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2.3. Methods of Data Analyses

This study uses two types of analysis: spatial data and non-spatial data analysis (Figure 3).
The spatial analysis was focused on assessing LULC change in 2009-2018 based on Landsat Imagery.
The non-spatial data (i.e., rural-urban classification and flood events) were overlaid with the results of
spatial data analyses.

LULC was classified into five types based on the Indonesian National Standard Regulation [28],
namely the built-up, industry, rice fields, forest, and mix plantations (see Table 5). Supervised
classification was done on land cover imagery, in which the training sample was determined using
Maximum Likelihood Classification in ArcGIS. The accuracy of tentative LULC produced in this step
was confirmed through field observations and using the instrument conformity table, totaling in
306 observation points. This was then used to improve LULC interpretation.

INPUT PROCESS OUTPUT
! Land Use-Land Cover (LULC) '
Land :
Imagery | . Raster Vector
ERM:2009 f | | Jmimms Maximum (2009) (2009)
Sample of ; C :
= type o £ [=»| Likelihood onversion
I Classification (2009-2018)
Landsat | land cover(s)
Imagery ! Raster Vector
OLI12018 : (2018) (2018) :
e i
1
1 =g
RiverBasiii 1 Land Use-Land Cover g =
e Overlay Conversion in North Coast g =
Delineation’ g5
1 Central Java River Basin 35
1 ) 5
T
T
! Urban Rural
Urban Rural 1 1 o
Gasifcation Overlay Classification in North

Coast Central Java River

Data** .
Basin

s201 eye(] [eeds
pue regeds AepraaQ

|
1
1
l ]
! / Urban Rural Areas /
/ Flood Events ; T 11 Affoctod hy Fload in Narth

Figure 3. Analytical Method Flowchart.

As illustrated in Figure 3, the result of spatial data analysis was overlaid with two data attributes
at the village level; i.e., rural-urban classification and flood events. This step combined urban-rural
classification data (as explained in Table 5) and flood events with river basin classification and land-use
change in 2009-2018. In the next stage, descriptive analysis was conducted to identify the relationship
between land use changes, i.e., from built-up to non-built up areas, with the occurrence of flood over
nine years period. In this case, a matrix composed of four elements, including river basin, urban-rural
status, land use change and flood events, was generated. The built-up areas consist of settlements and
industrial areas, while the non-built up areas include forests, rice fields and mix-plantations.
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Table 5. Land Use Classification in Study Area.

Land Use Type Description

Land covered by buildings, dominated by grey color, are likely to cluster

Built-up-Settlement and/or to be built around the road network.

Land covered by big buildings, dominated by light grey/white color, are

Built-up-Industry likely to cluster and/or to be built around the road network.

Land for agricultural with or without slopping terraces, dominated by light

Rice field green color, mostly characterized as a dike pattern with a smooth texture

Natural and man-made forests, approximately 75% covered by trees,

Forest dominated by dark green color and a rough texture.

Different types of vegetation with various density, the color and texture are
in between that of the rice fields and forests.

Source: Authors, developed from SNI 7645 [28].

Mix Plantation

3. Results or Outcomes

3.1. Land Use Change in the Northern Coast of Java 2009-2018

Significant urban expansion has taken place in the Northern Coast of Java. The land conversion rate
for each river basin based on its rural-urban classification is listed in Table 6. Each basin has a particular
growth rate pattern. Bodri-Kuto River Basin experienced the most critical changes (up to 108%) over
nine years compared to the others, which means that massive built-up development occurred in this
river basin in terms of settlements and industrial area. It is then followed by Jratunseluna River
Basin, in which the built-up area has expanded from 1222 to 1581 km? since 2009 to 2018. Most of
the expansion took place in the urban area at approximately 137%. Meanwhile, the development of
Pemali-Comal River Basin mostly occurred in the potentially urban area (43.31%), specifically in Tegal
and Pekalongan Regency. The growth of built-up area in Wiso-Gelis was significantly higher in the
rural area (36.13%) than in the potentially urban (17.54%) and urban (10.08%) areas. This scenario is
indicative that substantial urbanization within the study area [7] has led to a significant land conversion
that expanded to rural areas surrounding the urban centers. On the governance side, administrative
autonomy, which devolves the authority over land use allocation to local government, has led to
uncontrollable land conversion due to a lack of coordination among local governments.

The land conversion status for each river basin varies. Bodri-Kuto River Basin experienced the
highest rate of land conversion to built-up areas over nine years, followed by Jratunseluna, Wiso-Gelis
and Pemali-Comal, respectively. The highest increase in built-up area is in the urban area of Jratunseluna
River Basin. In contrary, in Pemali-Comal and Bodri-Kuto River Basin, there was a significant increase
in built-up area in the potentially urban area, specifically in Tegal and Kendal Regency.

As illustrated in Figure 4, the increase in built-up area was not only concentrated in urban areas.
Among the three river basins, there was a significant development in potentially urban and rural areas
during the 2009-2018 period. Thus, growth in potentially urban areas is also influenced by nearby
urban activities. Accordingly, urban expansion is extended to areas surrounding the city centers even
though there are more vacant lands available for use. Toll road development and industrial zone
establishment have very much influenced the growth and direction of land conversion. To illustrate
this, the land allocation for industrial lands in Bodri-Kuto increased significantly, from less than 10 km?
to more than 60 km?. This is then followed by the expansion of residential and commercial activities in
surrounding areas to accommodate the needs of industrial employees.
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Table 6. Land Conversion in the Selected River Basins 2009-2018.

Area (km?)
. . Average Annual
River Basin 2009 2018 Change (%) Growth Rate (%)
Built-Up Built-Up
Jratunseluna 1222.58 1581.26 29.34 3.26
Urban 89.19 211.93 137.62 15.29
Potentially Urban 330.88 467.69 41.35 4.59
Rural 802.51 901.64 12.35 1.37
Wiso-Gelis 70.72 89.81 26.99 3.00
Urban 2.38 2.62 10.08 1.12
Potentially Urban 31.42 36.93 17.54 1.95
Rural 36.92 50.26 36.13 4.01
Bodri-Kuto 117.17 244.56 108.72 12.08
Urban 12.34 174 41.00 4.56
Potentially Urban 41.51 88.39 112.94 12.55
Rural 63.32 138.77 119.16 13.24
Pemali-Comal 556.14 670.71 20.60 2.29
Urban 63.27 69.7 10.16 1.13
Potentially Urban 204.47 293.02 43.31 4.81
Rural 288.4 307.99 6.79 0.75
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Figure 4. Land Conversion, 2009-2018.

Figure 5 further illustrates land-use changes in several types of land allocation. Rice fields, forests
and mix plantations are dominant throughout the river basins. However, there was a considerable loss
of mix plantation land in most of the river basins, except in Jratunseluna. Bodri-Kuto experienced
the highest loss of mix plantation areas (that is up to 221 km? between 2009 and 2018), followed by
Pemali-Comal (13.98%) and Wiso-Gelis (3.28%). In all river basins, the loss of mix plantation areas
occurred in potentially urban areas, for example in Tegal, Pekalongan and Demak Regency. Despite
the significant reduction in land use for mix plantations, Figure 4 depicts that there was a slight
increase in the rural forest area in Bodri-Kuto which went up to approximately 53 km? over nine years.
Growth of forest area within some river basins in Central Java is in line with the enacted regulations
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of the Governor of Central Java [29] and the Minister of Environment and Forestry Regulation [30].
The regulation provides evidence that a policy should serve as a strategic instrument in controlling
land allocation and improving river performance.

The increase in built-up area, especially in certain regencies or rural areas, occurred because
land has been converted into rural-urban potential areas, and at some point, urban areas. Within this
scenario, in the near future Java will become an urban island, on which built-up areas will expand
downstream to upstream, overall creating problems in the environment. Based on the built-up ratio
in 2018 (which categorizes the area as a rural-urban potential area), more than 600,000 inhabitants
are spread throughout approximately 250 villages. This indicates that more rural areas have been
urbanized due to the increasing population and expanding built-up area. For example, Pati Regency
has the highest number of villages belonging to the potentially urban area (129 villages), followed
by Kudus Regency, where 113 villages are potentially categorized as urban areas. Both regencies are
located at the downstream of Jratunseluna River Basin.
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Figure 5. Land Use Change in Selected River Basins, 2009-2018.

