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Abstract: The world is urbanizing rapidly, and many urbanized regions deplete and degrade their
environment. The additional polycrisis of climate change, biodiversity loss, epidemics, food insecurity,
and reduced water, air, and soil quality asks for a transformational vision for the design and planning
of these urban regions. Current planning practices are not able to respond to the complexity of the
problems associated with the polycrisis. At the same time, regenerative thinking has not yet been
practical enough to be accepted into spatial planning practices and create regenerative regions that
can respond to the global polycrisis. This mismatch reinforces the status quo of well-thought-through
regenerative frameworks on the one hand and ongoing spatial planning in urban regions on the
other. The aim of this study is to create a regenerative framework for regional planning. A range of
regenerative frameworks have been analyzed and integrated into one ‘framework of frameworks’,
highlighting clusters of attributes describing the ‘what’, “‘when’, lhow’, and ‘who’ of what needs to
happen to create a regenerative world. On the other hand, expert judgement of planning practices in
nine urban regions around the world provided insight about the priorities for regional regenerative
development. This clarified the ‘what” and ‘where’ of different aspects of urban planning in the
region. Bringing the theoretical frameworks and practical understanding of urban planning together,
the regenerative framework for regional planning provides a practical approach for navigating the
complexities of creating a regenerative region. It starts by backtracking to the 1st generation city (of
first settlements and indigenous understanding of the land). When this equilibrium is found, it is
used to create a vision for the 3rd generation city (in which regenerative potentials are fully used).
The comparison with the 2nd generation city (a current anthropogenic industrial city) clarifies what
must change, how this change can be achieved, and who the agents of change are to make it happen.

Keywords: regenerative region; framework; regional design; regeneration; urban landscape;
human-nature relationship; nature-driven urbanism

1. Introduction

At a global level, an increasing number of scholars embrace the idea that a
polycrisis [1-3] is emerging. This gives reason to fundamentally transform the approaches
we use to shape our environment and societies. Anthropogenic [4,5] practices, which are
mainly driven by human-centered thinking and economic exploitation, have led to ecologi-
cal degradation [6,7], climate change [8], exhausted soil systems [9,10], interrupted water
systems [11,12], overexploitation of natural resources [13,14], and social inequalities [15-17].

Generally, current spatial planning practices are not very well equipped to accom-
modate solutions for these increasing problems. Some say that the discrepancy between
urban changes on the long term and planning for the short term prevents the realization
of urban resilience [18]. The domination of short urban cycles makes long-term planning
futile; disasters are not used to inform urban transformation and rigid planning systems
restrict temporal flexibility in planning. Because spatial planning regulates the use of
land and hence the scarce resources on the planet, it plays a central role in whether the
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polycrisis can be countered or will deepen. Therefore, spatial planning needs to be re-
founded in ecological rationality [19]. Despite increasing attention on the relationship
between human well-being and nature, this has not translated into growing attention on
planning practices [20].

Scholars have developed several alternative concepts to redefine the relationship
between human beings and nature [21]. These alternative concepts are based on the under-
standing that humans are a part of the natural systems around them [22,23] and we must
live in symbiosis with it [24]. Moreover, all living beings have intrinsic value [25,26], and
humanity should stop seeing nature as a resource but as something that must be protected
regardless of its economic value to humans [27]. Nature is not simply another thing to be
managed by people. Instead, we must ask the question, with whom (e.g., all organisms)
do we as people interact and for whom (again, all organisms) are we as people responsi-
ble [28]. Nature also has (legal) rights [29] and plays an important role in regenerating both
natural and social systems [30]. Nature operates as an interconnected myriad of human
and non-human individuals and social-ecological systems [31].

We start the article with an exploration of the basic understanding of the different
viewpoints regarding regenerative thinking (Section 2). After the methodological Section 3,
we present the ‘framework of regenerative frameworks’ (Section 4.1), the outcomes of the
comparative analysis of planning practices in nine urban regions (Section 4.2), and the final
framework (Section 4.3). In Section 5, the results are discussed and conclusions are drawn.

2. Background
2.1. Spatial Planning Discourse

The root cause of the imbalance between the need to become more regenerative
and the apathy of spatial planning to incorporate this in its approach can be found in
spatial planning traditions, as indeed the core element in both positivist and post-positivist
planning schools is the allocation of functions, translating to land use. Positivist approaches,
which look for the ultimate truth, are based in science and top—down methods [32-34]
and therefore require a lot of data [35]. In post-positivist planning schools, which take
a specific perspective as the point of departure of the planning process, the allocation is
driven by stakeholder interests or are market driven [33]. Especially when spatial problems
are complex [36], it leads to simplification [37] in order to maintain existing system balances
and turn them into spatial plans [38]. Therefore, the preferred modus operandi of most of
theoretical and practical spatial planning [39] does not accommodate complexity, adaptivity,
or temporal and spatial flexibility but prefers a specific topic above a holistic planning
approach, focuses on developing an (unchangeable) blueprint plan, prescribes rules and
regulations, and plans for the reiteration of the past. Alternative approaches can only come
into view when western planning mono-rationality, in which planning plays by the rules,
repeats prior experiences, and creates a ‘non-innovative status quo’, is left behind [40] and
is replaced by an ‘unsafe’ planning practice of poly-rationality, where liquid, turbulent,
or even wild boundaries of both planning thought and spatial territory can occur. This
alternative would fit with the current complexity of problems apparent in the polycrisis.

Decisions about the future of (vulnerable) urban regions are, in current spatial plan-
ning processes, still made with a specific interest in mind (such as the ‘market’ or the
stakeholders), rather than the intrinsic values of nature and landscape. In these processes,
one-dimensionality and linearity are dominant factors determining what goes where in
a given area. The choices and decisions are, as mentioned before, often incentivized by
economic value prospects of land development and objectives to increase land value. Urban
regions that encounter uncertainties and are threatened by unprecedented (climate) events
and sudden changes are therefore ill-prepared if the value of land is the only criterium
that matters. This is also the reason why so many cities suffer from disasters. Instead,
spatial planning must gain the ability to instantly change the urban form and be flexible
and adaptive enough to accommodate sudden changes. Such strategic planning is open
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to novel spatial paradigms and changes the way nature is seen (no longer as a resource to
exploit for the benefit of the urban dweller).

