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ARTICLE INFO ABSTRACT

Keywords: Drylands in Sub-Saharan Africa are subject to rapid and enduring population increase, agricultural expansion,
Drylands land large-scale infrastructure developments, as well as climate change, affecting some 265 million pastoralists
Enclosures and agro-pastoralists. These changes are promoting a transition from traditional pastoralist ways of life char-
Pastoralism . - L . . .

Restoration acterized by seasonal mobility, towards more sedentary livelihoods based on more intensive and commercial uses

of land-based resources. As part of of this ongoing transition, establishment of enclosures on pastoralist commons
is emerging as a default, but highly contested, development pathway. Based on a review of the current enclosure
debate across the natural, economic, and social sciences, with a geographical focus on the East African drylands,
we discuss the potential and limitations of enclosures as land management tool, and propose a conceptual
framework for how enclosures can act as an integral part of sustainable pastoralist land use. Such a framework
constitute an important piece of the puzzle for more productively linking the urgent need of innovative ways of
managing pastoralist rangelands, to the present international and national commitments to restoration of

Sustainable land management
East Africa

degraded lands.

1. Introduction

One-third of the human population and half of all the world’s live-
stock live on drylands (arid, semi-arid, or dry sub-humid land), which
constitute around 40% of the total global land area (Maestre, Salguero-
Gomez & Quoro, 2012). In Sub-Saharan Africa (SSA), some 240 million
agro-pastoralists and 25 million pastoralists have livestock as their pri-
mary source of income, mainly based on pastoralist land-use strategies
on lands that are commonly under communal or common property
rights-based tenure systems (Lane, 2013; Neely, Bunning & Wilkes,
2009). Although often referred to as ‘traditional’, pastoralist systems in
Africa south of the Sahara are highly dynamic and currently confronted
by and undergoing rapid changes. The population in SSA is expected to
double by 2050 and then double again by 2100 (UN, 2017), and pop-
ulation increase is very rapid also in drylands (Fig. 1). In Kenya for
example, all counties (except for the capital Nairobi) experienced a
doubling or more of their populations between 1999 and 2019 were
dryland counties (KHPC, 2019). Other important changes include
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climate variability and climate change, accelerated national and inter-
national demand for livestock products, and increasing pressure from
competing modes of land use in the form of urbanization, large-scale
infrastructure projects and expanding crop agriculture (Aalders et al.,
2021; Catley, Lind & Scoones, 2013; Korf, Hagmann & Emmenegger,
2015; McDermott et al., 2010; Thornton, 2010).

Together, these changes are promoting a transition of pastoralist
ways of life towards more sedentary livestock management strategies,
more intensive and commercial use of land-based resources, and
increasing privatization of land (Greiner, 2017; Korf, Hagmann &
Emmenegger, 2015; McDermott et al., 2010). While there is general
agreement regarding the characteristics and direction of the transition,
the literature on the future of pastoralism in East Africa is highly
polarized in terms of whether this transition is desirable and sustainable
or not (Beyene, 2014; Catley, Lind & Scoones, 2013; Greiner, Alvarez &
Becker, 2013). An increasingly common, but highly contested feature of
the transition is the establishment of enclosures on pastoralist commons.
On one hand, the enclosing of communal land is associated with land
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grabbing, elite capture of common resources, social as well as nature
conservation conflicts, and a general process of fragmentation and pri-
vatization of pastoralist land (Hall, Scoones & Tsikata, 2015; Lind et al.,
2016; Unks et al., 2019; Veldhuis et al., 2019; Weldemichel & Lein,
2019;). On the opposite side of the debate, the practice of enclosing
communal land is seen as an important management tool for sustainable
intensification' of drylands (Catley, Lind & Scoones, 2013; McDermott
et al., 2010; Verdoodt, Mureithi & Van Ranst, 2010). Some scholars even
claim that the expansion of enclosure systems constitute a “default
development” in contexts where land resources are under increasing
population density and pressure (e.g. Woodhouse, 2003).

Portraying enclosure management as either the working of political
and economic structures that threaten to further marginalize and
dispossess pastoralist communities, or as a panacea solution for sus-
tainable land intensification, severely limits the space for identifying
and developing enclosure management strategies that can contribute to
both landscape restoration and sustainable livelihoods. In this paper, we
argue for and seek to demonstrate that such a space is necessary in order
to generate alternative ways of thinking about enclosure management
that can guide strategies towards sustainable pastoralist land
management.

2. Enclosures from a critical perspective

Numerous case studies have highlighted, documented, and antici-
pated negative consequences of increasing sedentarization, commodi-
fication, and privatization in general, and of enclosing communal land in
particular (e.g., Beyene & Korf, 2008; Gavin, 2009; Mwangi & Dohrn,
2008). This is a body of literature that tends to approach enclosures with
an emphasis on their political nature (in terms of driving forces behind
their establishment as well as their unequal outcomes within and across
pastoralist communities). According to Gebeye (2016), sedentarization
has to date mostly led to disappointing outcomes. For example,
compared to unsettled pastoralists, sedentary pastoralists have been
showed to be poorer, more malnourished, unhealthier, and
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marginalized. In line with this general argument, Greiner et al. (2013)
report that increasing sedentarization among Pokots in Kenya has
generated land shortages and changing land tenure systems, which in
turn have aggravated livelihood inequalities and internal conflicts. As
the enclosure of communal land impedes the mobile way of life that
underpins pastoralist economies, Korf et al. (2015) put their spotlight on
the emerging intra-generational conflict between a younger generation
with a preference for a more sedentary lifestyle and the older generation
fearing disruption of culture and tradition.

Critical interrogations of commodification and intensification as
central features of changing pastoralist systems have pointed out an
ongoing rush for acquisition of pastoralist land as part of a broader
process of nature commodification and monetarization in previously
peripheral regions in southern Africa (Abbink, 2011; Lavers, 2012).
Regassa, Klute and Detona (2017) report an ongoing infiltration of a
utilitarian approach to land use that severely alters pastoralists’
perception of themselves and their relationship to nature. Taking the cue
from this report, enclosures should therefore not only be viewed as
material demarcations of property, but also understood in terms of how
they reinforce a commodifying perspective on human-nature relations
(Korf et al.,, 2015). A substantial proportion of the literature on
commodification and commercialization of pastoralist land focuses on
enclosures in the form of wildlife conservation areas. Butt and Turner
(2012) and Greiner (2012) point out that although wildlife conservation
may offer substantial economic opportunities for pastoralist commu-
nities through revenues from tourism, there are also frequent examples
of how the enclosing of land for the purpose of nature conservation
cause conflicts. Such conflicts revolve around tensions between the
needs of pastoralist communities, conservation requirements, and the
interests of the tourist industry, as well as resurgent violent conflicts
over disputed borderlands. On a substantially different note, Greiner and
Mwaka (2016) as well as Aalders et al. (2021) interprets ongoing pro-
cesses of land commodification as driven by attempts to reap the benefits
of anticipated infrastructure investments in the region. In terms of
outcomes, they especially point at emerging land conflicts arising from
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! In this paper, we define sustainable intensification broadly, as diverse ways
of increasing economic output, typically from very low levels, without causing
negative effects on the environment and other ecosystem services.

the process, and as Greiner and Mwaka (2016) notes: a highly visible
material feature of land intensification across drylands is the increasing
use of fences to enclose land that used to be a communal resource
(Greiner & Mwaka, 2016).

