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ABSTRACT 

 

 

Land is the main platform for livelihood sourcing for many communities in Sub Saharan Africa. 

It is however becoming scarce owing to many factors that include the growing human 

population, land degradation and climate change. Pastoralism is an important livelihood source 

for many, but land scarcity and tenure insecurity are threatening its viability as a livelihood 

source. Pastoral communities  resource use and governance display unique characteristics that 

complicate tenure formalization. Policy makers are thus faced with a huge task of drafting 

policies that take this uniqueness into consideration.  

 

This study was conducted in Dirre grazing unit of the Borana zone in southern Ethiopia. The 

objectives were to assess the implications of securing land tenure by formalizing land rights at 

different scales and how this interacts with socio economic drivers that shape land use in pastoral 

systems. It also assessed the implications of communal land rights formalization on such issues 

and rangeland ecology, livestock and livelihoods. The methodology applied a scenario 

development approach with key informant interviews and focus group discussions. It also 

employed a household survey with 187 households and coupled human-ecosystem simulation 

modelling approach was used with SAVANNA an ecosystem model and DECUMA an agent-

based model. The data was analysed using multiple analysis techniques that includes the 

Analytical Hierarchal Analysis (AHP) of the multi criteria decision analysis tool and a two-tailed 

t-test was used to compare means at 95% confidence level.  

 

The findings show that smaller scale certification would have more advantages, but pastoralists 

preferred larger scale which despite its challenges, is the best for maintaining flexible mobility 

and for allowing implementation of seasonal grazing management. Pastoralists response showed 

that land certification will secure land rights, enable better management of rangelands, and 

improve livestock-based livelihoods.  However, the findings also suggest that certification will 

not necessarily reverse individualization and the ongoing shift in livelihoods toward 

agropastoralism. From the simulation modelling, vegetation layers respond differently to the 

grazing management scenarios. The unpalatable grass levels rise regardless of grazing 
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management, which is potentially a sign of increased degradation.  When it is a very low rainfall 

year, grazing management does not have as many benefits, as everything becomes dry and 

stressed.  Both grazing scenarios had marginal effects on woody biomass and population for 

palatable species for about half the simulation time for palatable woody species.  

 

The study suggests the need for multi-pronged approaches and various support mechanisms 

when implementing a formal land tenure system in these areas as the scale of operation matters. 

Secondly, it is concluded that, while strengthening communal tenure for pastoralists is key, the 

drivers toward individualization and adoption of crop agriculture are such that implementing a 

formal communal land tenure system will not always in itself be sufficient to stem 

individualization. The reasons for livelihood transition go beyond land tenure security. Thirdly, 

as the land certification program in pastoral areas moves forward, it should aim at enhancing 

pastoralist livelihoods and their capacity to manage rangelands, halt degradation and allow the 

rangelands to recover to be able to sustain livestock production for longer. There is need to 

couple planned grazing with intensive rangeland reclamation, and management efforts, intensify 

livestock production through, cattle fattening, or diversify into other livelihood activities.  

 

Key words: land rights, tenure security, agropastoralism, modelling, grazing access, scale, 

pastoralists. livelihoods, rangelands 
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CHAPTER 1  INTRODUCTION 

 
 
1.1 Background 

For most rural communities in the developing world, land is the main platform for livelihood 

sourcing and access to it is an important driver for poverty alleviation and economic 

emancipation but is increasingly becoming scarce (Holden & Ghebru, 2016; Kuusaana & Bukari, 

2015; Teklu, 2004). The increasing land scarcity is driven by many factors that include the 

growing human population, land degradation and climate change.  According to the UN, 

Department of Economic and Social Affairs, Population Division (2017), the world population is 

expected to increase by 2050 with an associated increase in world food demand. This will put 

pressure on the environment and more so on rangelands especially for livestock-based systems. 

The bulk of the world population growth is expected to take place in nine countries of the world-

India, Nigeria, the Democratic Republic of the Congo, Pakistan, Ethiopia, the United Republic of 

Tanzania, the United States of America, Uganda and Indonesia, (UN, Department of Economic 

and Social Affairs, Population Division, 2017). There is therefore a need to start rethinking land 

policies and align them in such a way that ensures sustainability of land-livestock-based 

livelihoods such as pastoralism. 

Pastoralism is an important livelihood source for many across the world and more so, in East, 

Central and West Africa. Land fragmentation and scarcity in pastoral areas is increasingly 

becoming a cause for concern and threatening the viability of pastoralism as a livelihood source. 

The importance of livestock is not only critical for these systems, but also in the global space 

where it accounts for up to 40% of the value o gricultural output and provide 

approximately one third of the protein intake by humans (Adriansen, 2008; Ayantunde et al., 

2011; Thornton, 2010). In Ethiopia, pastoralism is practiced mainly in the lowland arid and semi-

arid parts and accounts for about 62% of the national land, employing close to 27% of the 

population (Tefera et al., 2016). Pastoralists also play an important role in the conservation of 

biodiversity and use of marginal areas as they exploit spatial heterogeneity of rangelands (Brak 

et al., 2004). They are, however faced with different kinds of challenges that include loss of 

natural resources especially water and grazing land. Other challenges include inappropriate 

settlements, expansion of cropping into the rangelands, lack of markets, drought and bush 



2 
 

encroachment (Greiner et al., 2013). This has direct negative effect son productivity, thus 

limiting the human habitants of these areas from realizing the full benefits of livestock 

consequently making them vulnerable to poverty.  

These land scarcity problems are causing a lot of insecurity of tenure, which in some instances 

has fueled unnecessary land grabbing and a shift to a more sedentary way of life (Greiner et al., 

2013). This is likely to contribute to increased poverty rates and land degradation if not carefully 

planned for. Increasing tenure insecurity in Southern Ethiopia has seen pastoralists call for the 

government to improve their land tenure security by formalizing their land rights through 

certification as has been done in the Ethiopian highlands (Deininger et al., 2007). There is also 

an increasing demand for land by multinationals for various development and agrobusiness 

projects, which has been termed the land rush  by some scholars (Anseeuw et al., 2011).  While 

these projects have good intentions for local economic development and 

growth, there is a high risk that such land concessions will dispossess rural communities of their 

land especially considering that they do not have legal entitlement to it. Most of the land in rural 

communities is under State ownership and the communities have usufruct rights and not 

empowered to contest land reallocations. Rural land is often governed under both the formal and 

customary laws where decisions by the former often supersedes the latter.  

Some international organizations like the World Bank and Food and Agriculture organization 

(FAO) have begun to invest resources and efforts in developing the frameworks for the 

governance of tenure in the Africa and the world at large (Deininger, Selod, and Burns 2012, 

Herrera et al 2016).  In many African countries, Ethiopia included, communal tenure is the most 

prevalent and pastoralists in these areas make significant contrib

food security (Samuel, 2006). Over recent years some African government have made some 

efforts to adjust the land policies in such a way that strengthens the land rights of its citizens 

particularly the rural poor.  Recognizing and protecting customary land rights is one of the first 

steps in trying to protect and secure the land rights of the rural communities. Land governance 

and tenure systems thus have broad implications as they do not only affect the household 

capacity to produce food but also their social status, economic wellbeing and investments on 

land care. Improved tenure security is important for optimal land use and reconciling differences 

among land users (Tefera et al., 2016). 
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Some of the challenges with tenure systems in Africa is that often land is subjected to two or 

more governing entities, which is the formal and customary administration, often termed legal 

pluralism (Clover and Eriksen, 2009). The two systems are not entirely mutually exclusive but 

are often intertwined in complex mosaics of resource tenure structures. The other challenge is 

that often the customary tenure is not recognized as a legal entity and that makes the land under 

such tenure to be prone to grabbing and reallocation with no compensation (Tura, 2018; Alden-

Wily, 2011).  This is among the issues that have been the impetus for land rights formalization 

for the rural communities. These new policy initiatives need to be informed by local 

perspectives, reflect and recognize local realities. This is important in that it will not weaken the 

local governance structures but compliment them.  

Policy makers are thus faced with a huge task of drafting policies that will facilitate processes 

that provide the greatest benefits and promote the transition to a sustainable and integrated 

management of the land. Pastoral systems have some unique characteristics which are often 

misunderstood by those drafting the land policies. Often social needs are not matched with 

ecological needs and one of these suffers at the end. There is need to assess the tradeoff between 

these two and come up with win-win decisions about land use and tenure. There remain some 

very critical questions on how land rights formalization should thus be implemented in these 

areas.  