To tackle the polycrisis, an approach to spatial planning is required that connects the
long and short term and the large and small scale and has the power to simultaneously
act swiftly. Two main problems stand in the way. The first one is that current spatial
planning is too rigid to respond to and/or plan for the dynamics urban regions have to
deal with. This leads to unnecessarily large impacts and disasters in these areas. Secondly,
most regenerative frameworks are too abstract and lack the tools that can be used in spatial
planning. Therefore, a new holistic framework (which integrates existing regenerative
frameworks) is required that can be used in an adapted and simplified form in urban
regional planning. This is our contribution to a new body of knowledge. To develop it, we
have chosen two points of departure: the theory of regenerative thinking and the practice
of planning in regional urban regions.

2.2. Regenerative Thinking

Regenerative thinking puts nature at the center. This distinguishes regenerative
thinking from resilience and sustainability, as these concepts see the human system as
the point of departure. Regenerative thinking includes complexity, non-linearity, and
adaptation, e.g., ways cities should become less vulnerable to the unprecedented impacts
of the polycrisis. Therefore, “a regenerative city can be the role model for an environmental
and economic future path towards more resilience. This is not a final state in which the
beginning and the end must be clearly defined. In fact, it describes a process of constant
renewal and development” [41].

Many frameworks for regenerative development have been proposed. Although
every framework has its own merit, each one is also created from a specific, sometimes
biased, perspective. Where some lack a clear temporal aspect [42], others focus more on the
processes [43—45], the necessary transitions [31,46], or take a more practical approach [47].
Moreover, many frameworks lack a spatial or design perspective. For widespread use of
regenerative thinking, there are too many frameworks, they are too different, and they focus
too much on process. When this spatial-temporal aspect is included in the framework [48],
it comes at the cost of attention on processes and social aspects. In general, the matter of
spatial scaling is overlooked, and when the focus is on abstract models, there is limited
attention on practical applicability.

Thinking about regeneration is widespread yet diverse. “To regenerate’ means, accord-
ing to the American Heritage Dictionary of the English Language and Merriam Webster
Dictionary, to:

e Give new life or energy; to revitalize; to bring or come into renewed existence; to
impart new and more vigorous life;

e  Form, construct, or create anew, especially in an improved state; to restore to a better,
higher, or more worthy state; refreshed or renewed;

e  Reform spiritually or morally; to improve moral condition; to invest with a new and
higher spiritual nature;

e Improve a place or system, especially by making it more active or successful.

According to the Oxford English Dictionary, the meaning is “changing the system into
something different and better as well as to bringing about a thorough moral change or
improvement.” Hence, this goes beyond reinvigorating or reviving the system or restoring
it to a better state or condition. ‘Regenerate’ emphasizes not only new practices, but a
new way of being [49]. “Regeneration puts life at the center of every action and decision.
It applies to all of creation. Nature and humanity are composed of exquisitely complex
networks of relationships, without which forests, lands, oceans, peoples, countries, and
cultures perish. Vital connections between human beings and nature have been severed.
The earth biological decline is how it adapts to what we are doing. Nature never makes a
mistake. We do.” [50]. Therefore, we need to create the conditions for self-organization by
listening to the stories of the original inhabitants that lived pre-colonization, pre-cultivation.
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2.2.1. Regenerative Design

Regenerative design aims for the supply systems of energy and materials to be con-
tinually self-renewing, or regenerative, in their operation. A regenerative system can
be achieved by reincorporating the basic life-support services of nature, such as energy
conversion, water treatment, cycling nutrients, and waste assimilation, into the design of
landscapes. The landscape is a medium for regulating flows and recycling resources [51].
Regenerative design applies technologies and strategies based on an understanding of
the inner workings of ecosystems that regenerate socio-ecological wholes (i.e., generate
anew their inherent capacity for vitality, viability, and evolution) rather than deplete their
underlying life support systems and resources [42].

2.2.2. Urban Regeneration

Urban regeneration is often seen as the revitalization of an urban precinct, as it “seeks
to bring about lasting improvements in the condition of an area that has been subject to
change” [52], not necessarily the regeneration of resource flows or the societal system.
Many urban regeneration initiatives aim at restoring the urban fabric in the intra- and peri-
urban environment, turning run down industrialized areas into improved urban precincts.
However, regenerative cities should go beyond this, “linking comprehensive measures
for improving the conditions of city-life with measures for creating an environmentally
enhancing, restorative relationship between humanity and the natural world” [53].

2.2.3. Regenerative Development

Regenerative development [42] is defined as a system of developmental technologies
and strategies that works to enhance the ability of living beings to co-evolve, so that the
planet continues to express its potential for diversity, complexity, and creativity [46] through
harmonizing human activities with the continuing evolution of life on our planet, even as
we continue to develop our potential as humans. Regenerative development provides the
framework and builds the local capability required to ensure regenerative design processes
can achieve maximum systemic leverage and support through time. It blends modern and
ancient technologies to accomplish positive ecological and social results that include [54]:

e Improving the health and vitality of human and natural communities—physical,
psychological, economic, and ecological;

e  Producing and reinvesting surplus resources and energy to build the capacity of the
underlying relationships and support systems of a place needed for the resilience and
continuing evolution of those communities;

e Creating a field of caring for, commitment, and deep connection to places that en-
ables the changes required for the above to take place and to endure and evolve
through time [55].

