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Strengthening Food Security in East Africa by Supporting Pastoralism 

 
Lessons learned from the example of East Africa’s rangelands 
 
Characteristics of the drylands 
 
Heterogeneity, complexity, and variability characterize the drylands. 
 
The drylands of East Africa are heterogeneous in ecological potential and resource 
distribution, and in terms of social, cultural, political, and land use strategies or preferences 
(Davies 2008; Flintan et al. 2013, Mwangi 2007, Notenbaert et al. 2012).  Policy 
implementation must acknowledge this heterogeneity, and potential complexity, and accept 
the diversity of the range as providing a variety of opportunities for investment that are 
variable across the landscape. 
 
Threats to the productivity of drylands 
 
Both the drylands and pastoralist production are threatened by subdivision of land and land 
use change resulting in fragmentation of resources and exclusively defined access.  These 
dynamics often have negative impacts on mobility and flexibility strategies required by 
pastoralists. 
 
The subdivision of land into smaller, individualized parcels is both a symptom and catalyst 
of the threat posed by land use change (Davies 2008; Mwangi 2007, 2009).  A primary 
driver of these dynamics is agricultural expansion into the drylands.  Privileging 
agricultural production over pastoralism can lead to key resources being excised and 
alienated from the range upon which pastoralist livelihoods are predicated (Flintan et al. 

EXECUTIVE SUMMARY 
Pastoralist production contributes substantially to food security and sustainable land use while 
maintaining landscape-level ecosystem services, but the co-benefits to ecosystems, biodiversity, and 
other land users are often not fully acknowledged (Barrow and Mogaka 2007, Davies 2008,  Flintan et 
al. 2013, Notenbaert et al. 2012).   
 
This policy brief examines the justifications for investing in drylands and supporting pastoralism by 
reviewing the contributions of East Africa’s drylands to food production through pastoralism, and 
highlighting the threats to that productivity and related ecosystem services posed by land subdivision 
in pursuit of strong individually titled tenure and private property rights.  These threats are 
demonstrated by exploring the effects of land subdivision in the East African rangelands, a 
phenomenon associated with agricultural expansion into the drylands.  The observed outcomes of 
subdivision are indicative of the types of effects that might be avoided in areas of the Horn of Africa’s 
range that still operate as common property but which may face pressure for transition to 
privatization in the future.   
 
One of the most important ways that pastoralism can be supported is through maintaining the 
mobility and flexibility that ensure pastoralist production will continue to be sustained as a livelihood 
option in the future.  This may be achieved through different approaches due to the heterogeneity of 
the drylands.  It is recommended that potential investments in promoting pastoralism be assessed in 
terms of whether and how they measure up to a typology of engagement that promotes three crucial 
components of pastoralist livelihoods:  landscape-level planning, flexibility, and mobility.   
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2013).  This process of exclusion and fragmentation is not always visible, but can impact 
pastoralist livelihoods dramatically.  Interventions for increased food security through 
expansion of crop agriculture can negatively affect pastoralist land use, and in turn, food 
security, in ways that are not always noticed by policy makers.  Fixation on crop agriculture 
may result in dismissal of the importance of pastoralist production to maintaining current 
food production levels in marginally productive areas.  If agriculture expands into dryland 
areas that in aggregate are more suitable for large-scale communally managed use, the 
gains from agricultural expansion may result in comparatively greater losses to the pastoral 
system through loss of key resources that enable pastoralist production in that landscape 
(Flintan et al. 2013). 
 
Social and ecological impacts of land subdivision 
 
 The subdivision of land in arid and semi-arid landscapes has had a series of social and 
ecological effects that have resulted in a decline in pastoralist food production and 
ecosystem services. Anticipated effects of subdivided rangelands are increased 
sedentarization of mobile livestock-keeping populations, resource fragmentation, a 
declining resource base, and lower livestock and wildlife populations (Boone et al. 2005, 
Groom and Western 2013, Thornton et al. 2006).  Subdivision often results in less viable 
land areas in the arid and semi-arid drylands because less humid areas operate in a mosaic 
of accessible resources.  This mosaic of swamps, rivers, and more humid areas distributed 
throughout dryer areas is accessed through a strategy of mobility and flexibility resulting in 
success for pastoralism (Boone et al. 2005, Flintan et al. 2013, Homewood 2008, Thornton 
et al. 2006).   
 
Potential remedies to the threats posed by land subdivision 
 
Common property 
 
The drylands are well-suited to common property management, which allows for mobility 
and flexibility in resource use.  
 
Historically, subdivision has often been misinterpreted as being the best policy option for 
land management because it confers strong individual property rights, with the proprietary 
owner as the primary decision maker about resource use decisions (Bromley 1989, Mwangi 
2007).  Drylands are increasingly believed to be best managed as an open range, enabling 
flexibility and mobility for the pastoralist constituency that makes productive use of an 
asset that largely cannot be used by crop production (Davies 2008, Flintan et al. 
2013,Homewood 2008, Mwangi 2007).   
 
 Land use planning on the landscape scale 
 
Landscape level planning is crucial to the ecological functioning of the drylands and 
pastoralism. 
 
Due to heterogeneity within the arid and semi-arid lands, careful land use planning at the 
landscape level is required since effects of subdivision will be felt across a wide number and 
variety of user groups throughout the range (Boone et al. 2005, Flintan et al. 2013).  This is 
because rainfall is unpredictable, productivity is variable, and vegetation is patchily 
distributed (Homewood 2008).   The most serious effects of parceling into smaller units will 
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not necessarily be felt locally, on the newly demarcated plot, and separated from a wider 
range (Boone et al. 2005, Thornton et al. 2006).  Some areas will show little deleterious 
effects while others will show disproportionately larger negative effects (Thornton et al. 
2006).  Because pastoralism utilizes a patchy distribution of resources of varying quality 
and quantity across large spaces, and because these resource areas are heterogeneous 
(Boone et al. 2005, Notenbaert et al. 2012), areas that were excised for privatization may 
contain some of the key resources needed by non-land owning pastoralists during periods 
of seasonal hardship (Flintan et al. 2013).  Containing these resources in largely inaccessible 
areas may result in neighboring plots and adjacent pastoral areas experiencing greater 
losses of livestock, while certain areas that contain these excised resources show very little 
negative response in livestock numbers or quality of pasture (Boone et al. 2005, Thornton 
et al. 2006).  More marginal areas (i.e., wet season grazing areas) that are used in 
conjunction with richer-resource areas (i.e., dry season grazing areas) will thus be more 
seriously affected than areas of high resource endowment. 
 
