Designation Management
3.2.1. Supra-Municipal Guidelines for Developable Land Designation Management

The overarching Polish planning enactment is the Spatial Planning and Development
Act [108]. It encompasses several legally binding principles that affect the policy of des-
ignating developable land in both distinguished aspects, i.e., how much land should be
designated for development and where that land should be located. One of the issues to be
considered in spatial planning and development (planowanie i zagospodarowanie przestrzenne)
is the protection of forest and agricultural land [108] (art. 1.2.3). This principle implies
a thrifty approach to the designation of greenfield developable land. There are more
detailed guidelines for allocating settlements that affect the question of the location of
developable land. The act requires that the planning should strive for allocating new
developments on comprehensively urbanised areas4 within boundaries of existing set-
tlement entity, specifically by refilling existing urban fabric. Other lands may only be
developed if such areas, suitable for a specific type of development, are lacking. Never-
theless, in such a situation, a priority is given to areas with the best access to technical
infrastructure (transport, waterworks, sewerage, electricity, gas, heating and telecommuni-
cation networks) [108] (art. 1.4.4). These rules may be called a sequential approach in sites
designation, similar to the English counterpart mentioned in the Introduction.

The act provides for a detailed procedure of estimating right amounts of land to
be designated for urban growth in general local plans (studia uwarunkowań i kierunków
zagospodarowania przestrzennego) (see the next section).

There is a framework of supra-municipal spatial plans and strategies that are to be
followed by the local planning. The regional plan (plan zagospodarowania przestrzennego
województwa) provides general guidelines for spatial management and indicates supra-
local investments to be obligatorily included in local plans. For functional urban areas of
provincial capital cities, a supplementary subregional plan may be issued as a part of the
regional plan [108] (art. 39.6). Additionally, at the subregional level, there is an institution
of the strategy of supra-local development (strategia rozwoju ponadlokalnego) [108] (art. 11.3)
that may be issued by neighbouring municipalities and, if created, includes a model of
functional–spatial structure (model struktury funkcjonalno-przestrzennej).

3.2.2. General Local Plan That Designates Reasonable Amount of Urban Growth Areas

When issuing the general local plan (studium uwarunkowań i kierunków zagospodarowania
przestrzennego), the municipality has to follow detailed legal instructions on how to estimate
the amount of land to be designated for urban growth. This estimation has to be completed
on the basis of an account of demand and capabilities [108] (art. 10.5). The account consists
of six steps. Firstly, a maximal municipal demand on new development (for each land-use
function separately) should be estimated on the basis of economic, environmental and social
analyses as well as demographic prognoses. Secondly, the absorbency of comprehensively
urbanised areas5 located within boundaries of settlement entities has to be estimated. In
the third step, the absorbency of other areas designated for development in legally binding
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detailed development plans (miejscowe plany zagospodarowania przestrzennego) is assessed.
The fourth step is a comparison of the calculated maximal demand with the aggregated
absorbency of the two mentioned kinds of areas. Only if the calculated demand exceeds
the absorbency, the municipality is allowed to indicate new settlement land. The fifth
step is an assessment of transport and social infrastructure needed to urbanise all areas
already designated and eventually indicated for development. In the last step, the scope
of necessary investments is compared with the financial potential of the municipality. If
the investment needs exceed the financial capabilities, the demand is to be adjusted to the
capabilities; thus, the whole procedure is to be repeated.

3.2.3. Detailed Development Plan as Primary Tool of Greenfield Land Development

There are two ordinary legal bases for issuing the building permit (pozwolenie na budowę)
for constructing an ordinary building6. The default option is the legally binding detailed
development plan (miejscowy plan zagospodarowania przestrzennego (MPZP)) [108] (art. 4.1).
The second option is an auxiliary ad hoc planning permission (decyzja o waunkach zabudowy
i zagospodarowania terenu)7. The latter was invented to enable development without the
necessity of long-lasting and costly production of the detailed development plan. The
original idea was to enable an infill development in already urbanised areas (see the next
section). According to this premise, the only ordinary way to develop non-urbanised land
should be by the adoption of a detailed development plan.

3.2.4. Urban Development without a Plan or a By-Law Only Allowed in the Case of
Infilling Urbanised Areas

The general idea of the auxiliary instrument of ad hoc planning permission (DWZ)
was to enable infill development on already urbanised areas. The requirements to issue
this permission are:

• There is a neighbouring developed site;
• There is access to a public road;
• There is sufficient technical infrastructure (existing or planned);
• Consent of an authority to change the land status from agricultural or forest land to

development land is not required [108] (art. 61).

This set of requirements, if literally interpreted, reflects the premise that the devel-
opment to be allowed by the ad hoc planning permission (DWZ) has to take place in an
urbanised area.

3.2.5. Distinction between Land to Be Urbanised and Land Not to Be Urbanised

In Poland, there is an official distinction between the following land classes:

• Agricultural land;
• Forest land;
• Developed and urbanised land;
• Ecological sites;
• Land under water bodies;
• Miscellaneous areas [109] (§ 67).

There is a general premise that the agricultural and forest land may be designated
for development by a detailed development plan (MPZP). However, a change of the land
status, in the case of some subclasses, requires the consent of a higher authority. Besides
this generic premise, there are some cases in which agricultural and forest land may be
developed without a plan.

The land classes supplement the above-mentioned requirements to issue the auxil-
iary planning permission (DWZ). If one of those requirements relates to the land class,
and the general premise of the auxiliary planning permission is that it should only be
issued to extend existing urbanised areas, one could assume that the only class of land
allowed to be developed without a detailed development plan is the developed and urbanised
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land class. Such land, by definition, fulfils the requirement that consent of an author-
ity to change the land status from agricultural or forest one to development land is not
required [108] (art. 61).

To conclude, all distinguished key common features of the analysed two foreign
frameworks of the developable land designation management generally exist in the Polish
legal framework. Therefore, it is sound to state that the first research hypothesis (H1)
has been positively verified. However, as this statement deliberately bases on a general
perception of the analysed framework, a detailed analysis of its specific provisions may
shed new light on that issue.

3.3. Detailed Regulations, Their Assessment and Outcomes
3.3.1. Weakness of Supra-Municipal Guidelines for Developable Land Designation
Management

The national guidelines provided by the planning act are legally binding requirements
of spatial planning and development (see Section 3.2.1). They should be assessed as strong
material regulations that clearly indicate objectives of the management of the designation
of developable land that are in line with contemporary knowledge, current needs and the
paradigm of sustainable development. However, the requirements are put into context by
the art. 56 and 64.1 of the planning act [108]. According to them, not conforming with the
statutory guidelines may not be the only reason to reject to issue the auxiliary planning
permission (DWZ). It means that in the case of this planning permission which is the
dominant basis of obtaining the building permit, these laudable guidelines have no real
power and thus remain purely theoretical.

Another deficiency of the supra-municipal framework of land policy-making is a
weakness of regional and subregional planning. The regional plan (plan zagospodarowania
województwa) is a very weak tool (see [110] (pp. 77–101), [111] (p. 97), [112]). In practice,
it does not provide any concrete provisions on the settlement structure to be strived for
and no guidance on estimating allowable urban growth rates for each municipality8. These
regional plans are made for whole provinces (normally NUTS 2 level). Supplementary city-
regional plans may only be issued for functional areas of provincial capitals. As hitherto
practice shows, even these city-regional plans are very general, too. Unlike their German
counterparts, they do not assign settlement entities with specific functions (e.g., growth
centre or rural settlement). Therefore, in practice, the regional plan may not be regarded as
a real tool of developable land designation management.

As far as the subregional (city-regional) planning is concerned, the afore-mentioned
supra-municipal strategy (see Section 3.2.1) is a new tool introduced in 2020; thus, it is still
impossible to evaluate its relevance in the discussed field. However, its two deficits may
already be indicated. Firstly, it is just a strategy, not a plan; hence, the level of accuracy
of the model of functional–spatial structure might not be high enough to deliver real control
on the rates of urban growth of municipalities. Secondly, adoption of the strategy is not
obligatory. It may be assumed that most municipalities will not be willing to be bound by
any external directions that would limit their land-use planning power.

3.3.2. Overestimated Urban Growth Areas in the General Local Plans

Strict rules of estimating municipal demand on settlement land delivered by the
planning act are unquestionably a good step towards rationalising the developable land
designation management. Nevertheless, some concerns regarding the details of these rules
may be raised. The first one is related to the premise of estimating the maximal demand
for settlement growth. It seems logical that if the maximal demand is calculated, any
uncertainty of development processes, indicated by the legislator, may only produce a state
that the maximal demand would not be attained. Consequently, taking into account this
uncertainty as a ground for increasing the estimated demand by 30%, as the planning act
allows [108] (art. 10.7.2), may be claimed a logical fault. It would not occur if, instead of the
maximal demand, a most probable one was required to be estimated, such as in the region
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of Valencia, where the demand is based on prognoses of the statistical office. Nevertheless,
even in such a case, the possibility to increase the estimated demand by as much as 30%
seems to be unjustified because of the aim of the regulations that is to decrease the current
oversupply of developable land [6], [9] (p. 26).

The strict statutory rules of estimating the amount of urban land designated in the
general local plans were introduced by the amendment of the planning act on 9 October
2015. Before that date, according to the research of Kowalewski et al.[2], the number of
people that could settle on urban growth areas indicated in the general local plans was esti-
mated as 167–229 million, while the population of Poland is ca. 38 million. There are rural
municipalities located in metropolitan areas that plan for 70% of their area (Siechnice next
to Wrocław, where the current percentage of urbanised land equals ca. 16% [113] (p. 128)).
Lesznowola, located next to Warsaw, is well known for its policy aimed at extensive
expansion of developments on farmland [114]. Only small pieces of greenfield (mostly
natural) land were excluded from a designation for development [7] (p. 126). It is the lack
of or unreliable estimations of demand for settlement areas that experts blame for this
situation [2], comp. [115] (p. 331).

An illustrative example of the oversupply of land to be prospectively developable
indicated in the general local plans9 is a case study10 on the Radom functional urban area
(ROF)11 and the municipality of Kowala12.

The conducted research has shown that the relationship between newly prescribed
and existing residential areas in the Radom functional urban area (ROF) accounts for 212%,
but taking into account the suburban zone13, 243%. The highest rate is in the municipality
of Iłża, which indicates residential areas as large as 362% of the current residential areas.
As far as the number of residents that could find a dwelling in there is concerned, an
additional 167% (267,000) could settle in the suburban zone of the Radom functional urban
area (ROF). It means that the whole city of Radom (ca. 212,000 inhabitants), and 55,000
people additionally, could move to the suburban municipalities. Meanwhile, in the years
1989–2019, only 23,938 people moved from Radom to the suburban zone of ROF [116].
By extrapolating the trend line, a total number of foreseen migration from Radom to
other municipalities of ROF has been calculated as 14,503 persons within a perspective of
30 years14. The difference between the number of people that could settle on areas foreseen
in analysed general plans in the suburban zone and the forecasted migration rate is more
than 17-fold.

One of the leaders in stimulating the oversupply of developable land in the Radom
functional urban area (ROF) is the municipality of Kowala that planned in its former general
local plan [117]15 residential areas that could allow increasing the number of inhabitants
3.5 times (from ca. 12,000 to ca. 44,000). In 2020, Kowala adopted a new general plan [118],
this time based on the new planning law. The new plan does not revise the overestimated
amount of urban growth areas, although the number of inhabitants of the municipality is
expected to only rise in the next 30 years by 5000 to reach 17,000. The new general local
plan, theoretically made following the rigorous rules established in 2015 (described in
Section 3.2.2), repeated the described oversupply of residential land.

The key to understanding the reason for this approach of the plan-makers seems
to be their interpretation of the term new development as development that exceeds the
prospective development foreseen on urban growth areas designated by the previous
general plan16. In line with the enactment, however, the new development is any prospective
development likely to occur in the municipality. Its estimated amount should derive from
an account of the demand that is based on demographic and economic prognoses.

The interpretation applied by the plan-makers of the Kowala municipality makes
mutually inconsistent (thus deprived of any sense) regulations of Article 10 Section 5 of the
Spatial Planning and Development Act [108]. It seems that if the legislator defined the new
development in the same way as these plan-makers, there would not be required any tedious
accounting of the capacity of the comprehensively urbanised areas and development areas
designated in the legally binding detailed development plans. They would just demand
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to count the number of settlement areas designated in the previous general local plan
and compare it with the estimated demand for new development. Multiplying provisions
of previous plans by the general plans is considered by some academics to be extremely
harmful and contradictory to the intention of the legislator [119], [120] (p. 77).

The amendment of the planning law in 2015 was aimed at changing the previous
unregulated methods of making general local plans that led to the vast overestimation of
land indicated for development. Legitimising old plans by new ones distorts that idea
and makes adopted legal changes irrelevant. The conducted research has shown that the
current statutory rules of estimating the quantities of developable land in the general local
plans have not always been followed.

3.3.3. Detailed Development Plan as Secondary Tool of Greenfield Land Development

Although the ad hoc planning permission (decyzja o warunkach zabudowy i zagospo-
darowania terenu (DWZ)) should have been an auxiliary planning instrument, not undermin-
ing the primacy of the legally binding detailed development plan (MPZP) as the default
way of approving and defining conditions of development, it became the main planning
tool regulating urban development in Poland. In fact, most new buildings are authorised
through this instrument (in 2012, ca. 80% of all buildings) [2] (p. 9). The general lack of
detailed development plans is often blamed for this situation (31.2% of the country area
was covered by these plans in 2019 [121]). However, the main reasons for this situation
seem to be rather lenient rules of obtaining permission, depicted and explained further in
Sections 3.3.4 and 3.3.5.

Besides the relatively weak position of the detailed development plan (MPZP), there
is an issue whether or not the plan may be considered a tool for controlling the quantities
of land designated for development. Theoretically, it allows designating both development
and open land. Nonetheless, due to legal rules of compensating landowners who lose
their development rights, it is quite costly for municipalities to designate non-developable
areas. The ease of obtaining the ad hoc planning permission (DWZ) implies that almost
everywhere next to existing settlement areas, there are some development rights associated
with the real property. The problem is that the municipality, in the case of banning
development in the plan, has to compensate landowners at the market value of their land
that derives from any prospective development rights to be obtained via DWZ.