“Development is the use of resources to improve the wellbeing of a society. What is
called sustainable development is the use of resources to improve society’s wellbeing in a
way that does not destroy or undermine the support systems needed for future growth.
Regenerative development is the use of resources to improve society’s wellbeing in a way
that builds the capacity of the support systems needed for future growth. What sustainable
development is to traditional economic development, regenerative development is to
sustainable development” [56].

2.2.4. Regenerative Culture

A regenerative culture is a culture that is consciously building the capacity of every-
body in a particular place to respond to change and accepts transformation as something
that life just “does” [57]. It facilitates the healthy personal development of a human being
and the evolution of consciousness to (eventually) a cosmos-centric perspective of the
self. It unfolds the potential for a compassionate, empathic, and collaborative culture of
creativity and shared abundance, driven by biophilia [32] (p. 35).
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In summary, the different definitions of regeneration overlap (Figure 1). Regenerative
culture aims to embrace both regenerative design and development, and it includes parts of
the urban regeneration principles, as these are not always entirely focused on the regenera-
tion of environmental resources [52]. The overlap between regenerative development and
design is also partial because development includes a broader spectrum than that served
by the (spatial) design disciplines (such as psychology or the deep connection to place) [55].
Urban regeneration overlaps with all three other forms of regeneration but can also have
adverse effects in the form of using more resources than can be regenerated, and therefore,
it is partly placed outside the ‘to regenerate’ box. This article focuses on creating a regional
regenerative framework and starts from the spatial perspective (design) to subsequently
embrace regenerative development and culture from there.

To regenerate

Regenerative culture

Regenerative dé:velopment

Urban regeneration

Figure 1. Interconnectedness of regenerative concepts (by the author).

3. Methodology

The goal is to reconcile the mismatch between a failing spatial planning system and
the impotency of regenerative frameworks, transforming spatial planning into a system
that could create regenerative regions. The main research question is how to create a
regenerative framework for regional planning. To tackle this question, a mix of methods was
used (Figure 2). Two pathways of investigation were distinguished: a theoretical pathway,
investigating existing regenerative frameworks, and a practical pathway, exploring existing
urban regions.
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Figure 2. Methodology.

3.1. Investigation of Regenerative Frameworks

This investigation consisted of several steps.

The first stage was to undertake a literature and Google search for existing frameworks
(using the terms regenerative, regeneration, and framework).
A selection of the found frameworks was made based on the following criteria:

- What are the dimensions used in the framework: does it include spatial or time
dimensions, does it relate to cultural, physical, or social dimensions, is it nature
driven or human centric?

- What are the main fields of attention: is it focused on socio-psychological or
transformational processes, which content is part of it, do spaces, places, and
areas play a role?

- What are the key characteristics of the framework: which principles for regenera-
tion are distinguished?

- What keywords represent these characteristics?

The following frameworks were selected: the civic transformation framework [31],
the four returns framework [48], the regenesis framework [42], five key principles
for regeneration [43], biomimicry design lenses [45], worldview shift and transformed
relationships [58], eight principles for a regenerative future [48], and regenerative de-
sign [47]. This selection includes traditional, well-established frameworks, such as the
regenesis framework [42], which are combined with frameworks in the field of civic
transformation [31], landscape [48], or biomimicry [45]. This selection also implies that
not all frameworks could be included, such as the LENSES framework [59,60], certifi-
cation programs [61] such as LEED, Greenstar, and BREEAM [62,63], or the living
building challenge [64].
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The key concepts were identified. Every framework has specific characteristics and
focus. In abstraction, their main vocabulary is often represented in a diagram that
shows the interrelations and coherence between all the parts. These terms were
identified and selected to be included in the integration framework.

Integration of concepts. The compilation of frameworks was undertaken by under-
standing the abstraction level of each of the frameworks. Some are generic while
others are more specific. The sequence for creating the integration started with the
generic and included the specific ones after.

Simplification of the framework was needed because of the large number of key
concepts. The method in this last step was to cluster the key concepts into a couple
of coherent groups, which were predefined (what, who, when and how). Each key
concept was linked to one of these clusters.

3.2. Investigation of Urban Regions

The investigation of urban regions also consisted of several similar steps.

The search for urban regions was carried out by searching the network, both online
and through the academic networks of the authors.

The selection of urban regions was based on several criteria: geographical spread
over continents, climatic and landscape variety, different cultural backgrounds, a
range of socio-economical stages of development, different political systems, and size
of the population. Willingness to participate in this investigation and availability to
provide the geographical data and participation in the workshop were also important.
In total, nine regions were selected: Monterrey (MEX), London (UK), Kharkiv (UKR),
Pretoria (SA), Guadalajara (MEX), Port Moresby (PNG), Randstad (NL), Medellin
(COL), and Queretaro (MEX).

For each city, the key planning drivers were mapped. Each urban region was mapped
at the same scale and the same size of 80 x 80 km. Although this size might appear
arbitrary, it was chosen because all regions with their urban cores and urban-rural
fringes fit in this square. Moreover, the relationship between urban settlements
and the surrounding landscape could be included within this area. In every urban
region, local experts were asked to deliver basic information about their region. The
following layers were collected and used to integrate into one map per region:

- Elevation contours illustrating the steepness of slopes connecting these with the
main green and natural spaces and the existing urban area;

- The space for the existing water system, including the main waterways (rivers
and creeks), and the boundaries of (sub)watersheds;

- Current biodiversity, existing ecosystems, and forests;

- Possible areas for the development of new forests;

- Existing urban agriculture practices in the urban, peri-urban, and urban regions;

- Historic urban growth or decline in development stages of roughly 10-20 years,
if possible, including the expected urban development;

- Main infrastructure, such as public transport and the main road system.