Informing policy with features of pastoralism 
 
Policy engagement should assess possible investments in pastoralism in terms of whether 
and how they measure up to a typology of engagement that promotes three crucial 
components of pastoralist livelihoods:  landscape-level planning, flexibility, and mobility.  
This approach will be further elaborated in the policy recommendation section.      
 
Introduction 
 
Notenbaert et al. (2012: p2) use the term pastoralism “to refer to extensive production of 
herbivorous livestock using pasture (or browse) in which herd mobility is a central 
management strategy”.  By relying on livestock for their subsistence needs, pastoralist 
peoples inhabit and exploit arid and semi-arid lands characterized by unpredictable, 
sporadic rainfall and patchy resources where rain-fed agriculture is either unviable or has a 
high risk of failure (Homewood 2008: 50-51).  As Notenbaert et al. (2012: p2) state, “[t]he 
drylands in East Africa contribute considerably to national economies and to society, as 
they support agriculture, livestock rearing, tourism and wild resource harvesting, and play a 
critical role in ensuring national food sufficiency” (attributed to Nassef et al. 2009 in 
Notenbaert et al. 2012: p2).  A large proportion of the total meat, milk, and various other 
livestock products utilized by residents of the Horn of Africa region originate from dryland 
areas (Kirkbride and Grahn 2008 in Notenbaert et al. 2012: p2).  Pastoralist use of 
resources in the arid and semi-arid lands is one of the primary uses of this land asset, and is 
one that is not only highly productive, but also highly efficient (Davies 2008, Flintan et al. 
2013, Homewood 2008, Notenbaert et al. 2012).   
 
The rationale for supporting pastoralism 
 
The case for supporting pastoralism has become increasingly cogent among informed policy 
makers and development practitioners who are not encumbered by the prejudices that have 
often detracted from pastoralist production (Davies 2008, Flintan et al. 2013, Mwangi 2009, 
Notenbaert et al. 2012).     
 
Pastoralism has suffered from underinvestment in the past because pastoralist production, 
common property, and the vast arid and semi-arid lands have been misunderstood and 
underestimated in terms of productivity (Barrow and Mogaka 2007, Davies 2008, Flintan et 
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al. 2013).   The main reasons for this are the informal nature of pastoralist production, poor 
scientific understanding of rangelands ecosystems and their related biophysical processes, 
and a misunderstanding of the pastoralist strategy (Davies 2008; Flintan et al. 2013, 
Homewood 2008).   
 
Because much of pastoralist livestock production in the arid and semi-arid lands is informal 
and undocumented, the true magnitude of pastoralist production and its contribution to 
food security has frequently been underestimated in official statistics.  Using data from 
IGAD, Flintan et al. (2013) demonstrate the disparity between official estimates and actual 
production in several African livestock production states in the year 2009, indicating that 
productivity of livestock production was actually 19% higher than officially estimated in 
Sudan, 46% higher in Ethiopia, and 150% higher in Kenya (IGAD 2011a,b and 2012a,b in 
Flintan et al. 2013: p29).  The contribution of pastoralism to total agricultural GDP in 
Ethiopia is 40%, while in Somalia and Sudan it is 65% and 80%, respectively (Davies and 
Hatfield 2008 cited in Davies 2008: p176).      
 
It is often assumed that pastoralists are primarily interested in increasing their herd size 
and that they are the cause of degradation in the rangelands, but increased scientific 
understanding of the variability of rangelands ecosystems and their complexity (i.e. 
“disequilibrium theory”, where rangelands are believed to be in varying stages of flux, 
without one ‘ideal’ state of equilibrium) has contributed to a fuller understanding of the 
case of pastoralism as an appropriate use of drylands (Davies 2008; Flintan et al. 2013, 
Notenbaert et al. 2012).   
 
Much of the historical prejudice that disadvantages pastoralism originates from the 
differences between the production goals and strategies of western-style livestock 
production, driven largely by commercial meat production, and pastoralist production, 
which focuses on subsistence and live animal products, primarily milk, but which provides 
food for significant populations that live in areas where food production is largely limited to 
pastoralist production (Davies 2008, Homewood 2008).  The estimated pastoral population 
in the six greater Horn of Africa countries of Djibouti, Eritrea, Ethiopia, Kenya, Somalia, and 
Sudan is approximately 30 million (FAO 2006, Markakis 2004, USAID 2005 in Davies 2008: 
p176).  Conceptualizing pastoralist production as a “dairy system” (Davies 2008) and 
comparing its productivity relative to commercial-oriented production (Flintan et al. 2013) 
can further assist in better understanding both the efficiency and possibilities of unlocking 
the full potential of pastoralism in the rangelands.  Flintan et al. (2013: p29) state  that 
Borana production in Ethiopia is shown to be 157% more productive than ranch production 
in Kenya in terms of gross edible energy produced per hectare.  Similarly, Maasai pastoral 
production is around 185% more productive than ranch production in terms of kilograms 
of protein produced per hectare per year (ibid).   
 
Pastoralist livestock production accesses areas with unpredictable, erratic rainfall and 
harsh conditions to bring them into economic productivity to an extent that is largely not 
possible with other types of agricultural investment in the drylands, because such 
alternates are non-mobile and susceptible to a high risk of failure (Davies 2008; Flintan et al. 
2013, Homewood 2008).  Pastoralists are specialists in exploiting seemingly “unproductive” 
environments, and are experts in maximizing use of patchily distributed, heterogeneous 
resources.  It is well acknowledged that pastoralist production can be far more efficient than 
the western model of ranching primarily due to mobility and flexibility that allow resources 
to be followed over space and time and exploited over a large range (Davies 2008, 
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Homewood 2008, Notenbaert et al. 2012).  Thus, pastoralism and the drylands coupled 
together result in productive, efficient, and judicious use of land resources, since this mode 
of production supports significant populations by using land that has limited potential for 
other forms of use (Barrow and Mogaka 2007, Flintan et al. 2013).   
 
There are also compelling social and economic reasons to invest in pastoralism.   
 

x Pastoralists form a large portion of the world’s poor (Barrow and Mogaka 2007, 
Flintan et al. 2013).  Supporting pastoralists is supporting a large portion of those in 
the agricultural sector who live in poverty. 
 

x The poverty experienced in pastoralist areas could be addressed through well-
placed investment in the untapped potential which exists there.  Pastoralist areas 
are not served well by infrastructure, services, or organized markets, and this 
situation is exacerbated by low investment in the drylands, which is necessary to 
unlock the full potential of these areas (Barrow and Mogaka 2007). 
 

x Pastoralism is projected to be one of the livelihoods hardest-hit by climate change 
(Flintan et al. 2013, Mwangi and Ostrom 2009).   
 

x Supporting pastoralism bolsters a type of food production carried out by those who 
already possess expert knowledge in this regard (Davies 2008, Notenbaert et al. 
2012).  The support provided will enable improved livelihoods for pastoralist 
peoples and greater food production for society.  
 

x Supporting pastoralism, which relies to a great extent on functioning common 
property, also contributes to maintenance of the drylands ecosystem services that 
flow from contiguous, open, healthy rangelands, and provide for a wider set of 
beneficiaries, some of them far removed from the rangelands (Flintan et al. 2013, 
Norton-Griffiths and Said 2010).   