Additionally, as the detailed development plan must follow provisions of the general
local plan, the extensive urban growth areas indicated in the general plans have to be trans-
lated into development rights if the legally binding detailed plan is issued. In effect, on all
areas designated for development in legally binding detailed development plans (MPZP),
62 million people could settle [2]. There are rural municipalities located in metropolitan
areas that designate for settlement purposes in their detailed development plans the major-
ity of their areas. According to Topczewska and Maliszewski [122], [7] (p. 126), 62% of the
rural municipality area of Lesznowola is formally designated as developable. The resulting
oversupply of developable land designated in the detailed plans [6], [9] (p. 26) makes it
impossible to urbanise and develop them in a consistent manner because it is unachievable
to manage settlement processes that occur in so vast areas [2].

3.3.4. Common Development without the Detailed Development Plan

The requirements to issue the auxiliary ad hoc planning permission, described in
Section 3.2.4, have been relativised by little details.

The first requirement—there is a neighbouring developed site—has been relativised
by an interpretation of the term neighbouring. It may seem that neighbouring means adjacent,
but it is not the case. According to some courts judgements, if there is a term of a direct
neighbourhood, there ought to be an indirect neighbourhood distinguished, too [123]. A
secondary law provides detailed instructions on how to assess whether there is a neigh-
bouring developed site. The minimal area to be examined accounts for three times the
width of the investment site but not less than 50 m. There is no maximal distance indicated.
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Following the logic of jurisprudence, the neighbouring area may be very large. This logic
undermines the premise of compactness as one of the features of quality urban patterns
that could be infilled without a plan.

The second condition—access to a public road—is quite relative, too. No direct access
to a public road is required to have the right to develop a site without a plan. The access
may be via a private road (namely, an internal road) or a service road established on adjacent
sites. According to jurisprudence [124–127], the term access should be interpreted widely.
Both the accessed public road and the auxiliary ones do not have to be paved. They may
just theoretically exist on a detailed development plan and cadastral map. This approach
widens the scope of areas qualifying to development that may occur several hundred
meters or even further away from a public paved road.

The third prerequisite—sufficient technical infrastructure—is relativised in the way
that the infrastructure does not have to exist at the moment of issuing permission. It may
be just planned, and it has to be affirmed by an administrator of a network that they are
capable and willing to provide the necessary technical infrastructure. Additionally, there
are no standards of required infrastructure necessary to obtain the planning permission. It
is possible to obtain it in the case of sites lacking access to gas, waterworks and sewerage
networks. Individual wells, septic tanks or domestic sewage treatment systems are allowed
not only in the case of distant rural settlements but are common solutions in the case
of suburban and sometimes even urban single-family housing as well. There are no
preconditions for necessarily any service by non-technical urban infrastructure such as
schools, recreational areas or greenery [77].

The last condition to obtain the ad hoc planning permission relates to the status of
the land. The snag is the term consent of a higher authority to change the land status from
agricultural or forest land to development land that must not be required to issue the
planning permission. According to Article 7 of the Agricultural and Forest Land Protection
Act [128], consent is not required in the case of the majority of rural land (it will be explained
in detail in the next Section 3.3.5). Thus, the planning permission may be obtained even on
agricultural land.

Additionally, the planning permissions do not have to follow provisions of the general
local plans. Therefore, and because of the vague requirements described above, it is not
possible to estimate the extent of land developable through this instrument. To sum up,
in practice, it is possible to issue the planning permission for developments on open
greenfield land, on inconsistently developed and non-urbanised areas that are lacking
urban infrastructure [77,129]. The conclusion is that the instrument of the ad hoc planning
permission (DWZ) cannot be considered as an effective tool of land policy. In line with this
conclusion, the tool of DWZ is commonly perceived to be detrimental [111] (p. 97), [130]
(p. 90), [131] (pp. 157–190).

3.3.5. Equivocal Distinction between Land to Be Urbanised and Land Not to Be Urbanised

As explained above (Sections 3.3.3 and 3.3.4), due to vague rules of obtaining the
planning permission (DWZ), it is not possible to estimate the quantity of developable land
in Poland. There is neither an official classification of land as urbanised, to be urbanised
and not to be urbanised, nor a rule that the land to be urbanised is designated by the general
local plans. The only classification of land is provided by the Agricultural and Forest Land
Protection Act [128] (see Section 3.2.5). Among six classes of land, there is one definitely
suitable for ordinary development (i.e., developed and urbanised land). However, it does not
mean that other land classes must not be developed.

Scheme 3 shows in a schematic, simplified way the developability of distinct land classes.
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Scheme 3. Polish land classes and their developability.

Land categories generally protected from development are ecological sites, water
bodies, woodland and fertile agricultural land. However, plan-makers may obtain the
consent of a higher authority to designate woodland in the detailed development plan
for urban development. In the case of the agricultural land, besides the same possibility
to reclassify the land to urban use in the legally binding plan (MPZP), there are some
possibilities to develop it via ad hoc planning permission (DWZ). The key precondition is
whether the consent of a higher authority is required or not.

The consent is required to reclassify all woodland and the most fertile agricultural
land (subclasses I-III) [128] (art. 7.2). However, there are some exceptions in the latter case.
The consent is not required if the respective land satisfies the following conditions17:

• At least a half of it is located in compact development areas;
• It is located not further than 50 m from a developed site;
• It is located not further away than 50 m from a public road;
• Its area does not exceed 0.5 ha [128] (art. 7.2a).

To estimate the extent of areas that satisfy these requirements, a definition of compact
development areas is of crucial significance. Such areas are a minimum of five non-auxiliary
buildings spaced not more than 100 m from each other plus 50 m envelope [128] (art. 4.30, 4.29)
(see Scheme 3). Additionally, there is no consent required in the case of agricultural land
located within administrative boundaries of towns and cities, regardless of whether the
land is fertile or non-fertile.

If the consent of a higher authority is required to reclassify the agricultural land, plan-
makers must obtain it before the adoption of the detailed development plan (MPZP). If no
consent is required, auxiliary planning permission (DWZ) may be issued. Along with all
agricultural land located within cities’ and towns’ boundaries, and the non-fertile land, the
option to reclassify fertile agricultural land relativises the protection of rural land from an
expansion of ordinary developments. Besides that, there are financial incentives for housing
development in agricultural areas. Normally, in order to exclude land from agricultural
or forest use, which is a requirement to obtain the building permit [128] (art. 12a), the
investor has to pay a fee [84] (p. 170). However, in the case of residential developments, if
the area of land does not exceed 500 m2 (one-family housing) or 200 m2 (for each unit in
multi-family housing), no payment is involved.

According to estimations, the total amount of agricultural and forest land in which
the class was changed to the developed and urbanised one by provisions of legally binding
development plans (MPZP) has accounted for ca. 600,000 ha since 2003, which is 1.9% of
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the country area [132]. In comparison to the number of residential areas, which accounted
for 1.1% of the total country area in 2017, the reclassified area is almost twice as large [132]
(p. 28). Moreover, it is worth stressing that this number does not reflect the total scope of
the phenomenon as it does not include the amount of rural land converted to developed
land due to consumed planning permissions (DWZ).

The problem of extensive reclassification of agricultural and forest land for urban
purposes raises serious concerns that are reflected in research and articles produced on this
topic [133,134]. The problem is especially severe in suburban areas, and the rural land is
consumed mainly for residential purposes [134]. In 2016, 24% of developments were carried
out, and 23% were planned outside of developed and urbanised areas, mainly on agricultural
land [78] (p. 168). Practitioners in land-use planning confirm that private investors push
for reclassifying agricultural land by issuing a development plan [135] (p. 337).

Vast amounts of land reclassified from the agricultural or forest land classes to developed
or urbanised one indicate that the land classification may not be considered a proper tool to
effectively manage the designation of developable land.

To sum up, the development permit (pozwolenie na budowę) may be obtained on the basis
of the detailed development plan (MPZP) or by the auxiliary planning permission (DWZ).
Provisions of the detailed development plan have to follow the guidance of the general
local plan. Auxiliary planning permissions do not have to conform to it. However, both
documents have to follow national and regional planning policies. The regional planning
guidance is weak, whereas the national planning act regulates in detail the issuing of both
land-use plans at the local level and auxiliary planning permissions. Detailed development
plans may be issued for all classes of land and may make them developable (except for
land protected on the basis of other enactments) (the diagram does not depict it). Auxiliary
planning permissions may be issued only for areas not covered by the detailed development
plan. It is possible to obtain permissions on urbanised land, agricultural land located within
boundaries of urban municipalities, non-fertile agricultural land and, if some conditions
are fulfilled (see Scheme 3), on fertile land, too (see Scheme 4).

Scheme 4. Polish legal framework of developable land designation management.

4. Conclusions and Discussion

Table 1 depicts the most important features of the three investigated frameworks of
developable land designation management.
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Table 1. The comparison of the key features of the investigated frameworks of developable land designation management.

Key Features of the
Model Frameworks

Germany Spain Poland

Theory Practice

Supra-municipal
guidelines for the
developable land

designation

Statutory principles in
the federal spatial

planning act

Statutory principles in
the autonomous
region’s spatial

planning act

Statutory principles in
the national spatial

planning act

Relativised by the
planning act

Statutory principles
and binding objectives
in the state spatial plan

Planning guidelines in
the autonomous

region’s spatial strategy

Planning guidelines in
the regional spatial

plan
Very general

Legally binding
objectives in the
subregional plan

Planning guidelines in
the subregional plan,

very general

Planning guidelines in
the subregional plan

The subregional plan is
not obligatory, for

selected cities only and
very general

Inter-municipal general
local plan, not

obligatory

Inter-municipal general
local plan, not

obligatory

Supra-municipal
strategy

The supra-municipal
strategy is not

obligatory

General local plan
that designates

reasonable amount of
urban growth areas

Municipal growth rates
follow subregional

objectives

Detailed statutory
guidelines on

estimating urban
growth rates, accounts

made by the
municipality

Detailed statutory
guidelines on

estimating urban
growth rates, accounts

made by the
municipality

Assumed growth rates
may by far exceed the

most probable amounts

Detailed development
plan as primary tool of

greenfield land
development

Detailed development
plan is the default tool

of greenfield urban
development

Detailed development
plan is the default tool

of greenfield urban
development

Detailed development
plan is the default tool

of greenfield urban
development

Majority of
developments are
legitimised by the
auxiliary planning

permissions

Out-of-plan greenfield
urban development
requires a municipal

by-law Greenfield urban
development located
on rural land lacking

infrastructure is
possible without the

detailed
development plan

Urban development
without a plan or a

by-law only allowed
in the case of infilling

urbanised areas

Urban development
without a plan or a

special by-law is
allowed only in the

case of infilling
comprehensively
urbanised areas

Urban development
without a plan is

allowed in the case of
comprehensively

urbanised areas only

Urban development
without a plan is

allowed in the case of
infilling urbanised

areas only

Distinction between
land to be urbanised

and land not to be
urbanised

Land classes embedded
in the planning

framework: urbanised
areas, areas to be

urbanised by detailed
development plans,

areas not to be
urbanised

Land classes embedded
in the planning

framework: urbanised
land, land to be

urbanised, land not to
be urbanised

Key land classes
distinction: developed
and urbanised land vs.
agricultural and forest

land

It is allowed to develop
non-fertile agricultural
land. Fertile land may
be developed in line

with some restrictionsUrban development on
the land not to be

urbanised allowed by
issuing a by-law

Isolated rural housing
is allowable on the land

not to be urbanised

As it can be seen in Table 1 and as was evidenced in Section 3.2, theoretically, the
Polish legal framework of developable land designation management shares key features
with analysed model German and Spanish frameworks (H1). Therefore, it can be assumed
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that the first hypothesis of this paper has been positively verified. However, when looking
into details of the analysed Polish land policy system (Section 3.3), one can conclude
that because of the distortion of original ideas, in practice, the Polish legal framework of
developable land designation management does not conform to identified key features
of the model legal frameworks (H2). Presented research on the outcomes of the Polish
land policy supports the further conclusion that it neither rationalises the allocation of
settlement nor protects open land from expansive development (H3). It seems reasonable,
therefore, to assume that the second (H2) and third (H3) hypotheses of this article have
been positively verified, too.

Key similarities and differences between the three analysed frameworks, along with
their implications for the Polish land policy framework, will be further discussed.

Theoretically, supra-municipal guidelines for the developable land designation are
present in all of the three frameworks. All of them are regulated by statutory principles
fixed in respective enactments that express striving for the protection of greenfield land
and urban containment. The Polish planning act, however, puts them into context, stating
that not conforming to the statutory guidelines may not be the only reason to reject to
issue the auxiliary planning permission, which is the most common way to obtain the
development permit. Additionally, lacking effective implementation by proper planning
and land management tools, the statutory guidance on a sustainable land policy does
not bring any significant results. The role model for it can be the strict German rules of
focusing growth in central places. This general principle, embedded in the German Spatial
Planning Act (ROG), is implemented by hierarchically subsequent regional and subregional
plans. The central places system is considered to be extremely effective in controlling and
managing urban development [16] (p. 649).

Both German federal states and Spanish autonomous regions dispose of strong re-
gional level plans or strategies that include planning policies to control the designation of
developable land. In contrast to them, the Polish regional plan is a weak tool unsuitable to
effectively manage urban growth processes inside the region (see Table 1). Nevertheless,
the most prominent deficiency of the Polish supra-municipal planning framework is the
practical lack of plans at the functional city-region level that should manage the allocation
of settlement in line with the comprehensive land policy of the entire city region. In Poland,
subregional plans are not obligatory and may only be issued for functional urban areas of
provincial capitals. Even if produced, usually, they are not specific. These deficiencies of
the Polish framework are shared with the Spanish one (see Table 1). In contrast to them, the
analysed subregional planning of the Hannover Region, which disposes of prerogatives of
issuing legally binding regulations, may serve as a role model.

The need to regulate urban growth processes at the city-regional level is advocated
by academics and planners both in Poland [30] (p. 2247) and in other countries, too [13]
(p. 240), [16] (p. 639), [136] (p. 52). The city-regional scale of planning is considered to
be the most appropriate governance level to avoid harmful inter-jurisdictional competi-
tion [137], see [138] (p. 23) and to curb self-oriented municipal planning that otherwise
can produce negative spillover effects affecting adjacent municipalities and the city region
as a whole [16] (p. 639). However, in order to effectively avoid undesirable downscaling
urban governance [23] (p. 134), [139], the planning at the city-regional scale should follow
a top–down model (see [16] (p. 652)). In line with these arguments, municipal growth
rates in Hannover Region have to follow subregional objectives, whereas, both Spanish
and Polish frameworks assign the municipalities with the prerogative to estimate them
independently (see Table 1). However, in the case of Valencia region, the estimations have
to be based on real demographic prognoses, while in Poland, relevant statutory regulations
may be considered as inconsistent and enable assuming excessive municipal growth rates.