Every map had the same legend/key, which was necessary to make all regions
comparable. The maps were finalized centrally to make sure the maps were similar.
Each region was different but showed the same aspects on the maps. In this step, the
findings of every region were integrated. For this integration, representatives came
together for an intensive workshop of six hours during the International Symposium
of Regenerative Regions, held in Monterrey in March 2024. During this symposium,
the regional maps were presented, and the planning drivers of each region were
discussed and ranked by the experts. The higher the rank, the more significance
for creating a regenerative region. Moreover, in a separate discussion, other major
driving forces were identified that shape an urban region.
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e. After creation of the maps and the ranking of regenerative planning drivers, the
findings were linked to the SDGs, based on the order of objectives as proposed in the
so-called ‘wedding cake’ [65,66].

The methodology for integrating the theoretical regenerative framework and the
urban regions findings was based on the relationship between process and design. The
underlying assumptions were that humans are seen as part of nature, an open mind is
deployed so the world can be seen in new ways, the designer is given a new role in which
eco-socio-cultural and psychological literacy plays a major role, and in the process, the goal
is to improve the value of the whole system by working developmentally [67]. The new
regenerative framework for regional planning deployed these values by simultaneously
creating the environment (the design) in which people and living systems can then create
their new potential (the process). Or in reverse order: to identify the process of creating
new potentials by crafting a design that enhances this. The genius loci, or the specific place,
was placed central to create a local narrative by understanding the complex, adaptive, and
dynamic patterns as parts of a bigger picture [49]. In this way, it bridged the biophysical
and social-ecological systems [68].

The integrated framework started with the design proposition (the ‘what’, ‘when’,
and ‘where’), which shaped the conditions and spaces for natural and human systems
to fill (or deploy) their potential (the ‘who” and ‘how’) in this spatial condition. Besides
this, a proposal for navigating the new framework was developed by organizing the
progressive steps and feedback that can be used during the planning process for creating
regenerative regions.

4. Results
4.1. Regenerative Frameworks

The nine frameworks and approaches to regenerative thinking were analyzed and
subsequently used to build up a narrative for an integrated regenerative framework. The
sequence of the story used the generic frameworks first, before detailing the integrated
framework with specific elements of the other frameworks and approaches.

The civic transformation framework [31] was used as the basis. The reason for this is
that this framework describes meta-transformations that are happening or are needed in
civic society. Three transformations are at the core of this framework:

1. The transition from objects to agents. Everything, human beings and non-human
organisms, has agency in reimagining the relationships with the land, built on care,
mutuality, and reciprocity.

2. From externalities to entanglements. Because everything is connected to every-
thing [69], the current economic definition of value denies the complex system of
relationships. The complex entanglement of relationships between agents determines
the value of all individual species, geographies, and the biodiversity of ecosystems.

3. From the private—public dichotomy to commoning. Global challenges such as pan-
demics, climate change, or growing inequality transcend our constructs of boundaries,
departments, and disciplines and cannot be solved by the government or the private
sector. Therefore, decision making over shared resources should be reconsidered.
Commoning (or becoming in common [70]), could guide planetary collaboration, the
way resources, materials, and spaces are used, and how shared risks could be solved.

Commoning, entanglements, and agents formed the three cornerstones of the frame-
work. Because civic transformations have determined the way of living together for a
long time, and will do so in the far future, the depth of the model showed the connection
to country as embraced in nearly all traditional and indigenous cultures [71,72], up to
40,000 years back. This was the reason for integrating the timeline in the framework, so
that an ongoing civic transformation could emerge from the past to the design for seven
future generations [73,74], for more than 175 years (Figure 3).
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Agents

Indigenous understanding
of first settlement

Backtracking

Commoning Entanglements

Figure 3. Integrating regenerative frameworks: step 1 | new agents | based on [31].

The three key dimensions of the regenesis framework [42] were subsequently con-
nected to this model (Figure 4). The systems of place (ecologically, social and culturally)
were linked to commoning, where resources, responsibility, materials, and places are shared.
The value adding processes, such as providing food and shelter, transacting and adorning,
and recreating and communing, fit with the entanglements. Finally, the development of the
right mind (function, being, will) focused on the agents in a process of growing awareness,
consciousness, and conviction.

The four returns framework [42] was the third addition. It involves the shared un-
derstanding and establishment of a landscape partnership, developing a landscape plan,
implementation, and monitoring. These aspects were located in the framework close to the
agents, entanglements, or commoning (Figure 5). Moreover, the type of return (inspiration,
social, natural, or financial) was similarly placed in the framework. As layers beneath the
civic framework, the zones of intensity were integrated: the lowest intensity in the biggest
natural zone, the intermediate intensity in the combined zone, and the largest intensity
(and smallest size) in the economic zone. Finally, this framework was aligned strongly with
the long timelines of the relationship to country by defining landscape returns to periods
of at least 20 years.

Figure 6 shows the integration of the key concepts of five separate frameworks. We
have included this in one figure because each concept is located in the model shaped by the
civic transformation, the regenesis, and the four returns frameworks, but the visual itself
does not change.
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Agents

Developing t[e right mind

Indigenous understanding
of first settlement

Backtracking

Commoning Entanglements

Figure 4. Integrating regenerative frameworks: step 2 | adding the regenesis framework | based on [48].

Agents

Developing the right mind

Landscape partnershlp

Socialreturn -

Shared understanding Indigenous understanding

of first settlement

Backtracking

Effective implementation
Landscape plan Resourceful monitoring and learning

Integrated development and growth

Entanglements

Commoning Wt = ,v
% — Return of inspiration
®

Natural return
Natural zone

Combined zone
Economic zone
Financial return

Figure 5. Integrating regenerative frameworks: step 3 | adding the four returns framework (new
concepts in red) | based on [48].
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Agents

Agency
Internal regeneration
Reflexivity

R Group of the interested
Landscape partnership

Social return ..
Shared understanding_

Shared future (metaphor) Indigenous understanding

of first settlement

Backward mapping
Backtracking

Effective implementation
Resourceful monitoring and learning

Story of place
Landscape plan
City region socio-ecological system
World as living ecology
Underlying worldview and metaphors

Diversity= A

Integrated development and growth

Locally attuned
Commoning!
Integration and wholeness

Life-friendly chemistry \/
Natural return .
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Entanglements
Return of inspiration
Enabling emergence
Adapt, evolve

Mutuality and reciproci
N Ay 4 proctty

\ y Co-evolution
_/ ‘:Complexity, non-linearity

Deconstruction

Figure 6. Integrating regenerative frameworks: step 4 | adding new worldviews [58], regenerative
futures [44], biomimicry [45], and regenerative principles [43] (new concepts in red).