 
Threats to food security in the rangelands 
 
Sustainable use of the rangelands is susceptible to the application of property rights 
regimes that are poorly suited to large areas of highly variable productivity, patchy resource 
distribution, and of low and erratic rainfall (Flintan et al. 2013; Mwangi 2007, 2009).  
Pastoralism is currently understood to be a highly efficient production system that takes 
advantage of the uncertainty of the drylands, and while harnessing the flexibility of mobile 
livestock, exploits resources that are distributed in a temporal, unpredictable manner 
(Davies 2008, Homewood 2008, Mwangi 2009, Notenbaert et al. 2012).  As Mwangi (2009) 
states, despite the historical focus on private tenure, “there is growing empirical evidence to 
demonstrate that low-input mobile pastoralism is a far more efficient use of marginal 
productivity rangelands and that collective holdings are more productive and sustainable 
than individual parcels” (Dahlberg, 2000; Thebaud et al., 1995; Rutten, 1992; Onchoke, 
1986; Evangelou, 1984; de Ridder and Wagenaar, 1984; White and Meadows, 1981; Njoka, 
1979 in Mwangi 2009: p164).  Pastoralism as a sustainable form of production faces 
significant challenges related to land use and tenure changes, most notably the subdivision 
of land, the result of which has been observed to reduce the human to livestock ratio in 
many pastoralist areas (Boone et al. 2005, Lamprey and Reid 2004, Thornton et al. 2007) 
and expansion of agriculture into dryland areas resulting in landscape fragmentation and 
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alienation of critical resource areas necessary for viable pastoralist production (Flintan et al. 
2013, Notenbaert et al. 2012).   
 
Subdivision of land that is of low arable potential has posed a number of problems for both 
policy and land users of rangelands, not only in Africa, but elsewhere.  It is important to 
note that where subdivision has taken place, it has not necessarily resulted in more efficient 
resource use, and in some cases has led to unanticipated problems like those observed in 
East Africa.  As Ciriacy-Wantrup and Bishop (1975: p720) point out, “the substitution of 
private ownership for common ownership is not in itself a socially desirable change”, and 
led to a breakdown in the productivity of former commons areas in Europe once they had 
been divided into uneconomical and inefficient plot sizes.  Lessons from rangeland areas 
that have undergone subdivision provide valuable insights into the outcomes of assigning 
private property rights to areas that would arguably be more productive if defined by a 
system of common property.   
 
Pastoralism and food security trade-offs with agriculture 
 
The relationship between land tenure and food security is one that has received significant 
academic attention.  However, the land tenure gaze of property theory, as it relates to food 
security, has tended to promote conventional crop agriculture.  It has focused on 
demonstrating the relationship assumed to exist between individual holdings with secure 
title, increased investment in, and greater production on, arable land of moderate to high 
agricultural potential through farming pursuits, and expansion of agricultural production 
into drylands (Flintan et al. 2013). 
 
If overall gains to agriculture come at the expense of pastoralist land use, then these gains 
will be specious—appearing to increase food security on the surface, but resulting in 
vulnerabilities to the pastoralist production system.  Progress toward food security must 
factor in maintenance of pastoralist land use as an investment toward food security.  
Negative externalities, such as decreased access and declining productivity for pastoralist 
production, of land use change towards promoting crop agriculture often go unnoticed and 
unmeasured, while the positive externalities generated by pastoralism, such as maintaining 
space and pasture for wildlife populations, are also overlooked (Barrow and Mogaka 2007, 
Davies 2008, Notenbaert et al. 2012).   
 
There is the possibility that supporting crop agriculture as the primary focus of the quest 
for food security could result in the displacement and replacement of pastoralists.  The 
expansion and intensification of agriculture can have negative impacts on pastoralist 
livelihoods that go unrecognized.  For example, in situations where critical resources are 
excluded from the wider range of resources accessible to pastoralists, these issues often 
escape documentation or enumeration.  In many dryland areas, crop agriculture has 
expanded into dry-season grazing areas that have higher agricultural potential or higher 
rainfall, as well as along some seasonal and permanent water sources.  Through both 
privatization and physical exclusion, these resources have become unavailable to livestock 
keepers.  In other words, trade-offs occur when pastoralists lose access to resources that 
are appropriated for agricultural expansion, and these impacts may escape quantification 
when food security progress is measured.  Also, because the positive externalities from 
pastoralism of maintaining a contiguous, open habitat are often overlooked, the cost to 
biodiversity of agricultural expansion into former rangeland areas is often not considered.   
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With this situation of costs and benefits in mind regarding efforts to increase food security, 
the paper will now turn to reviewing some of the effects of one of the major threats to 
pastoral land use and its contribution to food security.  
 
The effects of land subdivision on pastoralism and livestock production 
 
Subdivision of land can have negative repercussions on land productivity, resulting in some 
or all of the following situations: 
 

x when land is fenced or privately developed, it is not kept open to be used in a 
flexible, seasonally-variable, mobile way 

 
x resources are bound within private parcels (and not open to communal use) 

meaning that some may have access to better pasture and others relatively lower 
quality and quantity of pasture 
 

x settlement occurs on a specified plot and has led to erosion and degradation due to 
non-mobility and increasingly sedentary lifestyles of pastoralist land users 

 
x access to water resources may be curtailed 

 
A set of common trends and results of land subdivision is evident in the East African 
rangelands.  The subdivision process has resulted in some visible knock-on effects that have 
direct relevance to food security. 
 
Social consequences 
 
Privatization and individualization of plots, a process assumed to secure property rights for 
title holders (Mwangi 2007), has led to a series of specific social consequences among some 
pastoralist groups (Boone et al. 2005, Groom and Western 2013).  In Maasailand, for 
example, and other rangeland areas, a move toward privatization means individuals must 
defend and control individual parcels, and possibly look toward developing them, which 
often results in fencing and exclusion of other land users and wildlife (Groom and Western 
2013, Lamprey and Reid 2004).  Social consequences, in turn, have led to increased 
fragmentation of the range, also with its own set of ecological consequences that have 
negatively impacted land productivity, livestock production, and food security (Boone et al. 
2005, Thornton et al. 2007). 
 