The intimate relationship between enclosures and privatization is
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frequently described in the literature. For example, Kay (2016) notes
that privatization and enclosures are central themes of neoliberal policy-
making, and Hall et al. (2015) conclude that despite enormous differ-
ences between different cases, a common thread in the establishment of
enclosures in East Africa is that it constitutes a first step towards pri-
vatization of land rights and social differentiation. In most studies
examining the privatization of pastoralist land, changing land tenure
dynamics are the main focus. Evidence from numerous case studies
across East Africa and beyond convincingly show that poor and
marginalized groups tend to lose out when communal tenure is trans-
formed into private property (Greiner, 2017; Lane, 2013; Lind et al.,
2016; Nyberg et al., 2015; Weldemichel & Lein, 2019). For example,
Galvin, Reid, Behnke and Hobbs (2008) emphasizes the importance of
reciprocal rights to common pool resources among pastoralist groups in
East Africa. They argue that the ongoing systematic move towards pri-
vate tenure is resulting in loss of access to dry season refuge areas for
many pastoralist communities. In an analysis of the implications of
privatization for (re)distribution of land rights, Boone (2019) concludes
that privatization tends to generate significant benefits for individuals
and households that are already well off, while it tends to expose the
poor and vulnerable to high risks of loss of property. Taking this argu-
ment even further, Hall et al. (2015) suggest that the processes of pri-
vatization and individualization nearly always undermine the tenure
security of smallholders.

3. The potential of enclosure management

In contrast to the criticism described above, enclosure of communal
land is by others seen as a potential for improvement of pastures for
increased productivity in livestock-based agro-pastoral systems, driven
by increased demand for livestock products (Catley et al., 2013; Del-
gado, Rosegrant and Meijer, 2001; McDermott et al., 2010; Nyberg et al.,
2015; Thornton, 2010; Wairore, Mureithi, Wasonga & Verdoodt et al.,
2010; Woodhouse, 2003). Studies primarily based in the natural and
economic sciences show that enclosures can both contribute to resto-
ration of degraded rangelands (Beyene, 2009; Burian et al., 2019; Ver-
doodt et al.,, 2010), and if managed properly, enhance livestock
productivity through increased access to quality pastures, (Mureithi
et al., 2016). Enclosures as a means to restore degraded land have been
widely used in e.g. Ethiopia and Kenya (Beyene, 2009; Nyssen et al.,
2015; Nyberg et al 2019). In both countries, enclosures contributes to
the African Forest Landscape Restoration Initiative (AFR100) linked to
the Bonn Challenge, the African Resilient Landscapes Initiative (ARLI),
the African Union Agenda 2063 and the Sustainable Development
Goals®.

Use and establishment of private and communal enclosures
(including revitalization of traditional communal enclosures) initiated
pastoralist communities by in order to increase livestock live weight
before sales has been documented across East Africa (Barrow, 2014;
Benkhe, 1986; Mureithi, Verdood & Van Ranst, 2010). Furthermore, the
sale of hay from enclosures has in some cases become a viable income-
generating activity for households and communities (Benkhe, 1986;
Beyene, 2009; Mureithi et al., 2010; Wairore et al., 2016). While man-
agement practices in pastoralist drylands using enclosures often centers
on active fodder production and preservation, it has also been seen as
enabling a combination of livestock and agricultural production. Such
diversification tend to reduce the risks associated with high dependency
on livestock and enhances adaptation to, and utilization of, different and
varying market niches in order to create flexibility and system resilience.
Adding to the potential of enclosure management, numerous studies
from a wide range of contexts also report positive ecological effects in-
side enclosures. Such effects include increased soil carbon, nitrogen and

2 Kenya is committed to restoration of 5.1 million hectares of degraded land
while Ethiopia’s commitment is 15 million hectares.
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phosphorus (Hailu, 2016; Mureithi et al., 2016; Oduor et al., 2018;
Yayneshet et al., 2015), increased natural regeneration of trees and
grasses (Le Houerou, 2000; Verdoodt et al., 2010), reduced erosion, and
improved water infiltration into the soil (Descheemaeker et al., 2009).
This ensures the long-term productivity (for food and feed) of the land
and can therefore potentially increase food security (Nyberg et al., 2019;
Lal, 2004). Furthermore, and in contrast to portrays of enclosures in the
form of community conservancies as contentious ‘green grabbing’ of
pastoralist commons (e.g. Bersaglio & Cleaver, 2018), comparative re-
views of socio-ecological outcomes of community conservancies across
Africa reveals a mixture of positive and negative social consequences
and overwhelmingly positive ecological impacts (Galvin, Beeton &
Luizza, 2018).

However, the introduction of enclosures in pastoralist drylands
should not automatically be interpreted as a step towards the aban-
donment of pastoralism in favor of crop production or tourist based
wildlife conservation. For example, detailed studies of enclosure man-
agement in northwestern Kenya shows that livelihoods continue to be
centered on livestock, with 70% of farm income deriving from a more
commercialized livestock production (Mureithi et al., 2016; Nyberg
et al., 2015; Wairore et al., 2016). Furthermore, enclosure management
does not necessarily represent an externally driven novelty that
threatens to change customary land tenure and land-use practices. In
many cases, the transition towards more sedentary, livestock-based
agro-pastoralism brought about by the introduction of enclosures is
driven by indigenous needs and priorities, and is perceived as positive by
local populations (Burian et al., 2019; Muricho, Otieno, Oluoch-Kosura
& Jirstrom, 2018; Wairore et al., 2016). In such cases, new reciprocal
and/or commercial ways of distributing grazing rights have emerged
and the need for risky seasonal migration has been reduced (Wairore
et al., 2016). In addition, enclosures form part of traditional herd
management strategies among some pastoral communities, (Abate,
2016). It has also been shown that enclosure management, even if
introduced as an externally driven novelty, can be based on a locally
accepted and legitimate governance process with a capacity to sustain
an indigenous expansion of enclosures (Burian et al 2019; Lgvschal
et al., 2017; Greiner, 2017; Nyberg et al., 2015; Woodhouse, 2003;
Benkhe, 1986). While customary practices and knowledge are important
in pastoralist systems, it does not encompass all the knowledge needed
for sustainable management of drylands under new and changing con-
ditions. In fact, we claim that one of the reasons why enclosures in some
cases have led to negative rather than positive consequences is the lack
of appropriate new knowledge and practices to support emerging
livestock-based agro-pastoralist systems (Beyene, 2016). For example,
sustainable intensification of pastoralist drylands may require improved
and active fodder production and preservation, periodic resting of
grazing areas, improved herd structures and gene pools, better animal
health care, value adding and improved market infrastructure. There is
also a need for knowledge on how improved management of pastoralist
land-use systems can utilize different and varying market niches in order
to create flexibility. Another puzzle that requires new knowledge is in
terms of land governance, e.g. the design of land tenure institutions with
a capacity to ensure an inclusive and just introduction and management
of enclosures.