3.2. Flood Events in the River Basins

The frequency of flood in the four river basins fluctuates. There are limited data for flood events in
the initial years (2009-2011) because the local disaster management board has yet been established and
the mass online media have not been widely used in reporting disaster news in details. Accordingly, in
2009-2011, a small number of floods occurred in all areas, including in the urban, rural-urban and rural
areas (Figure 6). The number of floods in the rural and urban areas has increased in 2012 and 2013 since
the disaster data report has been updated. In addition, in 2014, flood occurrence sharply increased,
especially for the rural-urban areas. In the rural areas alone, there were more than 200 incidents
of flooding reported. Two of the most prominent river basins in the study area, Jratunseluna and
Pemali-Comal River Basin, contribute to a high number of flood events. Specifically, up to 2014, a
majority of flood events in the Jratunseluna River Basin happened in namely Pati, Kudus and Jepara
Regency. Meanwhile, in the Pemali-Comal River Basin, the Pekalongan Regency contributes to a
massive number of flood incidents.

It is notable that the peak of flood events on the North Coast of Central Java occurred in 2014,
followed by a dramatic drop in 2015 and a steady increase afterwards up to 2018. On average, the height
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of flood in the study area is 2040 cm. The flood duration varies from less than one hour to more than
24 h. In more detail, 56 out of 925 flood events analyzed in this study reached a height of 1.5 m or
more and are categorized as severe flooding. This occurred mainly in Pati Regency, Rembang Regency
and Semarang City, which are part of the Jratunseluna River Basin, and in several cities or regencies
within the Pemali-Comal River Basin, including Pekalongan City and Pemalang Regency. In particular,
the worst flood reached up to 3.5 m in Pemalang Regency in 2018. In addition, 259 flood events were
up to 1-m high, most frequently in Kudus, Pekalongan and Jepara Regency.

Figure 6 presents the number of floods in the urban, potentially urban and rural areas surrounding
river basins over the past nine years. It is evident that flood mostly took place in the rural areas rather
than in the urban and rural-urban areas. The total number of flood events in urban, rural-urban,
and rural areas in 2009-2018 was 485, 642 and 798 incidents, respectively. Flooding is very much
influenced by rainfall intensity. The expansion of urbanization promotes flooding due to the increase
in total impervious areas, leading to excessive rainfall. In addition, disaster risk reduction initiatives
are also of importance.
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Figure 6. Flood Events in Urban, Potentially Urban and Rural Areas in the North Coast of Central
Java 2009-2018. Flood events data in 2009-2011 are highly depend on online news due to limited data
from DMB.

In the study area, flood events occurred during the rainy season. It was identified that 70%
of flood events happened in January to March, during which the highest frequency of rainfall was
reported, especially in 2014. For example, Pekalongan Regency contributed to the most significant
flood events in 2014 (around 45%). According to the Meteorological, Climatological, and Geophysical
Agency [31] the highest rainfall in Pekalongan Regency was recorded in January-February, at 991 mm
and 1117 mm per month, respectively. In contrast, the rate of rainfall in the same month of the previous
and following years was lower, at approximately 500-800 mm per month [32,33]. As revealed by
other studies on rainfall patterns, since 2003, Java Island had a shorter term and higher intensity of
rainfall [34]. Siswanto and Supari [35] revealed that extreme rainfall in Java tends to be irregular,
in which such event is spatially distributed across the island and the positive and negative trends
are proportional.

Figure 7 further illustrates flood events in each river basin. Jratunseluna, the biggest river basin,
experienced the highest number of floods compared to other river basins. The flood events were
concentrated in specific flood-prone areas, namely the Pati Regency, Kudus Regency and Semarang
City, all of which represent the rural, potentially urban, and urban characteristics within Jratunseluna
River Basin. In total, there were 1057 flood events in Jratunseluna River Basin, accounting for up to
48% of total flooding in the rural area over nine years. The rural area of Pati Regency contributed to
the highest frequency of flood events, amounting to 219 out of 509 events spread out through 88 rural
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villages. In addition, up to 31% of flood events in Jratunseluna happened in the potentially urban area,
with Kudus Regency experiencing the highest flood frequency with 102 flood events spread throughout
28 villages. In the urban areas, the highest frequency of flood events was recorded in Semarang City,
which contributed up to 80% of total urban flood events spread throughout 26 kelurahan in 2009-2018.
Flood events in the urban area continued to increase considerably over nine years, in contrast to the
fluctuating flood in rural and potentially urban areas. The worst flood event in Jratunseluna River
Basin took place in Grobogan Regency in 2013, which inundated approximately 5000 houses due to
broken embankments. Demak Regency was also hit by severe flooding (1-2 m in height) in 2017,
forcing 1450 households to abandon their homes. For the case of Jratunseluna, floods mostly hitthe
rural area compared to the urban and potentially urban areas.
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- 102 total flood events in Potentially Urban Area
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Figure 7. Urbanization and Flood Events in the Four Selected River Basins.

Similarly, the flood events in Pemali-Comal River Basin peaked in 2014, with up to 236 incidents.
In total, there were 671 incidents throughout 2009-2018 in the region, spreading through 290 villages
dominantly categorized as potentially urban areas. In detail, the number of flood events in potentially
urban area within Pemali-Comal River Basin was up to 269 flood events, which contribute to
approximately 40% of total incidents. Significant built-up land expansion (39%) in the potentially
urban areas within Pemali-Comal River Basin was also observed, followed by a rise in flood events in
those areas. Pekalongan had the most significant number of flood events compared to other regencies,
with 154 incidents spread throughout 46 potentially urban villages. In respect to flood events in rural
areas, Pekalongan Regency also contributed to the most significant number (43%) of total incidents.
In Pemali-Comal and the Jratunseluna River Basin, flood incidents in the urban areas were less frequent
than in the rural and potentially urban areas. Interestingly, flooding was more frequent in Pekalongan
City compared to in other cities/regencies, which contributed up to 30% of total incidents in the urban
area. Additionally, Tegal City and Brebes Regency also contributed to a high number of floods at
approximately 25% and 24% of overall urban floods, respectively. This indicates that most villages
on the coast of Pekalongan and Tegal Greater Area are prone to flood. More than 10 floods events
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occurred over nine years in the most flood prone villages within both river basins. Severe flooding
in Pemali-Comal River Basin took place in Pemalang Regency in 2018. Due to river runoff following
heavy rainfall, a flood as high as 3.5 m inundated thousands of houses in several villages.

With their smaller size compared to Jratunseluna and Pemali-Comal, there were fewer flood
events in Bodri-Kuto and Wiso-Gelis River Basins. In Bodri-Kuto, there was a considerable fluctuation
of flood events from 2009 to 2017, which peaked in 2018 with 53 flood events. Approximately 90% of
flood events in this river basin occurred in Kendal Regency, while the rest took place in Semarang City.
The urban area of Bodri-Kuto River Basin has the highest contribution of flood events at 60% of total
flood events spread throughout 16 villages. It mainly occurred in Kendal Regency, where 13 flood
events were reported at the village level. As noted by the Disaster Management Agency [36], flooding
in Kendal urban area was caused by river runoff and low drainage capacity for water conveyance.
Meanwhile, there was a slight increase in flood events in potentially urban and rural villages in
Bodri-Kuto, amounting to 36 and 37 flood events during the nine-year period, respectively. The worst
flood in Bodri-Kuto River Basin took place in Kendal Regency in early 2014, during which almost ten
districts were affected by a 1.5-m flood.

Similarly, Wiso-Gelis as the smallest river basin experienced the worst flood around 1-1.5 m in
height in 2014. The flood submerged 990 houses in Jepara Regency. In total, 17 flood events were
recorded from 2009-2018. This shows that flood events mainly occurred in four villages within the
rural and urban areas, in which with the number of flood events in the rural area was slightly higher
than in the urban area. Accordingly, there is an indication that floods occur only occasionally in the
potentially urban areas of the river basin. Since 2016, flooding in the Wiso-Gelis River Basin has been
trending negatively, as shown by the decreasing number of flood events in the urban, potentially urban
and rural areas of this river basin.

3.3. Land Use Change and Flood Phenomenon in River Basins

The population of Java has significantly grown from four million (at the beginning of the 19th
century) to 40 million (in the early 20th century), to more than 150 million inhabitants in 2018 [37,38].
Moreover, the population within our study has increased from 17.1 million in 2009 to 18.3 million
lives in 2018. Population growth led to significant land conversion and deforestation, which creates
an impact on water cycle and rainfall pattern. Longer dry seasons lead to significant water supply
problems, as the area keeps developing and experiencing rapid population growth. A previous
study [39] showed that during the dry season (June and July), the rainfall patterns in most parts of
Indonesia, including Central Java, tend to deviate from its normal conditions.