Polish municipalities strive for their own economic development, hence profile their
vague demographic prognoses and assess their needs in line with a principle of ever-
lasting growth. Every new inhabitant and business brings additional tax revenues to the
municipal budget [88]. Nevertheless, as evidenced, such planning, in the long run, implies
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extensive expenditures on infrastructure [2], [7] (p. 123) and threatens the quality of the
local urban pattern. Still, this short-sighted approach is not unique to Poland but is noticed
in Spain as well [13] (p. 221), [140]. Jędraszko [135] (p. 73) described this problem as
a symptom of an absolutisation of municipal sovereignty that, in the case of Poland, went
further than in the majority of EU countries. Based on the results of the conducted research,
it seems to be sufficiently justified to pose a thesis that one of the factual aims of the
post-Communist Polish spatial planning system has been an absolutisation of planning
sovereignty of municipalities that enables them to permit and promote unrestrained urban
growth. After the 44-year period of the Communist regime, associated with restrictive top–
down planning, Polish society perceived democracy and capitalism as unrestricted freedom
based on the free market principle. Since the administrative reform in 1990, the municipality
has been considered as an emanation of democracy and bottom-up governance. However,
this controversial aim of the spatial planning system could not be openly articulated
because of the paradigmatic foundations of the Polish spatial planning, expressed in the
planning act, that are spatial order and sustainable development [108] (art. 1.1).

Theoretically, two main local planning instruments—the general local plan (studium
uwarunkowań i kierunków zagospodarowania przestrzennego) and the detailed development
plan (miejscowy plan zagospodarowania przestrzennego (MPZP))—should be aimed at ra-
tionalising the allocation of settlement and the protection of open land from expansive
development. In practice, however, they became tools of the planned expansion of settle-
ments. Instead of preventing diffusion of dispersed urban patterns and safeguarding open
land for the sake of far-reaching public interest, both instruments are used to stimulate
unsustainable peri-urban growth [2] (pp. 6–7) for the benefit of particular interests of
landowners and investors [88].

The ongoing discussion on the optimal level of the general local plan’s intervention in
the development rights [120] (p. 77), [141] and protection of nature [120] (p. 77), [142–144]
denotes its intrinsic deficient legal construction. The Polish general local plan is considered
to be an ineffective instrument in terms of providing for sustainable spatial develop-
ment [145] and implementing planning policy [120] (pp. 89–90). Vast settlement areas
designated in detailed development plans imply high municipal financial commitments of
acquiring land for public purposes. For instance, in the municipality of Lesznowola, they
tenfold exceed its annual budget [7] (p. 123), [146].

In all investigated land policy frameworks, the detailed development plan is the
default tool of greenfield urban development (see Table 1). In Germany, it is the development
plan (Babauungsplan) that is the default legal basis of urban expansion. However, it is
possible to enable ordinary greenfield development (e.g., housing) without the legally
binding development plan by issuing a special municipal by-law. In Spain, the only
legal way of urban expansion is issuing the partial development plan (plan parcial), which
is envisaged for comprehensive urbanisation of the land to be urbanised. Nevertheless,
housing development is allowed on the land not to be urbanised, too. However, it has to
be sufficiently isolated from each other and follow requirements of the municipal plan of
detailed order (plan de ordenación pormenorizada). Therefore, such kind of land development
cannot be considered unplanned urban expansion. In contrast, the Polish instrument of ad
hoc auxiliary planning permission (decyzja o warunkach zabudowy) allows both dispersed
and dense urban development in both urban and rural areas. Therefore, the tool of the
auxiliary ad hoc planning permission (DWZ) is the most questionable Polish planning
instrument [111] (p. 97), [130] (p. 90), [131] (pp. 157–190) that may be blamed for the
majority of the current amount of developable land. Furthermore, this instrument makes it
impossible to assess the total amount of developable land. Due to the nuances of respective
legal regulations and their debatable judicial interpretation, an indefinable quantity of land
may be deemed developable upon a request by potential investors that apply for the ad
hoc planning permission (DWZ).
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However, there are some aspects that differentiate the evaluation of the instruments of
the auxiliary planning permission (DWZ) and the two local land-use plans (the general and
the detailed ones). The ad hoc planning permission (DWZ), as actually legally constructed,
is malicious per se. In contrast, the detailed development plan (MPZP) and the general
local plan are suitable tools to properly manage the designation of developable land.
The problem is that they have the potential to damage the land-use pattern, too. The
practical problem with them seems to be twofold. Firstly, there is no political will to use
them properly. A lucrative possibility to change the land use from agricultural or forest
ones to development one is too tempting to landowners and politicians [7] (p. 122), [88].
Secondly, restricting the developability of land is costly to municipalities. Due to costly
compensation requirements [77] that cannot be rewarded by increments from planned
urbanisation initiated by municipalities, they are reluctant to adopt and implement a strong
land policy. The imbalance of losses and profits that derive from urban planning [77] makes
municipalities passively react to initiatives of private developers [7] (p. 121), [147], in line
with principles of avoiding immediate problems and minimising direct costs.

Whereas in Europe, municipalities actively manage development processes—prepare
investment land, regenerate neglected areas, etc.—in Poland, authorities are passive. Ha-
bitually, the initiative belongs to private investors that just obtain the change of land status for
developable and consent to develop it [53] (p. 77).

Probably the most prominent reason why the Polish system of protecting rural areas
from urban development does not function properly is a lack of clear division of the land
stock into three land classes: urbanised land, land to be urbanised and land not to be urbanised.
In Poland, instead, there are separate regulations aimed at protecting agricultural and forest
land. As evidenced, this protection does not work well. The legal framework practically
does not protect non-fertile agricultural land from development. The fertile land is not
protected either from housing development to be located in urban municipalities or within
the boundaries of so-called compact development areas that have been defined in a ridiculous
way from the point of view of containment policies.

The protection of the land class not to be urbanised is not perfect in the investigated
foreign legal frameworks either (see Table 1). However, their approach is very different to
the Polish one. The German framework enables encroaching the outer areas only by issuing
a special municipal by-law. Admittedly, the Spanish regulations allow encroaching the land
not to be urbanised by housing development, but they set a minimum surface of a plot per
house. Although this approach may cause detrimental dispersion of developments over
the countryside, it does not allow dense or large scale urban development there, as it is
common in the Polish case. The Polish rural land protection framework, setting maximum
surfaces standards per development, incentivises relatively dense housing development
on agricultural land.

Bearing in mind all presented arguments, it seems to be justified to pose the second
summarising thesis, that the Polish land policy framework was tailored to enable lucrative
conversion of agricultural land into development land.

Depicted aspects of mismanagement of developable land designation reflect a more
general problem of perceiving real property rights. Land-use planning is generally not
popular in Poland as it is seen as an obstacle in the development process. It is perceived
as an incursion in the holy property right (święte prawo własności) (see [148]). According to
the Polish Constitution, the property may be limited by means of a statute only and only within
a scope that does not infringe the essence of the property right [149] (art. 64.3). Does it imply
that the property right is protected to a greater extent than other values? On the one hand,
this provision entitles the parliament to limit property rights by issuing enactments. Such
an example is the Spatial Planning and Development Act that, in fact, restricts rights to
make use of real property. On the other hand, however, it is not easy to determine what is
the essence of real property rights. For sure, development rights are limited by the planning
law. Nevertheless, in Poland, the development right is perceived as a default attribute of
real property. The freedom of development (wolność budowlana) [150], [151] (p. 65) seems to
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reflect the overriding approach of the Polish society to the urban planning issues that has
prevailed since the fall of Communism in 1989. The objective of the spatial economy ever
since has been to foster urban growth as a factor of economic development, regardless of
where it occurs and how it looks. This research and reasoning make it justified then to state
that the Polish post-Communist land policy has been characterised by an absolutisation of
the real property right [135] (p. 73) that has been equated with the development right [148].
The paradigm of development freedom applies even at the expense of irrational land-use
patterns (see [7] (p. 123), [111] (p. 97), [150] (pp. 1–10)).

In contrast to the described Polish situation, in Spain, the right to develop a real
property is created by regulations of land-use plans. Additionally, according to the Land
Act [106] (art. 11.2), the developability of a plot, if assigned by land-use planning, is not
considered a property right. The right to develop the land depends on the fulfilment of
obligations imposed on the landowner by the land-use and urban planning.

Although none of the investigated legal frameworks is perfect, the German and
Spanish examples may be considered attempts to create clear institutional frameworks
of developable land designation management. However, as the conducted research has
shown, detailed regulations and their interpretation may significantly change the system’s
performance. This research was focused on the Polish framework. Further research is
needed to assess outcomes and nuances of the German and Spanish as well as other land
policy systems in a similar way.

5. Recommendations

On the basis of the conducted research, some recommendations for the Polish land
policy framework may be formulated. They follow the examined models of Germany
(Region Hannover) and Spain (Comunidad Valenciana). The first recommendation is based
specifically on the German example: it is the subregional planning that should define the
quantity of developable land for each municipality. The subregional level is deemed to be
the functional city-region that encompasses an urban node (the city), suburban area and
rural areas functionally bound with the urban agglomeration [135] (p. 269)18. The city-
regional planning level is low enough to grasp, thoroughly consider and effectively manage
all significant spatial phenomena that occur in and around a big city. On the other hand, it
is high enough to avoid involvement in particularities that happen at the municipal level
and hinder proper comprehensive land-use planning. Instead of estimating the prospective
demand for housing and commercial development by municipalities themselves, growth
allowances balanced at the city-regional level ought to be assigned to each municipality
according to its supra-municipal function.

The second recommendation is that land classes should be embedded in the spatial
planning system. The current distinction between urbanised land and various classes of
rural land is separate from the core Polish planning framework. Besides, the rural land
classes do not imply protection from urban development. Based on the analysed foreign
experience, one can conclude that there should be unequivocal classes of urbanised land,
land to be urbanised and land not to be urbanised. This classification should be tailored to
protect rural land from urban growth. Additionally, concentrating urban growth on clearly
indicated areas would significantly help to obtain rational settlement patterns. The land
classes should be assigned in general local plans.

Both model frameworks agree that the urbanised land has to be adequately equipped
with all necessary urban infrastructure. Additionally, in line with the German concept of
inner areas (Innenbereich), it is recommended that the urbanised land has to be consistently
developed in terms of density, form and layout of buildings. It is especially important
in Polish circumstances, where inconsistently semi-urbanised areas are widespread and
require comprehensive restructuring. Such a definition of urbanised land makes it suitable
to continue its development without the necessity of plan adoption. Subsequently, devel-
opment without a plan should be permissible only in the case of consistently urbanised
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land. Only such an approach would allow for stopping the present extension of chaotically
developed areas.

A logical consequence of the last recommended rule is that the land to be urbanised
should become developable only by regulations of the detailed development plan. Follow-
ing such a rule, urban extension or infilling of inconsistently developed areas would be
possible only if there is a development plan that allows it.

In contrast to the current Polish regulations, complete urbanisation should be regarded
as a prerequisite for ordinary land development. In both of the countries referred to, the
necessary infrastructure must exist before completion or the occupation of the buildings. If
a provision of all mandatory infrastructure was a requirement to develop land, the quantity
of developable land would decrease, and its location would be more rational. Such a
precondition may thus be considered one of the tools of developable land designation
management.

All recommended regulations would help to implement a land policy that attempts
to correctly respond to the two key planning questions: how much and where should
developable land be designated? Consequently, the recommended regulations would
directly or indirectly assist to rationalise the allocation of settlements and to protect open
land from expansive development.

Funding: This research received no external funding.

Acknowledgments: The author would like to thank Janet Askew and David Amborski as well the
anonymous Reviewers for helping to significantly improve the article.

Conflicts of Interest: The authors declare no conflict of interest.

Notes

1 Names of planning documents used in different federal states slightly vary. The default names used in this article are taken from
Lower Saxony and Region Hannover. In other federal states (Laender), these plans are usually called Regionale Raumordnungsplaene.

2 The German terminology of spatial plans has been translated as follows: the federal state spatial plan (Landesraumordnungspro-
gramm)—regional spatial plan, the city-regional spatial plan (Regionales-Raumordnungsprogramm)—subregional plan, Flaechen-
nutzungsplan—local general land-use plan, Bebauungsplan—detailed development plan.

3 Additionally, the new development may not negatively impact the townscape and must guarantee healthy living conditions [99]
(art. 34.1).

4 The exact term used: areas of fully developed compact functional–spatial structure (obszary o w pełni wykształconej zwartej strukturze
funkcjonalno-przestrzennej) [108] (art. 1.4.4).

5 Areas of fully developed compact functional–spatial structure (obszary o w pełni wykształconej zwartej strukturze funkcjonalno-przestrzennej).
6 Extraordinary cases of admissibility of specific kinds of buildings on the basis of special enactments have not been considered.
7 There are two types of this planning permission: permission for public purposes investments (decyzja o lokalizacji inwestycji celu

publicznego) and a permission for other developments (decyzja o warunkach zabudowy) (DWZ) [108] (art. 4.2). Legal conditions to
issue both of them are very similar. As the latter is the one to be issued in the case of private development that constitutes the
majority of cases, the ad hoc planning permission will be further referred to as decyzja o warunkach zabudowy (DWZ).

8 On the weakness of the Regional Development Plan of Mazovia Province (Plan zagospodarowania przestrzennego województwa
mazowieckiego), see [112].

9 Provisions of the general local plan (studium uwarunkowań i kierunków zagospodarowania przestrzennego) become binding in case of
adoption of the legally binding detailed development plan (miejscowy plan zagospodarowania przestrzennego (MPZP)).

10 The amounts of settlement land were estimated on the basis of municipal general local plans that were in force in 2019. All of
them were adopted before the 2015 legal amendments, when strict rules of designating urban growth areas in general local plans
were introduced.

11 The amounts of settlement land were estimated on the basis of municipal general local plans that were in force in 2019. All of
them were adopted before the 2015 legal amendments, when strict rules of designating urban growth areas in general local plans
were introduced.

12 Kowala is a rural municipality in the Radom functional urban area, neighbouring the city of Radom from the south. It undergoes
extensive suburban growth processes.

13 The suburban zone is the area of ROF, excluding the core city of Radom.
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14 Due to the poor economic situation, the overall population of the Radom functional urban area (ROF) has not been growing
recently. That is why only migrations from the core city to the suburbs have been taken into account. It has been assumed that
the potential number of people moving into the suburban zone of ROF from outside of Radom would equalise the number of
people migrating from there outside ROF.

15 This plan was adopted before the amendment of the planning act that introduced strict rules for estimating the number of urban
growth areas [117].

16 The plan-makers refer to a letter of the Ministry of Infrastructure and Construction from 28th April 2016 that contains such an
interpretation.