4. Opening up the enclosure debate: Devising innovative and
sustainable land management strategies

A general conclusion that can be drawn from the two sides of the
debate is that enclosures by no means is a panacea solution for all dry-
lands. However, as the use of enclosures in many drylands are increas-
ingly perceived as a ‘default development’ in response to external forces
of change, and as its use can lead to both positive and negative outcomes
for different land users, it is important to discuss their specific occur-
rence, location and management. In the following we argue that there
are possible middle ground management strategies that can include the
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use of enclosures in parts of the landscape whilst other parts are open for
more mobile livestock management; and that there are potential syn-
ergies between the two landscape management strategies. Taking our
inspiration from recent conceptual and theoretical insights on dryland
governance, management and use, as well as more concrete, local ex-
amples and experiences of dryland enclosures, we argue that such a
position can be established based on three fundamental elements: situ-
ating enclosures within a broad system perspective; paying more
attention to the political and institutional dynamics of pastoralist land
tenure in general and enclosure management in particular; and linking
enclosure management more closely to international initiatives for
restoration of degraded landscapes. Based on these elements, we then
outline a concrete and spatially visualized framework for sustainable
enclosure management in the context of degraded pastoralist
landscapes.

4.1. Towards a systems perspective on enclosure management

Examples of local, pastoralist initiatives across East Africa indicates
that it is primarily in severely degraded landscapes that enclosures can
lead to increased biodiversity and natural regeneration, reduced
erosion, increased levels of soil carbon and nutrients, and improved soil
water conditions (Oduor et al., 2018; Nyberg et al., 2015; Deschee-
maeker et al., 2009). Also, it is in the context of restoration of degraded
drylands where positive ecological outcomes tend to emerge in parallel
with positive socio-economic developments (Burian et al., 2019; Kigomo
and Muturi 2013; Muricho et al., 2019; Nyberg et al., 2019; Wairore
et al., 2016; Beyene, 2009; Yayneshet et al., 2015). However, it is when
enclosures dominate a dryland landscape, rather than comprising oc-
casional islands in a landscape dominated by communal grazing rights,
that they severely restrict livestock mobility and associated traditional
ways of life. Furthermore, at some point, landscape fragmentation will
in itself have negative effects on biodiversity and agricultural produc-
tion, as agricultural units will become too small to be ecologically or
economically viable (Hobbs et al., 2008). Continued fragmentation after
this stage would be unsustainable, lead to land degradation, and in-
crease poverty.

Phase 1 Phase 2

High

Resilience
o"'..

security

Low

Fragmentation

Phase 3
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In Fig. 2, we illustrate and expand on this trajectory through a gen-
eral conceptualization of the relationship between climate, food secu-
rity, landscape fragmentation, system resilience, and population
density. At some early point in time (phase 1), dryland population
density and landscape fragmentation was low, food security relatively
stable and wildlife formed an integrated part of the landscape. In phase
2, population density and land fragmentation increase, land is severely
degraded by overgrazing, and food security may decline to a critical
level. In this phase, the room for- and movement of wildlife is also
severely restricted. The trajectory of phase two points at system collapse
and can be seen as classical example of Hardin’s (1968) ‘tragedy of the
commons’ paradigm. This ‘tragedy’ may provoke a system change in
order to improve food security through increasing food production and
to accommodate other societal developments, e.g., agricultural
commodification, improved market infrastructure, and communication
(phase 3). Such a trajectory resonates with Boserup’s theorem of agri-
cultural intensification as a result of increased pressure on land (Tiffen,
Mortimore and Gichuki, 1994; Boserup, 1965). If population pressure
and fragmentation become too high (phase 4), land production units will
be too small to sustain livelihoods and the system will collapse or
drastically change. However, sustainable intensification governed by
transparent, legitimate, and inclusive institutions (Ostrom, 1990) may
deflect the curves from a doomsday scenario (solid lines) to a alternative
development scenario (dotted lines). It is within such a specific
(although in many local contexts not necessarily likely) and delimited
development scenario that enclosure management can have a particu-
larly important and productive role to play.

4.2. Acknowledging the political and institutional dynamics of dryland
enclosures

As accounted for in Section 2, a common criticism of enclosure
management is the close link between enclosures and the political-
economic forces that promotes privatization and commodification of
pastoralist land. This link puts pastoralist land rights and land tenure at
the heart of the enclosure debate (Korf et al., 2015; Mcpeak & Little,
2019), but to date there are few thorough analyses of how introduction

Phase 4

Critical level of food

—

Population density

Fig. 2. Conceptual diagram of the relationship between climate, food security, landscape fragmentation, resilience, and population density (adapted from Burian
et al., 2019). The X- axis is of course finite, but not likely to change in the near future. Globally, population increase is expected to level off somewhere around 2100,
at a global population of around 11 billion. In Sub-Saharan Africa, the population is expected to double, to over 4 billion (UN, 2017).



P. Knutsson et al.

of enclosures influences and alters land tenure institutions and what
their implications are in terms of land rights for different socio-economic
groups. There is subsequently a need to unpack the generally unspecific
notion of privatization and the simplified definition of land tenure as
either public/government, communal, or private, which tend to be used
by both sides of the debate. Instead, we need to acknowledge and
approach situated pastoralist land tenure practices as a heterogeneous
and continuously changing mix of private and collective rights to natural
resources (Galaty, 2016). These are local practices that actively seek to
navigate and balance pastoralists need for both secure and negotiated
land rights based on differential interests and agendas within and across
communities in the face of external political, institutional and economic
processes of change (Turner et al., 2016; Archambault & Zoomers, 2015;
Herrera, Davies & Manzano Baena, 2014; Lesorogol, 2008). We there-
fore need to acknowledge that the role and influence of dryland enclo-
sures on pastoralist land rights depends on the highly diverse forms of
tenure regimes that govern pastoralist land use. Enclosures as a land
management strategy will embody different forms, meanings and im-
plications in contexts where drylands are governed as private or
communal property or as common/public/open-access land. There are
for example case-studies of similar dryland enclosure strategies intro-
duced under highly different land tenure regimes, and where the en-
closures are managed (and benefited from) either collectively on the
community level, or privately on the household level (Barrow, 2014; IIR
and CTA, 2013; Nyberg et al., 2015: Verdoodt et al., 2010).