This study therefore sought to get an understanding of the implications thereof and provide 

guidance on how best to recognize and protect the land rights and communal tenure for pastoral 

areas. It assesses the implications of communal land rights formalization on such issues as 

rangeland management, livestock and livelihoods, seeks to gain an understanding on how the 

land users and managers perceive the socio-ecological implications of communal land 

certification. The study captures local realities and combines sociological analyses with scenario 

based ecological and agent-based simulation modelling approaches to get answers of what the 

direction and magnitude of change. It is framed in a forward-looking methodology, where the 

implications are being assessed based on what might be, rather than on what could have been, or 

was. This is done through an in-depth analysis of the social, livelihood and ecological 

implications of putting up a communal land rights formalization program.  
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1.2 Problem statement 

 
To begin with, implementing a formal land tenure system in communal areas has its 

complexities. In Ethiopia it is further complicated by the fact that, the legal framework for land 

certification was designed with the farmlands in mind and not pastoralism out of which livestock 

mobility and rangeland management take place (Samuel, 2006). There are different propositions 

on how the land certification can be implemented in the pastoral settings where land is 

communally owned. There are ideas to use the government administrative boundaries versus the 

Borana traditional boundaries for certifying the rangelands. According to the government 

administration in the Borana, the smallest administrative unit is the kebele (village) which falls 

under is woreda (district) whereas the traditional governance structure divides the Borana into 

dheedas (grazing unit) and reeras as the next management level and then the arda (group of 

households) (Degen, 2011; Homann, 2004; Hussein Wario, 2015). There however remains the 

biggest challenge of how pastoral communities should be delineated for strengthened property 

rights in such a way that the tradeoffs between livelihoods, pastoralists expectations and the 

needs for environmental care are taken into consideration 

Scholarly work on pastoral systems, argues that pastoral systems often do not conform to the 

principles of mainstream commons theories (Robinson, 2019, Behnke et al 2011, Moritz, 2016). 

Resource use in these systems is driven by the temporal and spatial variability of forage and 

water across the landscape thereby necessitating the need for free and flexible mobility (Behnke 

et al., 2011; Brottem et al., 2014; Molnar, 2014). Pastoralists move with livestock between 

seasons in search for feed and water to sustain livestock throughout the year (Wario et al., 2016; 

Xiao et al., 2015). This is strategically done by assessing the condition of both their livestock and 

different pastures. Mobility is a key livestock drought survival strategy to minimize drought 

related livestock losses. Traditional pastoralist institutions, management practices and social 

fabric are adapted to the spatio-temporal variability in rainfall and forage and to this mobile 

livelihood pattern. For instance, the boundaries of rangeland and community territories are often 

flexible and porous. Some pastoral resource governance systems a  

with rules made in such a way that allows free and flexible mobility (Moritz, 2016). In such 

systems, open access does not mean the absence of rules, as usually understood in the literature 

on commons but, instead refers to the p ht of open access to common pool grazing 
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resources (Moritz, 2016).  One of the characteristics of open property regimes is that there are no 

territorial boundaries, and the areas are usually large. Robinson, (2019) argues that some pastoral 

systems are neither conventional commons nor open property regimes but are systems in which 

there is a gradation in clarity and strength of boundaries and property rights over different 

resources, and in which social processes and governance mechanisms other than conventional 

land tenure institutions play a stronger role in governance.  

Secondly, the relationships between land, livestock, and people in pastoral societies are often 

poorly understood, which complicates the provision of secure tenure (Herrera;et al, 2016; 

Moritz, et al., 2013a).  Experiences with the implementation of policies in drylands are 

complicated by the limited understanding by policy makers of either the biophysical spatio-

temporal heterogeneity, or institutional and social dynamics in these areas. Arguments for 

strengthening communal tenure in pastoral systems is often formulated with some inbuilt 

assumptions about land use, livelihoods and governance in these areas.  The tenure reform 

policies often take a top-down approach informed by these preconceived ideologies and without 

careful engagement with the relevant stakeholders. Manzano (2018) refers to such policies as 

nts on gatively impact pastoral systems.  At 

times policy interventions can interfere with the local institutions and way of life, as seen with 

the Borana in Ethiopia how the establishment of additional water sources unintentionally 

disturbed grazing rules and other indigenous knowledge based natural resource management 

systems (Bambio & Agha, 2018; Homann et al., 2008). This raises a question of how much more 

can these systems absorb the pressure of external policies that do not adequately capture local 

perceptions and account for local dynamics. 

Considering the observed downward trends in pastoral livelihoods over the past years, the study 

sought to get an understanding of how pastoralists perceive the land certification in contributing 

to bettering their lives and thereby halting this downward trend. Formalization of communal land 

rights aims to secure the rights of pastoralists and indigenous communities, but with many 

uncertainties on livelihoods outcomes. It is therefore important to get an understanding of the 

likely outcomes of the land certification by capturing pastoral perceptions on the biophysical and 

socio-economic facets of pastoralism. 
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Thirdly, the biggest question for decision makers is, when certifying communal land at what 

scale are pastoralist expectations met, to ensure secure tenure and sustainable ecological 

implications and livelihoods (and how pastoralists respond to the changes in the rangeland). Such 

an analysis is important in the sense that it gives both land users and decision makers an 

opportunity to make informed decisions about tenure, the complexities and the likely 

implications will be demonstrated. 

For reasons as these, the implementation of a formal tenure system in a pastoral rangeland setting 

becomes both conceptually and practically difficult to implement. Various proposals have been 

put forward on how to best implement this, based on different  perspective, with the 

scale of implementation being the biggest bone of contention, but the central question that 

remains is, what does it mean for the pastoralists in the future, despite the scale? 

1.3 Justification 

Governing of natural resources is a mammoth task for many governments as the competition for 

use is increasing at an alarming rate. Critical resources management like the rangelands require 

planning to be done on a large scale especially considering the livestock mobility involved in 

pastoral systems (Flintan, 2011). This creates a complex situation for communities, land use and 

policy planners as planning ought to take place where there is an overlap in resources across 

boundaries. At the same time, coming up with sound decisions on land use and policy may be 

both costly and time consuming. More often than not, pastoralist perceptions are overlooked, and 

pastoralism is considered by many as ecologically unfriendly and unsustainable (Kassahun et al., 

2008). There are different pros and cons of certifying rangelands hence the need to explore them 

through an ex-ante analysis.  

Having answers to the questions raised above will give an indication of the direction and 

magnitude of change in the rangelands, livestock and pastoral livelihoods. Knowledge of this is 

important for crafting land rights policies in pastoral systems.  Perhaps having an idea of how 

things are going to look like will give an indication of what policies need to put in place to 

ensure sustainable livelihoods. How to implement a policy that resonates with the aspirations and 

norms of the pastoralists at the same time meeting the objectives of the securing tenure for them 

and enhancing livelihoods. The tradeoff analysis gives an indication of what the gaps and 
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opportunities for growth and sustainability lie.  This study thus endeavored to unpack these by 

individually identifying and weighing the different criteria (based on the social, livelihood and 

ecological facets of pastoralism) that matters when crafting a land certification policy for 

pastoral communities. Such studies can help to ensure that the land certification policy is rolled 

out in a way which mitigates against the challenges that the system is currently facing and 

enhance livelihoods rather than limiting them.  

The results of this research will be useful for policy makers and analysts, development 

practitioners and all other land managers and users, in such a way that they will be able to both 

craft policies, support mechanisms that not only protect the rights of pastoralist but also enhance 

livelihoods and protect the environment. It will also provide responses to the question of what 

scale to use when implementing a land rights formalization program for communal set ups and 

more so pastoral communities. It is expected to give guidance on the development of a 

pastoralist-oriented policy and serves as basis for monitoring the achievements of the goals of the 

certification, which include improved rangeland management, better livelihoods and secure 

tenure.   

This study is also important for serving as a basis for decision making about land tenure policies 

in large landscape livestock systems where land is communally owned. It demonstrates the 

implications of changes in land use and access through changing policies and shows the 

dynamics of complex systems by applying a scenario development approach. There are also a lot 

of interactions among socio-ecological processes which need to be understood to inform decision 

making and development of tools for such. It is critical that land tenure implementation in 

pastoral areas involve the land users and understand how they make decisions about land 

resource use as well as other governance issues in their areas. In a nutshell, the impact of 

changes in communal land tenure on rangeland access, productivity, management and ultimately 

on pastoralism as a viable livelihood source are seldom considered in planning and policy 

formulation. There is therefore a need to assess the implications of the different proposed tenure 

regimes to meaningfully contribute to the intended outcomes of the Sustainable Development 

Goals (SDGs), number one-No poverty and number two- Zero hunger as well as number fifteen- 

Protecting, restoring and promoting sustainable use of terrestrial ecosystems.  
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Through coupled human-ecosystem simulation modelling in the context of land tenure scenarios 

it is possible to disentangle the likely implications of grazing management alterations thereby 

supporting decision making that ensures environmental and livelihood sustainability (Boone et 

al., 2011). Modelling at a large landscape scale incorporates both social and ecological land use 

features and will help to communicate to policymakers the impact of tenure and other land uses 

on livestock production, social and environmental sustainability in rangelands (Baskent & Keles, 

2005; Weisberg et al., 2006). This is expected to inform the future of pastoralism in East African 

countries by providing a basket of options for guiding land tenure policy direction. 