Resource fragmentation 
 
The process of privatization can fragment the landscape, which ultimately undermines 
pastoral resource use and access to the inputs required for pastoralism.  Fragmentation can 
also result in inequitable resource distribution because the rangelands are of highly 
variable productivity and of patchy resource distribution (such as springs endowed with 
minerals, higher soil productivity, and vertical slopes of high run off, and proximity to 
water).  Privatizing rangelands results in individuals securing private, exclusive access to 
range resources that have been relied upon historically, and are required by a wide segment 
of the larger community of an area.  For example, carving up a landscape from an open 
rangeland could result in an individual or small group in becoming the owner of a spring, 
long river frontage, or the exclusive user(s) of a dry-season grazing area.  Subdivision 



 9 

confers proprietary rights to an individual, but potentially removes the option of using that 
land in an opportunistic and strategic manner for pastoralist production, because, if 
exclusion is enforced, the resource is subtracted from a portfolio of resources available for 
communal use.   
 
Declining mobility and resilience 
 
Subdivision of Africa’s rangelands has resulted in decreased mobility due to the protection 
of and settlement on individual plots, more heavily grazed areas around permanent 
settlements, wildlife population reductions, and unsustainable use of some areas of the 
rangelands (Groom and Western 2013; Mwangi 2007, 2009).  In southern Kenyan 
rangelands, Groom and Western (2013) observe a declining quality of range due to herds 
being confined in and around private plots, as opposed to seasonal movement across the 
landscape and use of the range as common property.  The process of assigning individual 
property rights has often resulted in declining benefits from the larger rangelands resource, 
and as a result, the wider community of users who benefit from the ecosystem services 
supported by pastoralist land use.  Dividing the range and assigning “strong” property 
rights can weaken pastoralism and the resilience of the range for those users who once 
relied upon it in a more flexible, culturally mediated way prior to privatization (Flintan et al. 
2013; Mwangi 2007, 2009).  
 
Why has subdivision occurred? 
 
Subdivision may have internal and external drivers (Boone et al. 2005) and can occur 
proactively or reactively in response to different forces being felt by community land users 
(Boone et al. 2005, Lesorogol 2003, 2008a, 2008b; Norton-Griffiths and Said 2010).   
 
Population pressure has been a major internal driver toward subdivision of both common 
property and former private property areas (Mwangi 2007, 2009).  A general land scarcity, 
resulting from a decreasing ratio of land to population, has resulted in a desire to secure 
and control land by securing private property rights as opposed to holding and using land 
communally.   
 
A major external driver is that individual title has often been preferred by government 
authorities (Mwangi 2007).  Property rights theory anticipates that conferring individual 
rights will promote productive land use and strengthen incentives for investment in land 
(Norton-Griffiths and Said 2010).  In reality, this is not always the case.  In the case of 
Maasailand, subdivision of land associated with individual parceling has served to spread 
settlements incorporating livestock enclosures more widely across the landscape (due to 
the move away from extended family settlements and toward household level dwellings, 
and also due to being connected to a single parcel), and has had led to significant declines in 
both livestock and wildlife (Groom and Western 2013, Lamprey and Reid 2004).  This socio-
ecological phenomenon is believed to be resulting in increased land degradation due to a 
more sedentary, less mobile, production strategy.  The move to private title has also 
arguably increased the transaction costs of collective action for both livestock production 
grazing and tourism negotiations.   
 
Subdivision can occur as an offensive strategy.  Examples of this catalyst include securing 
communal areas for personal advantage, securing land in the face of an increasing 
population and declining resource base, and wishing to have full control over a range 
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resource due to comparative advantage and disadvantage of resource users (Lesorogol 
2003, Norton-Griffiths and Said 2010).   
 
Subdivision has also occurred as a defensive strategy.  Examples of this include securing 
private areas in response to general privatization processes that appear inevitable but 
threatening for the future, or in response to dynamics such as well-positioned members of 
the community seeking private title to the exclusion of others.  Both of these examples are 
indicative of an inexorable process in which a community is caught without many options 
for securing land rights other than to proceed with subdivision (Boone et al. 2005, Groom 
and Western 2013; Mwangi 2007, 2009).   
 
Recommendations for supporting pastoralist production 
 
The East African drylands have been identified as highly variable, heterogeneous, and 
complex, with tendencies toward subdivision and privatization that are indicative of 
diversification among some users (Davies 2008, Flintan et al. 2013, Mwangi 2007, 
Nortenabaert et al. 2012).  A large portion of the complexity of the drylands originates from 
the plurality of users and uses, legal systems, governance structures, and actors present in 
the drylands (Mwangi 2007).  Any suite of policies addressing pastoralists in the drylands 
will require flexibility due to this diversity, complexity, and heterogeneity (Davies 2008, 
Mwangi 2007, 2009).  
 
Due to the unique requirements of pastoralism, interventions must take a landscape level 
approach that incorporates the wide variety of critical resources relied upon by pastoralists 
across a landscape and ensures that highly endowed areas remain open to a wide variety of 
resource users through a common property approach rather than being excluded by 
privatization.  On a basic level, these include combining wet-season, dry-season and 
reserved grazing areas, suitable seasonal and permanent water sources that are used in 
conjunction with specific sources of pasture during appropriate times of year, access to 
areas endowed with minerals required by livestock, and maintenance of connectivity 
between various sources of pasture, water, and minerals.  This landscape-level outlook 
should help provide forms of secure access to land-based resources and must be 
characterized by flexibility, support mobility, and assist pastoralists in managing risk 
(Flintan et al. 2013).   Due to the heterogeneous and variable nature of the drylands, these 
will vary across landscapes and situations (Davies 2008, Flintan et al. 2013).    
 
There is large consensus among policy advisors that mobility and flexibility are two of the 
most critical areas for pastoralist production, and that this must be managed at the 
landscape level.  This is summarized in the following excerptions from recent key pieces on 
pastoralism: 
 

Notenbaert et al. 2012 state, “It is the mobility and flexibility of pastoral production systems 
that enable them to make the best use of the patchy and unpredictable environments that 
prevail in drylands” (Gallais 1ͻǢ�����������������ͳͻͺͺǢ�������������Ǥ�ͳͻͻ͵Ǣ������ʹͲͲǢ����ǅ ����
and Schareika 2010 in Notenbaert et al. 2012: p9). 