Also, privatization of pastoralist land has recently been counteracted
by processes that work to formalize and strengthen community land
rights. For example, the Kenyan Community Land Act (2016) is envi-
sioned to transfer formal ownership of land previously held in trust by
the government to pastoralist communities. When assessing the sus-
tainability of enclosures as a land management strategy, it is therefore
important to actively and systematically relate diverse localized tenure
systems to not only factors such as population increase and land
commodification trends, but also ongoing reforms of the formal natural
resource institutions that govern pastoralist land tenure and land use
(Kameri-Mbote, Odote, Musembi & Kamande, 2013). Overall, paying
closer attention to the important link between dryland enclosures and
pastoralist land rights includes probing both the political as well as the
institutional dynamics within which introduction, management and
outcomes of dryland enclosures are situated.

4.3. Linking local enclosure management to the international call for
restoration of degraded landscapes

There is increasing national and international political awareness of
the need to restore degraded land. The target of the Bonn Challenge
(2019) and the UN New York Declaration on Forests (2019) is to restore
150 million ha of degraded and deforested land by 2020, and 350
million ha by 2030. The target of the African Forest Landscape Resto-
ration Initiative (AFR100) is to restore 100 million ha of degraded forest
land in Africa by 2030. Globally some 210 million ha has been
committed to restoration (Bonn Challenge, 2019) by December 2020,
largely by countries in the Global south. These initiatives and commit-
ments are not restricted to forest landscapes, and will include degraded
dryland landscapes that in the past had higher tree densities. Enclosures,
where the land is rested from degrading pressures and vegetation
regenerate (natural or seeded/planted) reduce erosion, restore soil
carbon and biodiversity can be instrumental in restoration efforts. After
recovery, these enclosures could be periodically utilized and managed.
Commonly, tree cover has over time been seriously reduced in pasto-
ralist rangelands, but primarily by exploitation of fuelwood and com-
mercial export of charcoal rather than by grazing per se. We emphasize
and want to be clear that linking enclosure management to restoration of
degraded pastoralist landscapes should not imply large-scale commer-
cial afforestation projects, but careful restoration of indigenous tree
cover. Restoration of drylands should aim at intermediate densities of
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trees with the purpose of enhancing mosaic and multifunctional land-
scapes. This as intermediate tree densities have shown to increase water
infiltration and ground water recharge in African drylands, in compar-
ison with areas with lower as well as higher tree densities (Ilstedt et al.,
2016). Active management of dryland landscapes through enclosures
can subsequently be a way to restore land and natural vegetation, while
at the same time improving pasture production and livelihoods. Enclo-
sures thereby have the potential to act as a tool that delivers simulta-
neous ecological and socio-economic benefits, which is precisely the
kind of win-win solution that the global restoration agenda is seeking to
support. While political awareness and commitments are not necessarily
or automatically translated into action, there is currently a favorable
political environment for socially legitimate and economically viable
restoration initiatives.

4.4. Towards a concrete and spatial framework for enclosure
management

In this section of the paper, we build on the three elements of our
proposed middle-ground position (which in turn draws on experiences
and insights from enclosure management among pastoralist commu-
nities across the East African region) in order to outline a concrete and
spatial framework for enclosure management within pastoralist land-
scapes. The purpose of the framework is to embrace the potential of
enclosure management, while at the same time acknowledging and
taking seriously the potential negative outcomes that previous experi-
ences and studies have high lightened. The framework makes visible the
possibility of an intentional and systematically designed co-existence of
both extensive pastoral- and more intensive agro-pastoral land use
strategies, as well as between diverse pastoralist land tenure practices. In
our spatial visualization (which has been fictively situated within one of
Kenya’s dryland counties for geographical and scale reference), the
landscape in area (A) is dominated by enclosures on privatized land
(small squares). Here, the community has agreed that enclosures will
bring a number of socio-economic and ecological benefits compared
with traditional livestock keeping on communal land (Nyberg et al.,
2019; Wairore et al., 2016; Muricho et al., 2019; Burian et al., 2019).
However, in times of extreme drought, the enclosed grazing areas are
not enough and they need to be able to move their livestock to more
distant dry season grazing areas. Thus, during years with very low
precipitation, intensification and commercialization of livestock and
agricultural production is only sustainable if complemented by avail-
ability of alternative grazing areas under communal tenure. Fig. 3
therefore depicts a landscape that accommodates the need for grazing
corridors (light green lines) and traditional dry season grazing areas
(dark green areas).

The least or last claimed areas of land in a landscape are likely to be
the most degraded land, often under communal or open access land
tenure. These areas could be nuclei (red dots in Fig. 3) in collective
restoration efforts and networks of grazing corridors (Greiner & Mwaka,
2016; Turner et al., 2016), with both water and feed resources available,
and that lead to traditional dry-season grazing refugia. The grazing
corridors thus provide a passage for moving livestock during years of
low precipitation in a way that don’t provoke conflicts over grazing or
mobility rights. The use of restored sites and grazing corridors would
have to be regulated, and they would have to be used only for grazing in
extreme years, combined with alternative income-generating activities
such as for example wood, honey, and gum arabica. As acknowledged in
Chapter 1, population increase is dramatic even in areas with low pre-
cipitation, i.e. areas such as (B) and (C). As severely degraded sites
(marked as restoration hotspots) are more frequent in drier areas,
restoration through enclosures and grazing corridors are therefore most
important there. If combined with watering points/dams, they would
add substantial value in B and C as well as for farmers/herders in A. For
example, grass resources can once restored be utilized for hay/silage in
non-emergency years and thereby improving resilience. However,
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%0 darker = higher altitude

Traditional dry season
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mrn
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Areas dominated
by enclosures

Fig. 3. Conceptual figure of suggested systematic co-existence between pasto-
ral and agro-pastoral strategies, and between different land use and land tenure
systems, where: areas with small squares are dominated by enclosures; red dots
are degradation hot-spots, i.e., areas where restoration efforts would start; light
green lines are grazing corridors; dark green areas are traditional dry season
grazing areas; and grey areas are mountains or ridges (the darker the shade, the
higher the altitude). For geographical and scale reference, the contours of West
Pokot County, Kenya, is inserted in the background.