The ‘five key principles for regeneration’ [43] added aspects from an ecological world-
view: reflexivity, mutualism, agency, and diversity. ‘Biomimicry design lenses’ [45] added
adaptation, being locally attuned and responsive, integration of development with growth,
being resourceful with materials and energy, applying life-friendly chemistry, and evolving
to survive. The ‘shift in worldview’ [58] introduced living systems, a world as a living
ecology, integration and wholeness, complexity and non-linearity, enabling and emergence,
local responses, and mutuality and reciprocity, while ‘new relationships” emphasized reci-
procity through embedding projects in a network of many agents in the city, the regional
community, and the ecological system. Finally, the ‘regenerative futures framework” added
eight principles [44]: the story of place, the underlying worldview and its metaphors, goals
and success measures, a shared image of the desired future, deconstruction, backward
mapping, co-evolution of human and natural systems, and the cultivation of internal
self-regeneration. All key concepts are represented in Table 1.

Table 1. Overview of regenerative frameworks and approaches, their key concepts and belonging.

Framework Key Concept Brief Description Cluster
From private/public to commoning: resource and space use depicted
Commoning by planetary collaboration and unbounded fluidity requiring new WHAT
collective intelligence and social and civic capital.
Civic Trans- From externalities to entanglements: value comes from relationships
formation Entanglements between agents as an emergent property of a complex system
Framework of relationships.
From objects to agents: reimagine ties with the land and the Earth as
Agents part of a network of relationships built on care, mutuality, WHO
and reciprocity.
Backtracking Traveling back in time to a moment of natural sustainable equilibrium =~ WHEN
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Table 1. Cont.
Framework Key Concept Brief Description Cluster
Systems of place Ecological, social, cultural. WHAT
R .
cgenesis Value adding processes Food and shelter, transact and adorn, recreate and commune. HOW
Framework
Developing the right mind Functioning, being, willing. WHO
Landscape plan Design and build a landscape plan. WHAT
Natural zone Regenerating an e§olog.1ca1 f.oupdatlon by restoring and protecting WHAT
biodiversity within natural ecosystems.
Combined zone Comblmng'food, fiber, and biodiversity 'through regenerative WHAT
agriculture, agroforestry, and soil restoration.
Fconomic zone Delivering S}lstalnable economic productivity that creates Yalue, WHAT
concentrating on urban areas, infrastructure, and processing.
Natural return Restoring the health, resilience, and prosperity of landscapes. WHAT
Four Returns Financial return Realizing long-term, sustainable, and local income. WHAT
Framework - . - - .
Social return Creating jobs, businesses, networks, and social prosperity. WHO
Return of inspiration Opening people’s eyes to the possibility of a better future. HOW
Shared understanding Reaching a shared understanding for the future. WHO
Landscape partnership Establishing partnership with the landscape. WHO
Respurceful . Development of resourceful monitoring and learning. HOW
monitoring/learning
Effective implementation Ensuring effective implementation. HOW
Long term perspective Landscape restoration over more than one generation. WHEN
Ecological worldview People deeply embody an uI}derstand.mg that they are part of the web WHAT
of life and existence.
Continued evaluation of values and assumptions, experimentation,
Reflexivity learning and adaptation, collaborative exploration of desired futures, WHO
Five and mindfulness of all regenerative qualities.
Reg.ene.ratlve Preponderance of positive relations overall in the system and a high
Principles Mutualism proportion of interactions amongst people and between people HOW
and nature.
Agency People and nature have freedom and resources to act regeneratively. WHO
Diversity High variety of system components: blOleQI:Slty, .agroblodlversrcy, WHAT
cultural diversity, biocultural diversity.
Adapt to Embody resilience, incorporate diversity, and integrity
. . HOW
changing conditions through self-renewal.
Locally attuned Feedback loops, cyclic processes, cooperative relationships, readily
. . ) WHAT
and responsive available materials and energy.
Biomimicry Integx;fhﬁziiﬁment Self-organize, bottom-up, modular and nested components. HOW
design lenses Resourceful use of materials Fit form to function, recycle, low energy processes, HOW
and energy multi-functional design.
Life-friendly chemistry Elegant processes, small §ubset of elements, chemistry in and with WHAT
water, break down into benign and useful components.
Evolve to survive Reshulffle information, integrate the unexpected, replicate strategies HOW

that work.
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Table 1. Cont.
Framework Key Concept Brief Description Cluster
World as living ecology From world as a machine to living ecology. WHAT
Integration and wholeness From segregation and fragmentation to integration and wholeness. WHAT
Complex, non-linear From a world that is simple and ‘hnear to one that is complex HOW
e and non-linear.
Shift in
worldview Enabling emergence From command, contro'l,' and prediction to creation of enabling HOW
conditions and emergence.
Locality From generic solutions to local responses. HOW
Mutuality and reciprocity From self-interest and transaction to mutuality and reciprocity. HOW
. Clty-reglon as From an isolated project to a holistic view on the city-region. WHAT
Shift in socio-ecological system
relationships i i i
p Group of interested From a trapsactlonal project toward' a project as a Process for an WHO
integrated core group of interested parties.
Story of place Story that considers nested human. and natur.al syster.ns, incorporating | yyer o
a layered understanding of reality and time.
Underlying worldviews Examining systems, worldviews, and myth/metaphors that support WHAT
and metaphors the story of place.
Goals and success measures Collaborative development of goals and success measures. WHAT
RegFenteratlve Shared future metaphor Create a shared image of a community’s desired future. WHO
uture
Framework Deconstruction Deconstruct the future image to address assumptions former futures. HOW
. A dynamic, responsive, and evolving map based in the past, showing
Backward mapping the desired future and embedded in the community’s systems. WHEN
Co-evolution Co-evolution of human and natural systems. HOW
Internal regeneration Continuous cultivation of internal self-regeneration. WHO
Harvest what the Harvest what the land provides, replacing monocultures or WHAT
Regenerative land provides non-native species.
Design Co-existence Humans as one of the species that co-exist in one ecosystem. HOW
Framework : : :
Regenerative spaces Restoration of spaces as closely as possible to their natural state, WHAT

putting the natural world at the center of design.