 
Homewood (2008) states, “The crucial determinant of pastoralist ecology is the extent to 
which pastoral peoples can maintain flexible access to seasonal resources, and mobility to 
exploit them” (Niamir-Fuller 1999, Turner 1999, Behnke 1993, in Homewood 2008: p74). 
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Continued use of mobility, access to mobility, and legal arrangements that facilitate mobility 
are vital (Davies 2008, Flintan et al. 2013, Notenbaert et al. 2012).  Flexible approaches to 
both the policy environment and pastoralist needs are also central to effective pastoralist 
promotion.   
 
Subdivision is currently seen as one of the largest threats to mobility and among the key 
issues to address if pastoralist mobility and future effective flexible use of the rangelands 
are to be fostered and promoted.  The centrality of livestock to this production system is 
that “they can be moved about to exploit natural vegetation growth wherever rain has fallen, 
and can turn sparse, patchy and transient primary production into milk and meat for human 
food” (Homewood 2008: p51).  In other words, through flexibility and mobility, pastoralists 
transform seemingly “unproductive” and harsh landscapes of low agro-ecological potential 
into highly productive arenas of livestock production (Flintan et al. 2013, Notenbaert et al. 
2012).  However, if the flexibility and mobility that have enabled pastoralist production to 
evolve into the successful livelihood strategy that it has become are weakened, that 
production strategy itself could become increasingly vulnerable, resulting in individuals 
failing to meet household needs, and eventually exiting pastoralism for other options 
(Davies 2008, Flintan et al. 2013).   
 
Landscape-Level Approach 
 
Notenbaert et al. (2012: p10) summarize the dilemma of attempting to manage rangelands 
in subdivided pieces, rather than as a whole: 
 

“To ensure the resilience, integrity and sustainable management of rangeland ecosystems, 
these need to be managed at the ecosystem scale. Frequently, this does not happen, and 
rangelands become fragmented, disconnected and poorly managed. If the policy objective is 
to support ‘pastoralism and biodiversity’, pastoral mobility needs to be enabled, and 
integrated landscape-scale management strengthened.” 

 
One glaring result of subdivision is that land that was formerly used extensively becomes 
zoned for intensive use, which is mismatched with pastoralist production.  Parcels that are 
far too small to support an individual’s livestock holdings may result from subdivision when 
land is divided into many pieces.  As Mwangi (2007: p896) states, “[the] District Range 
Officer cautioned that even if group land were subdivided equally among shareholding 
members, each would receive only about 34 ha, which can support no more than seven 
cows. Such small units would be impractical and expensive to exploit. Citing the expenses of 
individual parcel management, the District Land Adjudication Officer appealed to members 
not to subdivide.”  Ironically, because of situations like this, moves toward subdivision have 
often resulted in ranges returning to a degree of communal access and use rather than the 
private use that is anticipated.  Where this can be facilitated and formalized in a way that is 
accepted by both the land owners and users, there is hope for fragmented rangelands 
resources to be reconstituted into an amalgamated form of landscape-level use.  
 
At the landscape level, support can be provided to fund activities that take the ecosystem 
scale approach toward amalgamating land that has been subdivided into plots that are 
unmanageable due to fragmentation and subsequent collective action costs involved with 
facilitating and negotiating management of these landscapes.  In this regard, land registries 
can be improved and updated and converted to an electronic management system.  This will 
allow land to be managed more effectively, and will provide a better perspective on how 
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decisions on land use change will affect a larger scale of resource access.  Land offices can be 
supported with capacity and technology development options for staff.   
 
If flexibility and mobility are accepted as the enabling characteristics of pastoral production, 
then one of the most important ways policy can support pastoralism is through contributing 
to land tenure solutions that ensure access to both the land and resources that allow 
pastoralism to be effective.  Land tenure solutions, then, should also make provisions that 
are flexible in nature, and which permit and facilitate mobility.  
 
Flexible land management and tenure arrangements 
 
Land has sometimes been subdivided not due to the desire for individual private use but 
rather for securing property rights in the face of possible land appropriation (Mwangi 2007, 
2009).  Therefore, outright proprietary ownership may not have been the ultimate goal, but 
rather, security of access and defense against land being privatized by others.  Land 
privatization and subdivision was not always motivated by the assumptions presented by 
property theory, and in some cases there have been desires to continue using land 
communally even though shares or title may be held privately (Mwangi 2007: p906).  In 
some cases, where it was possible, there has been a shift back to communal use and 
amalgamation, at times after the negative effects of subdivision were felt.  This trend 
indicates that there may be hope for areas that were inappropriately subdivided and that 
pathways exist to reclaim areas that suffered from land privatization. 
 
Land that is held privately can still be managed communally (Groom and Western 2013) 
and experiences from the rangelands show that subdivided areas can be managed as a 
whole, large land unit, but this requires significant collective action and administration.  
Subdivided areas can be leased for grazing rights where landowner associations are paid 
grazing fees, for example (Boone et al. 2005).  Where individual titling occurs, landowners 
can do so with the goal of collective land management, rather than individual development 
of plots, and with specific rules and sanctions for collective use.   
 
Policy Recommendation 
 
Promote, fund, and provide technical support to the formation of land user associations that 
will organize a system of collective management across the landscape.   
 

x Identify existing resource user group associations that operate successfully and 
investigate the opportunities and challenges that are faced by these collectives so 
that they can be replicated in areas where subdivision has failed and collective 
management responsibility has lapsed.   

 
Contingency planning for interactions between property systems 
 
Common property and pastoralism seem well suited as a pair.  “Theory suggests that the 
conditions of climatic variability, low productivity, and an extensive land base make 
Maasailand most suited to collective ownership and management” (Mwangi 2007 p:890).  
Pastoralism can be promoted in large part by supporting the maintenance of common 
property institutions, or a hybrid evolution of public, private, and common property 
existing in close proximity to each other that provide complementary advantages to land 
users.   
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With adequate institutional and legal support, these relationships could be formalized and 
greater synergies realized on the ground, which could facilitate better regulated and 
accessible use of resources and prevent conflicts between land users during times of 
scarcity.  Supporting interactions between pastoralists and other land users, such as large-
scale ranching operations (through provision of payments for purchase of leased grazing 
during times of hardship, for example), will build on social capital flows that pastoralists are 
known to be adept at maneuvering.     
 
Advance planning will ensure that tension resulting from unplanned and unregulated 
movement of people and livestock is mediated, and provide pastoralist people with an extra 
layer of assurance while navigating multiple property systems in favor of their livestock.  
Having clear mechanisms to engage these arrangements during times of hardship will also 
reassure private property owners that their property rights will not be violated and that the 
allowance of pastoralist mobility is managed through a systematic form of regulation and 
not through informal means on an ad hoc basis.  
 