distribution of responsibilities for management, as well arrangements
for sharing of the benefits of restoration and conservation are likely to be
a highly complex task and subject to contestation, therefore requiring
just, transparent, and legitimate governance mechanisms and in-
stitutions. However, as insights from recent literature has showed,
institutional innovation is not merely a question of design, but is an
inherently political process. Subsequently, the sustainability of enclo-
sure management and its potential benefits will be mediated by situated
and negotiated land tenure- and land rights practices (Cleaver & de
Koning 2015; Boone et al., 2019). Lastly, we want to point out that trees
would play a crucial role in the restoration outlined in Fig. 3, as they
reduce erosion and improve soil carbon, soil fertility, and soil- water
regulation. In the model area depicted in Fig. 3 there are no national
parks or wildlife conservancies. However, in cases where nature- and/or
wild life conservation is relevant and feasible, innovative combinations
of in situ and ex situ community conservation in the form of semi-
enclosed conservancies and wild-life corridors could be integrated into
a multifunctional landscape such as the one visualized in Fig. 3 (Galvin
et al., 2018; Braverman, 2014).

The systematic differences between the three areas in Fig. 3 could
easily be interpreted in terms of a development trajectory, according to
which processes of intensification, commodification and privatization in
A are gradually expanding across the landscape to B and C. Instead, we
argue that they should be interpreted as integrated parts of a broader
system and landscape perspective that is relevant to vast areas in East
Africa and beyond. The features coved by our proposed framework are
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not new and their relevance has been demonstrated by recent case-
studies in the region (e.g. Liao, 2018; Liao & Clark, 2018). Rather, its
contribution rests on its ambition to act as generic concept of co-
existence of extensive pastoral- and more intensive agro-pastoral stra-
tegies, which synthesizes insights and experiences from separate, situ-
ated local initiatives. Furthermore, we acknowledge that it demands an
ambitious combination of collective action, conducive policies, regula-
tions and agreements, an appropriate institutional framework, and
economic investments, which together manages to provide effective
links between pastoralist communities, local government administra-
tions, and national institutions. While international restoration initia-
tives mentioned earlier could act as a key source of the necessary
economic investment, the question of how to develop a functional
governance platform remains open and are in need of innovative applied
research and cross-scale governance initiatives from appropriate
institutions.

5. Conclusions

This perspective paper brings some clarity to the polarized debate on
whether enclosures constitute a pathway towards sustainable intensifi-
cation of rangelands or not. With ongoing complex processes of bio-
physical, economic, and social change, there is an urgent need for new
knowledge that can be used to formulate tools and strategies for sus-
tainable development of dry rangelands. Landscape fragmentation
through the use of enclosures is de-facto increasing. However, rather
than acting as either staunch critics or advocates of enclosures (positions
often taken depending on disciplinary background), there is a need for
systematic, thorough, and innovative research on when, where, and how
enclosures can and should be part of land management and restoration
strategies.

We believe that enclosures can be an effective means to restore
degraded drylands and improve pastoralist livelihoods, but we also
acknowledge that they produce negative outcomes across and within
heterogeneous pastoralist communities. Therefore, enclosure manage-
ment should not be presented as a universal solution for all places and
conditions, but as part of specific strategies that draws on alternative
shapes and forms of enclosures, depending on the highly diverse and
continuously changing political, economic, social, and ecological
context of pastoralist landscapes. Where private and/or collective ac-
tions are needed for restoration efforts, it is important that they are well
anchored in local knowledge and governance systems, that they reso-
nate with provincial and national natural resource institutions, and that
they justly, transparently and legitimately balance the inherent paradox
of simultaneous secure and flexible land rights. Development policies
that are limited to past and present conditions will not be constructive in
the context of a future trajectory towards more intensive agro-pastoralist
livelihood strategies for SSA drylands. Instead, ‘new’ management sys-
tems should draw on both traditional knowledge and on insights from
new research. Furthermore, as real-life issues are multifaceted, new
research must be multidisciplinary and must be planned and performed
in close association with all the actors and sectors concerned.

Given the present positive momentum, with political awareness and
commitments on restoration, ‘now’ is a good window of opportunity for
restoration efforts that serves the urgent need for inclusive socio-
economic development in drylands. Hence, “now” is also a good op-
portunity for local initiatives to document erosion hotspots, plan for
grazing corridors and seek national and international funding for
restoration initiatives.

Funding

This work was supported by the Swedish Research Council, VR (grant
number 2017-05471).



P. Knutsson et al.
CRediT authorship contribution statement

Per Knutsson: Conceptualization, Methodology, Formal analysis,
Investigation, Writing — original draft, Writing — review & editing,
Project administration, Funding acquisition. Stephen Mureithi:
Conceptualization, Methodology, Formal analysis, Investigation,
Writing — original draft, Writing — review & editing, Visualization,
Project administration, Funding acquisition. Ewa Wredle: Conceptual-
ization, Formal analysis, Investigation, Writing — original draft, Writing
- review & editing, Project administration, Funding acquisition. Gert
Nyberg: Conceptualization, Formal analysis, Investigation, Writing —
original draft, Writing — review & editing, Project administration,
Funding acquisition.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

Aalders, T., Bachmann, J., Knutsson, P., & Kilaka, B. (2021). 'The making and unmaking
of a megaproject: Contesting temporalities along the LAPSSET corridor in Kenya’.
Antipode. https://doi.org/10.1111/anti.12720.

Abbink, J. (2011). ‘Land to the foreigners’: Economic, legal, and socio-cultural aspects of
new land acquisition schemes in Ethiopia. Journal of Contemporary African Studies, 29
(4), 513-535. https://doi.org/10.1080,/02589001.2011.603213.

Abate, T. (2016). Contribution of indigenous knowledge to climate change and
adaptation response in Southern Ethiopia. Journal of Earth Science & Climatic Change,
7(11). https://doi.org/10.4172/2157-7617.1000377.

AFR100 (2019) https://afr100.org/content/about-us (accessed 2019-06-25).

Archambault, C., Zoomers, A. (2015). From common property to private holdings. A
tragedy for the “commoners? In: Global Trends in Land Tenure Reform. Gender
Impacts, eds. C. Archambault and A. Zoomers, 147-50. Routledge Studies in Gender
& Development. Oxford, Routledge.

Barrow, C., J. (2014). Developing the environment: Problems and management.
Routledge.

Benkhe, R. (1986). The Implications of Spontaneous Range Enclosure for African Livestock
Development Policy. International Livestock Centre for Africa (ILCA), Addis Ababa,
Ethiopia: African Livestock Policy Analysis Network.