17 The description of these conditions was slightly simplified to make it easier to comprehend.
18 Region Hannover is considered to be one of the best innovative examples of planning organisations at that level [9] (pp. 114–115).
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1. Friedman, T.L. Gorący, Płaski i Zatłoczony. Dlaczego Potrzebna Jest Nam Zielona Rewolucja i Jak Może Ona Odmienić Amerykę? Dom
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kierunków zagospodarowania przestrzennego gminy Kowala.
118. Uchwała nr XXIV.175.2020 Rady Gminy Kowala z dnia 28 września 2020 r. w sprawie studium uwarunkowań i kierunków
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148. Gzell, S. Doktryna urbanistyczna w czasach zarazy. Przegląd Urbanistyczny 2010, 1–2, 10–14.
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Abstract: Through structured comparison, this article seeks to present the different approaches
to urban agriculture in the cities of Singapore and Kigali. The former is seen as a model ‘smart
city’ worth following worldwide, while the latter is frequently referred to as the ‘Singapore of
Africa’. The research conducted was divided into two stages. The first one was desk-based and
included the analysis of satellite and aerial images along with the analysis of legal documents
regarding land ownership and urban agriculture management. The second one was based on
field work carried out in 2019 in both cities and comprised the mapping of areas encompassed
by urban agriculture, the collection of photographic documentation, field observations, as well as
semi-structured interviews. The research was summarized in line with a comparative analysis of
institutional and legal framework of urban agriculture and policy towards its development; spatial
features of urban agriculture, including distribution, location, and area; as well as inherent features of
urban agriculture, including systems of production, main crops, production methods, and functions.
The process makes it clear that despite the fact that urban agriculture is considered in planning
documents of both cities, the scale of the activity and the approach towards it differ markedly. In
Singapore, the authorities support mainly the high-technology and land-efficient solutions, with
other, low-profit forms of agricultural activity being pushed out from the urban space. In turn, in
Kigali, where the scale of agricultural activity is incomparably greater, the inhabitants enjoy a certain
freedom to make use of unused land in cultivation, which increases their food security and enhances
their ability to cope with external stresses.

Keywords: urban agriculture; Kigali; Singapore; land-use policy; urban development

1. Introduction

The work underpinning this article entailed a systematic comparison of the urban
agriculture in the cities of Singapore and Kigali. Rwanda is one of the most dynamically
developing African countries, with its capital Kigali being increasingly referred to as the
‘Singapore of Africa’. The use of the term, most common in media discourse [1–5], results
from the rapid economic growth and ease of doing business as well as the introduction of
modern urban policies similar to those implemented in Singapore. As urban agriculture
constitutes an important element of Kigali’s urban tissue, it becomes valid to compare
the follower and the precursor also in this aspect of urban life, which is more frequently
discussed with regard to sustainable and smart development as well as urban resilience (see,
for instance, [6–11]). The examples analyzed allow an assessment of the future prospects for
urban agriculture in different economies, and different sociocultural and political contexts.
Does the approach to managing urban agriculture in Kigali mirror that in Singapore? Are
the patterns of urban agriculture development similar? In order to answer these questions,
one should characterize and confront the policies toward urban agriculture in both cities.
In the paper, we point to differences and similarities between Kigali and Singapore from
the point of view of how the institutional and legal framework shapes the distribution and
inherent features of urban agriculture, as set in the natural, socioeconomic and political
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context. Such a framework is particularly important, given the general direction and rate
of development of urban agriculture as well as the determining of its place and significance
for the urban system. Beyond that, based on qualitative methods and an exploratory
approach, the article determines the main features of urban agriculture in the two cities
with regard to the methods and organization of production and distribution processes.
The identified set of features in question also helps present how different forms of urban
agriculture develop in Kigali and Singapore. The comparative analysis comprised the
following:

• Institutional and legal framework of urban agriculture and policy toward its devel-
opment, including land ownership and land use policy, institutions governing urban
agriculture, and planning documents;

• Spatial features, including distribution and location, and area (total, mean, minimum,
maximum);

• Inherent features, including systems of production (animal and/or plant), main crops,
production methods, and functions.

Thus far, the scientific literature has not offered a presentation of this kind, even if
the two cities have indeed been the frequent topic of discussion from the point of view of
Kigali aspiring to become ‘the Singapore of Africa’.

Though far apart in terms of their economic development, the two cities are linked by
issues of geography, history and politics. For a start, Singapore and Kigali are at almost
identical distances from the Equator, albeit in two different directions. This means that
a very humid tropical climate holds sway in both (even if Singapore is more under a
maritime influence, while Kigali is affected by altitude). Under the circumstances, similar
conditions for the development of plants are present, mainly in terms of precipitation,
high temperatures and length of the growing season (agricultural activity is possible year-
round). Singapore and Rwanda are also relatively small—the former is a microstate and
a city-state, while the latter is one of Continental Africa’s smallest countries. Beyond
these considerations, both states are constitutional republics governed in a similar fashion,
on the basis of a unitary system with a dominant parliamentary party, while the whole
economic system in each is founded upon the free-market economy, albeit one in which the
state enjoys a strong position. Finally, the politics of both states are making use of ‘smart’
solutions at present.

Concepts such as smart city, resilient city or soft city that, albeit in different ways, stress
the urgency for in-depth change of the prevailing paradigm of urban development, have
gained in importance not only in the two cities selected, but also worldwide.

The term smart city was born in the 1990s, when the concept was linked with the
incorporation of new information and communications technology (ICT) into urban in-
frastructure [12]. Currently, this kind of technocratic approach is criticized to the extent
that modern technological solutions are no longer treated as the concept’s central ele-
ment [12–14]. Therefore, today, ‘smart’ is taken to denote a city that draws benefit from
high technology, as it seeks to raise the level of sustainability, and improve living conditions
for inhabitants, as well as the quality of the natural environment, while also generating
better economic prospects [13]. Key emphasis is also placed on support for community-
building among urban inhabitants, as well as investment in human and social capital [12].
The relevant literature thus mentions six characteristics of smart cities, i.e., a smart economy,
smart mobility, smart governance, smart environment, smart living and smart people [13].
D. Maye [14] in an article linking smart city planning and urban food systems (which also
include urban agriculture), came up with the term ‘smart food city’. The author notes that
‘smart food city’ modes of governance assume consideration to be given both to modern
technologies and innovative methods of food production being deployed in the city as
well as to social and civil forms of innovation, in line with the traditions of the urban food
system. On the other hand, the resilient city concept refers to the ability of a city system,
understood in environmental, economic, social and human terms, to cope with stresses and
disturbances [15,16]. Although the term is rooted in ecological studies, it is considered a
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complex and multidisciplinary phenomenon [16]. Not only is a resilient city able to mitigate
and adapt to effects of climate change, but it is also one with less social inequalities, a fairer
distribution of resources and inclusive decision-making processes. Finally, the soft city
concept assumes improving the quality of life of residents and building sustainable and
resilient communities not through development based on modern technologies, but on
simple, low-cost, low-tech and human-centered solutions that increase urban densities and
multifunctionality [17].

Urban agriculture, which constitutes the subject matter of this article, might serve as a
solution to tackle many of the problems faced by modern cities, such as social inequalities,
uneven and unfair distribution of food or even air pollution, and has increasingly been
taken up by scientists, planners and city decisionmakers. The production of food within
urban areas is considered to have many benefits for both the inhabitants and the whole
urban system. When managed well, urban agriculture provides for the sustainable use
of urban resources, increases the share of city space that is greenspace, improves living
conditions for inhabitants and ensures the shortening of certain value and supply chains,
bringing tangible economic profit [18–21]. It is also an important livelihood strategy in
times of crisis and serves to maintain the adaptive capacities of cities [11]. Due to the
benefits resulting from its integration within urban systems, it is often linked with the
concept of sustainable development [7,8,20,22], and it also complies with assumptions
where the smart, resilient and soft city concepts are concerned. The role of local food
production in increasing urban resilience and sustainability in Asian and African cities
has been analyzed by other authors, e.g., in Ilorin (Nigeria) [23], Tamale (Ghana) [24],
and Ho Chi Minh City (Vietnam) [25]. J. Padgham et al. [26] provided a multi-stressor
analysis of urban and peri-urban agriculture in nine cities of the two continents, namely
the following: Addis Ababa (Ethiopia); Chennai (India) Dakar (Senegal); Dar es Salaam
(Tanzania); Dhaka (Bangladesh); Ibadan (Nigeria); Kampala (Uganda); Kathmandu (Nepal);
and Tamale (Ghana).

Urban agriculture, however, is not arbitrarily advantageous. Poorly managed, it can
lead to irreversible damage to the natural environment and pose a threat to the health of the
inhabitants [27–29]. In order to maximize the positive effects of urban agriculture, it is nec-
essary to include it in spatial planning and a long-term urban development strategy [20,21].
Considering the increased competition for space in both Kigali and Singapore, integrated
actions that take into account both city authorities, planners and residents can contribute
to building sustainable food systems in the city while reducing the risk of exacerbation of
local conflicts. The future and role of agriculture in the city space are thus often in the hands
of decisionmakers in the field of urban spatial planning [21,30,31]. It is worth mentioning a
number of case studies that prove how important the institutional response is for shaping
the directions of urban agricultural development. In Havana, urban agriculture appeared
in the city as a grassroots response to the economic crisis in the early 1990s but the rapid
institutionalization of this activity had a key impact on the maintenance of urban gardens in
the urban space, and even their growing role in the spatial and functional structure [32–34].
On the other hand, A. P. Bopda, and L. Awono [35], based on the research carried out in
Yaoundé, indicated that despite the omnipresence of agriculture in the capital of Cameroon,
the lack of institutional response is a serious barrier to the creation of effective structures
of its management. In turn, G. W. Nasinyama et al. [36], using the positive example of
Kampala, emphasized that the cooperation between urban farmers and municipal policy-
makers can be beneficial for effectively managing urban agriculture and improving the
health of urban populations. Finally, Diehl, J. A et al. [37], with regard to Singapore, also
discussed in this paper, highlighted the important role of state policy, especially based on a
cross-agency approach, in building sustainable forms of urban agriculture.

We argue that the institutional and legal framework plays an important role in shaping
the distribution of urban agriculture across the space of two cities selected. The framework
is considered to comprise legal regulations in force, especially regarding land ownership
as well as planning documents that steer directions of spatial management in cities. These
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reflect the policies that central and urban authorities are pursuing, conferring rights of own-
ership or leaseholder rights, and the drawing up of planning documents indicating those
urban areas in which it is possible to engage in agricultural activity. Legal regulations also
have a direct influence on the internal features of urban agriculture, such as the selection of
methods and techniques of production. Therefore, authorities are in a position to shape
the presence, features and role of urban agriculture in the urban system, overall. However,
they can do this solely in the given natural, socioeconomic and political conditions. The
spatial distribution of urban agriculture, though steered by the authorities, depends on
access to such natural resources as land and water, with this being a product of natural and
economic factors.

Given the above issues, it is important to stress that urban agriculture in the two
cities selected takes various forms and performs different functions. What is more, its
prestige as well as the scope of its preservation in the city space differs and depends on
local socio-economic and political conditions. Therefore, the comparison of Singapore and
Kigali, the cities of dissimilar socio-economic characteristics, is justified, as it will enable an
illustration of the full spectrum of functions performed by urban agriculture and the role
it plays in achieving urban sustainability and resilience. Moreover, since the adoption of
smart development is emphasized by decisionmakers in both Singapore and Kigali, this
article presents different approaches toward the activity that is considered to be compliant
with the concept.

The structure of the text is as follows. We start with the characteristics of the materials
analyzed and the methods applied. Then, there is a presentation of the results of the
research conducted in the two cities chosen. First, we characterize the socio-economic and
political conditions as well as the legal and institutional framework shaping the role and
position of urban agriculture in the spatial and functional structure. Secondly, we present
the spatial distribution and inherent features of urban agriculture in both cities selected.
Summary conclusions are then offered in the last part of the paper, where also the validity
of the comparison of Singapore and Kigali is verified.

2. Materials and Methods

The research, based mainly on qualitative methods, was carried out in two stages—
firstly, desk-based and then in-the-field. In order to present and compare the institutional
and legal framework of urban agriculture and the policy toward its development, the
analysis of legal documents regarding land ownership and urban agriculture management
in both cities was conducted. Among the documents analyzed, the most important ones
are the Singapore Master Plan 2019 and Kigali Master Plan 2013 (together with its updated
version from 2020) [38–40]. They are the latest strategic planning documents that present
the authorities’ vision of the future of both cities and the place and role of urban agriculture
in it. Then, a satellite and aerial imagery (available via Google Earth) analysis (manual and
visual interpretation) was conducted in order to locate agricultural areas and urban farms
in the two cities. Thanks to the high level of spatial resolution of the images provided
by Google Earth, the method in question has already proved to be suitable for research
on urban agriculture, where there is a diversity of plant cover [41–44]. The study area in
Singapore comes within the city limits and was taken to exclude smaller islands, which
are uninhabited, serve recreational functions (as is the case with Sentosa), or are industrial
(like the artificial island of Jurong). In contrast, in Kigali, where the administrative limits
encompass extensive rural-type areas and even undeveloped heights, the research area
was deliberately limited to the continuously built-up area.

The second stage involved fieldwork carried out in January and February 2019 in
Singapore, as well as in July 2019 in Kigali. It entailed the mapping of areas encompassed
by urban agriculture and the collection of photographic documentation as well as semi-
structured interviews (described in more detail below). Field observations represent a very
important element of the work done in this case, taking in particular farms and agricultural
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areas, and their surroundings. As a result, it becomes possible to determine the features
specific to places in which urban agriculture in the two cities is located.

In Singapore, semi-structured interviews based around a list of topics prepared in
advance were held with representatives of 18 city farms, including either owners or em-
ployees. Due to a possibility (built into the method of research) for new subject-matter to
be introduced by either the respondent or the researcher, comprehensive information on
the operations of different farms was obtained and augmented by matters relating to the
problems and challenges faced by actors in Singaporean urban agriculture. What is more,
via the internet, an interview was also held with the Executive Manager of the Food Supply
Resilience Group coming under the Agri-Food & Veterinary Authority of Singapore.

On account of the universality of urban agriculture in Kigali’s urban space as well as
difficulties with identifying those responsible for particular plots, it was decided to resign
from semi-structured interviews with producers. An interview was, however, held with a
representative of the Kigali City Hall responsible for implementing Kigali’s 2013 Master
Plan. The talk held allowed for a broader perspective on the role urban agriculture plays in
the city’s spatial and functional structure as well as policy directions in line with prospects
for development.