At sub-national and regional levels this research will contribute to the different efforts by many 

projects supporting partners in the piloting of land management initiatives. Examples of such 

projects include the LAND project funded by USAID, the Woreda Land use planning both in 

Ethiopia, the Village Based Land Use planning in Tanzania and the County Spatial planning in 

Kenya.  On a broader scale the research will help contribute to the achievement of the intended 

outcome of designing and implementing policies that will improve the environmental 

management of livestock systems by national government agencies. From a research and 

development point of view it will also contribute to science by informing the current scholarly 

debate and advancing the scientific inquiries about the future of pastoralism in the face of land 

policy reforms.  
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1.4 Objectives 

1.4.1 Broad Objective 

To assess the implications of communal land certification on pastoralism by applying a mixed 

methods approach to guide decision making about communal tenure recognition pastoral 

systems.  

1.4.2 Specific objectives 

i. To analyse the implications of alternative scales of communal land tenure formalization in 

pastoral systems in Ethiopia 

ii. To assess how formalization of communal land tenure in pastoral settings may interact with 

livelihood, socio-economic and demographic drivers that shape land use 

iii. To explore the effects of tenure reform induced grazing management alterations on 

rangeland productivity, livestock population dynamics and livelihoods 

1.5 Research questions 

There is a lot of uncertainty about the future of pastoralism in the face of global environmental 

change. The land certification policy is an external factor in pastoral systems that adds on to the 

complexity and uncertainty in these areas.  The study thus pursues these questions: 

i. How should pa be delineated for strengthened property rights and 

what are the implications of scale on pastoralism facets? 

ii. How does formalization of communal land tenure in pastoral settings interact with socio-

economic drivers that shape land use? 

iii. How do grazing regime alterations in the face of land rights formalization affect 

rangeland ecology, livestock productivity and livelihoods?  
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CHAPTER 2  LITERATURE REVIEW 

 

 
2.1 Land, land rights and policies around the globe  

Land policies are key in agrarian development but differ from country to country because land 

use issues are closely embedded onto the sociocultural and geographical variables. The World 

Bank paper of 1975 cited by Samuel, (2006) suggested three basic principles to inform land 

policies; (i) owner operated family farms were efficient and desirable, (ii) free land markets to 

allow land transfers to more efficient users and (iii) the need for more equitable distribution of 

assets (Samuel, 2006; USAID, 2004). Land governance is at the center of the 2030 global agenda 

as mentioned by the World Bank Land Governance and Assessment Framework (LGAF) 

(Deininger, Selod, and Burns 2012). This was set up to develop an analytical framework for 

assessing the state of the land governance at both national and sub national levels and to serve as 

a basis for dialogue for policy issues with respect to land governance. Rapid changes taking 

place on the global space, including population growth, climate change and the increased 

demand for food and raw materials are putting pressure on the land resources. This is happening 

at a time when there are no clear land rights for some communities hence fueling high levels of 

tenure insecurity and conflicts (Deininger & Binswanger, 1999). The LGAF thus seeks to give 

guidance for countries on a much coarser scale on how to identify and implement priority 

reforms in the land sector.  

Secure tenure is a cornerstone for agriculture and food security and contributes to improvements 

in investment in better farming methods such as mechanization of agriculture and intensification 

(Deininger et al., 2008). The world bank continues to make efforts to engage with partners of the 

0 Global Initiativ  commitment of countries to mobilize resources to 

achieve the set targets of securing land rights by 2030 (UN 2013). Most of these efforts are to 

bring countries in Africa, Asia, Eastern Europe and Central Asia, Latin America, and the Middle 

East up to speed with the issue of improving land tenure security (Deininger & Binswanger, 

1999). To support this global initiative there has been several other support structures such as the 

International Land coalition, Voluntary Guidelines on the Responsible governance of tenure by 

FAO. The Africa land governance framework is one such structure that feeds into the goals of 
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the Land 2030 Initiative (Herrera et al, 2016).  In 2012, FAO developed the guidelines for the 

governance of tenure to serve as reference to guide the governance of tenure in a way that 

ensures food security for all. The guidelines also acknowledge the importance of land as the 

main livelihood stage for the rural poor and that their livelihoods are based on secure and 

equitable access to resources (Herrera et al, 2016.,  FAO, 2016). It advises governments to 

include these guidelines as they implement the governance of tenure and natural resources 

(Herrera et al, 2016).  There has of late been a greater push by many other international 

organizations for strengthening land rights. Some examples include the International Land 

coalition (ILC) a global alliance of over 200 member organizations, working together to put 

people at the center of land governance. As part of their strategy, they seek to ensure that 

indigenous communities such as pastoralists have secure tenure rights and are included in 

decision making about tenure to prevent and remedy land grabbing (UN-Habitat, 2018)  

2.2 Land, land rights and policies- African context   

The land issue in most developing countries is a cause for strife and unrest as it is very much 

intertwined with the pe ity. For most rural dwellers land is the primary 

means of generating a livelihood and is a critical asset which can be passed on to the future 

generations.  Most governments in developing countries find themselves having to address the 

land acquisition and tenure issues as a way of fostering investment and economic growth (Little 

& Behnke, 2010). Land size and availability has a huge influence on household income and food 

security in African agriculture (Kideghesho et al., 2013; Teklu, 2004). The African Union (AU) 

developed the framework and guidelines on land policy in Africa to strengthen land rights, 

enhance productivity and secure livelihoods. The rate of implementing the land policy in African 

States has however remained slow.   

 

Some of the challenges owing to this slow progress have been assessed by the Land Policy 

Initiative (LPI) that has also put up a framework to enhance and speed up the implementation 

process (United Nations. Economic Commission for Africa., 2011).  The context of the land 

policy in Africa as presented by the consultative workshops for the five regions of Africa held by 

the Africa Union-EU Commission for Africa and African Development bank (AU-ECA-AfDB) 

consortium in 2011 highlighted common problems regarding land, governance and access. Most 
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of the land was shown to be under communal ownership and governed by customary institutions 

and management programs. Levels of insecurity of tenure was also shown to be very high. The 

tenure insecurity was said to exacerbated by increasing human population, reallocations and 

expropriation for mining, irrigation and public works (Tura, 2018). Methods of securing tenure 

rights in the context of legal pluralism was also said to be an issue and there are 

increases in land related conflicts (Deininger et al., 2008). In East Africa for example, land 

fragmentation was said to be responsible for the reduction in carrying capacities and the decline 

in both domestic and wild animal populations (Desta & Coppock, 2004; Galvin et al., 2004). 

Some of the African countries (for example, Ghana, Rwanda, Tanzania and Kenya), have made 

some strides in trying to curb these land administration and rights for different user groups, and 

to contribute to sustainable natural resource management (Ghebru & Lambrecht 2017. ILC. 

2013, Kibugi, 2011, Mwangi and Ostrom, 2009).  There are various efforts to protect the 

commons, integrate the customary systems into the new institutional framework, harmonize 

gender and community based natural resources management policies.  

 

In East Africa for example, are some of the countries that are working on land rights 

formalisation policies for pastoral areas. Kenya started the working on land rights policies for 

pastoralists by introducing the group ranch concept in the 1960s (Dixit et al., 2013, Veit, 2011). 

In Tanzania similar processes are underway with a joint Village Land Use Plan (ILC, 2013). In 

Ethiopia this began with the securing of land rights for the farming community in the Ethiopian 

highlands is now being expanded to the pastoral areas as enshrined in the constitution 

(Gebremeskel et al., 2016, Ambaye 2012). These threee countries have the highest number of 

pastoralists in the East African region with many animals and they  play a ctrical role in the 

countries economies  (Desta and Coppock 2002, ILC, 2013, Kibugi 2011).  In Ethiopia current 

tenure insecurities are high  and pastoralists are faced with many challenges that threaten their 

liveliohoods, but the communal and right formalisation is for pastoralists is in infancy, albeit 

with many questions on how it could be implemented and the implications thereof (Deininger et 

al., 2007).  