Bersaglio, B., & Cleaver, F. (2018). Green grab by bricolage — the institutional workings
of community conservancies in Kenya. Conservation & Society, 16(4), 467-480.
Beyene, F., Korf., B. (2008). UNMAKING THE COMMONS. Collective Action, Property
Rights, and Resource Appropriation among (Agro-) Pastoralists in Eastern Ethiopia.

CAPRi Working Paper No. 88.

Beyene, F. (2009). Exploring incentives for rangeland enclosures among pastoral and
agropastoral households in eastern Ethiopia. Global Environmental Change, 19(4),
494-502.

Beyene, F. (2014). Institutional arrangements in mutually beneficial grazing systems: An
example from herding communities in Ethiopia. Journal of Land Use Science, 9(4),
438-452. https://doi.org/10.1080/1747423X.2013.807311.

Beyene, F. (2016). Land use change and determinants of land management: Experience
of pastoral and agro-pastoral herders in eastern Ethiopia. Journal of Arid
Environments, 125, 56-63. https://doi.org/10.1016/j.jaridenv.2015.10.001.

Bonn Challenge (2019). http://www.bonnchallenge.org/content/challenge (accessed
2019-06-25).

Boone, C. (2019). Legal Empowerment of the Poor through Property Rights Reform:
Tensions and Trade-offs of Land Registration and Titling in Sub-Saharan Africa. The
Journal of Development Studies, 55(3), 384-400. https://doi.org/10.1080/
00220388.2018.1451633.

Boone, C., A. Dyzenhaus, A. Ambreena, C. Gateri, S. Ouma, J. Owino, A. Gargule and J.
Klopp. (2019). “Land law reform in Kenya: Devolution, veto players, and the limits
of an institutional fix”. African Affairs 118(471): 215-237. doi: 10.1093/afraf/
ady053.

Boserup, E. (1965). The Conditions of Agricultural Growth, London: The Economics of
Agrarian Change under Population Pressure. Allen and Unwin, London: George.

Braverman, I. (2014). Conservation without nature: The trouble with in situ versus ex
situ conservation. Geoforum, 51, 47-57.

Burian, A., et al. (2019). A community-based evaluation of population growth and agro-
pastoralist resilience in Sub-Saharan drylands. Environmental Science & Policy, 92,
323-330.

Butt, B., & Turner, M. D. (2012). Clarifying competition: The case of wildlife and pastoral
livestock in East Africa. Pastoralism: Research, Policy and Practice, 2(9).

Catley, A., Lind, J., & Scoones, L. (Eds.). (2013). Pathways to Sustainability: pastoralism and
development in Africa. Abingdon: Dynamic change at the margins. Earthscan from
Routledge.

Community Land Act, No. 27 of 2016. Kenya Law. URL: http://www.kenyalaw.org/l
ex/actview.xql?actid=No.%2027%200{%202016 Accessed 29/10/18.

World Development Perspectives 23 (2021) 100351

Cleaver, F., & de Koning, J. (2015). Furthering critical institutionalism. International
Journal of the Commons, 9(1), 1-18.

Delgado, L. C., Rosegrant, M. W., & Meijer, S. (2001). Livestock to 2020: The Revolution
Continues. IFPRI Washington.

Descheemaeker, K., Raes, D., Nyssen, J., Poesen, J., Haile, M., & Deckers, J. (2009).
Changes in water flows and water productivity upon vegetation regeneration on
degraded hillslopes in northern Ethiopia: A water balance modelling exercise. The
Rangeland Journal, 31, 237-249. https://doi.org/10.1111/j.1526-100X.2007.00346.
X.

Galaty, J. (2016). Reasserting the commons: Pastoral contestations of private and state
lands in East Africa. International Journal of the Commons, 10(2), 709-727.

Galvin, K. A., Reid, R. S., Behnke, R. H., Jr, & Hobbs, N. T. (2008). Fragmentation in Semi-
Arid and Arid Landscapes. Consequences for Human and Natural Systems: Springer,
the Netherlands.

Galvin, K., Beeton, T., & Luizza, M. (2018). African community-based conservation: A
systematic review of social and ecological outcomes. Ecology and Society, 23(3).

Gavin, A. G. (2009). Transitions: Pastoralists Living with Change. Annual Review of
Anthropology, 38.

Gebeye, B.A. (2016) Unsustain the sustainable: An evaluation of the legal and policy
interventions for pastoral development in Ethiopia. Pastoralism: Research, Policy
and Practice 6:2 DOI 10.1186/513570-016-0049-x.

Greiner, C. (2012). Unexpected consequences: wildlife conservation and territorial
conflict in northern Kenya. Human Ecology, 40, 415-425.

Greiner, C., Alvarez, M., & Becker, M. (2013). From Cattle to Corn: Attributes of
Emerging Farming Systems of Former Pastoral Nomads in East Pokot, Kenya. Society
& Natural Resources, 26(12), 1478-1490.

Greiner, C. (2017). Pastoralism and Land-Tenure Change in Kenya: The Failure of
Customary Institutions. Development and Change, 48(1), 78-97.

Greiner, C., & Mwaka, I. (2016). Agricultural change at the margins: Adaptation and
intensification in a Kenyan dryland. Journal of Eastern African Studies, 10(1),
130-149.

Hailu, T. (2016). A the contribution of grazing enclosures for sustainable management
and enhancing restoration of degraded range lands in ethiopia: lessons and forward.
Journal of Environment and Earth Science, 6(8).

Hall, R., Scoones, 1., & Tsikata, D. (Eds.). (2015). Africa’s land rush: rural livelihoods and
agrarian change. Woodbridge: James Currey.

Hardin, G. (1968). The tragedy of the commons. Science, 162(3859), 1243-1248.

Herrera, P., Davies, J., & Manzano Baena, P. (2014). The Governance of Rangelands.
Routledge, New York: Collective action for sustainable pastoralism.

Hobbs, N. T., Galvin, K. A., Stokes, C. J., Lackett, J. M., Ash, A. J., Boone, R. B., et al.
(2008). Fragmentation of rangelands: Implications for humans, animals, and
landscapes. Global Environmental Change, 18(4), 776-785. https://doi.org/10.1016/
j.gloenvcha.2008.07.011.

IIR and CTA (2013). Moving herds, moving markets: making markets work for African
pastoralists. International Institute of Rural Reconstruction, Nairobi and the
Technical Centre for Agricultural and Rural Cooperation, Wageningen, Netherlands.

Ilstedt, U., Bargués Tobella, A., Bazié, H. R., Bayala, J., Verbeeten, E., Nyberg, G., et al.
(2016). Intermediate tree cover can maximize groundwater recharge in the
seasonally dry tropics. Scientific Reports, 6(1). https://doi.org/10.1038/srep21930.