In Singapore, the detailed research took place in 36 urban farms. Semi-structured
interviews were run in 18 of these, while in the remainder, the work was confined to field
observation and the gathering of photographic documentation. In turn, where Kigali was
concerned, some 98 areas occupied by urban agriculture were analyzed in the course of
the fieldwork.

3. Results

Research material obtained during the work in Singapore and Kigali was compiled,
and then subjected to the comparative analysis, which is presented in the following part of
this article.

3.1. Singapore—City of the Future

In international smart city rankings, Singapore has for years been presented as one of
the smartest. According to the IMD Smart City Index 2019 developed by the IMD World
Competitiveness Center, Singapore took first place in the ranking [45]. The Asian city-state
owes this very favorable position not only to the application of modern solutions as regards
ICT and the high rate of economic growth, but first and foremost to the way citizens are
assured a high quality of life [46]. Nonetheless, the technocratic-style solutions introduced
by the authorities of Singapore are sometimes criticized and regarded as activities directed
at the consolidation of power in authoritarian governments as well as the reinforcement of a
pragmatic and rather depoliticized ethos in Singaporean society [47], which is contradictory
to the smart city concept.

Once independent in 1965, Singapore very quickly set off along the track of dynamic
(but also sustainable) development, with matters of environmental protection thus being
taken account of in the spatial planning process from the very outset. This was necessary
in the aftermath of a colonial period whose legacy was an almost total lack of natural plant
cover [48]. Further decades of urban greening followed, ensuring the current status of
Singapore as an exemplar of a metropolis in which vegetation forms a foundation for the
whole urban ecosystem [49]. Moreover, thanks to the introduction of vegetation on roofs
and building walls along with broad reforms seeking to restore the original structure of
the urban ecosystem (a priority i.a. taken into account in The Singapore Green Plan 2012)
Singapore is regarded as a pioneer of the new ‘biophilic urbanism’ [50].

While the above activities can be regarded as a spectacular example of the effective
implementation of the sustainable development concept, Singapore is faced with the need
to achieve a greater density of built-up area, due to steady growth of the population in a
very limited amount of space [51]. In spite of actions to preserve greenspace within the
city, Singapore’s built-up areas doubled between 1965 and 2000, at the expense of forests
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and farmland [52]. On account of the cut-throat rivalry for land, activity not efficient from
the economic point of view cannot be continued within the city space. What first and
foremost fell victim to built-up areas was the urban agriculture analyzed in this paper. On
account of Singapore being compelled to import almost all of its food [53], local production
should be a priority for today’s authorities. However, as resources of land are lacking and
as there is a great deal of competition for land exerted by other, more profitable forms of
land use, there are many urban gardens and farms unable to remain on the market. Urban
agriculture in Singapore is, thus, faced with a difficult situation engendered by an existing
institutional and legal framework that necessitates the restructuring of land use for the
benefit of built-up areas.

3.1.1. Spatial Policy and Urban Agriculture Management

Once independence was gained, power passed to the People’s Action Party, which has
remained in power to date. Key policy at once focused on acquiring control over the use of
land, allowing for very effective steering of the economic activity—agricultural activity
included—pursued within the borders of Singapore. As early as 1966, the Land Acquisition
Act (LAA) did much to further facilitate the purchase of land by the state [54]. Currently,
all transactions, along with those concerning land intended for cultivation, are managed
by state institutions, such as the Singapore Land Authority and Urban Redevelopment
Authority [54,55]. The level of state ownership of land in 1992 was 80% [56], as compared
with 90% now [55]. Such wide-ranging remits in the hands of the authorities not only
ensure income for the Treasury, but also allow for a very centralized system of spatial
planning that is now proving to be of model importance, and therefore gaining application
in the Global South, where serious development challenges are faced [54]. Moreover,
the land tenure system is critical to the decision-making process regarding the spatial
distribution of agricultural activity within the city limits.

In Singapore, the main institution governing urban agriculture was, until recently,
the Agri-Food & Veterinary Authority of Singapore (AVA). However, on 1 April 2019, this
organization split into the Singapore Food Agency (SFA) providing ‘food-related services’,
and the Animal & Veterinary Service (AVS) providing ‘non-food related animal, plant and
wildlife management services’ [57]. These institutions extend technical and technological
support, as well as provide for strategic collaboration over research and development.
Local farmers can avail of the services of a dedicated advisor when it comes to their
introduction and testing of modern technology, as well as the development of business and
receipt of funding under the Agriculture Productivity Fund (APF). Until June 2016, the
permissible period of land lease for agriculture in Singapore was a maximum of 10 years,
with the possibility of extension for another 10 years. This constituted a serious obstacle
for the operation of Singaporean farms, which were not able to achieve financial stability
in such a short time. After much contradictory information from the representatives of
the authorities, the AVA’s decision was announced to extend this period to 20 years. It is
worth emphasizing, however, that it is the Singaporean government that decides to extend
the lease agreement and has full authority in this regard. According to the documents
posted on the website of the Singapore Land Authority—the institution responsible for
land management—the government’s policy in this regard is unambiguous. Although it is
possible to extend the lease period, this practice is rarely used, and each case is considered
individually [58].

The main argument for the regular review of municipal land ownership is the scarcity
of land resources and the need to adapt the methods of its use to the changing needs of the
Singaporean economy [58]. In the case of agriculture, the lease term can only be extended
if the tenants have made substantial investments in land or real estate and their activities
are essential to ‘strategic national needs’. This means that farms that are not profitable
enough or do not fit in with the development directions promoted by the authorities
may be moved, or, if they fail to obtain land use rights elsewhere, closed. The Singapore
Food Agency also offers another form of lease—short-term land lease for agriculture—
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lasting from 1 to 3 years. In this case, urban agriculture is considered a temporary activity
that can hardly be regarded as strategic for urban development. In addition to the time-
limited lease term, city-state authorities can also control agricultural deployment through
a farm license system. Residents interested in such activities, with the right to use a given
area, are required to submit a business plan to the Singapore Food Agency, which then
undergoes a comprehensive assessment [59]. The above practices show that authoritarian
authorities limit the freedom and decision making of Singaporeans in the shaping of urban
space. The government inhibits the bottom-up initiatives of residents as long as they do
not fit into the chosen policy. Short-term solutions that change urban space indeed only
temporarily comply with the concept of the soft city and provide for the city space dynamic
character. Nevertheless, strict control of the residents’ activities limits their influence on
the nature of changes taking place in the city, and the concepts of the soft city, smart city
and resilient city include the participation of residents in the decision-making process. In
the context of the future of urban agriculture in Singapore, a matter of importance are
the provisions contained in the latest Singapore Master Plan [38]. Firstly, according to
the document, agricultural activity is considered to embrace units enjoying the status of
agrotechnology park, aquaculture farm, plant nursery, hydroponics farm or agricultural
research/experimental station. The Master Plan therefore does not take into account the
soil-based cultivation that actually dominates in the farms studied here. Secondly, in line
with the document, the only areas designated for agriculture are in the Lim Chu Kang
district as well as the area between Tengah and the Peng Siang River [38]. However, this
is not an extensive area and does not coincide with that occupied by urban farms at the
present time.

Thus, the Singaporean authorities have a number of tools to control and steer the
directions of urban agriculture development. The conducted field research confirms that
institutional and legal structures have a key impact on the distribution and inherent features
of urban farms in the city state. Strong centralization, however, prevents grassroots
initiatives and inhabitants’ agency, whose individual needs are usually not taken into
account in the strategies implemented by state institutions. Considering the fact that,
currently in the smart city concepts, emphasis is also placed on support for community-
building among urban inhabitants as well as investment in human and social capital [12],
Singapore should not be set as an example to follow in this area.

3.1.2. Contemporary Urban Agriculture in Singapore
Spatial Distribution of Urban Agriculture

In the context of the present research, locations represent important carriers of infor-
mation. On the one hand, a location reflects the activity of authorities within the existing
institutional and legal structures as well as such external factors exerting an influence as
the availability of land with particular desirable attributes, and the socioeconomic situation.
On the other hand, the location influences agriculture’s internal features, such as methods
of production and forms of organization. It thus carries with it a series of aspects making
up the broader picture where the presence of agriculture in a city is concerned. The location
of 36 Singaporean urban farms analyzed in this paper is presented in Figure 1.
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Figure 1. Land use and spatial distribution of urban farms in Singapore.

The 36 urban farms in Singapore (of total area 188.8 ha and mean area 5.24 ha)
analyzed in this text may be categorized into two main groups. The first, comprising
28 farms of total area 178.76 ha and mean area 6.39 ha, includes the growing of plants and
the raising of animals ongoing in the northwestern part of the island, named the Kranji
Countryside (Figure 2). This area, in which two nature reserves (the Sungei Buloh Wetland
Reserve and the Kranji Marshes) are also located, is characterized by a limited share of
residential neighborhoods and is promoted as a place of recreation in the bosom of nature
for Singaporeans tired of the city. However, despite the name, it is rather a stretch to
consider this an area that is particularly rural in character. While it does indeed include a
rather large number of urban farms, most of these exemplify ‘industrial’ farming, whereby
cultivation and animal husbandry often take place behind walls or in greenhouses. In
essence, the Kranji Countryside is a productive hinterland for Singapore located rather
far from the city center. The urban farms here do produce food of both plant and animal
origin, but their neighbors include defense establishments and enterprises dealing with
the production of ornamental plants and pond fish. As a consequence, a specific kind of
industrial and agricultural landscape is shaped here.

258



Land 2021, 10, 987

 
Figure 2. Land use and spatial distribution of urban farms within the Kranji Countryside.

The second group of farms in Singapore coming under study comprises eight sites of a
total area of 10 ha and mean area of 1.25 ha, located in the central districts where transport
links are good. Three are located in the south of the island and five in the north, on either
side of the Lower Seletar Reservoir. On account of the high-density built-up area, sitting
urban farms in central parts of Singapore is very much hindered and requires appropriate
adaptive measures. Thus, for example, one of the farms—owned by Comcrop—is on the
roof of the *SCAPE Mall, less than 200 m from one of Singapore’s main transport arteries,
Orchard Road (Figures 3 and 4a,b). A rooftop location denotes appropriate methods of
production that revolve around soil-free hydroponics.
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Figure 3. Satellite imagery of the Comcrop farm located on the roof of the *SCAPE building, map data: Google Earth ©2016.

  
(a) (b) 

Figure 4. (a) Hydroponic modules visible from the ground floor of the *SCAPE building and (b) rows of hydroponic
modules placed on the rooftop.

In the second case, the owners of the firm Citizen Farm, which is located in the
Queenstown district of southern Singapore, noted the ever-greater density of construction
in their area, assumed that they might need to move sooner or later, and therefore decided
on the use of port containers in plant production. Thanks to that decision, the farm is,
indeed, almost completely mobile and thus, ready for its probable transfer elsewhere.
Limited space and current land-use policy therefore have an impact on the application
of innovative solutions in the field of urban agriculture in Singapore. Ability to adapt to
changing economic conditions is in line with the concepts of smart, resilient and soft cities.
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Nevertheless, the need to change locations emerged as one of the key challenges facing
many individual farms, and hence, urban agriculture in Singapore in general. During
the course of interviews with farm employees and owners, seven respondents indicated
that the upcoming expiration of their lease was a problem they were having to face up
to, with the attendant prospects of either moving elsewhere or closure. This is mainly
true of farms not producing food on an industrial scale, such as Bollywood Veggies and
Onesimus Garden, as well as farms located more favorably—in the north (the Oh Chin
Huat Hydroponic Farm and Green Valley Farm) or in the island’s central part (Citizen
Farm). The system of land management in Singapore is based mainly around a 20 year
lease period, which will end in the coming years in the above cases. It will depend on the
state authorities whether this period is prolonged or not. It is likely that farms not profitable
enough will be moved, or, if they prove unable to acquire the right to use land elsewhere,
will most probably be closed down. The situation of two analyzed farms, which had
been still operating in the course of the fieldwork—Oh Chin Huat Hydroponic Farm and
Onesimus Garden—was recently settled. The former was closed shortly after the fieldwork
in 2019. The plot it had leased is now intended for the development of housing. The latter
was most probably shut down too, as the website of the farm is no longer available. That
complies with what the respondent of the farm had stated during the interview, that the
farm would be closed before long.

As, in line with the Master Plan published in 2019, the area designated for agriculture
is limited, the closure of other farms needs to be anticipated. Moreover, by the end of 2021,
the Singaporean authorities plan to allocate significant areas within the Kranji Countryside
for military purposes [60]. The sites that will have to be relocated, including the 14 farms
analyzed in this paper, with a total area of 84.8 hectares, were offered 60 hectares of land
adjacent to the Sungei Tengah Reserve (Figure 2). Taking into account the fact that in
this study, not all farms within the Kranji Countryside were examined, the area of land
proposed by the government will most likely be insufficient (the area of only the farms
examined is already larger by almost 25 ha). The militarization of areas so far occupied by
agriculture is another form of legal and administrative pressure toward urban farmers who
have no possibility of any objections. Out of 36 farms researched here, only 13 (of a total
area of 79.6 ha) are located in areas in which, according to the Master Plan, it is possible
to engage in agricultural activity. The location of the remaining 23 farms of a total area of
109.2 ha (including 14 within the Kranji Countryside) is not consistent with the provisions
of the document, and therefore, they will be relocated or closed.

Although the situation of urban farms in Singapore is difficult and volatile, the
government’s 2019 Master Plan includes an alternative to traditional cultivation that
could become an opportunity for the development of agriculture in the city. The document
promotes the adaptation to produce food of the space hitherto unused but present, inter
alia on roofs, and even inside buildings [38]. In line with the work conducted by L. Y. Astee
and N. T. Kishnani [61], public housing estates in Singapore are suitable to apply rooftop
farming based around soil-less hydroponics, with this obviously doing much to increase
the output locally. The authors estimate that, in terms of yields, such farms could satisfy
approximately 31% of Singapore’s vegetable needs. This is then a possible direction that the
development of the urban agriculture on the island could take, while being in line with the
current policy on the part of the authorities. It requires, however, extensive activities in the
cooperation of state, cooperative and private entities. The potential of the development of
rooftop farms was also studied in other cities, e.g., Guangzhou [62,63], Hong Kong [64,65],
Malaysian George Town [66], Bologna [67] and Dhaka [68]. Y-L Su et al. [63] proved on the
basis of their research that sufficient roof space is available in Guangzhou for vegetable
crop self-sufficiency. This shows that investments in roof farming can be an opportunity
for the development of local food production also in other cities of the world.
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Features of Urban Agriculture

The new policy of the authorities in Singapore takes the defined direction of invest-
ment in modern, intensive, income-generating agriculture, with simultaneous efficient use
of limited space. The production of food is to be based around high technology, thanks to
which the city is to move up to a new level of ‘smartness’.