Policy Recommendation 
 
Support the formulation of inter-boundary herd mobility arrangements that facilitate 
movement of pastoralists around or through private and government property during times 
of hardship.  These plans can be developed as contingency options with private land owners 
and local authorities and provided to administrators and community leaders as fall-back 
options that provide insurance against a feared mobility failure in times of hardship when 
herds are required to move to new sources of pasture before they become too weak to 
travel.  
 
Research investigating flexible property systems 
 
Beginning to think of property systems as complimentary, as opposed to mutually exclusive, 
is a first step to both understanding and supporting pastoralism.  Accepting the notion of 
complimentary uses of property is something that pastoralists have already accomplished.  
Understanding how common property and private property can be combined to develop 
synergies like those pastoralists themselves have achieved and developed is central to 
facilitating adaptation of pastoralists to dynamic property ownership realities.  For example, 
in Kenya’s rangelands, there is strong evidence that pastoralists have developed methods to 
strategically utilize multiple forms of property existing in close proximity to each other in 
order to both maximize access to land resources and spread their risk across the landscape.   
 
Policy Recommendation 
 
Research investigating the political ecology of landscape-level land use and planning by 
pastoralist peoples is recommended.   
 

x Fund practical land use and land tenure research which is functionally connected to 
both government land and resource ministries and international organizations such 
as United Nations-HABITAT, United Nations Environment Programme (UNEP), and 
the International Livestock Research Institute (ILRI). 

 
Uncertainty and flexibility: climatic variability and managing for risk  
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Pastoralism is projected to be one of the livelihoods hardest hit by climate change (Mwangi 
and Ostrom 2009).  Pastoralist strategies already incorporate adaptations to climate 
unpredictability by coupling access to multiple range locations spanning agro-ecological 
zones with flexibility in herd management and mobility, for example, by distributing their 
herds amongst several household-level management locations, and moving herds with the 
rain.  An enabling land tenure environment that permits the flexibility and mobility that 
pastoralism relies upon are key to ensuring that pastoralists can cope with the increasingly 
variable and unpredictable patterns of rainfall and environmental responses. 
 
The most recent World Development Report (World Bank 2014) highlights the role that risk 
reduction has to play in development, and these key principles would be useful in engaging 
with pastoralist systems of production to ensure stable markets, safety net features, and 
livelihood vulnerability assessments of those falling below identified food sufficiency 
thresholds over time.  It is becoming more widely acknowledged that managing for risk can 
be as effective in providing support to livelihoods and communities as interventions that 
make contributions in the form of production inputs, technical advice, food aid, and other 
conventional or traditional forms of assistance.   
 
Unexpected and severe shocks can move households from the threshold of poverty into 
extreme poverty, and in pastoralism can lead to individuals exiting pastoralism to seek 
wage labor or engage in agriculture (Davies 2008; Notenbaert et al. 2012).  Shocks 
experienced by pastoralists can be different from those experienced in other sectors.  For 
example, shocks to the pastoral production system may take place when other sectors such 
as agriculture or tourism are strong, and appear unaffected.  An obvious example is disease 
outbreak, which can cause livestock markets to close, resulting in the loss of cash income for 
school fees, foodstuffs, and other household needs requiring cash.  This may happen at 
times that food aid is not being distributed, or when lack of coordination with other food aid 
activities creates donor confusion.   
 
Perhaps one of the most innovative and useful tools for protecting pastoralist systems is the 
use of insurance cover to protect pastoralists during turbulent climatic variable conditions 
(http://clippings.ilri.org/2012/09/19/eyes-in-the-sky-index-based-livestock-insurance-
for-pastoral-herders-pilot-a-significant-success/).  Natural risks and hazards, such as 
drought and unreliable rainfall, are inherent elements of pastoralist livestock production.  
Individuals can be buffered against this by purchasing insurance as a coping mechanism to 
assist them in managing the risk inherent to their production system. 
 
Policy Recommendation 
 
Support pastoralists in handling uncertainty through insurance provision for pastoralist 
production. 
 

x Contribute to initiatives developing a robust model for measuring pastoralist risk 
and accurately assessing payouts. 

 
Flexible access to financial resources 
 
Through pastoralist production, grazing and browsing resources are converted into a 
livestock food resource that is both mobile and resilient, and unlike monetary capital, can 
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multiply over time to address subsistence needs and generate accumulated wealth, which in 
turn can be used for social, political, and economic purposes.  For this reason, pastoralist 
herds are often referred to as “walking bank accounts.”  However, selling livestock to meet 
cash needs or due to approaching drought can disadvantage pastoralists who largely use 
their herds for subsistence production rather than commercial production (Davies 2008, 
Homewood 2008).   
 
Direct cash payment inputs can be used flexibly by pastoralists, for example to secure 
leased grazing from large-scale operations as a drought coping mechanism and social 
capital building measure (the stocks of which can be relied upon during future times of 
hardship), or to help buffer against unexpected shocks by using leased grazing first, 
followed by a more secure, unpaid source of pasture later.  These payments can also be used 
for insurance, mentioned above. 
 
Policy Recommendation 
 
Provide direct payments to pastoralists during times of hardship and promote access to 
more flexible and accessible loan services to remove unexpected financial stress from the 
household level.    
 
Conclusion 
 
Pastoralist production contributes substantially to food security, but this is not always 
recognized or appreciated fully, which means that pastoralist land use can be threatened by 
expansion of agriculture into the drylands and changing land tenure arrangements (Barrow 
and Mogaka 2007, Davies 2008, Flintan et al. 2013, Notenbaert et al. 2012).  One of the most 
important ways that food security contributions from pastoralism can be strengthened is 
through maintaining the mobility and flexibility at the landscape level that ensure 
pastoralist production will continue to be sustained as a livelihood option in the future.  
 
Investing in the promotion of pastoralists is a wise use of resources with potentially high 
return on investment since support of pastoralism contributes to other CIDA cross-cutting 
themes such as poverty alleviation and promoting sustainable development coupled with 
environmental sustainability.  As noted in CIDA’s food security strategy, increased food 
production cannot come at the expense of the environment.  Supporting pastoralism in 
appropriate ways can strengthen food security while maintaining the biological diversity 
present in heterogeneous open rangeland systems (Davies 2008, Norton-Griffiths and Said 
2010).   
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Increasing Food Security 
 

“Strengthening Food Security in Africa: 
A case for supporting pastoralism in East Africa” 

 
Significance of the issue being addressed  
 

x Number of people affected: approximately a sixth of the world population was 
suffering from hunger in 2009, and currently 870 million are not adequately fed 
(CIDA 2013). 
 

x Gravity of the issue: globally, more people die as a result of hunger and 
malnutrition than HIV/AIDS, malaria, and tuberculosis (CIDA 2013). 

 
x Target needs: Global food production must be scaled up by 70 percent in the next 

30 years to keep pace with food security needs (CIDA 2013).  
 

x Impact and relevance: Income for the majority of the world’s poor is derived from 
agriculture, which the 2008 World Development Report identifies as  “two to four 
times more effective in reducing poverty than investments in other sectors” (CIDA 
2013) but agriculture and pastoralism have a complex relationship, and gains to 
agriculture can negatively affect pastoralist production.   