The overall contributions of land use and flood events over nine years (between 2009 and 2018)
within four river basins are shown in Table 7. Approximately 80% of the river basin areas belong to the
non-built-up area, which consists of rice fields, forests and mixed plantation areas. However, at the
same time, the overall built-up area also increased significantly in all river basins, while the non-built
up area decreased. Bodri-Kuto River Basin showed the highest loss in non-built up areas. In 2018,
the non-built up area contributed to 85% of the total area within this river basin, while in 2009 the
percentage was higher. Nonetheless, there was an upward trend of non-built up area in urban part of
Jratunseluna in 2018, which was sharply expanded up to 30%. In contrast, the non-built up area in all
other river basins showed a downward trend. The rise of the non-built up area in urban part of the
Jratunseluna River Basin was caused by the transformation of settlement areas into mixed plantations
or wetlands. For example, in the shoreline of Semarang City and Demak Regency, the increase in
non-built up area occurred due to erosion in the area [40]. Accordingly, coastal erosion and inundation
have caused a substantial loss of coastal land surrounding Demak Regency. Water as Leverage for
Resilient Cities Asia Program Report [41] explained that Semarang’s dynamic shoreline has been
shifting faster over the last decade due to the changing climate and land subsidence, eroding mangrove
areas, fishponds, villages and city assets. Moreover, the area of Demak Regency has experienced the
most significant coastal erosion and loss of mangroves and aquaculture.
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A significant exposure to flood has taken place in the urban and potentially urban areas following
the increase in built-up areas (Table 7). Flood events are more frequent in the urban and potentially
urban areas, most of which are located nearby the coastal line. This is also in line with a previous study
by Rudiarto et al. [7,42], where 40% of flooding events were found within the range of 10 km from the
coastline, while 80% of tidal flooding was distributed mostly in the areas of less than 5 km from the
coastline. Flooding is a result of various factors, and urban flooding is not only mostly caused by water
overflowing from the river (fluvial flooding) but also by land conversion in combination with weak
drainage systems (pluvial flooding). As flooding is more common in the urban areas, which means
that densification has a significant influence on the increasing event of pluvial flooding. Densification
typically occurs due to the conversion of agricultural land into settlement and industrial land, leaving
a lot of the areas vulnerable to flooding [43]. It is likely that the number of rainy days significantly
decreases with higher rain intensity. This very much influences the surface water runoff and put more
pressure on the river and drainage systems. Robust and adaptive drainage arrangements, therefore,
is of importance in this circumstance.

Aside from pluvial flooding (which happens mostly in urban fabric area), fluvial flooding (which
occurs because of the overbank of the water from the river) also has a significant influence in the
rural-urban and rural areas. In this regard, it is caused by land-use change that transforms forests in
the rural area into a built-up area. Some rural areas have been hit by intensive flooding, especially
in the Jratunseluna and Wiso-Gelis River Basin, which contributed to more than 40% of the total
flood events over nine years (Table 7). However, flooding in this region is not only connected to
deforestation, but also to in situ urbanization. Handayani [44] found that industrialization at the rural
level is happening in Central Java. This type of industrialization may potentially lead to the increase in
flood risk in areas that are not necessarily located in the big urban center.

4. Discussion and Issues Emerging from the Study

The results that emerged from this study have some implications to the urban development
and policies. This study reflects that land use dynamics would depend on policy decisions and
implementations for improvement. Sufficient comprehension on policies at the river basin level is an
essential prerequisite in flood risk management. For the sake of solution-oriented discussions, two
issues emerged from this study. First, the need to create a better understanding on urbanization and
flooding phenomena, to raise more solution-oriented awareness through land use policy. This is crucial,
especially in countries like Indonesia. For that reason, the authors have put an emphasis on Indonesia
through case studies. Second, there is a need to identify the role of governance in flood management,
particularly in curbing urban flooding. Both issues are discussed further in the following sections.

4.1. River Basins Have Dual Spatial Identity that Embraces Policy and Land Use Issues in the Urban System

Knowledge concerning river basins dynamics in the urban system is still vague. It is, in most
cases, simply viewed as a landscape or an appendage of water bodies [45]. Though it is often used as a
point of departure in discussing several issues related to urbanization, it is unduly taken for granted
in terms of its functions in the urban system. The analytical aspect of this study offers a renewed
systematic way of looking at river basins as a sub-ecosystem embedded within the urban system, and
as a concept in the urban discourse. As can be deduced from the case presented in this study (at least
in the context of Java), river basins have a dual spatial identity in the urban system. It is both a natural
land object, as well as a form of land use.

A river basin is a part of the land because it is a section of the “earth surface with all physical,
chemical and biological features” [46] (p. xix). It can be viewed as a land object because it is
uniquely embedded to (as well as a natural embodiment of) the physical urban system, and yet
are distinguishable in legal (invisible) ecosystems recognized in policies, laws and statutes. In fact,
within the land administration system, the river basin can be categorized as a cadastral object and
as a unique legal entity, which can be both fiat (i.e., invisible) and bona fide (i.e., visible). It has a
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boundary and can be surveyed and measured in physical, ecological, socioeconomic, and cultural
terms. It can also be viewed as a “property”, because it is the embodiment of several “set of rights
and a set of duties or obligations” (including interests and privileges) that subsist in the urban land,
which the urban people expect to leverage or enjoy [47] (p. 2). Hence, it has various forms of values
attached to it—including ecological, economic, political, cultural, social, touristic, aesthetic, and other
urban functional values. As a result, a river basin should be viewed as a portion of land meant to be
administered, managed, and controlled to ensure that it fulfils its function within the urban system.
In this regard, flooding is a negative consequence of the relationship between a river basin and its
urban surroundings, which makes the area unavailable to urban people.

River basins also constitute an essential type of land use in the urban system. The perspective of
conceiving the river basins for land use is best illustrated by answering the question: why do urban
people want to live around a river basin? In the context of Java, the river basin is a sub-system that
embodies vegetation and waterways required for food, energy, water, biodiversity, and shelter, among
many others. It serves a cooling effect in the urban heat island concerns [48]. Hence, river basins
constitute land use because they are part of the decisions people make regarding land or natural
resources available to them within permissible natural and administrative restrictions. Land use is,
therefore, a purposeful intervention made by humans concerning what and how to exploit, explore,
protect or conserve aspects of the land system [49,50]. Urban river basins are, therefore, subject to
land use adoptable by urban people according to permissible natural and legal (or administrative)
characteristics, leading to transformations in the way they live in the urban system.

How does the above idea relate to tackling urban flooding? The dual spatial identity of river
basins (both as a land object and land use in the urban system) offers an opportunity to mitigate
flooding, mostly in coastal areas. However, it will also pose a threat if it is not managed well. In the
case of Java, it can be argued that built-up area expansion to the upstream area of the river basins lead
to significant negative consequences. Not only it threatens the food and water supply sustainability
(referring to river basin as land), but it also generates issues in infrastructure provision (such as to
manage flood) and ownership due to rapid settlement growth in areas that play a strategic role in the
river system (conflict of interest regarding land use).

Chen et al. [17] argue that, based on the experience in China, the sprawling built-up land increases
the difficulty and costs to deploy and manage hazard-resistant infrastructures, construction-wise.
Accordingly, the compact city concept is perceived as the most sustainable urban form to limit the
uncontrolled effects of infrastructure provision caused by the need to contain urban growth. Global
urban sprawl usually leads to the increase in emission load due to the increased use of transportation.
However, what is usually not written much about is that sprawl development causes problems that
limit water conveyance and supply. Rudiarto et al. [7] stated that the urbanization of north Central
Java has been very significant since the 1990s. This is followed by the increase in climate disasters,
as shown by incessant floods. Handayani and Rudiarto [51] have further examined this phenomenon
in Semarang Metropolitan, the biggest urban center in the area. In this regard, Douglass [2] argued that
it creates an urban disaster in Asia, a situation where agglomerations affect urban areas. Thus, there
lies an urgent call to focus on urban growth management in an integrated framework following an
ecosystem-based (or eco-based) regional approach. An eco-based approach would involve conceiving
the river basins as a unique ecosystem and employing a wide range of ecosystem management activities
to reduce the vulnerability of urban people and urban environment due to flooding. In this regard, the
approach would tackle urban challenges that arise from the location of river basins. Hence, whereas
flooding is a critical problem linked to the river basins, it can be mitigated as part of broader ecological
system management.