 

In Tanzania, according to the Village Land Act (VLA) of 1999 (section 11 and Regulation 2002 

No 26-35) communities are empowered to enter into joint land use agreements with other 
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villages for the purposes of planning, managing and using resources jointly.  The Land Use 

Planning Act (section18) provides formation of a joint Village Land Use Plan (VLUP) and (in 

section 33(1) (b) (ILC, 2013) provides for the preparation of joint resource management sector 

plan for the shared resources. These policy initiatives provide a means for reasonably sharing the 

rangeland resources and provide a mechanism in which local communities play a fundamental 

role in decision making about their land. When the joint VLUP process has been carried out, a 

group of land users can be formed to whom a certificate of customary rights of occupancy can be 

issued in order to secure their rights to use the shared land/resource (ILC, 2013). The VLUP 

process in rangeland settings is a challenging activity. This is because the pastoralists often 

require movement across the village boundaries to access key resources like water and grazing 

(Flintan, 2012; Roe et al., 2013)  

In Kenya the African Land Development Organization (ALDEV) was established in 1945 to deal 

with issues of overgrazing and livestock diseases (Veit, 2011). This established the private 

enclosure land tenure system and set to replace nomadic pastoralism. In 1960 there were further 

policy reforms to sedentarise pastoralists, and this started with the introduction of group ranches 

where pastoralists were given joint ownership and management of a land parcel (Dixit et al., 

2013). The governm were to increase land productivity in these areas through 

increased offtake, reduced land degradation and improve the incomes of pastoralists. This was 

meant to re-order the rangelands and ensure formal land holding (Kibugi, 2011) The group ranch 

concept was an alteration to the land tenure system which meant to prevent the so called dy 

of the commons  but policy makers overlooked the socio ecological interactions in the pastoral 

set up (Mwangi, 2007; Mwangi & Ostrom, 2009). The ownership of the ranch was by the 

registered members in that ranch, and it gave them exclusive rights. 

Many group ranches however did not function as expected, for example, the pastoralists were not 

willing to increase offtake, and this caused a lot of animals to be confined on the limited land 

area thereby causing the rangeland to deteriorate. As a result, the pastoralist started dividing the 

land amongst themselves moving from group tenure to individual tenure (Veit, 2011). This saw 

the transition to crop cultivation becoming more common. In 1968 the government through the 

Land (Group Representatives) Act provided for the subdivision of group ranches despite being 

previously opposed to this. In 2010 Kenyans approved the new constitution where Article 63 (4) 
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speci ity land shall not be disposed or otherwise used except in terms of 

legislation specifying the nature and extent of the rights of member of each community 

individually and c  (Veit 2011). Section 5 of Article 63 the same Act requires 

Parliament to pass legislation to implement requirements of groups ranches (Veit 2011). Now 

Kenyan pastoralists are in a lot of conflicts over grazing issues and are in a predicament of being 

found in between new tenure rules associated with the dissolving of group ranches and 

subdivision of communal lands (Thornton et al., 2006). 

 

In Ethiopia land is a public property and has been administered by the government since the 

1975 land reform (Samuel, 2006). Before this reform took place the kinship and private tenure 

systems were the most common. The kinship system allowed access to land by all descendants of 

a common ancestor. This system reduced landlessness but encouraged land fragmentation. 

Private tenure was the most dominant system during the last days of the Imperial regime, largely 

created by means of land granting by the Crown to the members of the army who were loyal to 

the regime (Ambaye, 2012). Under this system land was sold and exchanged but still land 

holders had no absolute rights. This fueled land concentration and exploitative tenancy as well as 

insecurity (Samuel, 2006; USAID, 2004). Between 1974 and 1991 (the Derge period), there were 

radical changes in the policies that saw the end of the tenant-landlord relationships (Ambaye, 

2012; Bruce et al., 1994). This reform was set to alter agrarian relations, increase agricultural 

production, distribute land and increase rural incomes and allow growth in the agriculture sector. 

Since that time the right to own land was vested on the state, allowing farmers to access land 

through state mandated associations (Deininger et al., 2007). Land was allocated according to the 

number of household members. 

The Ethiopian government came up with the rural land policy and Ethiopia's Agricultural 

Development Led Industrialization (ADLI) policy in 1994-95 focusing on increasing 

productivity in the smallholder sector through provision of key cropping inputs, access to credit 

and growth in infrastructure (Little & Behnke, 2010; Tsegaye et al., 2010). This strategy viewed 

agriculture as the key driver for economic growth. There were some assumptions that this 

strategy builds on, for example that there will be no changes in product prices despite increased 
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production, and that institutional arrangements would remain the same. The issue of land tenure 

however remained unresolved. 

The poverty reduction strategy paper in Ethiopia in relation to land policy was developed to 

assess the poverty levels in the country and what the possible causes were. Significant increases 

in poverty levels were noted with the unavailability of land and declining soil fertility being cited 

as the major causes (Deininger et al., 2007).  The issue of land tenure was however not 

considered at great length as the focus of that time was achieving the objectives of the ADLI. 

Some authors argued that strengthening agricultural production alone would not solve the 

problems of poverty in Ethiopia if there is still a lot of tenure insecurity which is related to the 

land policy (Little & Behnke, 2010; Teklu, 2004).  

In the current system, the federal constitution of 1995 favored the public ownership of land. 

Control of land administration has been taken away from regional governments and is now 

directly under the responsibility of political bodies rather than technical ministries. In some areas 

land re-distributions are still expected (Samuel, 2006). The problem with the land tenure system 

in Ethiopia was that most people were landless as the means of gaining land was through rentals, 

inheritance and disguised sales. That system did not guarantee security of tenure and because of 

that there were no incentives in investing in good land management (Oba, 2012). This caused 

environmental degradation, reduced productivity and increased poverty. The debate on the land 

policy emphasized that since the ownership of land remains with the State, there is limited 

investment in land care by the users unlike when land is privately owned. Others argued that, if 

that was to be the case, the poor would become poorer as they cannot afford to purchase land, 

and their livelihoods are solely from the land (Deininger et al., 2007). This would in turn 

accelerate rural urban migration as people seek alternative livelihood options.  Arguments for 

those who supported private land ownership tenure type are that land disputes will be reduced, 

investment in land management would increase, and land markets emerge (Wario et al., 2015). 

Ethiopia has a central government overlooking a population of close to 100million found in nine 

regional states and two independent cities (Tesfahunegn, 2018) The economy is faced with 

challenges like expansion of cropping into rangelands and invasive species that are lowering 

their productivity (Gebremeskel et al., 2016). In the past, little land use planning was done in 

rural areas, and the co  resources were getting depleted and livelihoods of those 
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depending on them affected. Most of the land use planning that has been done before was mainly 

focused on the river basin development, forest planning and regional land use, with very little 

integration among these (Gebremeskel et al., 2016). The government envisages the land use 

policy will be ready for use in its third Growth and Transformation Plan for the period 2020-

2025 (Deininger et al., 2007). For these reasons the government has taken major steps in issuing 

a national land use policy and a national integrated land use policy. Inasmuch as land is legally 

owned by the state in Ethiopia, grazing lands are communal property which clan members can 

access within their boundaries. Land under cultivation is however considered private. The 

constitution in 1994, hiopian pastoralists have a right to free land 

for grazing and cultivation as well as the right not to be displaced from their own lands (Ambaye, 

2012). The Ethiopian government has over the years seen a great need to give attention to 

pastoralism as it is of economic importance to the nation. It has started the process of land 

certification to improve tenure security in the farmlands and continues to seek ways of how this 

certification can be implemented in pastoral settings (Beyene, 2016).  

Land use planning in rangeland settings of Ethiopia is often difficult because of the overlapping 

uses over a large scale. In the past few years, pastoralists have been faced new challenges which 

call for land use planning in these areas. The government piloted a participatory district level 

land use planning in some of these pastoral areas (Woreda Land Use Planning-WLUP) as a way 

of implementing the land use policy (Gebremeskel et al., 2016). The nature and complexity of 

the lowland pastoral areas however need a different approach from the usual land use planning in 

sedentary systems. Land use planning needs time and resources for decision making processes to 

make sound decision and the best land use options with equitable benefits and minimum harm to 

the environment. There is however need for detailed information on the land resource in question 

and how it is positioned on the larger landscape (Ridgewell et al., 2007). When done in a 

participatory manner, all stakeholders are represented, and chances of future conflicts are 

minimized. It also allows for long term planning and environmental protection concerns are 

brought up for discussion. The limitations of land use planning are that at times it is limited 

within village boundaries and may limit the best use of the land on a large scale (Roe et al., 

2013). The process can also be costly and time consuming especially where it takes long for 

stakeholders to reach a consensus. Livestock is an important player in the economy of Ethiopia 
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as seen in the Livestock Master Plan of 2015, which requires livestock intensification and more 

efficient use of resources (Little. et al., 2010). 