 
(source information from above data available at http://www.acdi-cida.gc.ca/acdi-cida/acdi-
cida.nsf/en/FRA-101515656-QEV accessed Nov 21, 2013) 

 
Canada’s interest in the issue 
 

x “Increasing food security is one of Canada's three priority international 
development themes, as outlined in Canada's Aid Effectiveness Agenda” (CIDA 
2013). 

 
Policy Recommendations for Increasing Food Security through Pastoralism in 
Eastern Africa 
 

x Collective Action:  Promote, fund, and provide technical support to the formation of 
land user associations that will organize collective management of subdivided land. 

 
x Contingency Planning for Emergency Mobility:  Support the formulation of inter-

boundary pastoralist herd mobility arrangements with private and government land 
managers. 

 
x Research:  Fund and support research on landscape-level land use and planning. 

 
x Risk Reduction:  Support pastoralists through insurance provision for pastoralist 

production. 
 

x Financial Services:  Provide direct payments and improved loan services to 
pastoralists. 

 

http://www.acdi-cida.gc.ca/acdi-cida/acdi-cida.nsf/en/FRA-101515656-QEV%20accessed%20Nov%2021
http://www.acdi-cida.gc.ca/acdi-cida/acdi-cida.nsf/en/FRA-101515656-QEV%20accessed%20Nov%2021
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Annotated Bibliography 
“Strengthening Food Security in Africa:  

A case for supporting pastoralism in East Africa” 
 
This annotated bibliography reviews 12 key pieces of literature that were central to 
developing this brief.  
 
Barrow, E. and Mogaka H., ed. by Roy Behnke, IUCN 2007.  “Kenya’s Drylands: Wastelands 
or an Undervalued Economic Resource.”   
 
This publication reviews the significant contributions that drylands make to Kenya in terms 
of economy and the provision of ecosystem services, and challenges the notion that arid and 
semi-arid lands are unproductive.  It is highlighted that drylands have been misunderstood 
as expansive wastelands and this invalid perception is corrected by quantifying some of the 
important contributions drylands make to ecosystems and national income generation.  
Opportunities where future investment in the drylands could be placed are reviewed. 
 
Boone, R. B., BurnSilver, S.B. Thornton, P.K., Worden, J.S., and Galvin, K.A. 2005."Quantifying 
Declines in Livestock Due to Land Subdivision". RANGELAND ECOLOGYAND MANAGEMENT. 
58 (5): 523-532. 
 
Subdividing land is shown to negatively impact on livestock production in several 
important ways:  decreased mobility across landscapes for livestock owners, declining 
productivity of areas used continuously rather than seasonally, and lack of flexibility in 
terms of general access to resources.  User associations among grazing livestock owners and 
land owners are presented as one way of maintaining flexible access to subdivided areas 
that are not individually viable for the herds of the land owner to enable the larger 
surrounding area to be used in a communally defined way.  Boone et al. (2005) demonstrate 
that the scale of parcels of land after subdivision has high relevance to how the land can be 
used and whether it can still be used collectively, while being owned privately.  If land is not 
subdivided past certain thresholds and if individuals can act collectively to agree on terms 
of use and form user associations, the authors state that subdivided land can still potentially 
function as an open rangeland on a landscape scale. 
 
Davies, J. 2008. "Turning the tide: Enabling sustainable development for Africa's 
mobile pastoralists". Natural Resources Forum. 32 (3): 175-184. 
 
This article highlights the important contributions of pastoralism to economies and 
ecosystems, noting that pastoralist production has suffered from underinvestment despite 
its economic and environmental significance.  The main message of the piece is that 
investment in pastoralism is not only aligned with sustainable development, but that it is 
required for it.  In highlighting gaps in policy and practice, the challenges to pastoralism are 
enumerated, including low investment in human capital, the objective of development 
pathways to “develop” pastoralism as opposed to enabling its people to develop themselves, 
excision of highly endowed resource “patches” that operate within a mosaic of available 
resources across a landscape to enable pastoralism to be functional, increased participation 
of pastoralists in contributing to policy formulation and discussion, and the need to 
strengthen resource rights, among others. 
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Flintan, F., Behnke, R. and Neely, C. 2013. Natural resource management in the drylands in 
the Horn of Africa. Brief prepared by a Technical Consortium hosted by CGIAR in 
partnership with the FAO Investment Centre. Technical Consortium Brief 1. Nairobi: 
International Livestock Research Institute. 
 
Flintan et al. (2013) provide a comprehensive overview of the natural resource 
management scenario in the drylands of the Horn of Africa.  With material covering the 
variability of drylands, contributions of these vast land areas, and the main challenges and 
threats to productive management of the drylands, this is a key resource for policy makers 
to gain insight into the drylands and pastoralist production and the justifications for 
investing in the pair together.  The policy issues reviewed are impressively inclusive, so this 
piece of literature may be used to provide a holistic picture of the drylands natural resource 
situation, including how pastoralism and agriculture fit together for sustainable and 
productive land use.  This publication should be seen as a reference resource for attaining 
the necessary background for appropriate investment in the drylands.   
 
Groom R.J., and Western D. 2013. "Impact of land subdivision and sedentarization on 
wildlife in Kenya's southern rangelands". Rangeland Ecology and Management. 66 (1): 1-9. 
 
Groom and Western (2013) demonstrate the ecological effects resulting from subdivision 
and subsequent sedentarization in the southern Kenyan rangelands.  These negative effects 
include “reduced seasonal movements of livestock, lowered grass biomass, and slower grass 
recovery after very dry periods” (Groom and Western 2013: p1).  The curtailed mobility of 
livestock and declining resource base observed are connected to the spread of individual 
dwellings that result from the need to settle, defend, and develop private, specified plots 
following subdivision of communally owned land.  The study supports the maintenance of 
large-scale herd mobility to reduce the negative effects of sedentarization.  Securing land 
rights for pastoralist people is noted as crucial to maintaining rangelands ecosystems, 
ensuring sedentarization does not increase as the pressure on land resources intensifies, 
and conserving migratory wildlife populations.  The authors make the observation that 
subdivision of land need not result in the negative effects illustrated in the article if pastoral 
peoples can benefit from innovative land rights and tenure security provision that 
contributes to their communal management of rangelands.  This provides hope for areas 
that have already undergone subdivision and could be a pathway to reclaim the integrity of 
ecosystems that have been fragmented.    
 