Focusing on the use of urban infrastructure provision to check flood events, Zhou et al. [19]
have shown through their study that the drainage system is vital in reducing the risk of urban flood.
Based on several cases in major cities in Northern China, they [19] revealed that the frequency of
flooding is caused by the lack of or failure in the urban drainage system. A similar case in the UK [52]
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revealed that drainage is essential in reducing flood risk, since flooding is very much influenced by
urban densification and changing rainfall patterns. Accordingly, a proper drainage system is very
critical to accommodate water conveyance during intensive rainfall. Even though there is still much
debate on this matter in Indonesia, just as in the UK, there is evidence of a change in rain patterns
in Java due to rapid urban growth and deforestation [37,53]. The number of rainy days is likely to
decrease significantly but with a higher intensity of rainfall. This very much influences the surface
water runoff and puts more pressure on the river and drainage systems. Such situation requires robust
and adaptive drainage arrangements.

4.2. There Are Several Opportunities to Broaden the Role of Governance in Flood Management

Any serious effort to tackle urban flooding induced or influenced by the river basins demands the
problematization of river basins, that is, viewing them as a problem that requires a solution. This is
important in urban policymaking or urban reform efforts that are targeted for urban flood management.
Historically, river basin development “has been used to structure water resource management” [54]
(p- 839). Evidence from cases presented in this study shows that the management of river basins, if
geared towards solving the flood problems, would have a mitigative effect in controlling the situation.

Understanding the opportunities for flood management through governance should be a critical
aspect of urban development. The governance of river basins in specific, or water resources in general,
would allow urban administrators to explore various technical and socio-political strategies to mitigate
flood at various levels (basin, local, regional and national). Consequently, a governance approach
capable of addressing both general urban issues and flood challenges is imperative. Governance-related
urban policy instruments can serve as an essential factor in ensuring proper flood intervention to
manage urbanization and flood prevention. In this regard, Friend et al. [55] argued that there is always
a gap between policy planning and implementation, while there is a need for communication and
negotiation among actors.

In the context of Java, such interactions are even more critical in respect to flood prevention,
as there are many authorities with different roles and functions that manage the river basins (Figure 8).
Both vertical and horizontal coordination are needed to ensure integrated policies. Vertical coordination
is essential because the National Government (i.e., the Ministry of Public Works through the River
Management Centre) is responsible in managing the rivers from upstream to downstream, while the
drainage systems that cross through two different regencies are under the responsibility of the
Provincial Government. Institutions at different levels of authority need to work intensively with the
local governments (cities and regencies) in regard to the river basin management. This involves spatial
planning policies that include various infrastructure provisions under the local government authority.
Accordingly, horizontal coordination is also crucial, mostly because urban expansion due to rapid
urbanization takes place beyond the administrative jurisdiction. Indeed, integration and collaborations
would enable more sustainable urbanization.

In principle, the governance arrangement reflects subsidiarity. Each level deals with a specific
role and decision making is made at both the top and the lowest level. However, in practice (and
focusing on the river basins), decision making in water management is not made at the lowest level,
where water is used. The national and provincial authorities are the ones who carry out the roles of
river management and drainage systems, respectively. This, therefore, leads to the need for better
interagency collaborations to allow for effective communication and the co-designing of strategies
for action.
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Figure 8. Roles and Responsibilities Related to River Management and Land Use Allocation.

Tt is essential to introduce governance in flood management. However, this is a relatively new
concept that needs to be discussed further [2,56]. The term becomes vital in current situation because
the issue of flooding cannot be solved by one sole organization. After all, it is a multifaceted challenge
that affects housing, farming and forestry as well as transport, among many others. It requires
an effective decision-making process that involves various sectors and authorities. It also prompts
integrated approaches that are certainly not limited to infrastructural work [57,58]. For this reason,
Hegger et al. [13] categorized five types of strategies in flood risk management: flood risk prevention,
flood defense, flood risk mitigation, flood preparation and flood recovery. According to Hegger’s
strategy typology, land-use change should be controlled through proper spatial planning and this may
serve as a policy instrument for flood risk prevention. However, it is interesting to note that based on
Hegger et al.’s [13] and Raikes et al.’s [59] investigation in selected countries across the globe, there is
still a lack of integration among the different types of strategies in place. Policies related to water supply,
flood management and spatial planning are also fragmented. Despite that, both scholars [13,60] also
argue that fragmentation is inevitable, because there are many strategies involved and each country
has their own policy direction on flood management, with varying strengths and weaknesses.

Raikes et al. [59] reveal that most government policies are more focused on infrastructural work
rather than on comprehensive flood prevention (through spatial planning policy). Handayani et al. [16]
hold a similar position based on their two case scenarios, also done in Indonesia. Accordingly,
Pardoe et al. [58] argued that infrastructural work will not be sufficient to accommodate the balance
among land, people, and water interactions. Instead, Pardoe et al. [7] proposed a holistic policy
instrument, which is vital to ensure the availability of a sustainable space for people and water.
Many countries around the world have their own country-specific strategy for managing flood
situations. The Netherlands with the concept of “Room for the River” [60] (p. 369) and the UK with
“Making Space for Water” [61] (p. 534) approach demonstrate a case on how flood could be managed
through suitable land use allocation.

There is, indeed, a responsibility of the government to provide public infrastructures to mitigate
flood events. Infrastructure provision requires not only technical capacity and funding but also proper
coordination among different government institutions. A considerable amount of investment allocated
for significant infrastructural work for flood prevention will only act as a short-term and reactive
solution rather than a long-term one. On the other hand, there is an increasing role of developers,
since most of the land is owned privately. They are dominant players in developing industrial and
housing estates, which are regarded as major land conversion within the study area. Accordingly,
collaborations with private sectors (landowners) is an excellent opportunity to further manage river
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basins, mostly to mitigate flood, which is unavoidable in the situation where urbanization (i.e., land
conversion) has spread through the whole area.

5. Conclusions

Limited attention has been paid to the potential effects of river basins on urbanization-associated
floods. In general terms, it is well known that “most cities are historically developed near rivers or
oceans to ensure the supply of water” [62] (p. 1). It is therefore not surprising that Indonesia—a
country surrounded by waters from many rivers—has cities that are located around waters. Therefore,
this study confirms Zhang et al.’s [63] (p. 384) thesis that the process of urbanization “exacerbates flood
responses” in low-lying areas. Using this case study, we identified possible urban land use components
of the global urban flooding crisis. This also implies that rapid urbanization, in addition to the lack
of land-use planning (or inappropriate implementation of the plan), have increased the amount of
land exposed to floods [62] (p. 1). One key issue deduced from this study is that there is a relationship
between flooding and urbanization. However, such a relationship may not always be straightforward.
It can vary from country to country depending on their respective planning and development strategies,
human behavior or response to flood and urbanization scenarios; and most importantly, the role of
governance in the management of floods. From the context of land use and management, this study
has shown that the river basin is a linkage factor or object in the flood—urbanization relationship.