 
 
2.3 Livestock production and livelihoods in pastoral systems 

It is reported by Boone & Coughenour, (2001), that two thirds of Africa is in the arid to semi-

arid areas where livestock farming, and wildlife are the most common land uses. The semi-arid 

rangelands support livestock production which is a valuable cash income source as well as for 

direct consumption (Abebe et al., 2012). Pastoralists have for a long time been surviving from 

this kind of life, but their wellbeing is declining with a reduction in livestock numbers and 

ecosystem diversity (Abebe et al., 2012; Brottem et al., 2014; Tessema et al., 2014). However, in 

recent years, new threats have emerged for this livelihood option and have seen a growing 

number of formerly nomadic pastoralists beginning to sedentarise and cultivate crops (Greiner et 

al., 2013). The pastoralists are under pressure as rangelands and other natural resources are under 

frequent droughts, invasion by alien species and changing policies (Schmidt & Pearson, 2016). 

There are numerous complexities that are found in these systems ranging from governance to 

climate and management of social change (Robinson, 2009). Traditional mechanisms of coping 

with drought and other complexities in these areas are becoming less effective because of 

increased rangeland and environmental degradation coupled with weak policies to solve these 

issues. Among the challenges that pastoralists are faced with is the increasing distance to water. 

Herders often have to walk long distances in search of water for their animals especially during 

the dry season particularly with the increasing changes in land use which has in some instances 

blocked the livestock corridors (Coppolillo, 2000). I new rangeland paradigm of the 

1990s, pastoral mobility was viewed as being ecologically rational in environments with high 

natural resource variability.  

Changes such as land fragmentation and reduced access to rangelands because of land tenure 

changes, population growth and climate change and variability are causing pastoralism as a land 

use option to change form. Tsegaye et al., (2010) and Robinson et al., (2017) highlight that 

pastoralist are in a development dilemma due to economic, social, ecological conditions and 

policy changes.  They go on to discuss that government policies have often ignored the 
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ecological and socio-cultural conditions in the pastoral environment and have given priority to 

modern agriculture. Transition from pastoralism to crop cultivation mainly due to differentiation 

of tenure systems has opened new lines of conflict within the pastoralist community (Greiner et 

al., 2013). Over the years, some pastoralists have lost their animals due to drought and have been 

forced to undertake coping strategy as cattle herd take time to rebuild after die-offs (Greiner et 

al., 2013). The increasing scarcity of land has contributed to the collapse of customary land 

management structures and degradation has increased at an alarming rate. Pastures which were 

originally reserved for dry season grazing are now under cultivation. Greiner et al., (2013), 

suggest that this trend will continue in the coming years as pastoralists have limited economic 

alternatives.  

2.4 Livestock mobility in pastoral areas 

Arid and semi-arid rangelands are vulnerable with respect to climate change and variability. 

These regions are where most of the livestock keepers are found. This means that for them to 

continue to sustain their livestock-based livelihoods, they have to employ a number of practices 

ranging from technology use to simple indigenous practices to help them to mitigate against and 

adapt to climate change and variability impacts (Beyene, 2016). Livestock mobility has for a 

long time been a climate coping strategy to counter environmental variability and has made these 

pastoral communities to be resilient to climate variability impacts (Butt, 2010; Turner and 

Mcpeak, 2014). Pastoralists use migration to exploit rangeland spatial heterogeneity and to 

counteract the negative impacts of natural disasters, drought, disease incidences and climate 

variability (Behnke & Freudenberger, 2013).  Mobility continues to play an important role as a 

long-term strategy for adapting to climate change and variability. Unlike crop cultivation, 

livestock production in pastoral set ups can survive drought as animals can be moved to places 

where there is better rainfall and hence grazing. This is not the case in sedentary systems, where 

livestock herds may take a long time to rebuild after die-offs, thereby making livestock-based 

livelihoods prone to poverty. The decision to move livestock is largely influenced by the forage 

distribution, quality and quantity, competition from other species, water availability and 

accessibility (tenure restrictions or administrative boundaries) (Turner & Mcpeak, 2014; Wario 

et al., 2016). These factors vary with space and time and hence the need to strategically time and 

plan the herd movements.  
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Forage quality and quantity variation are influenced by variations in soils and climate which are 

the main determinants of growth and species composition (Molnar, 2014). These movements are 

also done in such a way that allows livestock to be on a good pasture to not only ensure survival 

but also be in body conditions that allow breeding to take place. There are different types of 

mobility employed by herders depending on the distance travelled away from the village (Turner 

et al., 2014). Proximate encampment is when herders move for relatively short distances of about 

40km and this is usually driven by spatio-temporal variability of rainfall and limited grazing near 

the homestead because of expansion of croplands. Distant encampment (transhumance) is when 

they move for distances of longer than 40km driven by seasonality in forage quality (Adriansen, 

2008).  As the livestock move from one area to another, they follow corridors, which are 

described by some authors as braided network of paths linking water and encampment sites 

(Brottem et al., 2014). Changes in land use has in some instances either narrowed these corridors 

or blocked them completely.  

The choice of corridor to take is not only dependent on forage and water availability but also the 

social networks along those corridors (Gonin & Gautier, 2015). These networks are key as they 

are for managing likely conflicts, and theft along the way as well as providing information about 

where there is good grazing and water. Inasmuch as forage and water availability are the main 

determinants of mobility, there may be variations depending on market access. Sometimes 

herders may deliberately choose sites where they can easily convert their livestock to cash and 

grain for family use (Adriansen, 2008). The distance to be moved and the size of the herd to 

move with is also influenced by the number of herders available to do the job versus other 

household uses (Adriansen, 2008; Wario et al., 2015). Moving with livestock is also influenced 

to some extent by cultural norms, and the tradeoffs involved. This means that the herders need 

not only look at the quality of the forage on the other side but also the condition of the animals 

before moving, whether the animals have enough energy to walk to the desired destination 

(Samuels et al., 2013). This means that is must be properly timed to avoid livestock losses on the 

way. The movements are also done in such a way that allows the nutrient requirements and 

vegetation preferences for the different livestock types and classes to be met, which the herders 

know from previous experience (Samuels et al., 2013).  
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Another key determinant in movement decisions is tenure rights. Variations in movement with 

the community can also come from herd size differences, with those with large herds more likely 

to move (Robinson et al., 2017). The patterns of movement vary with tenure and social networks. 

Land reducing mechanisms such as sedentarisation and expansion of crop cultivation have led a 

decline in the space for pastoral mobility to occur. As mobility is reduced, land degradation is 

likely as the trampling effect increases. These have implications of altering vegetation 

productivity in these areas (Butt, 2010). Most policies or theories that argue that pastoralism 

contributed to land degradation often overlook that the spatial and temporal availability of 

biomass in rangelands is unequally distributed across the landscape. It also overrides the fact that 

livestock mobility by pastoralists is often based on the environmental assessments, livestock 

condition and the indigenous knowledge and practices on tracking of key resources (Adriansen, 

2008; Butt, 2010). 

Pastoral mobility plays a big role in influencing the savanna landscape by creating nutrient 

hotspots around abandoned settlements that support a diversity of plants and mammals 

(Coppolillo, 2000; Roba & Oba, 2013). These unique habitat patches are under threat as the 

pastoral communities are increasingly becoming sedentary thereby reducing landscape 

heterogeneity and biodiversity (McAllister et al., 2006). Pastoralists move when grazing areas 

become finished and water becomes scarce. In some cases, grasslands are converted to shrub 

lands or woodlands are opened to make easy for grasslands that altering the landscape structure. 

These alterations in rangeland structure also have a bearing on the livestock and wildlife species 

thereof because of the differences in foraging behaviors.  