Only a few forms of agricultural activity are included in the Master Plan from 2019.
Thus, in the future, the document will have a significant impact on the changes of inherent
features of urban farms in Singapore. Moreover, the Singapore Food Authority and Singa-
pore Land Authority also have a wide scope of control over farming practices within the
city. Obtaining the land use rights for the purpose of agricultural production depends on
the decision of these institutions. In an interview, the executive director of the Food Supply
Resilience Group, an organizational unit of the AVA (former SFA), emphasized that the
Singaporean government is committed to promoting highly productive and innovative
commercial agriculture, based on high technology and production carried out in a con-
trolled environment, enabling the generation of maximum profits. As such practices are
approved by the government, it might be assumed that farms will be willing to implement
them, in order to gain the state’s support. Technologically advanced practices are, therefore,
most likely to become ever more popular in Singapore. The changes are already taking
place, which was proved during the fieldwork.

Among the 36 farms studied, a clear majority (28 farms—77.8%) are based exclusively
around plant production. It is mainly vegetables that are grown, including so-called
Asian leafy vegetables (e.g., bok choy, Chinese lettuce, butterhead lettuce, Korean lettuce)
cultivated on 21 farms (58.3% of all farms analyzed and 70% of farms specialized in plant
production). The other 6 farms (16.7%) are specialized in animal production, while 2
(5.5%) combine crops and livestock. Among the farms in which crops are cultivated, the
prevailing methods are not the modern hydroponics that the authorities promote (although
this is present at 7 farms, 19.4%), but rather, the more traditional soil-based cultivation
that characterizes 14 of the places studied (38.9%). In regard to the two cases in which
the methods are present side by side, respondents (representing Orchidville, as well as
the Kok Fah Technology Farm) noted that hydroponic was only a supplementary method,
not proving efficient enough at present, with the soil-based output thus representing the
main source of income for both. The owners of both farms, however, are ready for further
investment in hydroponics as well as aquaponics (Orchidville).

Four of the farms visited (11.1%) are also trying organoponics, which is to say culti-
vation in raised container beds, a production method that is widespread in Cuban cities,
especially Havana [31,32,43]; Pacific Agro Farm involved in growing plants in growbags,
as well as pots and other containers. Eight sites (22.2%) are involved in the growing of
ornamental plants.

Two study sites stand out from the others in the diversity of their methods of produc-
tion. The first of these is Citizen Farm, which applies soil-cultivation methods, hydroponics,
organoponics, aquaponics, mushroom-growing and the raising of poultry. However, as
may be imagined, this wide spectrum of forms of agricultural activity is a deliberate choice
based around the idea of the techniques being presented (i.a. for educational and also
trial purposes). Activity here includes workshops for Singapore’s inhabitants in regard
to sustainable food production, as well as research pursued to further perfect the mod-
ern methods on show. The second example is that of Green Valley Farm on Bah Soon
Pah Road. This area actually belongs to the AVA, hence the presence here of more than
80 separate greenhouses that individuals are able to rent. Different greenhouses thus play
host to various production methods, including soil-cultivation, hydroponics, organoponics
or container growing. Six of the studied farms—located in the Kranji Countryside—are
engaged in aquaculture, producing both ornamental pond fish and edible fish. The Jurong
Frog Farm raises American Bullfrogs (Lithobates catesbeianus), while Hay Dairies engages in
goat keeping. It is worth noting that 33 analyzed farms (91.7%) are private companies, and
the food they produce is intended for sale. In the remaining three facilities, the products
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are intended solely for the community members or for the restaurant operating on the farm.
In addition, 12 farms (33.3%) also offer educational and recreational services. Taking into
account the difficult financial situation of a large part of the surveyed Singaporean farms,
income diversification may be an opportunity to keep them on the market. Expanding
their activities to include educational or recreational events may stimulate sales and at the
same time, increase the farm’s revenues.

On the urban farms researched, there were 14 respondents who, upon interviewing,
recalled the assistance of state institutions. In 7 cases (those of the Kok Fah Technology
Farm, Orchidville, the Nippon Koi Farm, Oh Chin Huat Hydroponic Farms, Pacific Agro
Farm, Green Valley Farm and Comcrop), representatives said they had been supported
by the AVA. The assistance extended mainly took the form of expert opinions, as well as
the testing of new technology and the quality of food produced. In turn, representatives
of the remaining 7 farms noted how they were not taking advantage of support from the
authorities, as that was either unnecessary or deemed too expensive. According to the
representatives of both Bollywood Veggies and Onesimus Garden, the state only supports
high-income farms that deploy the latest technologies.

In essence, their opinion overlaps with what was said in an interview by the manager
of the Food Supply Resilience Group (AVA). Farms like Bollywood Veggies and Onesimus
Garden, whose operations depend in large measure on education and social activity
(and whose methods of cultivation should be regarded as traditional), do not fit in with
the model of modern urban agriculture that the authorities are backing. Units of this
kind must, therefore, rely on the assistance of a different kind, which is cooperation
between producers within the framework of the Kranji Countryside Association. This
brings together 40 operating farms, not only in the Kranji Countryside, but also in other
parts of the city. The association offers a platform for the exchange of experience, technology
transfers, joint promotion of local output and agritourism, and also coordinated activity,
seeking to improve the performance of public transport [69]. Interviews held showed that
farm owners and employees at various locations know one another and cooperate on a
regular basis. Examples might be the composting of wastes from the Seng Choon Farm
poultry breeders at the Onesimus Garden and Farm 85 in the Kranji Countryside. This is
the way in which farms create the foundations of a sustainable and self-supplying system,
limiting any loss of resources.

3.2. Kigali—‘The Singapore of Africa’

At the other extreme, our considerations turn to Kigali, the capital of Rwanda and a
city of over a million inhabitants. On account of the observed dynamic development, the
‘Singapore of Africa’ epithet was first applied by The Economist in 2012 [1], and was taken
to reflect the rapid development of the services sector and pro-environmental solutions
introduced by local authorities. Rwanda offers an example of a very radical policy as
regards the fight with plastic. Citizens also participate in unpaid work for the community,
comprising, for instance, monthly cleaning of streets [70,71]. Due to this activity, Rwanda’s
capital has come to be known as ‘the cleanest city in Africa’ [72]. The term is taken to refer to
the country as a whole, as much as to its capital, with references being made to a smart city
model, African style. As one aspect of the smart city entails skillfully managed resources
of urban greenspace (including areas set aside for agriculture), it is worth comparing and
contrasting this capital city in Central Africa with a southeast Asian city it often seems
to be compared with. Verification (or otherwise) of this point of view, often repeated in
media discourse, in relation to urban agriculture has constituted a key task of the work
presented here.

In general terms, a genuine resemblance between Kigali and Singapore—at least at
moments—reflects the large share of urban greenspace within the city as well as (first and
foremost) a level of cleanliness on the streets that stands out when comparisons are made
with other African metropolises. However, a matter of much wider significance is the fact
that the Rwandan authorities have for years drawn directly on Singapore’s example and
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experience when it comes to spatial planning. Indeed, Lee Kuan Yew, co-founder of the
People’s Action Party and first long-term Premier of Singapore (1959–1990), spent part
of his time in the first decade of the 21st century as an advisor to President of Rwanda,
Paul Kagame, in matters of effective governance [73]. What is more, Kigali is an example
of an African metropolis in which, similar to Singapore, the assumptions of the smart,
sustainable and resilient city concepts are being pursued [74].

It is worth looking at the transformation that Kigali went through, from being a
subordinate colonial city to being a model vis-à-vis spatial planning [73,75]. The city was
a minor trading center dominated by low-rise, informal housing, with most of the area
taken by marginal districts [73]. The situation began to change slowly after 1962, when
Kigali became the capital of an independent state. Three decades later, the population had
exceeded 200,000. However, the genocide in 1994 led to the city being abandoned, with its
infrastructure left devastated. In spite of the marked decline in population that occurred,
several years on from the genocide, a major increase in population had already taken
place in the capital. Kigali authorities, faced with the explosive population growth typical
for so many metropolises in the region, and with the resulting sprawl of an informally
built suburb, were not in a position to meet the inhabitants’ increasing basic needs. The
result was a succession of conflicts over spatial resources [75–77]. In addition, one of the
major problems was how to provide the growing population with a sufficient amount
of food with most of the farmland being destroyed or abandoned. That is when Kigali’s
residents started to turn wastelands into cultivated plots. Soon after, urban agriculture was
implemented in the city’s long-term development strategy.

3.2.1. Spatial Planning and Urban Agriculture Management

An important issue influencing the effectiveness of spatial planning is the system of
land ownership in Rwanda, which differs from that in Singapore. In the period imme-
diately after the genocide, in the face of returning refugees again settling in Kigali, the
city authorities had to deal with the problem of claims for building plots. The inadequate
supply and then-dominant system of land distribution were not in a position to meet the
needs of a dynamically growing number of urban residents. The population flowing in
was forced to purchase land belonging to the state prior to gaining a right to use or right of
ownership [78].

This kind of situation prevailed for a decade until 2005, when the Organic Law was
introduced [79]. This ensured a possibility for land to be purchased and rights of ownership
to be acquired, irrespective of ethnic affinities or gender [79]: Article 4. Moreover, a possi-
bility of ‘expropriation due to public interest’ was introduced, albeit on the basis of prior
compensation at an appropriate level [79]: Article 3. This provision aroused considerable
controversy, especially on account of the flexible approach to what are regarded as ‘public
interest projects’ [73]. In turn, the Land Governing Law assumed a need for the purchase
of land to be registered in line with the Land Tenure Regularization (LTR) Program [80].
Though, unlike in Singapore, it is not the authorities that are the main landowners, in
Rwanda, like in the Asian city state, the whole process is the subject of close scrutiny on
the part of state institutions that are, at the same time, the main decisionmakers.

The comparison between Kigali and Singapore may also involve the directions taken
by spatial development policy in both. Work on the devising of the Kigali Master Plan
2013 was i.a. a matter for foreign specialists associated with the Singaporean consulting
firm Surbana Jurong Private Limited, whose services relate to infrastructure and planning
in urban areas, and the drawing up of planning documents for various different cities,
including Singapore itself [39]. The same firm took part in work to draw up detailed area
plans following the 2007 publication of the earlier Kigali Conceptual Master Plan prepared
by the American firm Oz Architects [73]. The Master Plan 2013 introduced zoning, and
thus regulated the means of land use, the heights of buildings and permissible densities of
population in each area. A further assumption is that people living in hazardous areas will
be resettled [75,81], and this may be a serious matter for the most vulnerable groups, with
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such negative socioeconomic consequences as loss of means of upkeep and reduced food
security, the severing of social ties, marginalization, or even induced homelessness [82,83].
Resettlements therefore lead to the exclusion of the most vulnerable city residents, which is
in contradiction with the concepts of smart, resilient and soft cities that comprise solutions
aimed at social inclusion.

As early as 2009, urban agriculture gained incorporation in the Kigali Conceptual
Master Plan as an element to a strategy whereby the level of food security of inhabitants
of the Rwandan capital was to be raised [84]. According to the cited document, 47,000 ha
(or 65% of the city’s administrative area) was to be deemed natural, i.e., subject to safe-
guarding against regular construction. Within that area, some 3481 ha was designated for
urban agriculture. At the same time, a 10-people-per-hectare limit was set on permissible
population densities in these areas [84]. The Master Plan 2013 encompasses integrated
activity to ensure the retention of agriculture across the city-space, an improvement in its
level of efficiency, and a curbing of any negative influences on the natural environment.
The document assumes conservation measures on cultivated land adjacent to wetlands
in areas where slopes are of less than 15% as well as restrictions on mechanized intensive
agriculture on the steeper slopes. Beyond that, to safeguard against erosion where slopes
are of 15–25%, there is an effort to promote agroforestry using slope terracing, while slopes
in excess of 25% should only be used for forestry. Two districts are associated with priority
cultivation of certain crops, i.e., maize, vegetables, legumes, fruit, rice and soybeans in the
Gasabo District as well as coffee and fruit in the Kicukiro District [39].

The document that in the nearest future will shape the spatial distribution of agricul-
tural activities in Kigali is the Master Plan 2020 [40]. Its provisions are, however, ambiguous.
On the one hand, according to the document, the area designated to agriculture is 165 km2,
which constitutes 22.7% of the city’s total area. Therefore, the projected share of agricultural
land is lower compared to the one presented in the 2013 version of the document, where it
amounted to 192.9 km2 and 26.4%, respectively [39,40]. Thus, in both Kigali and Singapore,
there is a tendency to reduce the area occupied by agriculture. On the other hand, one of
the objectives of the latest Kigali Master Plan is the reclamation and conservation of agri-
cultural land as well as the promotion of sustainable production methods that would allow
the preservation of high-quality soil. As part of the document, zones of ‘Zero Net Loss of
Agricultural Areas’ are to be designated in the city; horticulture is to be integrated in the
urban design; and kitchen gardens as well as rooftop farms are to be promoted. However,
unlike in the case of Singapore, the Kigali Master Plan does not include modern production
methods, such as hydroponics or aquaponics. The implementation of the above provisions
of the document is to be possible thanks to the development of the Urban Agriculture
Development Plan, the Urban Agriculture Extension Manual and the Integrated Urban
Agriculture Management Plan. Moreover, the document also provides for the organization
of a series of awareness-raising trainings on sustainable agricultural techniques aimed at
city residents. In contrast to Singapore, in Kigali, there is no institution that can provide
financial support, especially in the implementation of innovative agrotechnical solutions.

The Kigali Master Plan provides for integrated measures to protect urban agriculture
in some valleys and in areas with a slight slope as part of a strategy of increasing the food
security of residents. However, crops from most of the valleys within the city limits are
to be moved to the highlands in order to protect naturally valuable wetlands. Therefore,
the actions contained in the document indicate the will to preserve agriculture in Kigali’s
space. It turns out, however, that most of the above protective provisions refer to rural
areas within the administrative boundaries of Kigali. In line with the division of the city
into different land use zones, agriculture is to be maintained only in rural areas in the
northern part of Gasabo and in the south of Nyarugenge. However, the planned share of
agriculture in central parts of the city is small. It is to occupy only a limited part of the
valleys in the Kicukiro district (south and north of the airport), on the border of densely
built-up areas [40]. Taking into account the fact that agriculture is currently present also
within the urbanized zone, even in the central districts of the city, it should be expected
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that, in the nearest future, similar to Singapore, large-scale agriculture will be pushed to
peripheral areas. However, contrary to the Asian city-state, the planning documents do not
include wide-ranging implementation of innovative urban production methods based on
modern technologies that could serve as an alternative to traditional agriculture.