The study highlights the importance of investigating the role of river basins in impacting flood
events in highly urbanized areas. Disaster risk reduction through proper land use planning and
controlling is an essential instrument for safeguarding urban areas (such as the case study area, and the
entire island of Java in Indonesia). This provides an opportunity to sustain coastal or island settlements
and prevent them from being converted into urban islands, which may face complex environmental
issues, including extreme precipitation or water-related disasters, and hydrometeorology-associated
events. However, without proper management measures, technical measures alone are not sufficient to
improve this situation. In this regard, the role of governance in flood management is crucial. This aspect
is a missing link in the urban environmental risk management strategy in Indonesia. The country’s
decentralization policy, which has been in operation since 1999, has led to a cumbersome coordination
process for land use allocation instead of a solution-oriented one. Due to the decentralization policy,
the local government is lacking in authority in this context. Instead, each local or municipality
government is focused on the economic development, which is highly dependent on massive land
conversion with no recourse to geographical delineations of the river basins. Such action will continue
to bring dire environmental consequences, especially given that no appropriate actions have been
taken to alleviate them. Hence, the effect of urban land-use on extreme precipitation and flooding
should be studied more explicitly. The study presented in this paper is an urgent call to comprehend
urbanization beyond a mere administrative-based process. Urban environmental risks generated from
urbanization can be mitigated by understanding their land use components. We hope that this study
will motivate other scholars from the Global South to investigate the role of river basins in other urban
areas in search of solutions for sustainable environmental risk governance in urban areas.
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Abstract: We set out to unveil gender inequality with respect to women’s access to family land
following the surge in tree-planting in selected villages in the Southern Highlands of Tanzania.
Specifically, the study describes land-transaction procedures at the household level and shows how
the lack of women’s involvement in such land transactions affect their access to and control over family
lands. Gender inequality is portrayed in a variety of social and economic activities, with women
being deprived of access to, control over, and ownership of land. Although the current land laws
address gender inequalities pertaining to women'’s access to, ownership of, and control over land,
the impact of such reforms has been minimal. Drawing on Bourdieu’s concept of symbolic violence,
we reveal how women suffer symbolic violence through traditional practices of land management and
administration. Societies in the studied villages are strongly patriarchal, with men being dominant and
women subordinate. In such a patriarchal system, women’s empowerment is urgent. Women require
knowledge and awareness of the laws and regulations that affirm their rights not only to family
lands, but also to participation in decision-making processes regarding family assets. We recommend
non-oppressive approaches to natural-resource management. As such, we call for existing authorities
at the village and district levels, Non Governmental Organisations (NGOs) and legal bodies to
promote gender equality in land-management practices. We also advocate dialectical communication
between women and men in order to reveal and heal practices of symbolic violence, and enhance
gender equality in respect of access to land and its control and ownership in villages in the Southern
Highlands of Tanzania. Effective implementation of existing land laws and regulations that address
gender inequality and associated violence is unavoidable.
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1. Introduction

Gender mainstreaming constitutes a fulcrum for development planning and an entry point to
the successful management of natural resources in developing countries [1]. This has been advocated
by the United Nations General Assembly through its fifth Sustainable Development Goal (SDG),
which targets achieving gender equality and empowering all women and girls by 2030 [2]. Gender
equality, achievement of which still requires global efforts from small units in rural areas to highly
developed communities, is a pillar for attaining a peaceful, prosperous and sustainable world.

Notwithstanding geographical disparities involved, most societies exhibit gender inequalities
in access to and control over and the management of land and landed resources, including forests,
with women being the victims in this situation [3,4]. In most areas of rural Tanzania, land ownership
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is guided by traditions, customs, and taboos that legitimize some groups of people as landowners,
while excluding others [5]. Although some societies use criteria, such as age, marital status, and wealth
to identify those who are entitled to access land [6], others use gender differences and traditional
taboos as criteria determining access to, use of, and control over this natural resource [1]. In the book
Gender, Environment, and Development, Heleen van den Hombergh describes the importance of gender
concepts in environmental debates. Although Hombergh admits that men and women use natural
resources differently and at different rates [7], other scholars argue in addition that men and women
do not have equal rights to resources, nor can they draw equal benefits from them [8].

Gurung and colleagues, studying a society of the Hindu Kush in the Himalayas, described women
as having access to and being involved with low-value non-timber products, including collecting and
fetching firewood, fodder, and medicinal herbs, which serves immediate social demands, while men
undertake the more laborious and heavier tasks of felling trees and cutting branches [8]. Similar
observations were made by Follo and colleagues [4] in their analysis of gender in relation to forest
ownership in Europe. They described private forests as forming a male system that is experiencing
some changing dynamics, as women emerge as new forest owners. As Aelst and Holvoet observed [9],
unlike men, women are restricted from owning important resources, which forms an obstacle to
the development of sustainable rural livelihoods. Despite such marginalization, through gender,
women’s triple roles of reproduction, production, and community services, can be seen as having more
interaction with nature, than is the case with men, giving them broader knowledge of land productivity,
possible natural tree species, and the deleterious impacts of the mismanagement of natural resources,
including land [10]. Moreover, women endure violations of conscious choices in their day-to-day
practices because the violations are misrecognized and, hence, normalized. This is because of symbolic
violence: “in order to be socially recognized, symbolic violence must get itself misrecognized” [11].

For rural development to be realized, synergistic efforts involving both men and women to use
the existing natural resources of land, water, biodiversity, and the like, effectively are unavoidable.
Unfortunately, women do not enjoy full involvement in the management of natural resources because
of traditions and taboos that oppose this [1]. When it comes to positions of power, most African women
are subordinate to men, which, in the long run, influences social relations, and, hence, the management
of natural resources, community development, and family livelihoods [12].

Several studies [3,6,13,14] have addressed women’s access to land in Tanzania and Africa. Building
on these studies, and drawing in particular on Pierre Bourdieu’s symbolic violence, an insidious and
invisible form of male domination over women, this study analyses the gendered access, control
and management of family land in the Southern Highlands of Tanzania following a recent surge in
tree-planting that requires the acquisition of more land. More specifically, the study describes land
transaction processes at the household level and the manner in which the lack of women’s involvement
in such transactions affects their access to and control over family land. The paper is organized as
follows. The background section assesses the availability of village land for tree-planting and the rush
for timber. This is followed by a presentation of the conceptual framework, followed by a description
of the methods of data collection and analysis. The findings and a discussion are presented next,
followed by the conclusion at the end of the paper.

2. Background

The surge in tree-planting activities in the Southern Highlands of Tanzania, just mentioned, is
largely a result of the dwindling supply of timber from the Sao Hill state plantation in the 2000s [15],
which has motivated both private companies and individuals to fill the shortage. Early sales from
private woodlots generated enormous earnings, making the timber trade a lucrative business. This has
in turn stimulated the participation of different categories of domestic investor, ranging from village
residents to urban dwellers, to rush to the villages and acquire village land on which to plant
trees [16]. The multitude of tree-growers that have now surfaced has fuelled formal and informal
transactions of village lands between indigenous smallholders and tree-growers, practices that have
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transformed potential cropland into woodlots [17,18]. While urban-based investors see tree-planting
as a lucrative business, smallholders have found that their land has suddenly become a profitable
commodity, leading them to become involved in land transactions to make money. However, as these
transactions are conducted and/or supervised by men, they benefit them more than they benefit
women. Although socially recognized, the complementary domination of men over women that can
be observed amounts to symbolic violence [11].

Tanzania’s land reforms, such as the Land Act and the Village Land Act of 1999, have the
aim of eradicating gender inequalities in land ownership. However, these reforms have yet to be
fully realized [6]. Although they have decentralized the land administration system to lower-level
state organs such as village councils (VCs) to ensure, among other things, equality in land transfers
and ownership between men and women, these reforms have still not reached rural communities.
Where they have done so, significant barriers have been encountered that limit their implementation.
Since land is an indicator of economic well-being, the traditions and taboos that restrict women from
managing land cement their marginalization and discrimination in the management of natural resources.

At the beginning of the African land rush, Sam Moyo and Yeros asserted that the scramble for
agricultural land and reforms to land tenure being promoted by neoliberal policies have had significant
negative impacts on livelihoods and welfare, especially among women, who in most cases take the
lead in the social reproduction of households [19]. Similarly, a scholarly work on land reforms in Africa
by Rasmus Pedersen showed this scramble for land going hand in hand with the individualization of
land parcels [6], a practice that further strengthens men’s as opposed to women'’s control over land.
The on-going tree-planting activities in the Southern Highlands of Tanzania have economic, religious,
cultural, social, and environmental impacts regarding the loss of medicinal herbs, natural food stuffs,
fuelwood, fodder, grazing lands and ritual sites, as well as the degradation of catchment areas, with the
eventual impacts being skewed towards women [8,20].

Traditional practice in some African societies dictates that women cannot inherit land or landed
properties but must access land through their male relatives, such as their fathers and husbands [1,3,6].
Although they form the largest proportion of adults in Tanzania, and although agriculture is their
main form of employment, women do not have rights to immovable resources, such as land [5]. Thus,
their marginalization is traditionally created and maintained by societies that recognize men as the
dominant group and women as subordinate [21].