2.5  Rangeland fragmentation, ecology management in semi-arid areas 

Rangelands are a key resource in pastoral areas as they offer many goods and services that 

include pastoralism, hunting and gathering of fruits and tubers (Kassahun et al., 2008).  They are 

however characterized with seasonal variation between long dry periods and erratic rains 

especially in semi-arid areas (Greiner et al., 2013). Vetter, (2005) points out that in a grazing 

system with relatively predictable rainfall and consequently forage production, livestock 

populations are regulated in a density dependent manner via competition for feed resources.  The 

author also says that as the population increases towards the carrying capacity, productivity 

decreases because of increased competition. As a result of this dynamic, it is thus suggested that 
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the maintenance of a conservative stocking rate in such cases becomes key.  Some authors 

however still argue the relevance of non-equilibrium concepts to arid grazing systems (Desta & 

Coppock, 2002). Application of non-equilibrium concept are said to be inappropriate in drought 

prone rangelands of arid areas where climate is variable and pastoral mobility has been 

restricted. Vetter, (2005) continues to argue that most of the degradation that has occurred is not 

entirely livestock related but also human induced.  

Rangelands are often classified as common pool resources and their management and utilization 

requires joint efforts by the users ( Basurto, 2013, Moritz, et al., 2013a; Ostrom, 1990). Some 

African rangelands have over the past few years been converted to crop land (Cumming et al., 

2005). These land use shifts have been caused by various drivers and have affected the 

pastoralist way of life and their resources management. The equilibrium paradigm that stated that 

ecosystem regulation is maintained stable by way of feedback mechanisms was the basis for 

rangeland management until around the 1970s (Vetter, 2005). This was based on the concept of 

Moritz, et al., 2013a; Tsegaye et al., 2010) which viewed pastoralism 

as destructive to the environment and disruptive to the ecological equilibrium. Fragmentation 

leads to a reduction in rangeland size, isolation of key resources like water points, changes in 

spatial distribution of herbivores and hence directly disturbing the plant ecology (Tsegaye et al., 

2010). Some pastoralists have already started moving away from cattle keeping to small stock as 

a way of coping with limited grazing (ILC, 2013). Different livestock species have different 

feeding behaviors and a change in the rangeland condition and productivity may have far 

reaching consequences on the grazing regimes (van de Steeg et al., 2010).  These alterations may 

have adverse effects on livelihoods that depend on livestock for food and income. 

 
2.6 Land use, land tenure security and legal pluralism in pastoral systems 

By definition, land tenure is the way in which land is owned and governed by individuals or the 

community. Land tenure security is defined by FAO (2002) as the reasonable assurance of on-

going duration of land rights, supported by the certainty that one's rights will be recognized by 

others and protected by legal and social statutes when contested. Land tenure rights can include 

the right to be on the land, the develop it, pass on to the next generation and even sell or restrict 

other users. One individual or community may have all or some of those rights over a piece of 
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land.  Where one or more customary governance systems exist alongside the formal system as is 

the case in southern Ethiopia, a situation of legal pluralism exists. Often the formal system may 

overpower the customary system and render it powerless. The main livelihood activity has a 

bearing on the structure of the tenure system and rights in a particular area. Pastoral areas require 

large tracts of land which are often difficult to own and use individually, unlike in cropping 

sedentary systems where land can be owned and used exclusively by an induvial household. At 

times a land parcel can belong to different communities at different times of the year, and 

ownership and claims may overlap, which is termed by Robinson, (2019), complex mosaic 

regimes.  He describes these pastoral systems as having a gradation in strength and clarity of 

rights over resources. In his description he says property rights are often unbundled and allocated 

across different governance and social actors and processes.  

There may also be multiple uses for a different land parcel, e.g., it can be a grazing site for some, 

while i a water source or just a livestock corridor or cultural site for others.  Land tenure 

security and legal pluralism can if not carefully assessed disadvantage some members of the 

community. Pastoralists require large areas of land to graze their large livestock herds at 

different times of the year (Moritz, et al., 2013a). Some policy initiatives have fueled conflict 

among land uses and between the traditional leadership and the government in the pastoral areas 

as some feel that their rights to use the land are being taken away from them. Just like in 

neighboring countries, pastoralists in Tanzania are considered vulnerable in terms of land tenure 

security despite the land related legislations available (ILC, 2013).  Pastoralists also fear that 

when land is made to be under the management of village authorities, they may lose their land 

and it has been proposed that they register and form groups and be affiliated to a village land use 

committee. Land use changes are described by Carabine & Wilkinson, (2016) as a risk faced by 

communities in developing countries.  

 
2.7 The complexity of land tenure governance in pastoral systems 

Communal land rights formalization is aimed at addressing the numerous challenges that pastoral 

systems are faced with, promote investment in land management and reduce poverty. Yet there is 

 challenge that is, matching the policy reforms with system expectations.  

Most policies especially with regards to pastoralism, often fail because they do not conform to 
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mainstream pastoral governance. Some complexities that need to be understood for effective 

policy implementation in these systems are discussed in this section.  In a case study, Fernández-

Giménez (2002) highlights that pastoral systems are under pressure to secure land tenure, but this 

is often complicated by the conflicting need for free and flexible movement to exploit spatial 

heterogeneity in forage resources. She refers to this unique complexity of these systems as 

ommons. Pastoralists move with livestock between seasons in search of 

better feed and water to sustain livestock throughout the year (Moritz et al., 2015; Wario et al., 

2016). This is strategically done by assessing both the rangeland and livestock condition. 

Mobility is a key livestock drought survival strategy in these areas to minimize drought related 

livestock losse plicates the application of common property resource 

management theories in these systems. For instance, clearly defined boundaries are thought and 

believed to be a pre-requisite for secure tenure and hence common property resource 

management (Ostrom, 1990). Fernandez-Gimenez (2002) suggests that to avoid the problem of 

boundary demarcation there is need to focus on rangeland management institutions other than the 

formalized system. Policies to secure tenure and strengthen governance often undermine the 

need for flexibility, makes people more sedentary and lead to rangeland fragmentation.  

The so- is inapplicable in these systems as they are already in 

disequilibrium and vegetation dynamics are driven more by climate variability rather than 

density dependency (Campbell et al., 2006; Martin et al., 2014). According to Behnke (2018), 

pastoral systems display unique characteristics that makes them not fully conform to 

conventional common property theories. Behnke (2018) refers to them as sovereign pastoral 

comm nique internal organization where access is based on negotiation, 

coercion and competition.  This makes pastoral systems to be more like legalized open access. 

They are territorial, and the institutions within them drive the systems more than the influence of 

external institutions. They are described as having political independence. However, of late these 

systems have been subject to external decisions mainly by State institutions that has seen some 

lose their land, weaken local institutions and cause high tenure insecurities. The findings of 

Behnke (2018) suggest that the advantages of free movement are not absolute but depend on 

certain configurations on resource availability with space and time. Free movement is open 

access although is believed by others to promote uncontrolled resource use and lead to 

degradation although this may not necessarily be the case in pastoral systems as these 
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movements are done strategically to exploit heterogeneity in resources availability on the 

landscape (Behnke, 2018).  

After some analysis of how pastoral systems behave against popular common property theories, 

Moritz, (2016) proposes what he open pro ghlights that in these 

pastoral systems often open access does not mean the absence of rules but instead refers to the 

pastoralist rights they have to common pool grazing resources. This is another dimension that 

confirms what Behnke, and others suggested about the non-conformity of pastoral systems to 

common property theories. Calling these systems open property regimes solves this problem of 

non-conformity and hence opens an opportunity to target policy and development programs that 

are tailored for these systems (Moritz, 2016). Resource use in these systems is driven by the 

temporal and spatial variability across the landscape thereby necessitating the need for seasonal 

mobility. The boundaries are flexible and porous, and pastoralist social fabric has a strong 

bearing on rangeland governance. One of the key components of open property regimes as 

described by Moritz (2016), is that there are no territorial boundaries, and the areas are usually 

large.  

Galaty (2016) discusses the evolution of property theories as being expected to move from open 

access to common property and finally private property continuum. He continues to highlight 

that under conditions of climate variability and institutional changes, some state or private land 

may actually end up going back to either open access or common property, in a theory he refers 

reasserting the commo  Lesorogol & Boone (2016) share similar ideas as Galaty 

(2016) where they ask a question on whether the new land tenure (privatization) will lead to a 

 Often landscape approaches aim at achieving one 

el of governance and give little attention to the cross level and scale interactions 

(Robinson et al., 2017).  
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CHAPTER 3 AN ASSESSMENT OF THE IMPLICATIONS OF 

ALTERNATIVE SCALES OF COMMUNAL LAND TENURE 

FORMALIZATION IN PASTORAL SYSTEMS 

 

 

3.1 Abstract 

Pastoralism faces diverse challenges, that include, among others, land tenure insecurity, which 

has necessitated the need to formalize land rights. Some governments have started regularizing 

rights for privately owned land, but this is complex to implement in pastoral areas where 

resources are used and managed collectively. The aim was to assess how the scale of communal 

land tenure recognition in pastoralist systems may affect tradeoffs among objectives such as 

tenure security, flexibility, mobility, and reduction of conflicts. A participatory scenario-building 

approach was used to investigate alternative scenarios of land tenure recognition in southern 

Ethiopia where a new communal land tenure system is in the early stages of implementation. 