The integrated framework of regenerative frameworks and approaches was finalized
by adding key elements of the ‘regenerative design principles’ [47]. A key concept in this
framework was the suggestion to follow the river, as an underlying current, connecting
and flowing through the framework. This must be seen as a metaphor for life. It always
continues, flows, and creates shapes in the landscape. It is also the source of life, as it brings
water to the land for fertilizing the soil and growing food. It is the ultimate connection
between human and natural systems, as it gives people the resources to live and also as
an ecologically enriching natural system itself. Metaphorically, it may lead us through
different places, times, and stages of development, connecting the different aspects of
regeneration. Furthermore, it shows us the reason for mutual coexistence of human and
non-human organisms in ecosystems, it creates regenerated spaces as closely as possible to
their natural state, and it allows for productive landscapes so we can harvest what the land
can provide (Figure 7).

The key concepts were allocated according to their intrinsic role in the process of
regeneration (see Table 1 and Figure 8). Some of the concepts discuss the understanding
of time and the past (WHEN), others focus explicitly on the content (WHAT), the way to
achieve regeneration (HOW), or the responsible people, institutions, or groups (WHO).
Now that the characteristics were placed in the framework, the coherence became clear.
Central in this was the symbol of the river, which could be followed to establish the most
regenerative outcomes for the region. If we follow the river, the long history of the place
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is connected with a future vision of the long-term landscape plan, which is driven by
reciprocity and mutuality and sees the world as a living system. In this shared future of
commoning, the city and region form one socio-ecological system, where regenerative,
life-friendly places provide the return of inspiration. Co-evolution and emergence are
key processes to provide continuous adaptation to change. A shared understanding and
relationship to the land guides local responses and harvesting what the land provides.

Agents

Agency
Internal regeneration
Reflexivity
Group of the interested

LandscapepannsrshipE
Social return -

Shared understanding Yy 4 \ nderstandin,;
Shared future (metaphor) > . st settlement .

Developing the right mind

< B 5 ckward mapping

/ y Backtracking
#1000,
/ . <00 /
Harvest what land provides L ~
Story of place _ .‘\7\ \
Landscape plan '
City region socio-ecological system

|
World as living ecology \ Effective implementation
\
\

Underlying worldview and metaphors g / _ ing and
Diversity < (WE / Integrated development and growth
Locally attuned S y = Local responses
Commoning e ’ \ 2 Entanglements
Integration and wholeness 2 \/ 2 X Return of inspiration
Life-friendly chemistry A § AEdr;apl:?:goel‘r:;ergence
Natural return \gee ey & Fy — Mutuality and reciprocity
Sl < © N - Co-evolution
Regeno S e | Y 7 Coexistence

Complexity, non-linearity
econstruction

Economic zone Qg 2 -D
Financialreturn
Goals and success measures

Figure 7. Integrating regenerative frameworks: step 5 | adding regenerative design principles, new
concepts in red | based on [47].
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]

Resourceful monitoring and learnin

Integrated development and growth
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Life-friendly chemistry
Natural retum\
Natéiral.zone.
Regengfative spaces
Combinedizone

Economic zon\e\
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//Co-cvolution
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Complexity, non-linearity
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Figure 8. Key concepts clustered according their role in the regeneration process.
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4.2. Regenerative Regions

The nine regions were mapped in a comparable way, see the Monterrey version here
as an example (Figure 9). The maps showed the differences between regions and also
the dominance of some aspects over others, such as density/compactness, the landscape
qualities, the role of water, green and natural areas, etc.

Figure 9. The map of the Monterrey metropolitan region, one of the nine analyzed regions (credit:
Rodrigo Junco).

The question of what the main spatial aspects are for creating a regenerative region
was qualitatively assessed by local experts of these regions. In total, the experts identified
13 aspects that play or could play important roles in developing the regenerative potentials
of urban regions. The relative importance of each aspect was estimated by expert judgement
(Table 2). When the rankings of each aspect were combined, the most relevant regenerative
aspects emerged: (1) landscape; (2) land; (3) politics; (4) elevation; (5) water; (6) food;
(7) ecology; (8) infrastructure; (9) culture; (10) housing; (11) safety; (12) relationship to
country; and (13) industry.

The order of concepts could be questioned because of the number of regions involved
and the qualitative assessment method; however, it gives the first insight into what experts
generally think the main aspects in a regional planning framework should be. When
we assessed the top five aspects in every region and correlated these to the SDGs, the
dominant group of aspects belonged to the biosphere base of the SDG wedding cake [75,76],
with a second large group connected to the social layer and, except for land ownership,
an even smaller portion connected to the economic and political layer (Figure 10). This
reconfirmed the order of aspects as proposed by Folke and colleagues [75] and Rockstrom
and Sukhdev [76].
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Table 2. Overview of urban regions, their characteristics, and relative importance of key aspects.