The assumption that access to land is becoming less gendered, that is, that it now relies less on a
woman’s relations with her male relatives, is still subject to qualification [6]. In most of Sub-Saharan
Africa, access to land is a masculine right, which still causes women to access land through marriage
or other male relatives. Although this situation affects women differently, their effects are no less
profound [22]. In the wave of land reforms in different African states in the 1990s, Tanzania enacted
two pieces of legislation: the Land Act and the Village Land Act, both of 1999. While recognizing
existing customary rights, these laws decentralized land administration system to village councils,
and prohibited discriminatory practices preventing access to land by women [23]. Specifically,
Section 3 (2) of the Village Land Act stipulates: “the right of every adult woman to acquire, hold, use, deal
with and transmit land by or obtain land through the operations of a will, shall be to the same extent and subject
to the same restrictions as the right of every adult man.” To safeguard women’s rights to land, the acts
provide for women’s participation in organs of land administration. Thus, the Village Council must
include more than two women, the Village Adjudication Committee more than three [24]. The law
insists that any custom that denies land rights to women, children or individuals with disabilities shall
be void and inoperative [23].

Despite such interventions, land access remains skewed more to men than to women, although
practice has improved somewhat [6]. Even though more men register for land ownership than do
women, land rights to both genders are firmly recognized. In fact the current reforms, though far
from being fully implemented, are fostering the individualization of land parcels. Coupled with the
increased pace of tree planting, which increases the pressure on land, land transactions have disrupted
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customary practices that ensured access to land for divorced women and widows. Thus in many
traditional societies, women still suffer from discrimination [14].

3. Conceptual and Methodological Approaches

3.1. Conceptual Framework

The current study is inspired by rampant transactions of village lands in the Southern Highlands
of Tanzania. Specifically, this study was conducted in Mufindi, Makete, Wanging’ombe, Kilolo,
and Njombe Districts (Figure 1), where land transactions in support of tree-planting have become very
frequent. Land is being transformed into a commodity, one that is readily available for sale to domestic
investors, who use it to grow exotic trees of pine and eucalyptus. As observed earlier, most land-sellers
are men, who undertake these transactions even when women (wives or mothers) oppose it, a further
demonstration of the power imbalance between men and women, with women ranking low in both
power and status [21,22]. The rush for timber and, hence, for tree-planting, is not so widely observed
in other parts of Tanzania as in the Southern Highlands, especially in the Njombe and Iringa regions,
where planting timber trees was a state affair, until supplies of timber from state estates, such as Sao
Hill, dwindled to their lowest levels [15].

There is a long history of struggles against female discrimination, as is reflected in the use of
different terms [25]. Several concepts, such as psychoanalytical feminism, liberal feminism, radical
feminism, radical cultural feminism, and liberal political theory, advocate the equality of all, in spite of
differences of gender [26,27]. However, societies in different parts of the world have embraced practices
that perpetuate the power imbalance between men and women [11]. Pierre Bourdieu describes the
dominant practices that deprive subordinates of agency and voice as symbolic violence, a non-physical
form of violence that is manifested in the power asymmetry between social groups, which is ‘exerted
for the most part through the purely symbolic channels of communication and cognition, recognition
or even feeling’ [27]. Symbolic violence exists in either recognized or misrecognized forms, may or
may not be challenged, and may be changed or unchanged [28]. Thus, misrecognition is the highest
level of symbolic violence, occurring in most natural settings and social practices, and demonstrating
the highest level of a lack of consciousness regarding such practices [29]. James David unpacked the
meaning of misrecognition in Bourdieu’s view, seeing it as a result of day-to-day practices that give
meanings, with the result that things, situations, and processes are ultimately not recognised for what
they really are because of previous cognition within the habitus of those confronting it [30]. Since a
thing, situation, or act is attributed to another realm of meaning, interests, inequalities, domination,
and other effects continue as natural and covered. Nancy Fraser called being misrecognised as being
“denied the status of full partner in social interaction and prevented from participating as a peer in social
life ... .” [31]. Misrecognition engenders subjects “unworthy of respect or esteem”. When accepted as
normal social practices, actions of disrespect and a lack of esteem interfere with equal participation
among social groups, inequalities that amount to symbolic violence. Thus, misrecognition is a form of
knowledge derived from social practices that act as capital to a person, granting power and prestige
to the possessor. For instance, the androcentric practices of natural resource management among
global societies are taken for granted (doxic) practical values that receive little questioning from either
men as dominant or women as dominated [28]. Similarly, the traditional arrangements of most rural
societies in the global south grant powers to men as the owners of immovable natural resources and,
hence, as owners, decision-makers, and the rightful owners of land [29,32]. Concrete and symbolic
violence are both active mechanisms of social life tied to the order of domination and destruction [33].
Though not visible, practices of symbolic violence are equally destructive, as they create a dichotomy
of freedom and constraint through misrecognition, condescension, consent and the complicity of one
group in subordinating another [11,27,34]. It is through misrecognition that practices of symbolic
violence are perceived differently from what they really are, hence being accepted as a natural way of
life in the society concerned [35]. In practice, women’s silence regarding men’s dominant practices not
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only generates unequal power relations, it also makes acceptance more difficult and, hence, leads to the
reproduction of subordinates” own subjection [36]. Societies have accepted and internalized such social
control and complementary domination over women on the part of both men and women. Symbolic
violence exceeds the covert inequality and domination of women perpetrated by men, as it extends
to commodity market systems where economic conditions exclude, marginalize, disenfranchise and
promote gender inequalities [33]. Thus, disparities in the parental care given to daughters versus sons,
restrictions in the form of do’s and don’ts, and submission in marriage, groom symbolic violence,

which is nonetheless perceived by societies as natural, given and unchangeable [11].
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Violence in its different physical and symbolic forms exists in different areas of human activity,
from laws to gender relations and racial discrimination [33]. Durey identifies at least three areas
where social practices manifest symbolic violence and hence misrecognition, thus, undermining
women'’s potential, namely unequal pay between men and women for the same type and amount
of work, restrictions on women having further education and professional careers, and full-time
employed women bearing primary responsibilities in the household, including for children care [35].
Although collective voices demanding women’s empowerment and approaches, such as Women in
Development (WID) and Gender and Development (GAD), try to foster women'’s recognition and
empowerment in different countries, they are far from being successful when measured globally.
However, practices of symbolic violence can be challenged and sometimes changed once they are
recognized [27]. Social competition is one strategy that had been adopted by courageous but dissatisfied
members of subordinate groups when they call for change by challenging the dominant group. This has
led to changes in the social identity, status, material disposal and symbolic inequalities of some of the
reported cases [3,6,21,29].

3.2. Methods

The study adopted a qualitative approach involving data collection through in-depth interviews
and focus-group discussions with women specifically selected from households involved in land
transactions. Before the interviews and focus-group discussions started, the respondents were informed
about the aims of the study, and their consent to participate in it and to have their voices recorded
was sought verbally. After agreeing to participate, they were assured that their identities would be
kept anonymous and their responses confidential. In addition, they were told they had the right to
withdraw from participation at any time if they felt it appropriate to do so. The collected data were
transcribed verbatim and analysed by means of directed content analysis [37]. The study involved ten
female respondents from seven villages (Figure 1) with the following distribution: Isaula (3), Mhaji (2),
and one from Lupembe, Iyoka, [tunduma, Ndengisivili, and Ludihani villages. Since the study aimed
at understanding the nature of land transactions and women'’s attitudes to them, each respondent
was involved in a semi-structured interview that focused on issues concerning land transactions.
More specifically, the interview inquired after their involvement in land transactions, their attitudes to
them and the impacts of such transactions on their livelihoods. Although the sample for the study was
small, limiting its generalizability to issues of symbolic violence in the Southern Highlands, it highlights
and, thus, enables one to understand the women'’s experiences in relation to symbolic violence driven
by land transactions in the study areas.

Moreover, the analyses in this study are situational in nature, with interviews being conducted
with specific targets, namely women, with respect to their experiences regarding access to land as
impacted by rampant land transactions for tree-planting. The caveat made by Follo [4], namely that
when data are collected from a family or the head of a household as a unit of analysis, one obtains
more from men than from women, proved applicable in this case. As a result, husbands and wives
were interviewed separately, thus giving women adequate space to explain things in detail. Thus,
husbands were interviewed about their motives for selling land, while women were interviewed
regarding their involvement in land transactions. Thapar-Bjorkert and colleagues have described
interviews as a source of knowledge that, though created by individual perspectives, makes social
structures and collective processes through individual narratives that are never ordinarily direct
become direct and be constructed discursively [11]. The interview tool consisted of a checklist of
guiding questions on land ownership, transactions and violent practices associated with land and the
acquisition of landed resources. More specifically, wives were interviewed on their involvement in land
transactions and on the manner in which these have had some influence on their welfare. On average,
it took about an hour to complete an interview with one respondent. Four focus group discussions
(FGDs) with eight to nine women in a group were also conducted in Isaula, Mhaji, [tunduma and
Ndengisivili villages. A convenient sampling method was employed in choosing the women for the
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FGDs. Women of different ages, status and education were recruited. It took about an hour and a half
to complete an FGD. Generally, data-collection processes through interviews and FGDs were open,
critical and included dialogical interactions [28]. During interviews with men, we sought their opinions
on women'’s participation in land transactions. Most men insisted that women “know nothing” or
that women cannot say anything important about these matters because they are not supposed to
be involved. This is an example of the social practice of Othering and of the testimonial epistemic
violence of silencing [36], where men tend to disparage the knowledge and intellect of women, thus
disabling them from speaking. To overcome the challenges involved here, we avoided having men in
FGDs. This promoted the epistemic agency of the women, who eventually felt comfortable and able to
tell everything [36].