Kameri-Mbote, P., Odote, C., Musembi, C. and Kamande, M. (2013). Ours by right. Law,
politics and realities of community property in Kenya. International Environmental
Law Research Centre, Stathmore University Press.

Kay, K. (2016). Breaking the bundle of rights: Conservation easements and the legal
geographies of individuating nature. Environment and Planning A: Economy and Space,
48(3), 504-522.

Kenya National Bureau of Statistics. 2019. https://www.knbs.or.ke/.

Kigomo, J., & Muturi, G. (2013). Impacts of enclosures in rehabilitation of degraded
rangelands of Turkana County, Kenya. Journal of Ecology and the Natural
Environment, 5(7), 165-171. https://doi.org/10.5897/JENE2013.0366.

Korf, B., Hagmann, T., & Emmenegger, R. (2015). Respacing African drylands:
Territorialization, sedentarization and indigenous commodification in the Ethiopian
pastoral frontier. The Journal of Peasant Studies, 42(5), 881-901. https://doi.org/
10.1080/03066150.2015.1006628.

Lal, R. (2004). Soil Carbon Sequestration Impacts on Global Climate Change and Food
Security. Science, 304(5677), 1623-1627. https://doi.org/10.1126/science:
1097396.

Lane, C. (Ed.). (2013). Custodians of the Commons. Ardington: Pastoralist land tenure in
East and West Africa. Earthscan.

Lavers, T. (2012). Patterns of agrarian transformation in Ethiopia: State mediated
commercialisation and the ‘land grab’. The Journal of Peasant Studies, 39(3-4),
795-822. https://doi.org/10.1080/03066150.2012.660147.

Le Houerou, H. N. (2000). Restoration and Rehabilitation of Arid and Semi-arid
Mediterranean Ecosystems in North Africa and West Asia: A Review. Arid Soil
Research and Rehabilitation, 14(1), 3-14. https://doi.org/10.1080/
089030600263139.

Lesorogol, C. K. (2008). Land privatization and pastoralist well-being in Kenya.
Development and Change, 39(2), 309-331.

Liao, C. (2018). Modeling Herding Decision Making in the Extensive Grazing System of
Southern Ethiopia. Annals of the American Association of Geographers, 108(1),
260-276.

Lind, J., Sabates-Wheeler, R., Kohnstamm, S., Eid, A., Nightingale, D. M., & Oringa, C.
(2016). Changes in the drylands of eastern Africa: Case studies of pastoralist systems in
the region. Institute of Development Studies: University of Sussex.

Lgvschal, M., Bgcher, P. K., Pilgaard, J., Amoke, I., Odingo, A., Thuo, A., et al. (2017).
Fencing bodes a rapid collapse of the unique Greater Mara ecosystem. Scientific
Reports, 7(1). https://doi.org/10.1038/srep41450.


https://doi.org/10.1111/anti.12720
https://doi.org/10.1080/02589001.2011.603213
https://doi.org/10.4172/2157-7617.1000377
https://afr100.org/content/about-us
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0035
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0035
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0035
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0040
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0040
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0050
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0050
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0050
https://doi.org/10.1080/1747423X.2013.807311
https://doi.org/10.1016/j.jaridenv.2015.10.001
http://www.bonnchallenge.org/content/challenge
https://doi.org/10.1080/00220388.2018.1451633
https://doi.org/10.1080/00220388.2018.1451633
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0080
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0080
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0085
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0085
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0090
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0090
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0090
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0095
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0095
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0100
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0100
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0100
http://www.kenyalaw.org/lex/actview.xql?actid=No.%252027%2520of%25202016
http://www.kenyalaw.org/lex/actview.xql?actid=No.%252027%2520of%25202016
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0110
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0110
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0115
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0115
https://doi.org/10.1111/j.1526-100X.2007.00346.x
https://doi.org/10.1111/j.1526-100X.2007.00346.x
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0125
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0125
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0130
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0130
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0130
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0135
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0135
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0140
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0140
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0150
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0150
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0155
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0155
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0155
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0160
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0160
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0165
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0165
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0165
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0170
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0170
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0170
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0175
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0175
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0180
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0185
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0185
https://doi.org/10.1016/j.gloenvcha.2008.07.011
https://doi.org/10.1016/j.gloenvcha.2008.07.011
https://doi.org/10.1038/srep21930
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0210
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0210
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0210
https://www.knbs.or.ke/
https://doi.org/10.5897/JENE2013.0366
https://doi.org/10.1080/03066150.2015.1006628
https://doi.org/10.1080/03066150.2015.1006628
https://doi.org/10.1126/science:1097396
https://doi.org/10.1126/science:1097396
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0235
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0235
https://doi.org/10.1080/03066150.2012.660147
https://doi.org/10.1080/089030600263139
https://doi.org/10.1080/089030600263139
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0250
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0250
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0255
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0255
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0255
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0260
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0260
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0260
https://doi.org/10.1038/srep41450

P. Knutsson et al.

Maestre, F. T., Salguero-Gémez, R., & Quero, J. L. (2012). It is getting hotter in here:
Determining and projecting the impacts of global environmental change on drylands.
Philosophical Transactions of the Royal Society. Series B: Biological Sciences, 367(1606),
3062-3075. https://doi.org/10.1098/rstb.2011.0323.

McDermott, J. J., Staal, S. J., Freeman, H. A., Herrero, M., & Van de Steeg, J. A. (2010).
Sustaining intensification of smallholder livestock systems in the tropics. Livestock
Science, 130(1-3), 95-109.

McPeak, J., & Little, P. (2019). Land Use and Tenure Insecurity in the Drylands of
Southern Ethiopia. The Journal of Development Studies, 55(6), 1307-1324.

Mureithi, S., M, Verdood, A., & Van Ranst, E. (2010). Effects and implications of
enclosures for rehabilitating degraded semi-arid rangelands: critical lessons from
Lake Baringo Basin, Kenya. In: Zdruli P, Pagliai M, Kapur S, Faz Cano A (Eds.), Land
Degradation and Desertification: Assessment, Mitigation and Remediation. Springer
Netherlands, Dordrecht, 111-129.

Mureithi, S., Verdoodt, A., Njoka, J., Gachene, C., & Van Ranst, E. (2016). Benefits
derived from rehabilitating a degraded semi-arid rangeland in communal enclosures,
Kenya. Land Degradation & Development, 27(8), 1853-1862.

Muricho, D. N., Otieno, D. J., Oluoch-Kosura, W., & Jirstrom, M. (2019). Building
pastoralists’ resilience to shocks for sustainable disaster risk mitigation: lessons from
west Pokot county, Kenya. International Journal of Disaster Risk Reduction., 34,
429-435. https://doi.org/10.1016/j.ijdrr.2018.12.012.