Region Short Description Nature Social Economic Other/Politics
Elevation (1) Food (3) . fC or;gesilon/( 4) Politics (7)
A spread-out city with a large mnirastructure
Guadalajara  natural landscape around it. A busy Landscape (2) Culture (6) Land (9) Safety (8)
(MX) city with much congestion, suffering Relation to )
from violent uprisings Ecology (5) country (10) Industries (11)
Water (13) Housing (12)
Landscape (2) Culture (4) Land (3) Politics (1)
A city with green spaces integrated  water (8) Housing (5) Industries (7) Safety (13)
Kharkiv in the urban environments, and ) ¢
(UKR) many satellite towns around it. Ecology (10) Food (6) Infrastructure (9)
Under influence of violence and war. . Relation to
Elevation (11)
country (12)
High density with integrated parks  Landscape (1) Culture (4) Land (2) Safety (3)
and green spaces and a large river
crossing the urban landscape. Water (5) Housing (8) Infrastructure (7) Politics (6)
London Congestion and one of the first
(UK) metro systems serving the urban Elevation (11) Food (9) Industries (9)
region. Satellite towns spread )
around it in the middle of the Ecology (10) Relation to
London green belt. country (13)
Highly com}?act city in the middle Elevation (1) Relation to Land (3) Politics (4)
of mountain ranges. Formerly country (6)
. suffering from violence, Landscape (2) Culture (8) Infrastructure (11) Safety (10)
Medellin transformed into a balanced city.
(COL) The urban landscape is crossed by a Water (5) Food (9) Industries (13)
main river, which is fed from the )
many side valleys. Ecology (7) Housing (12)
A spread-out city confined by Elevation (1) Culture (9) Industries (4) Politics (6)
mountain ranges at all sides. Landscape (2)  Housing (10) Infrastructure (5) Safety (8)
Monterrey Suffering from drought, heat, and
(MX) low amounts of green spaces in the Water (3) Food (11) Land (7)
city. Formerly suffering from Ecol 12 Relation to
violence, now safe and balanced. cology (12) country (13)
Relatively small city with a huge Elevation (4) Food (3) Land (1) Politics (2)
natural hinterland. Developments Relation to
Port are driven by the tribal governance ~ Landscape (5) country (7) Infrastructure (10) Safety (12)
Moresby structure. Ver ducti Y
. y productive . .
(PNG) landscape due to the tropical Water (6) Housing (8) Industries (13)
conditions and fertile soil. Ecology (9) Culture (11)
Relation to -
f Landscape (2) country (1) Land (4) Politics (5)
Deep integration of natural .
Pretoria lan dsca}f)es in irbanize d areas. Risk Ecology (3) Housing (7) Infrastructure (9) Safety (10)
(SA) of violence. Water (6) Food (8) Industries (12)
Elevation (13) Culture (11)
Compact city in close relation with Landscape (1) Food (3) Land (6) Safety (5)
the nearby mountain range. . Relation to ..
Queretaro Foodscapes around the core city. Elevation (2) country (9) Infrastructure (12) Politics (8)
(MX) River systems that connect the Culture (10) Industries (13)

mountain landscape with the city.

Ecology (4)
Water (7)

Housing (11)




Land 2024, 13, 867

17 of 23

Table 2. Cont.

Region Short Description Nature Social Economic Other/Politics
Flat landscape of a green heart Water (1) Housing (3) Infrastructure (6) Politics (8)
surrounded by compact cities,

Randstad forming a circle around the core Landscape (2) Food (4) Land (7) Safety (10)
(NL) agricultural landscape. Large parts Ecology (5) Culture (11) Industries (9)
below sea level, making a polder
system, which pumps out water as Elevation (12 Relation to
necessary to keep feet dry. evation (12) country (13)
e £
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Figure 10. The key urban planning aspects linked to the SDG’s.

To use these findings in the final framework, the point of departure should be to
allocate the aspects belonging to the biosphere (the base of the cake) in the region first,
followed by social, economic, and political aspects.

4.3. Regenerative Framework for Regional Planning
To address the core question of how to practice spatial planning in a way that intrinsi-
cally designs regenerative regions, the theoretical regenerative framework of frameworks

(Figure 8) needed to be connected to regional spatial conditions whilst prioritizing the

biosphere aspects. In simple wording, the ‘what’, “‘when’, ‘how’, and ‘who’ needed to be pro-

jected onto the regional map (the ‘where’). The proposed framework not only emphasizes
the elements of the framework, but it also suggests how to navigate its complexity.
The regional planning framework consists of three stages (Figure 11):

1. Understanding the past, present, and future of the region (the ‘when’) by mapping the
backtracked equilibrium [77]. In search of a sustainable balance between the natural
conditions and the socio-economic system, traditional knowledge about the relation-
ship to country of indigenous peoples, at a time when first settlers started to build
the city [71,72], was used. The map shows the natural resources and their reciprocal
relationships with the use of resources in the early settlement, understanding the
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natural, urban, and social origins of the region. This explains how their relationship to
country determined how people used resources, and how their reciprocal relationship
with their environment established the sustainable equilibrium. This first-generation
city [78] was the moment that the first settlers encountered the place and built a small
settlement. Often these settlers were indigenous people, who in many cases were
nomadic and stayed in different places in the region.

Once this equilibrium was understood, it could be used as an inspiration to design
the desired future for the area (Figure 11(2a)). For this third-generation city [78], the
future can be twofold. Either the region will fall into ruins and nature re-occupies
the place, eventually returning it to a natural reserve, or, the region continuously
reestablishes an equilibrium in which natural and human resources are constantly
regenerated. This requires planned flexibility and the establishment of adaptive
processes, which allow nature to guide and direct urban uses in the city. As the
urban regions highlighted, this starts with the natural aspects (landscape, elevation,
water, and ecology), the elements that are essential to guarantee life in the long term.
Secondly, the way landownership and politics support these aspects guide choices
about land use. Within this spatial structure, social aspects were allocated, such as
where food was grown and housing fit. Finally, the supportive infrastructure and
the working locations and industry could be placed in the remaining spaces. All
attributes of the systems of place (Figure 11) were applied in order to map out which
specific regenerative potentials should be deployed, emphasizing the way people
in the future reciprocally use the available resources. The desired future of the area
told the story of place in a landscape plan, which communed and integrated the
socio-ecological city-region as a diverse living system. It provided natural and social
returns and harvested what the land provides (Figure 11(2a)). During this second
stage, it was essential to design the process with which to envision this desired future
(Figure 11(2b)), using the attributes of developing the right mind to establish a shared
understanding about the future amongst a selected group of interested partners who
want to take responsibility.