4. Results and Discussion

4.1. Patriarchal Systems and Gender Inequality in Accessibilty to Land

The phrase symbolic violence refers to a situation in which powerful actors continue to
enjoy unchallenged privileges in accessing resources and power through which they dominate
social interactions [11]. Different forms of domination and violence against women, both physical
(e.g., beating) and psychological, also called symbolic violence, are widely reported from across the
globe [10,11,28,29,33,35], including from communities in the Southern Highlands of Tanzania.
This study uncovered social practices that maintain the status of men as a dominant social group whose
plans and decisions regarding resource use and misuse are seldom challenged by women. In fact,
marriage, which brings individuals together as couples, is implicated in many social settings, including
raising children and making a family and a household, but not in the management of economic assets
such as land. In the study villages, the patriarchal system of human relations, which subjugates women
in matters related to resource ownership, still prevails. When it comes to land and landed resources,
men in all cohorts are symbolically entitled to ownership through inheritance or allocation by the
elders of the clan or tribe, while women are disadvantaged. When asked the reasons for unequal land
distribution practices, a woman at Mhaji Village stated men’s views of land ownership among girls
and women by saying:

“A girl is not given land because upon marriage she will go away and lose a family identity
and perpetuate her husband’s identity. Therefore, she will get land where she gets married.
Boys will remain in the family, hence are given land to establish settlements and for crops to
feed their families”. (Interview at Mhaji village on 9 November, 2019).

Thus, although women are involved in the management of family lands, they are not entitled to
own the resource, but only to use it for the purposes of improving the household’s well-being. A similar
account was given by women in an FGD in Isaula village, who complained with one voice against
the traditional social practices that limit women and daughters from owning immovable resources
such as land and trees, on the basis that, as women do not contribute to the development of the clan,
they should not participate in its inheritance.

Although rural families sustain the doxa regarding domination and subordination!, some married
women problematize these social practices by demanding equal treatment and consideration, and hence
a share of the benefits from economic assets like land. In one of the interviews, an obviously aggrieved
woman shared the bitter words she had received from her husband when she demanded a share of the
gains from the land he had sold to tree planters,

“You want the share of money, but when we got married, did you come with the soil from
your father?” (Interview at Isaula village, 17 April 2018).

1 A society’s taken for granted, unquestioned truths (after Bourdieu).
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This response, apart from psychologically abusing the woman, negates her agency and voice
by treating her as a nothing or nobody. This misrecognition of her potential position and her silence
legitimizes the power of men over women, thus perpetuating symbolic violence, which is harder to
recover from than physical violence [11,35]. Such attempts by women to challenge these long-standing
dominant practices are in vain. A woman cannot make any further demands because no one will
support her claim against her husband, thus making her demand unreasonable. This kind of male
practice portrays male dominance in society as a natural phenomenon, hence legitimizing women’s
subordination [35] and treating them as unworthy of respect and esteem [36].

4.2. Land Transactions for the Surge in Tree Planting Have Perpetuated the Disadvantaging of Women in
Respect of Land Ownership

According to the relevant literature, land is an asset that can raise women’s economic well-being
in the form of money or income earned from the lease or sale of land [3,32,38] and, thus, reduce
their poverty [39]. Some daughters and women in the study villages have realized the opportunities
presented by land and, therefore, claim their share of land from their fathers. Their efforts to show their
agency and voices are nonetheless in vain because of the misogynistic behaviour of their fathers. It is
striking that mothers are not asked to intervene in matters of control over resources because they too
are victims of similar situations. An interview with a young married woman revealed that, after being
refused by her husband because she is not a member of his clan, she and her young sister, who has
married elsewhere, resorted to claiming ownership of land from their biological father. As could
be expected, they were disappointed to hear their father denying them access to land because they
were married. Instead, he told them that their husbands should handle all issues regarding land.
After weighing up the negative statements made by her husband and father, the older sister blamed
her father by saying:

“Why is my father treating me like this? I am his daughter like my brothers. I deserve a
share of land, even if it’s just a little plot.” (Interview in Isaula on 17 April 2018).

Although cases of women'’s marginalization persist, some of them acknowledge that some changes
have been made in society and that some families treat their children equally. Asked about her
experience of land acquisition at Isaula village, one woman (61 years old) said:

“In the past, it was a system that land is given to boys only. Girls were told that they would
get land from the families to which they get married. Even for crops, there was a strong
monopoly that a woman had no rights to sell her farm produce, and this practice still exists
in some families here. We are thankful to people from Participatory Ecological Land Use
Management (PELUM)? for helping a lot to change this.” (Interview on 17 April 2018).

Women are subjected to social pressure that restricts them in realizing their potential, including
the expression of their rights and interests. According to Idris, factors that limit women’s economic
potential include time poverty, ignorance, reproductive pressure, a lack of assets, a lack of financial
services, a lack of male support and labour, and cultural norms [5]. Due to symbolic violence,
which restricts women in furthering their education, rural women remain potentially less educated
and are hence subjected to social pressure that deters them from claiming their rights and limits their
awareness of what to do when they are denied their rights [40]. Although Tanzania’s land laws [41]
provide for access to land resources by marginalized groups, including women, the factors mentioned
in this paper render the provisions unproductive.

2 PELUM is an acronym for Participatory Ecological Land Use Management. It is a USAID-funded NGO that established the
Isaula Village Land Use Plan, and also surveyed land parcels for individuals. They thus sensitized married women being
co-owners of land plots with their husbands and women to being the sole owners of land parcels.
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Some women accept the restrictions imposed by men simply in order to preserve harmony in the
family, which contributes to their subjugation. In one case, a divorced woman started her life in the
house she had built on land given her by her father. Since marrying another man, who moved into
her house, she has complained of the domination she experiences in her own house. Although she is
proud of having her own house, she still faces similar challenges in her marriage. She recognizes the
domination she is experiencing, but her respect for her husband has led into her debt and dependence
and exposed her to ingratitude [11]. When asked about her experience of her marriage, she had this
to say:

“Sometimes he overreacts to some issues as if am staying at his house. He intervenes in some
of my plans with trees that he found there after marrying me. I do not like that. (Interview at
Mhaji, 9 November 2019).

When asked why she does not stand firm and insist on her plans, she said,

“A man needs a woman who is submissive, otherwise he will be stressed. So I just cool down
and listen just to make him feel honoured.”

Although she is not in agreement with her husband’s practices, she decided to accept his
mistreatment of her so as not to prolong the disagreements, thus accepting the man’s wrong-doing but
falling complicit [11] in her own subjugation. Thus, submission to symbolic violence turns women into
the involuntary servants of the norm of male domination. However, this finding on woman'’s experience
of gender relations contrasts with the findings reported by Panda and Agarwal, who considered land
ownership to be a factor in reducing tolerance to violence, when they say, ‘Women owning immovable
properties—land and a house—are found to face a significantly lower risk of marital violence than
property-less women’ [29]. These properties are considered a security guarantee that can support
a woman in escaping from a violent environment. Land and a house can provide a minimum of
basic needs, shelter, food and clothing. Ownership of such properties provides freedom from social
deprivation, poverty and poor economic opportunities, which, according to Amartya Sen, is by itself
development [42]. This observation was substantiated by a woman with four children who was
divorced after staying in her marriage for nine years. During her first marriage, she did not own a
piece of land or a house and instead had to depend on her husband, who mistreated her in several
ways, including insults, slaps, beating, threats of abandonment and eventually a divorce. Lack of
assets such as land and a house compelled her to seek refuge with a man who had showed interest in
her, and she hence ended up as a second wife to him, which in her opinion, was not a good thing to do,
but she had been driven to it out of desperation. She said,