Mwangi, E., & Dohrn, S. (2008). Securing access to drylands resources for multiple users
in Africa: A review of recent research. Land Use Policy, 25(2), 240-248.

Neely, C., Bunning, S., & Wilkes, A. (Eds.). (2009). Review of evidence on drylands pastoral
systems and climate change Implications and opportunities for mitigation and adaptation.
Rome, Italy: FAO.

Nyberg, G., Knutsson, P., Ostwald, M., Oborn, 1., Wredle, E., Otieno, D. J., et al. (2015).
Enclosures in West Pokot, Kenya: Transforming land, livestock and livelihoods in
drylands. Pastoralism: Research, Policy and Practice, 5(3).

Nyberg, G., Mureithi, S. M., Muricho, D. N., & Ostwald, M. (2019). Enclosures as a land
management tool for food security in African drylands. 2019. Journal of Land Use
Science, 14(1), 110-121. https://doi.org/10.1080/1747423X.2019.1636147.

Nyssen, J., Frankl, A., Zenebe, A., Deckers, J., & Poesen, J. (2015). Land Management in
the Northern Ethiopian Highlands: Local and Global Perspectives; Past, Present and
Future. Land Degradation & Development, 26(7), 759-764. https://doi.org/10.1002/
1dr.v26.710.1002/1dr.2336.

Oduor, C. O., Karanja, N. K., Onwonga, R. N., Mureithi, S. M., Pelster, D., & Nyberg, G.
(2018). Enhancing soil organic carbon, particulate organic carbon and microbial
biomass in semi-arid rangeland using pasture enclosures. BMC Ecol, 18(1), 45.

World Development Perspectives 23 (2021) 100351

Ostrom, E. (1990). Governing the Commons: The Evolution of Institutions for Collective
Action. New York: Cambridge Univ. Press.

Regassa, A., Klute, G., & Detona, M. (2017). “THEY HAVE STOLEN OUR LAND”
Enclosure, Commodification and Patterns of Human-Environment Relations among
Afar Pastoralists in Northeastern Ethiopia. Modern Africa: Politics, History and Society,
5(2), 127-150. https://doi.org/10.26806/modafr.v5i2.199.

Tiffen, M., Mortimore, M., & Gichuki, F. (1994). More People, Less Erosion. Environmental
Recovery in Kenya. Overseas Development Institute London and ACT Press.

Thornton, P., & K. (2010). Livestock production: Recent trends, future prospects.
Philosophical Transactions of the Royal Society. Series B: Biological Sciences, 365,
2853-2867. https://doi.org/10.1098/1rstb.2010.0134.

Turner, M. D., McPeak, J. G., Gillin, K., Kitchell, E., & Kimambo, N. (2016). Reconciling
flexibility and tenure security for pastoral resources: The geography of
transhumance networks in eastern Senegal. Human Ecology, 44(2), 199-215.

UN. (2017). World Population Prospects: The 2017 Revision accessed 2019-06-25
https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_Wallchart.pdf.

UN New York Declaration on Forests. https://forestdeclaration.org/about/ (accessed
2019-06-25).

Unks, R. R, King, E. G., Nelson, D. R., Wachira, N. P., & German, L. A. (2019).
Constraints, multiple stressors, and stratified adaptation: Pastoralist livelihood
vulnerability in a semi-arid wildlife conservation context in Central Kenya. Global
Environmental Change, 54, 124-134.

Veldhuis, M., Ritchie, M., Ogutu, J., Morrison, T., Beale, C., Estes, A., et al. (2019). Cross-
boundary human impacts compromise the Serengeti-Mara ecosystem. Science, 29
(363), 1424-1428.

Verdoodt, A., Mureithi, S. M., & Van Ranst, E. (2010). Impacts of management and
enclosure age on recovery of the herbaceous rangeland vegetation in semi-arid
Kenya. Arid Environments, 74(9), 1066-1073.

Wairore, J. N., Mureithi, S. M., Wasonga, O. V., & Nyberg, G. (2016). Benefits derived
from rehabilitating a degraded semi-arid rangeland in private enclosures in West
Pokot County, Kenya. Land Degradation & Development, 27(3), 532-541. https://doi.
org/10.1002/1dr.v27.310.1002/1dr.2420.

Weldemichel, T. and Lein, H. (2019). “Fencing is our last stronghold before we lose it
all.” A political ecology of fencing around the Maasai Mara National Reserve, Kenya.
Land Use Policy 87.

Woodhouse, P. (2003). African enclosures: A default mode of development. World
Development, 31(10), 1705-1720.

Yayneshet, T., & Treydte, A. C. (2015). A meta-analysis of the effects of communal
livestock grazing on vegetation and soils in sub-Saharan Africa. Journal of Arid
Environments, 116, 18-24. https://doi.org/10.1016/j. jaridenv.2015.01.015.


https://doi.org/10.1098/rstb.2011.0323
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0275
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0275
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0275
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0280
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0280
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0290
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0290
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0290
https://doi.org/10.1016/j.ijdrr.2018.12.012
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0300
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0300
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0305
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0305
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0305
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0310
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0310
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0310
https://doi.org/10.1080/1747423X.2019.1636147
https://doi.org/10.1002/ldr.v26.710.1002/ldr.2336
https://doi.org/10.1002/ldr.v26.710.1002/ldr.2336
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0325
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0325
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0325
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0330
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0330
https://doi.org/10.26806/modafr.v5i2.199
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0340
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0340
https://doi.org/10.1098/rstb.2010.0134
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0350
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0350
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0350
https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_Wallchart.pdf
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0365
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0365
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0365
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0365
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0370
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0370
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0370
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0375
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0375
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0375
https://doi.org/10.1002/ldr.v27.310.1002/ldr.2420
https://doi.org/10.1002/ldr.v27.310.1002/ldr.2420
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0390
http://refhub.elsevier.com/S2452-2929(21)00067-9/h0390
https://doi.org/10.1016/j. jaridenv.2015.01.015

	Perspectives on enclosures in pastoralist drylands: From contradictory evidence to the formulation of innovative land manag ...
	1 Introduction
	2 Enclosures from a critical perspective
	3 The potential of enclosure management
	4 Opening up the enclosure debate: Devising innovative and sustainable land management strategies
	4.1 Towards a systems perspective on enclosure management
	4.2 Acknowledging the political and institutional dynamics of dryland enclosures
	4.3 Linking local enclosure management to the international call for restoration of degraded landscapes
	4.4 Towards a concrete and spatial framework for enclosure management

	5 Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