Homewood, K. 2008. Ecology of African pastoralist societies. Oxford: James Currey.  
 
This impressive overview of pastoralist ecology demonstrates the variation in pastoralist 
production across Africa, and provides requisite background information about the ecology, 
environments, and cultures of pastoralist systems for those interested in understanding and 
investing in pastoralism as a sustainable land use.  
 
Lamprey, R.H., and Reid, R.S. 2004. "Expansion of human settlement in Kenya's Maasai 
Mara: what future for pastoralism and wildlife?" Journal of Biogeography. 31 (6): 997-1032. 
 
Lamprey and Reid (2004) explore the trends that follow subdivision in the southern Kenyan 
rangelands, questioning the outcomes for wildlife and pastoralism, both of which are seen 
to be negatively impacted by privatization of land resources that were once held 
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communally. The authors discuss the various impacts land privatization has had on wildlife 
populations, land use, and pastoralism as a livelihood pursuit.  The article also outlines the 
possibilities for land use following subdivision.  One of the primary impacts of land 
subdivision has been the trend away from communal dwellings to dwellings based on the 
household level.  This has led to the spread of homesteads, which, because they were 
previously communal dwellings, had been clustered across the landscape. In the area under 
focus, subdivision of land and its various social, economic, and ecological effects is 
interpreted to be resulting in declining wildlife populations, increased sedentarization, a 
declining land resource base, and contributing to forms of socioeconomic inequality. 
 
Mwangi, E. 2007. "The Puzzle of Group Ranch Subdivision in Kenya's Maasailand". 
Development and Change. 38 (5): 889-910. 
 
This article explores the drivers of group ranch subdivision in Kenya’s southern rangelands, 
investigating how the move towards private property in this location does not conform to 
theoretical expectations of property theory.  Mwangi identifies the subdivision trend as a 
defensive strategy intended to secure individual property rights in the face of threats to 
future access, and explains background factors that influenced the decision to subdivide a 
rangeland that seemed better suited to common property management.  Interestingly, it is 
observed that once individual property rights are secured through title, a move to return to 
collective use and management can be seen which suggests that individually owned land 
may be managed on a landscape level through arrangements such as user associations that 
amalgamate pieces of land to be used in common by residents.   
 
Mwangi, E. 2009. "Property rights and governance of Africa's rangelands: A policy 
overview". Natural Resources Forum. 33 (2): 160-170. 
 
This policy review of governance and property in the rangelands showcases policy lessons 
from a comparative analysis of experiences in Africa’s drylands.  The author identifies the 
drylands as a complex system and reviews the significance of livestock production, one of 
the main forms of production in the arid and semi-arid lands, and the rationale for using 
common property to manage such ecosystems.  The policy review amalgamates wide 
experiences across East and West Africa relating to the governance of drylands and the 
challenges faced in achieving sustainable land use and secure property rights for users.  
Land tenure and property rights challenges facing drylands systems are demonstrated to be 
complex.  
 
Norton-Griffiths, M., and Said, M.Y. 2010. ‘The Future of Wildlife on Kenya’s Rangelands: An 
Economic Perspective’, in Du Toit, Johan T., Richard Kock, and James C. Deutsch. 2010. Wild 
rangelands: conserving wildlife while maintaining livestock in semi-arid ecosystems. Oxford: 
Wiley-Blackwell. 
 
Norton-Griffiths and Said (2010) assess the situation of wildlife in Kenya’s rangelands and 
explain the dynamics surrounding sharp wildlife declines, including evolution of property 
rights and the economics of land subdivision.  The effect of expansion of agriculture into 
Kenya’s rangelands is discussed in the context of declining wildlife and land user decisions 
about returns to land and land use options.  The shift from communal land use to intensified, 
private, agricultural land use in marginal areas is shown to be contributing to the 
displacement and elimination of wildlife populations, the maintenance of which is just one 
of the key benefits derived from pastoral communal management of rangelands ecosystems.   
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Notenbaert, A., Davies, J., De Leeuw, J., Said, M., Herrero, M., Manzano, P., Waithaka, M., 
Aboud, A., and Omondi, S., “Policies in support of pastoralism and biodiversity in the 
heterogeneous drylands of East Africa”. Pastoralism: Research, Policy and Practice 2012, 
2:14 (28 September 2012) 

This article explores policy options in support of both pastoralism and biodiversity in the 
rangelands by discussing policy interventions along three continuums, namely those of 
aridity, population, and distance to access markets.  In identifying these continuums it is 
demonstrated that drylands in East Africa are not uniform, but due to their heterogeneity 
they offer a variety of opportunities for intervention, support, and investment in landscapes 
of varying typology.  Landscape-level planning and ensuring pastoral mobility are identified 
as key aspects of realizing the potential synergies of pastoralist land use and biodiversity 
conservation.  The externality of reduced pastoral mobility resulting from land use change 
and expansion of agriculture into the more arid parts of a landscape is highlighted as a 
potential threat to pastoralist production since these encroachments often fragment 
rangelands or create exclusive use out of areas relied on as pastoralist dry season or 
watering areas. 

 
Thornton, P.K., BurnSilver, S.B., Boone, R.B., and Galvin, K.A. 2006. "Modelling the impacts of 
group ranch subdivision on agro-pastoral households in Kajiado, Kenya". Agricultural 
Systems. 87 (3): 331-356. 
 
Thornton et al. (2006) use a computer modeling system to project a variety of impacts 
resulting from land subdivision in the southern Kenya rangelands, including those that 
affect food security. “For the group ranches simulated, model outputs indicate that 
subdivision results in substantial reductions in livestock numbers, partially because 
households have to sell more animals to generate the cash needed, with serious long-term 
consequences on herd sizes and food security” (Thornton et al. 2006: p331).  The necessity 
of the landscape-level approach to maintaining pastoralist production is demonstrated 
through discussion of the patchy, heterogeneous nature of the drylands and the various 
deleterious effects of land subdivision that would be observed in a pastoralist-used 
rangeland.  Importantly, it is demonstrated that expectations of subdivision cannot be 
predicted in a uniform way across these types of landscapes due to the variety of resources 
distributed in a non-uniform manner.  This has high relevance for anticipations that 
subdivision of land can be achieved in an “equitable” way by distributing equal allotments 
to communal users. 
 
 
 
 
 
 
 
 
 
 