Through key informant interviews, focus group discussions, and a workshop, respondents 

analyzed the likely outcomes of communal land tenure recognition at different scales. The 

findings suggest that there is a good chance of success when the tenure policy is embedded onto 

customary structures. All scales have some shortcomings, but Reera seems best, yet pastoralists 

preferred the Dheeda which despite its challenges, is the best for maintaining flexible mobility. 

There are multiple uncertainties and complexities, which suggest the for multi-pronged 

approaches and various support mechanisms when implementing a formal land tenure system in 

these areas. 

 

3.2 Introduction 

Pastoralist livelihoods are under threat from a variety of challenges, among them the 

fragmentation and loss of grazing land to other uses (Clavijo et al., 2005; Desta & Coppock, 

2004; Schmidt & Pearson, 2016; Tessema et al., 2014). Other challenges include unplanned 

settlement, expansion of cropping into rangelands, drought and bush encroachment, all of which 

can disrupt traditional grazing patterns (Abebe et al., 2012; Greiner et al., 2013). These factors 



26 
 

undermine productivity and increase vulnerability to drought and other shocks and stresses. They 

also contribute to conflicts among communities and among land use options (Greiner et al., 

2013; Reid et al., 2005). 

 

Insecure collective tenure has compounded these challenges and has been a key driver of 

rangeland fragmentation (Behnke 2008). There is preemptive panic land grabbing by pastoralists 

themselves in reaction to land losses through reallocation to other uses by the governments. 

Vulnerability of pastoralists is increasing and hence there is an urgent need to secure their rights. 

There is growing recognition of the need to start realigning land use and land rights policies in 

such a way that ensures collective tenure security and sustainability of these land-livestock based 

livelihoods. 

 

Over recent years, securing land rights has become an issue of global concern as it has 

implications for poverty reduction, economic development, peace keeping and environmental 

care (Rakotonarivo et al., 2018; UN-Habitat, 2018). The need for secure land rights has attracted 

increasing attention in the world development agenda and is strongly backed by some of the 

most influential institutions such as the World Bank and the International Monetary Fund 

(Benjaminsen et al., 2009; Greiner, 2017). Over 70% of the world population still do not have 

registered land rights (UN-HABITAT, IIRR, 2011). The Food and Agriculture Organization of 

the United Nations (FAO) has also taken some strides in supporting responsible tenure 

governance. The organization has come up with voluntary guidelines for tenure governance that 

are intended to contribute to national and global efforts to eradicate extreme poverty and hunger 

by recognizing the importance of land development and promoting tenure security and equitable 

access to land.  These guidelines also emphasize the need to legitimize and protect the tenure 

rights of citizens (Herrera; et al, 2016).  The Africa Union (AU) has developed a Land Policy 

framework that urges governments to pay attention to the land administration issues and gives 

guidelines on how these can be implemented  (United Nations. Economic Commission for 

Africa., 2011). It is against this background that some countries are moving towards this 

direction and working on legitimizing the customary land rights and implementing various land 
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tenure reforms (Greiner, 2017). Some governments have been overwhelmed by these calls and 

have been compelled to move fast to implement these policies with minimum consideration of 

the aftermath, and only to come back years later, trying to reverse the consequences through time 

consuming and costly processes (Asiama et al., 2017; Benjaminsen et al., 2009). 

Where progress has been made in recognizing communal property rights, policies have been 

informed in some measure by the scholarship on commons based on the work of Elinor Ostrom, 

including the oft-cited design principles for effective governance of commons. Among these 

principles are recognition by authorities of the rights of communities to manage the commons, 

and the need for clear territorial and social group boundaries in order to group members to be 

able to exclude unentitled parties and prevent free riding (Ostrom, 1990). 

 

The lack of secure tenure for pastoralists in developing countries contributes to land 

fragmentation and other challenges mentioned above. However, crafting frameworks to provide 

secure tenure for pastoralist rangelands is challenging. Traditional pastoralist governance 

regimes are seldom understood or even recognized by national governments and are not easily 

harmonized with conventional land tenure systems implemented by modern states.  Policies to 

secure tenure and strengthen governance often overlook the need for flexibility and, in the 

process, undermine it. Reconciling the conflicting, and seemingly incompatible, needs of secure 

tenure on the one hand, and mo toral land 

(Fernández-Giménez, 2002) suggests that to avoid the problem of boundary demarcation 

there is need to focus on customary rangeland management institutions rather than the 

formalized system. While in many countries progress has been made in formalizing property 

rights for privately owned land, the recognition of communal property rights is lagging. This has 

mainly been due to the numerous complexities that are involved in common pool resource use 

and management, which complicate effective policy formulation. 

 
There remains a critical question on how policies can therefore be drafted in such a way that they 

serve multiple objectives including ensuring secure tenure without undermining the need for 

seasonal mobility.  Among the choices to be made in crafting a communal land tenure 
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framework is how the ed and delineated, and at what scale 

communal territories are to be recognized.    

The new framework is being piloted by the Department of Rural Land Administration and Use, 

in collaboration with the U  Administration to Nurture Development (LAND) 

programme.  The expectation is that the land rights formalizatio

 in Ethiopia, will bring about positive change in reversing and stopping the current 

challenges in pastoral areas. In focus group discussions, a workshop, and key informant 

interviews, respondents analyzed the likely outcomes of communal land tenure recognition at 

different scales. The findings show that customary structures are a far better option for 

implementing communal land certification than land units based on administrative boundaries, 

and that effects on mobility is the main criteria for assessing tenure reforms in pastoral areas. 

Yet, even among the different types of traditionally defined rangeland territories, none of them 

constitute an ideal choice to become the enure system.  

 

The objectives for a formal land tenure system in pastoral areas will not be achieved solely by 

allocating clearly defined property rights over clearly defined territories to clearly defined social 

groups, as might be inferred from a simplistic reading of commons scholarship. Instead, there is 

a need for a multi-pronged approach and various development and support mechanisms. Every 

option for delineating commun nal land rights system has its 

strengths but also drawbacks. This chapter therefore explores how the scale of communal land 

tenure recognition in pastoralist systems may affect tradeoffs among objectives such as tenure 

security, flexibility and mobility, and reduction in conflicts. A participatory scenario-building 

approach was used to investigate alternative scenarios of land tenure recognition in a pastoralist 

system in southern Ethiopia where a new communal land tenure system is now in the early stages 

of implementation. 

 
 
 
 
 
 



29 
 

3.3 Methodology 

3.3.1 Site description 

 

The Borana zone of Southern Ethiopia is an ideal setting for this kind of study as it is going 

through a process of regularizing communal land rights for pastoralists. The Government of 

Ethiopia, with support from the United States Agency for International Development, has begun 

a process of regularizing land ownership by putting up new tenure arrangements (Cotula et al., 

2004; Kuusaana & Bukari, 2015). The study was conducted in Dirre (03° 55' 37" N, 04° 46' 24" 

N, and 037° 58' 10" E, 039° 05' 05" E)   Figure 3.1, which is one of the five grazing units 

(Dheedas) of the Borana zone in Ethiopi 

 

 

Figure 3.1 Location of the Dirre grazing unit, in the Borana, Et
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The Borana zone of Southern Ethiopia is an ideal setting for this kind of study as it is going 

through a process of regularizing communal land rights for pastoralists. The Government of 

Ethiopia, with support from the United States Agency for International Development, has begun 

a process of regularizing land ownership by putting up new tenure arrangements (Cotula et al., 

2004; Kuusaana & Bukari, 2015). The study was conducted in Dirre (03° 55' 37" N, 04° 46' 24" 

N, and 037° 58' 10" E, 039° 05' 05" E) which is one of the five grazing units (Dheedas) of the 

Borana zone in Ethiopia. The vegetation in Dirre is mixed savanna dominated by perennial 

grasses namely Cenchrus, Pennisetum, and Chrysopogon spp, and woody plants like Acacia and 

Commiphora spp (Liao, 2014). It stands at an altitude of 1723m above sea level, with average 

temperatures ranging between 19 and 24 degrees Celsius. Rainfall is bimodal, and the annual 

average varies between 350mm and 900mm with a variability of between 21% and 68%, the 

least received in August and the highest in April (Homann et al., 2008; Deke, 2016; Liao, 2014)   