In comparison to Singapore, the Kigali authorities adopted a slightly different policy
with regard to small, cultivated plots in wastelands. A common practice mentioned in the
interview with a representative of the Kigali City Hall is the granting of a temporary right
to lease unused plots of land (both state-owned and privately owned land) for the purpose
of food production. A sole condition here is that this activity should not be pursued on
an industrial scale but should rather serve to meet people’s own nutritional needs, albeit
with the possibility also envisaged of surplus produce being sold. Nonetheless, when the
original owner expresses their will to develop a plot of land, local farmers must change
their location. Such a practice allows for the temporary use of wastelands while supporting
the local population in improving their food security. As it is based on a grassroots initiative
of residents, it also fits into the concepts of sustainable, smart, resilient and soft cities. A
similar practice has been used since the 1990s in Havana. In the Cuban capital, however,
agricultural activity that was originally intended to be temporary turned out to be long
term, as gardens founded almost three decades ago continue to operate today [33,44]. In
turn, in Singapore, even though it is possible to obtain a short-term license or land lease
for urban agriculture, such permits are rarely issued. In addition, in order to obtain them,
residents must meet a number of administrative requirements, and their applications are
subject to prior scrutiny by the authorities [57,58].

Another practice that is part of the policy against malnutrition in Kigali is the promo-
tion of the so-called kitchen gardens (Kinyarwanda: akarima k’igikoni). The city authorities
support the cultivation of fruit and vegetables for the needs of individual households. The
campaign named ‘Promoting Diversified Diet and Innovative Urban Farming for a better
and Well-Nourished City’ implemented in 2017 by the City Hall of Kigali in cooperation
with the International Potato Center is one of the examples of actions taken by the city
authorities to increase the food security of residents and to enrich and diversify the diet,
especially among children. The action involved a series of trainings aimed at educating
the population in the field of organic fruit and vegetable cultivation and healthy nutrition.
Similar initiatives are not undertaken or even supported by the Singaporean authorities.
Urban farms that focus on educational and social activity, if they are not economically
viable, are unlikely to survive on the market or to have their lease agreement prolonged.

Based on the abovementioned policy, significant changes in the distribution and
characteristics of urban agriculture in Kigali are to be expected in the following decades. It
is worth emphasizing that, despite the fact that, as in Singapore, the city authorities are
the main decisionmaker in shaping the spatial policy of the Rwandan capital, including
the spatial distribution of agricultural areas, the existing institutional and legal framework
gives residents a certain degree of agency in this respect. As a result of the possibility
of using wastelands for cultivation, urban dwellers have a chance to transform their
immediate surroundings in a bottom-up manner in accordance with their needs, even if
these changes are only of a short-term nature.

3.2.2. Contemporary Urban Agriculture in Kigali
Spatial Distribution of Urban Agriculture

The total number of agricultural areas identified with Google Earth tools in Kigali was
780.98 (of total area 1170.4 ha and mean area 11.9 ha), which were further analyzed during
fieldwork. They will be discussed in detail in this article (initially 100 sites were planned
to be visited, but due to the limited time of the research and difficult access to two of the
selected arable plots, 98 of them were analyzed during fieldwork). The largest number
of agricultural sites, 48, is located in the Gasabo district. In the two remaining districts,
the number is two times smaller—23 in Kicukiro and 17 in Nyarugenge. In addition,
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5 agricultural areas are located on the border of Nyarugenge and Gasabo districts, 2 on the
border of Nyarugenge and Kicukiro, and 3 on the border of Gasabo and Kicukiro.

Features of spatial distribution of urban agriculture in Kigali differ markedly from
those in Singapore. First of all, there is no concentration in particular parts of the city,
but rather a presence in all districts. Unlike in Singapore, whose relief is not very varied,
differences in altitude in Kigali can reach 300 m, and it is largely this factor that determines
the distribution of urban agriculture mainly present, where the development of built-up
areas is either impossible or very much hindered. The places involved are either extensive
and humid valley bottoms between hills, or else the steep slopes of the latter. Among
the 98 agricultural sites examined, 35 (of total area 1011.49 ha and mean area 28.9 ha)
are located in valleys. Due to high humidity, the use of valley bottoms for development
is very difficult and therefore, they are intended for agricultural activities. Often, large
areas occupied by agriculture are adjacent to densely built-up residential neighborhoods,
occupying the slopes of the valleys. The two contiguous forms of land use create a clear
sharp border in space. Otherwise, the vicinity of residential buildings and urban agriculture
in the valleys compose a specific rural–urban landscape. It is characteristic of even the most
central parts of Kigali (for instance, the area on the border of Nyarugenge and Kicukiro
districts). It is worth noting that agricultural areas are adjacent to both densely built-up
informal neighborhoods inhabited by the poorest social groups, as well as the formal ones,
having a slightly lower building density occupied by the middle and upper–middle classes.
The second group of agricultural sites analyzed during fieldwork consists of 63 (of total
area 158.89 ha and mean area 2.52 ha), located on the hill slopes. They usually take the
form of small, cultivated plots or vegetable gardens and are situated between residential
buildings. They are present in all surveyed districts. Figure 5 presents the distribution of
urban agriculture in Kigali, both of the 98 agricultural sites examined during fieldwork
and the remaining 682 previously identified in Google Earth.

 

Figure 5. Land use and spatial distribution of urban agriculture in Kigali.
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In the central parts of Kigali, small, cultivated plots on slopes and hilltops are less
frequent. The agriculture is concentrated here mainly in vast valley bottoms. This is mainly
due to high building density in central sectors. The short distances between buildings
limit the possibility for cultivation and setting up vegetable gardens. However, the further
away from the center of Kigali, the share of micro-scale agricultural sites located on slopes
and hilltops increases significantly. This results from the decline in the building density
toward the outskirts of the city. The majority of small, cultivated plots are located on the
outer parts of the research area, characterized by the least compact spatial form. In turn,
in Singapore, farms of a small total area dominate in the central parts of the city, while
large-scale farming is concentrated in the periphery, mainly within the Kranji Countryside.

In Kigali, the spatial distribution of agriculture is, in part, a manifestation of the needs
of the capital city’s inhabitants. Unlike in Singapore, farming is mainly carried out in the
immediate vicinity of residential buildings, sometimes taking the form of the so-called
‘kitchen garden’ in a person’s backyard. What can be regarded as a spatial similarity
between Kigali and Singapore is that urban agriculture is present alongside green areas
that are highly valuable from the natural point of view. In the case of Singapore, these
are the natural wetlands in the Kranji Countryside, while in Kigali, they take the form of
wetlands in valley bottoms. In addition, in neither of the cities does agriculture appear
commonly in areas in which the services sector or administration hold sway. Hence,
the small number of urban farms in Singapore’s downtown, and their absence from the
summits of the Nyarugenge and Kimihurura heights in Kigali (which, according to spatial
planning documents, are to become prestigious service–business centers).

A key practice underpinning the ubiquitous nature of urban agriculture in the city
space of Kigali is the transformation of even the smallest wasteland into arable plots.
Although this practice is based on a grassroots initiative and enables the participation of
residents in the shaping of the city space, it also poses a significant threat. The use of land
unsuitable for cultivation, for example, too-steep slopes of hills, leads to the intensification
of soil erosion and, consequently, to mass movements hazards. In addition, valuable
natural wetlands located in the valley bottoms are also endangered, as they are turned
into cultivated plots. The above problems were taken into account in the directions of
spatial planning outlined by the Kigali authorities. According to the published master
plans from 2009, 2013 and 2020, agriculture, mainly large-scale, is to gradually disappear
from the central districts of the city. Additionally, most of the wetlands in the valleys, which
are currently occupied by crops, are to be protected as naturally valuable areas where no
agricultural activities are planned. The exceptions are agricultural areas in the valleys on
the border of the Niboye and Kanombe sectors and the Nyarugunga sector in the Kacukiro
district. Moreover, according to the latest 2020 document, agricultural activity is to be
restricted in areas with steep slopes (more than 15%) in order to prevent soil erosion.

The dynamic in-fill development as well as spatial expansion of the residential neigh-
borhoods are the factors that may significantly contribute to intensified displacement of
agriculture from the central districts of the city in the following years. Kigali is an example
of a city that, contrary to Singapore, has a relatively high share of wastelands in its space.
However, due to the strong economic and political position of Rwanda as well as the
increase in the number of foreign investments, gaps in the urban tissue in the central
sectors, such as Nyarugenge, Kimihurura, Kacyiru, Kinyinya and Remera, are being filled
by buildings. Due to the fact that, so far, these gaps have been occupied by crops and the
land use rights granted to inhabitants are short-term in nature, the share of agricultural
land in the fastest-growing parts of Kigali will decline. Similar processes took place in
Singapore. Urban farms in favorable locations (such as Oh Chin Huat Hydroponic Farms
analyzed above) were shut down in order to be replaced by residential neighborhoods.

An example illustrating both the situation of urban agriculture as well as the transfor-
mations occurring in Rwandan society is presented in Figure 6a,b. The June 2019 satellite
image available in Google Earth clearly points to the plot of 23 ha in the Kinyinya sector
in the Gasabo district being under cultivation (Figure 6a). The presence of agriculture in
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this area was also confirmed during fieldwork in July 2019. According to the March 2020
Google Earth image (Figure 6b), the plot was almost completely cleared and was recently
turned into a golf course. The area allocated to cultivation was radically reduced to 4.9 ha.
Agriculture was only preserved on the edge of the golf course. The fact that farmlands have
been replaced by a luxury recreational facility demonstrates the increasing demand for
similar leisure activities and may indicate the growing wealth of Rwandan society as well
as the influx of foreign tourists and businessmen. The displacement of urban agriculture
to the outskirts of the city was observed by M. Taguchi and G. Santini [85]. The authors
point out that since the 1990s, when agriculture was included in the Kigali spatial planning
policy on the advice of FAO, the city experienced a dynamic development. The Rwandan
capital has become one of the fastest growing cities in the world, and agriculture—which
was slowly losing its importance, similar to Singaporean urban farms—has begun to be
replaced primarily by residential buildings. Our results also attest to what was stated by S.
Reuther and N. Dewar [30] with regard to Khayelitsha in Cape Town, that very often land
tensions occur between urban agriculture and the development of housing and other uses,
such as ecological corridors and public open spaces.

  
(a) (b) 

Figure 6. Area occupied by urban farming (limited by the red outline) in the Kinyinya sector in (a) June 2019; (b) in March
2020 during the construction of the golf course, map data: Google Earth ©2021/Maxar Technologies.

Features of Urban Agriculture

As in Singapore, location exerts an influence on the methods of production used as
well as the species of plant cultivated. The valley bottoms are divided into smaller plots that
are leased by the city or represent the property of individual farmers (Figure 7a). What are
mainly grown here are bananas, maize, and tuberous crops, such as manioc, yams, sweet
potatoes, as well as vegetables (e.g., cabbage, lettuce and tomatoes). Particular plots are also
used in rice growing, even if this is more typical of suburban areas (Figure 7b). In contrast,
on the slopes, the main cultivated species are resistant to the water stress arising due to the
low level of the water table. Involved first and foremost is the growing of manioc, sweet
potatoes and yams, whereas vegetables are rarely cultivated here. Moreover, bananas and
maize are very widespread where slopes are steeper. Taking into account all the studied
urban agriculture sites, the dominant crops are maize (68% of sites analyzed), bananas
(48%), manioc (39%), yams (37%) and sweet potatoes (24%). In all of the agricultural areas
visited, plants are grown directly in the ground, and only traditional production methods
are applied. Despite the fact that Kigali follows the example of Singapore when it comes
to the implementation of ICT, innovative methods of agricultural production are yet to
be introduced.
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(a) (b) 

Figure 7. (a) Valley bottom divided into smaller cultivated plots in the Gasabo district, (b) rice plots in the valley on the
border of Gasabo and Nyarugenge districts.

Nevertheless, it is not merely relief, natural conditions or the needs of inhabitants
that influence crop cultivation in given areas, as the city authorities are also involved.
Fieldwork shows, however, that it is difficult to observe the effects of implementation
of provisions concerning the priority of certain crops included in the Kigali Master Plan
2013. There seems, in practice, to be no difference in what crops are being grown in
the three districts. While Gasabo does indeed have dominant cultivation of maize, the
document refers to (present at 29 sites) manioc also frequently being present (at 20), along
with yams (14), bananas (13) or sweet potatoes (11). In Kicukiro—the area slated for
coffee and fruit production under the Master Plan 2013—it is, again, maize that dominates
(17 sites), as well as manioc (11), bananas (8) and yams (5). A similar situation applies to
the Nyarugenge District. Taking into account the fact that 6 years have passed since the
publication of the 2013 version of the Master Plan to the fieldwork conducted, some effects
of its implementation can already be expected. According to the document, depending
on the district, the species of plants cultivated should be different; in reality, however,
fieldwork attested to them are quite similar.

The role of urban agriculture in Kigali differs greatly from that in Singapore. First
and foremost, as subsistence agriculture predominates within the city limits, it is primarily
aimed at ensuring food security for urban dwellers. Nevertheless, it is worth noting that
in the face of the city’s current development and the improvement of living standards of
its inhabitants, the functions of agriculture are also changing. It is increasingly becoming
an activity that provides additional income to those involved. Farmers sell their crops to
intermediaries or distribute their products themselves at local markets. Moreover, taking
into account the recent initiatives of the Kigali authorities to promote kitchen gardens,
agriculture in the city is also expected to play a role in diversifying the inhabitants’ diet
and popularizing healthy eating.

In Singapore, some farms, in addition to selling food, also provided trips and edu-
cational services, which were an important part of their operation. In Kigali, agriculture
mainly brings other social benefits, such as an improvement in the economic situation of
inhabitants, as well as the inclusion of excluded social groups. However, these benefits are
rather indirect and appear, as it were, alongside the basic function, which is food provision.

4. Discussion

4.1. Future of Urban Agriculture in Singapore

Agriculture in Singapore awaits a series of major changes, not only quantitative, but
also spatial, in connection with the closure and/or relocation of certain farms, as well
as qualitative (leading to a change of production methods). The policy that Singapore’s
authorities pursue as regards the smart city concept is a somewhat selective one. It supports
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actions integrating modern technology, while making it difficult for inhabitants to become
involved in bottom-up initiatives that are less advanced technologically but do strengthen
ties in society and help educate young people of school age, who usually lack contact with
rural areas and do not have much idea of how the food goods that they consume every
day are actually produced. The government of Singapore, in fact, takes a rather restrictive
approach to civic activism, and that does much to limit the development of, say, community
gardens [86]. On the other hand, the building of a contented and healthy community is an
aspect of the smart, resilient and soft city concepts, and one intended to facilitate coping
with the challenges that today’s city poses.