Once the desired future was mapped, the differences with the current, second-
generation city [78] were identified. This second-generation city is the region as
we know it now; often an industrialized, anthropogenic city driven by economic
forces and degenerating its environment. After mapping the natural, social, and
economic systems of the current city, these could be compared with the same systems
in the desired future (Figure 11(3a)). Again, all attributes of the systems of place were
used here. The required change was the difference between the desired future and
the current situation. Following this, the process of how this transformation from
current to future can be achieved used all attributes of the value adding processes
(Figure 11(3b)), enhancing the complex processes of adaptation, emergence, and reci-
procity, so local responses could be effectively implemented. Finally, the agency of
local interested groups was brought in, which have a shared understanding and the
capacity of internal regeneration to establish landscape partnerships and social returns
(Figure 11(3c)), the attributes of developing the right mind.

In this way, the regenerative framework for regional planning started from under-
standing the basic balances in the region as a basis for creating a shared future vision,
which then, by comparison, showed the gaps and transformation needed for reaching
that future, the ways this can be achieved, and the agents who are required to realize
that shared future. Within the framework, several feedback loops were included to
reconnect the latter stages with the first ones.
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1. Map a backtracked equilibrium (1st generation city), identify balance in natural-social-economic systems
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Figure 11. Comprehensive regenerative framework for regional planning, including ways to navigate
its complexity.

5. Discussion

A framework is a framework and can be used or not [79]. There is not a clear definition,
use, or common application of a framework. The purpose of a framework varies across
disciplines [80]. Nevertheless, there are many qualifications that are deemed to describe
what a framework is. According to the Cambridge Dictionary, it is seen as a system of rules,
ideas, or beliefs that provide a foundation for inquiry [81] to connect different ideas [82].
It consists of a set of plurals and connected assumptions, concepts, values, and practices,
able to develop a common language [83] as a basic vocabulary to organize diagnostic,
descriptive, and prescriptive inquiries [84] and assist in analyzing complex, nonlinear
interdependencies [85].

The state of global problems is complex and multifaceted, also called a polycrisis [1-3].
This complexity makes current spatial planning redundant. However, a possible alternative
is not readily available. Potentially, regenerative thinking could offer this alternative, but
the many regenerative frameworks are too abstract for application in spatial planning.
This mismatch is not the cause of inadequate planning and cities that are ill-prepared for
the consequences of climate hazards and other significant changes. When a regenerative
framework, however, matches the practice of spatial planning, it will bring an opportunity
to urbanized regions to move in the direction of becoming regenerative.

The theoretical regenerative frameworks used in this study contain a richness of
concepts and articulate the need for holistic planning. This content was used to create
one ‘framework of frameworks’, simplifying the complexity without losing its richness.
Each key concept can be used in different stages of the planning process. Therefore, these
are clustered according to the role they can play in the planning process, such as finding
the moment in history when the region was regenerative, what a regenerative region
consists of, how this regenerative region can be achieved, and who can make this happen
(see Figure 8).

When urban regions are discussed, comparative analyses are also widespread and
each one has its own purpose. A general definition of a spatial development framework
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is: “a strategic planning method used to analyze and describe the regional structure
and interdependencies between settlements in a country or region” [86]. Some of them
specialize in floods [87], others in bike-sharing [88], or ecosystem services [89], and there
are many others. Generally, each spatial planning framework serves its own very specific
topic. To make the case for a regional planning framework that can be combined with
regenerative thinking, the underlying aspects that can create such a regenerative region
have to be discovered. These are general themes that are most important in shaping such
urban regions. In this article, we rely on practical expertise derived from the regions
involved. Personal judgements gave us insight into which key aspects of planning were
deemed most relevant. The themes that we found are all crucial for regional regeneration,
the capability to recreate and replenish natural resources in the area. The landscape, its
elevation, water, and ecological systems play major roles in making that possible. Secondly,
land ownership and political decisions are crucial. This practice-based knowledge is then
related to the complex and comprehensive ‘framework of frameworks’.

6. Conclusions

The integration of theoretical regenerative frameworks and practical understanding
of regional regeneration potentials has led to the integrated regenerative framework for
regional planning (Figure 11). This framework highlights the content as well as practical
use of it. It comprises three stages of thought: understanding the region in its original state,
creating a shared view of the future, and determining the required transformation and how
and with whom to get there. When compared to current regional planning approaches,
these mostly start with analyzing the current state of the area and are connected to current
objectives aiming to formulate a plan for future development, a future which is often no
more than 2040 years from the present. Two major problems arise from this. Firstly, the
idea of analyzing the current state to base future decisions has the risk of the shifting
baseline syndrome [90,91], which makes one think that the current situation is similar to
the past. Secondly, working with future timespans that are within one generation implies
an unconscious risk of prioritizing the interests of your own generation. Both problems
distract from understanding longer periods and miss out on opportunities for regeneration
that are linked to the natural history of the place and are meant to service generations that
will live long after us [73].

The development of a regenerative region is by nature a complex matter. The future
is fluid, and a multitude of interrelated complexities must be solved at the same time.
Moreover, it is a future that is full of feedback mechanisms, uncertainties, and unprece-
dented developments ahead of us. In such a complex environment, a solid ground is
needed to decide what is working toward future survival and regeneration, and what is
not. Therefore, the regenerative framework for regional planning also describes how future
complexities can be navigated (see Figure 11). It starts with returning to a sustainable
equilibrium in the past, when settlers first reached the region, then moves to thinking with
people locally about the desired future, and then determines how and with whom the gap
between the current region and a regenerative one can be closed.
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