“If you don’t own a house, you will be driven away like a dog, and because of life’s hardships
you will find yourself establishing relationship with married men, which is bad.” (Interview
at Mhaji, 9 November 2019)

Now that she owns these properties, she evaluates her past and current situation as follows,

“Some men are not liberated by education. They severely oppress their wives, and the wives
cannot do anything. If you fight for your rights, they create situations that will eventually
harm you so that you don’t benefit from compensation and properties.” (Interview at Mhaji,
9 November 2019)

Recently, it has been widely advocated that women should own assets, such as land, and should
exercise control over them. Since the ownership of assets such as land and a house provides a woman
with security and tends to moderate men’s violent practices [29], married women misrecognize the
domination associated with it. However, having a plot to farm does not guarantee freedom to make use
of the products of that land, nor control over expenditure of the income generated from the harvests
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as long as the harvests are taken to a house built by a man or built on his land. Some men use asset
ownership by a woman as a control mechanism. Men pretend to surrender control of some plots of
land by transferring ownership to their wives, who eventually feel loved and secure by having control
of production. As a result, women put a great deal of effort into tilling, planting, weeding, and the like
to improve yields and, thus, increase harvests. However, normally such ownership and control fades
at the beginning of the harvest season, when men resume their dominance and exercise control over
the farm’s production. In one case, a woman from Mhaji village who is married as a second wife was
made aware of misrecognition of her rights when she was given 1.5 acres of land as hers to produce for
the benefit of her household. She put more effort into her farm, hoping to earn a substantial income at
harvest, but this did not materialize, as her husband controlled the produce and the income generated
from the harvests. Narrating her experience, she said:

“This house is like a government asset. When you are given a farm, you will go and cultivate
it, but the harvests belong to the government. You cannot plan for utilization of the harvests
because though he told you the farm is under your control, he takes the harvests. When you
sell some products, he takes the money. If you ask why this is, he asks you back if that is
your property. He says it is in his house.” (Interview 9 November 2019).

The amount of coercive power exerted by the husband establishes consent to and complicity
with power relations by both the dominator and the subordinate, which ultimately legitimizes and
internalizes symbolic violence. Inequality and violent practices are spread across the villages that
experience rampant tree planting activities. Such irregularities are manifested as the misrecognition of
women’s potential, rights, and responsibilities, their consent to socially defined and accepted power
relations between men and women, and their complicity with normalized symbolic power.

Consent and complicity on the part of women regarding practices that amount to symbolic violence
have perpetuated decision-making practices that are skewed in the interests of men. Men’s desire
for financial resources has fuelled transactions of land and landed resources, leaving most families
with sparse productive lands. Women are threatened and/or maltreated when they voice concerns
over resource control. This long-standing patriarchal and misogynist system has established a skewed
relationship between men and women. Apart from being deprived of the rights to resource ownership
and control, women are regarded as homemakers, men as breadwinners [10]. With symbolic power,
the man decides what to do with the land, and since women are not involved in decision-making,
they are equally uninformed of the decisions that have been made, including which plots of land have
been sold to domestic investors, leading to a loss of family lands. In this regard, one 53-year-old woman
reported one particular bad experience with male domination. In her case, her husband sold one of
her favourite parcels of cropland without her consent or awareness. When asked how it happened,
she said:

“It was the rainy season, so I went to prepare the farm for growing maize. Arriving at
the farm, I was astonished that our farm was invaded by tree growers, which made me
come home quickly to ask him. He then told me that he sold it too.” (Interview at Isaula,
April 2018).

When asked what her reaction was, she simply said,
“Ifelt very bad but could not do anything. When a man decides, it is over. You cannot disagree.”

Silence is one of the options women take to show their complicity with a potentially coercive
situation. Disapproving a man’s actions, which would be more appropriate, implies misbehaving.
Misrecognizing their potential, women comply with the domination that is exerted over them to avoid
more violence from their oppressive partners [11]. This is a practice whereby symbolic violence is
recognized but not challenged, thus legitimizing its proliferation and influence over the subordinate [27].
If left unchallenged, a dominant person will continue the same practices as if they are legitimate.
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Tree planting has led to the conversion of much cropland into woodlots. Such conversions are done
by families either to diversify their incomes for their households by undertaking tree businesses, or to
sell cropland to domestic investors for tree-planting. When asked about tree-planting in her household,
one woman from Ludihani village confirmed that they have several woodlots established by her family.
However, since her husband does not participate in crop-farming, he has expanded tree-planting to
family croplands. This is worrying her, as she sees their croplands dwindling, which will have adverse
effects in the near future. Talking of her husband’s practices, she said:

“He has planted trees on some of my maize farms. He does not know the risks we are going
to face when we run out of food. He does not stay at home [but] rather spends most of his
extra time at the pub for bamboo juice.” (Interview 17 April 2018)

The dwindling of croplands is evidence of the land hunger that families will be facing in the near
future. Women are worried about the impending hunger and poverty that might hit them when land
and food are eventually gone. Men’s planning, apart from being discriminatory, exacerbates poverty
and hunger, thus undermining the global efforts stipulated in SDGs 1 and 2 to achieve zero poverty
and zero by 2030 [2].

Drawing on Bourdieu’s scholarly work Distinction of 2002, Angela Durey argues that the
characteristics and practices of dominant groups can be changed or moderated through the critical
practices of conscious subordinate groups, especially when such subordinates actively engage in
activities that can influence change [35]. Similarly, Ojha stressed the status of misrecognition as
dynamic, allowing it to be recognized, challenged and changed. It is thus for subordinate groups that
are agents of change to recognize their potential and opportunities to instigate the desired changes in
their interests [28].

5. Concluding Remarks

In this paper, we set out to uncover gender inequality with respect to women’s access to family
lands, in the context of the tree-planting surge in selected villages in the Southern Highlands of Tanzania.
Drawing on Bourdieu’s concept of symbolic violence, we observe the subjugation of women'’s voice
and agency in claiming resources, hence, their limited involvement in land transactions. This is despite
reforms to the system of land administration that have been introduced in Tanzania [23,41], especially
in the study area, where land ownership, control, and utilization are still dominated by the patriarchal
system, which discriminates against women. Women become victims of symbolic violence through
traditional practices of inheritance, which limit their ability to have control over land. This happens
because of their misrecognition of the violence inflicted on them. However, even in cases where
symbolic violence is recognized, the affected women decide not to challenge it for fear of causing
matrimonial disturbances. Moreover, although Colaguori [33] denies that violence is a destructive
practice per se when he says, “Violence is therefore not only an active mechanism of social life, it establishes
the political ontology of social life”, he still acknowledges, as we do, that violence greatly affects women
in terms of their access to both land and its associated benefits.

Effective implementation of the existing land laws and regulation is unavoidable. However,
success will depend on overcoming the symbolic violence that disadvantages women. This calls
for local governments at the village and district levels, NGOs such as PELUM, legislatures and
policy-makers to promote gender equality in land management practices, as well as empowering
women against dominant and discriminatory traditions and customs. This entails, among other
things, capacity-building, regarding knowledge of the law among village land administrators—that is,
the Village Council—and best practice of the same among villagers. Legal frameworks, laws,
and regulations can affirm their right not only to family lands, but also to participation in
decision-making process regarding family resources.
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Finally, although the conflict between men and women over resource ownership and control
is nothing new, it provides room for debate and negotiation for a better balance of power. In a
study of epistemic violence on Othering, Bunch [36] recommended that communities actively develop
non-oppressive practices in respect of gender and social positions among others, as a way of stopping
violence. Moreover, contrary to radical feminist perspectives that focus on women alone in dealing
with society’s gender challenges, we prefer to promote dialectical communication between women
and men. This will both reveal and heal practices of symbolic violence and enhance gender equality
in the management of land and other resources in the selected villages in the Southern Highlands
of Tanzania.
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The authors would like to correct the following section of this paper [1]:

Before: Funding: This research was funded by the Korea Environmental Institute (RE2020-17).

Corrected version: Funding: This research was supported by the grant from the basic project
‘Social model development of environmental pollution damage for recovery of victims’ lives’ funded
by the Korea Environmental Institute (RE2020-17) and the “Urban-based complex plant demonstration
study utilizing underground space” program funded by the Ministry of Land, Infrastructure and
Transport of the Korean government (20UGCP-B157945-01).

The authors would like to apologize for any inconvenience caused to the readers by these changes.
The changes do not affect any scientific result of the paper.
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