Urban farming in Singapore is, thus, at a turning point, where the technocratic vision
of an autocratic city of the future is beginning to win against grassroots initiatives as well
as tradition, and low-profit forms of agricultural activity are being pushed out of the urban
space. Investments in the latest technology and a drastic policy toward ineffective farms
are the way of the Singapore’s government to reach the goal set in March 2019 of achieving
a 30% level of food self-sufficiency by 2030, known as ‘the 30 by 30 goal’ [87]. It comes,
however, at the price of the seizure and development of the land previously allocated to
traditional agriculture.

4.2. Future of Urban Agriculture in Kigali

Considering the fact that subsistence farming predominates in the capital of Rwanda,
nutritional needs of the inhabitants constitute an important factor influencing its presence
in the urban space. In order to improve the food security of Kigali’s urban dwellers,
who suffered from severe food shortages, agriculture was included in the city’s spatial
policy. Currently, however, its role is changing. First of all, given that the vast majority of
households in Kigali have achieved food security (according to the Ministry of Agriculture
in 2015, only 3% of urban households in Rwanda’s capital were considered food insecure),
agriculture is not so much a basis for livelihood as it is an additional source of income for the
inhabitants, who sell agricultural produce, thereby improving their financial situation [88].
The fact that agriculture is slowly ceasing to be indispensable to secure livelihoods and
provide food for families may work to its disadvantage. Once the food security of the
inhabitants is achieved, local food production will no longer be a strategic activity and will
be pushed out into peri-urban or rural areas, as demonstrated by the Singapore example.
It should be noted, however, that the situation related to food security in the capital of
Rwanda is still unstable, as almost 35% of households within the city are considered
marginally food secure [88]. Urban agriculture, although slowly losing its importance, still
serves as a kind of safety buffer for residents.

The urban tissue of Kigali is currently undergoing dynamic changes, similar to those
that took place in Singapore. They result from the present urban planning policy as well
as from increased foreign investment and hence, the inflow of foreign capital. Due to the
gradual improvement of residents’ economic status, urban farming will most likely become
the first victim of the spatial expansion and in-fill development, the first cases of which are
presented in this paper. Moreover, the government’s policy toward agricultural activity in
Kigali is ambiguous. On the one hand, urban agriculture is to be removed from the valleys
in order to enable the restoration and protection of valuable natural wetlands. On the other
hand, as part of the policy of food security improvement, the authorities allow residents to
use wastelands for short-term cultivation.

As urban agriculture is not a highly profitable activity, and Kigali is one of the fastest
growing cities in Africa, it is very important to ask not whether, but how long agriculture
will be able to remain in the urban space. The Kigali authorities choose similar solutions
regarding urban development to those currently being implemented in Singapore. While
comparing the two documents—the Singapore Master Plan 2019 and Kigali Master Plan
2020—there are many noticeable similarities concerning the policy toward urban agriculture
in both cities. Agricultural areas are to be concentrated mainly on the outskirts of the cities,
and the area that they currently occupy is to be limited in both cases. Thus, will Kigali’s
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urban agriculture, like that in Singapore, be gradually pushed out of the most central
districts of the city, to finally disappear completely from the urban space? The results of
the fieldwork conducted in Kigali lead toward a positive answer to the question posed.

As for the qualitative changes, according to the latest Kigali Master Plan, the priority
action is the modernization and mechanization of urban agriculture as well as increasing
productivity while reducing the use of artificial fertilizers and pesticides. These provisions
regard, primarily, peri-urban areas though, as agriculture is to be removed from inner-parts
of the city. As for the integration of modern cultivation methods, the document merely
mentions rooftop farming. Nevertheless, considering the fact that Kigali, to a certain
degree, follows Singapore’s steps, some changes might be anticipated. The transformations
projected in the Kigali Master Plan seek an optimization of land use that, at the same
time, takes into account the inhabitants’ nutritional needs. The limitation of traditional
agricultural activity within central parts of the city requires innovative solutions that will
sustain the level of food security; therefore, the methods implemented in Singapore, such
as hydroponics, aquaponics and rooftop farming, might prove effective enough to catch
the authorities’ attention.

Table 1 presents a juxtaposition of the research results with regard to 36 farms studied
in Singapore and 98 agricultural areas analyzed in Kigali.

Table 1. Research results for Singapore and Kigali.

Characteristic Attribute Singapore Kigali

institutional and legal
framework of urban

agriculture and policy
towards its development

land ownership and land
use system

90% of land state-owned;
the Singapore Land

Authority—the institution
responsible for land management;

land lease for agriculture—a
maximum of 20 years (extended

from 10 years);
1–3 years lease and short-term

farm license system;
limited possibilities to extend the

lease period due to centralized
decision-making process

private ownership of the land
allowed provided every purchase
is registered in line with the Land
Tenure Regularization; common

practice—the granting of a
temporary right to lease unused
plots of land (both state-owned

and privately owned land) for the
purpose of food production
(industrial scale excluded);

centralized
decision-making process

institutions governing
urban agriculture

Agri-Food & Veterinary Authority
of Singapore (the Singapore Food
Agency; the Animal & Veterinary

Service)

no designated institution

provisions of the planning
documents

Singapore Master Plan 2019:
planned reduction of the

agricultural area; supported
forms of agricultural activity:

agrotechnology park, aquaculture
farm, plant nursery, hydroponics

farm or agricultural
research/experimental station

Kigali Master Plan 2020 (and
previous versions from 2009 and
2013): planned reduction of the

agricultural land, preservation of
agricultural land in the peri-urban
area; support of kitchen gardens;

planned development of the
Urban Agriculture Development

Plan, the Urban Agriculture
Extension Manual and the

Integrated Urban Agriculture
Management Plan
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Table 1. Cont.

Characteristic Attribute Singapore Kigali

spatial features

distribution and location

main area of concentration of
urban agriculture—the Kranji

Countryside in the periphery of
the city, where 28 out of 36 (77.8%)
analyzed urban farms are located,
the remaining 8 out of 36 (22.2%)

farms scattered across the
inner-city

concentration in vast valley
bottoms—35 out of 98 (35.7%)

agricultural sites analyzed;
concentration on hill slopes 63 out

of 98 (64.3%) agricultural sites
analyzed; agriculture present in

all districts: Gasabo (48 sites),
Kicukiro (23), Nyarugenge (17),

Nyarugenge/Gasabo (5),
Nyarugenge/Kicukiro (2),

Gasabo/Kicukiro (3)

total area
188.82 ha (the Kranji

Countryside—178.76 ha; other
districts—10 ha)

1170.4 ha (valley
bottoms—1011.49 ha; hill

slopes—158.89 ha)

mean area
5.24 ha (the Kranji

Countryside—6.39 ha; other
districts—1.25 ha)

11.9 ha (valley bottoms—28.9 ha;
hill slopes—2.52 ha)

minimum area 0.28 ha 0.009 ha

maximum area 21 ha 284.59 ha

inherent features

systems of production

28 farms (77.8%)—plant
production; 6 farms

(16.7%)—animal production; 2
farms (5.5%)—plant and animal

production (aquaculture
included)

96 urban agriculture sites
(98%)—plant production; 2 sites

(2%)—plant and animal
production

main crops

Asian leafy vegetables—21 farms
(58.3% of all farms analyzed and
70% of farms specialized in plant

production)

maize (68% of sites analyzed),
bananas (48%), manioc (39%),

yams (37%) and sweet potatoes
(24%), other crops: cabbage,

lettuce, tomatoes, rice

main production methods

14 farms (38.9%)—soil-based
cultivation; 7 farms

(19.4%)—hydroponics; other
methods—organoponics,

grow-bags

soil-based cultivation, only
traditional production methods

functions primary: commercial; secondary:
recreational, educational

primary: subsistence, secondary:
commercial (sale of surpluses)

The two cities studied provide two distinct examples of how urban agriculture can
develop and what forms it can take under different socio-economic, political and cultural
conditions. The attributes of urban agriculture in both cases differ in terms of spatial and
inherent features, as well as the scope of grassroots initiatives and inhabitants’ agency in
shaping urban space. Nevertheless, the analysis of the institutional and legal framework of
urban agriculture and the policy toward its development proved that certain similar pat-
terns may be observed. This mainly includes the planned reduction of farmland contained
in the analyzed planning documents, as well as the process of large-scale urban agriculture
being pushed out into the periphery of both cities. It should be noted, however, that in the
case of Singapore, the alternative to limiting agricultural areas proposed by the authorities
is the implementation of innovative production methods based on high technologies, while
in Kigali such solutions have not been promoted so far, although they could prove to be an
effective and sustainable solution to the problems with food security of the inhabitants.
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5. Conclusions

The above case studies involving Singapore and Kigali offer two examples of cities in
which urban agriculture differs markedly from the point of view of methods of production
used and the role played in the spatial and functional structure. This reflects both the
natural, socioeconomic and political context and the institutional and legal structures that
are in place. A matter of significance for the latter is the scale of the presence of agriculture
in the cities selected on which the nature of management is dependent. In the case of
Singapore, this is currently, in fact, a marginal activity that does not represent a policy
priority for the authorities, even in the context of the inhabitants’ almost total dependence
on imports for their food security. In turn, in Kigali, agriculture is an integral element of
the city ecosystem, and one whose presence and role is sufficient to ensure consideration
being given to it as the development policy in the Rwandan capital is pursued.

For many decades, urban agriculture was regarded by planners and government
representatives in many countries as a form of resistance to urban development priorities
and was, therefore, prohibited from the urban space [31]. Despite its role in poverty
alleviation and food security improvement, there appeared to be little political will to
support urban agriculture [89]. Nevertheless, progress is being made, and the attitude
toward the activity is gradually changing. In many cities of the world, the legislative
restrictions on urban agriculture have been removed and systems designed to support
urban agriculture are even put in place [31]. In the case of the two cities analyzed in this
paper, urban agriculture is indeed included in the land-use policy. Thus, while it takes into
account the planning documents of both Singapore and Kigali (i.e., the Master Plan 2019 in
the case of Singapore and the Kigali Master Plan 2013), the vision for the future situation
looks quite dissimilar in the two metropolises. Moreover, in the two cases presented, the
approaches toward urban agriculture to a different extent comply with the principles of
smart, resilient and soft urban development. Certain solutions promoted by the cities’
decisionmakers might be considered as being in line with the concepts, while others are
quite the opposite. In the case of Singapore, the emphasis is on modern agriculture based
around high-technology and not occupying the valuable and limited resource that space
represents for the city. Its place, therefore, falls within a technocratic vision of the smart city,
with inhabitants being encouraged to use modern technology in urban agriculture, while
support is not forthcoming for initiatives based around the ‘more conventional’ community
gardens or farms in general cultivating land in a traditional way. Bottom-up initiatives
and participation of residents are limited, which is inconsistent with the assumptions of at
least two pillars of the smart city concept, which are smart people and smart governance.
Neglecting the grassroots and community activities of inhabitants as well as the social
function of urban gardens is also inconsistent with the assumptions of the soft city, which
is based on simple solutions developed by the citizens themselves. Innovative methods of
agricultural production such as hydroponic modules often placed on rooftops or indoors,
have several socio-economic benefits, as their presence increases the multifunctionality of
the urban space and provides for the shortening of value chains, which falls within the
smart, resilient and soft city concepts. At the same time, however, such high-technology
production systems have fewer benefits in environmental and ecological terms, as they
do not help preserve natural resources or increase the share of green areas. Moreover, the
reduction in the agricultural land outlined in the current Singapore Master Plan will lead
to a further decrease in the share of green areas within the city limits.

In Kigali, the authorities seek optimal means of using land whose geophysical features
preclude it from being built on, yet urban agriculture is to be preserved almost exclusively
in peri-urban areas. At the same time, authorities offer inhabitants a certain freedom to
make use of unused land in cultivation, in line with their needs. This conferment of a right
of initiative among citizens is in line with the smart city concept and its smart governance
aspect, as well as the soft city concept, as it gives the inhabitants the possibility to create
and shape their own urban space, according to their needs. Moreover, the creation of
kitchen gardens and the transformation of small-scale wastelands into cultivated plots
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leads to the improvement of the residents’ food security and enhances their ability to cope
with stresses, such as a drastic increase in food prices, which is in line with the urban
resilience concept. In Singapore, the authorities are more restrictive in these matters, with
a large proportion of the farms studied, especially those performing social or community
functions, not having their land leases prolonged.

While the two cities do clearly differ significantly where urban agriculture is con-
cerned, it is possible to note certain similarities as well. In the first place, it is worth recalling
the system of land ownership, wherein the authorities in both states are the main decision-
makers when it comes to land management. While in Rwanda (unlike Singapore), they are
not actually the main owners, Article 13 of the Organic Law confers very broad powers
with regard to control over economic activity in general within the city. In neither case
is it possible to regard urban agriculture as a priority activity. Though the issue appears
in planning documents, with reference made to the significance from the point of view
of inhabitants’ food security and wellbeing, the activity is not important enough for the
space of economic significance to be allocated. So, while the scale of urban agriculture
in Kigali is incomparably greater than in Singapore, even here, the activity only takes
in those areas incapable of being used in construction. Singapore simply has a smaller
share of this kind of area unsuited to being built up. Furthermore, the fact that Rwanda
is developing dynamically at present suggests that upcoming decades will see demands
for land resources increase, just as it did in Singapore, which is, after all, a model for the
Rwandan authorities. This should ensure urban agriculture’s expulsion from whichever
areas are capable of supporting more profitable types of economic activity. It remains in
question whether the Kigali’s authorities will further follow Singapore’s footsteps and start
supporting high-tech initiatives, enabling the efficient use of scarce land resources. As
innovative methods of agricultural production are indeed gaining in importance in fast
developing cities of the Global South, they may also prove effective and beneficial in the
capital of Rwanda. Nevertheless, it is important to emphasize that, in contrast to Singapore,
whose experience is quite consolidated, in Kigali, the policy agenda as well as the approach
to managing urban agriculture might still evolve in a different direction. As Kigali’s urban
tissue is currently under dynamic transformation, solutions integrating urban agriculture
into urban space planning can still be introduced. By combining innovative solutions with
the grassroots initiatives of the inhabitants, Kigali could create sustainable urban food
systems, while achieving a high level of urban resilience.
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