3.3.2 Data collection and processing 

The research employed a participatory scenario-based approach in the data collection. This 

involved key informant interviews (KIIs) with the different stakeholders who work on pastoral 

systems, land administration, and land rights issues to get an understanding of the objectives of 

the new communal land certification framework in pastoral areas. These stakeholders were 

involved at different stages, between November 2017 and May 2018. The Department of Rural 

Land Administration and Use (DRLAU), NGOs and the Zonal Pastoralist Development Office 

(PDO) were key in providing the background information that helped inform the checklist to be 

used for the focus group discussions. The KIIs was done with 4 national government land 

administration including the LAND project, 1 at regional government level, and 4 at zonal level 

and the 5 Reera heads and the 1 Dheeda head. The focus group discussions were conducted in 

Dirre Dheeda with pastoralists from five out of the five sub grazing units (Reeras), namely 

Dubluk, Web, Melbana, Soda and Romso. On average each focus group discussions had 12 to 15 

participants of different ages and both genders. The stakeholders meeting included the different 

Federal government ministries, regional government of Oromia and the Borana zonal 

administration, research institutes, Dheeda traditional leadership and elders, and some FGD 

participants form the 5 reeras to get an in-depth understanding of the implementation plans and 

the perceived implications on pastoral system facets.  
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The focus group discussions were guided by the key research questions that sought to understand 

the future of pastoralism under different certification regimes in thirty years to come.  The key 

facets and challenges of the system were identified with the key informants and through the 

focus group discussions. The current status of each facet was assessed and used as the basis for 

making a decision about its state in the future. The different certification scales (Reera, Dheeda, 

Kebele and Woreda) and a non-certification option were used as the different possible pathways 

to the future of pastoralism. The magnitude and direction of change for each facet were estimated 

by the participants. Visioning was used to create scenarios of how the future would look like 

under different pathways, and the rationale for the future state for each facet was discussed. This 

helped to visualize the unforeseen possibilities in the future and the likely tradeoffs involved. 

The process incorporated to every degree possible the alternative perspectives of different 

participants. Nevertheless, it emerged that there was broad consensus among the focus group 

discussions. The emergent issues were further discussed in a multi stakeholder workshop that 

brought together representatives of the pastoralists from the five Reeras, local government and 

non-governmental organizations and the local research institute.  The aim of the workshop was 

to collate and validate the ideas from previous key informant and focus group engagements. The 

stakeholders also identified key uncertainties that has a bearing on the successful implementation 

of the land certification policy. 

The participants also listed the most important reasons to pursue to achieve the goals of 

certification and then performed a scoring to assess how each of these would be met at different 

scales of certification. This was then used to choose the most preferred certification scale using 

the pairwise ranking in the Analytical Hierarchical Process (AHP) method developed by Thomas 

Saaty in the early 1980s. This method performs pairwise ranking by generating ratio data 

(Yatsalo et al., 2015) and it captures both objective and subjective aspects of the decision-

making process, checks for consistency and hence reduces the element of bias. Eight reasons 

why certification is needed as discussed in the groups were used as the criteria in an AHP 

approach to decide which certification scale option is the most preferred. The AHP is a 

component of the multi criteria decision analysis (MCDA) as described by (Dodgson et al., 2009; 

Kiker et al., 2005; Yatsalo et al., 2015).  The MCDA uses a set of evaluation criteria, and in this 

case, it was the rangeland health, livestock mobility, customary institutions, conflict reduction, 

ease of communication, control cropping in rangelands, tenure security and community-based 
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rangeland management (CBRM) as mentioned by the stakeholders.  These were used to assess 

which certification option achieved the most desirable trade off by generating weights for each 

criterion. The higher the weight the more important was those criteria in terms of achieving the 

objectives of certification. The criteria weights were then combined with the option scores to 

determine the overall score to be used for ranking.  The overall score for a given option is the 

weighted sum of scores it achieved with respect to all the criteria (Yatsalo et al., 2015). 

3.4 Results 

3.4.1 Future scenarios of pastoralism with or without certification 

The focus group discussions identified the main facets and challenges that are key to the 

sustainability of pastoralism as a livelihood. Twelve key facets of pastoral systems were 

identified by the stakeholders. These were discussed individually to capture their dynamics and 

expected outcomes thirty years from now. The focus group discussions each did separate 

assessments, which were then presented to a larger group in the stakeholder workshop. There 

was little variation among the focus group discussions in terms of the perceived magnitude and 

direction of change. The stakeholder workshop further refined and analyzed the focus group 

findings to produce a consensus on expected outcomes under different scales of communal land 

certification as presented in below. 
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3.5 The scenario narratives 

Based on the different pathways and visions of the future, the outcome of the key informant 

interviews, focus group discussions and the stakeholder workshop the following narratives of 

the scenarios were created. These narratives were largely informed by the rationale for the 

magnitude and direction of change for each of the pastoralist facets identified by respondents 

as summarized in table 3.1 above. 

3.5.1 No certification scenario 

 pas  

With no certification, a large decline in rangeland condition is expected because there is 

likely to be less land available for grazing as encroachment of cropping into rangeland and 

land losses to outsiders with no compensation continues. A huge increase in land degradation 

is expected as investment in rangeland management declines, bush encroachment increases, 

collapse of grazing rules continues. High tenure insecurity and more grabbing of land and 

rules will be eroded as customary institutions become weak.  Some rangeland management 

activities may be driven by NGOs and pastoralists will participate for immediate benefits 

such as food aid from the NGOs. The stakeholders strongly felt that a large weakening of the 

role and authority of customary institutions is likely to be seen while the government role 

becomes stronger especially in decision making about investments on the land. The huge 

decline in rangeland condition will cause productivity to go down as well as herd sizes which 

will destabilize prices as they go up because of shortage but not so much as the condition will 

be poor. To curb the feed shortages, pastoralists would find themselves diversifying into 

keeping other livestock types especially camels. This will not be a large increase as some are 

already into camel keeping and, in some areas, camels are also dying of drought. Camels and 

goats are also good users of bushes so they may increase slightly while cattle numbers may 

decline by a small margin. The respondents unanimously agreed that there would be more 

out-of-Dheeda movement because the rangeland would be in a bad state and herders will be 

forced to go far. 

Conflicts might increase but, moderately as more land will be degraded and not attractive for 

livestock rearing or cropping. It is envisaged that that there would be a small increase in the 

land under cropping as the pastoralists lose livestock to drought related deaths. However, the 

area is generally not good for rainfed crop production, so this might not increase 
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significantly. The observations by the respondents were that some people were already 

beginning to move to the cities in search of alternative livelihood sources, and this is 

expected to increase. 

3.5.2 Certification at the scale of customary territories scenarios 

lism  

The hope to continue pastoralism with certification being implemented according to the 

Borana customary structures seems to be restored. There are still however tradeoffs between 

the two customary scales in meeting the overall multiple objectives of the land certification. 

(a) Reera scale 

or changes, modern liv  

The participants from the focus group discussions and the stakeholder workshop strongly 

agreed that Reera level certification offers an opportunity for a stronger sense of tenure 

security because of its smaller size as compared to the Dheeda or Woreda. Participants 

suggested that this would in turn make it easy to mobilize the community to invest in 

rangeland management activities, leading to a huge improvement in rangeland conditions as 

compared to business as usual. It will also be easier to control cropping and unplanned 

settlements in the rangeland. The strength of the Borana-wide customary institutions may not 

increase much as there might be fragmentation of the rangeland and the social fabric. 

Mobility is highly likely to be restricted as the community protects their rangeland from 

outsiders and in turn get restricted too. There may be need for long negotiation processes 

before animals are moved and this may contribute to some conflicts as not all Reeras are 

endowed with all the necessary resources such as water pans and other sources.  The small 

size of the Reera will make it difficult to divide the rangeland into seasonal grazing zones.   

For these reasons, some degradation may still occur but at levels much slower than when 

there is no certification. Small grazing area at Reera will force the pastoralists to either scale 

down the livestock numbers, supplement feeding or venture into more intensive means of 

livestock production like pen fattening. Proper land use planning will be necessary to allow 

more productive use of the limited land resources.  There will be good prospects of making a 

living from intensive livestock production, but the drought related risks may still make it 

unattractive to many hence a small increase in people seeking alternative livelihood sources 

like employment in the cities may be experienced. 
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(b) Dheeda scale 

 mobil  

With Dheeda level certification, the respondents emphasized that its large size makes it easy 

to plan grazing into seasonal grazing zones, thereby allowing other sections of the rangeland 

to regrow. This, together with ease of control of settlements will also translate to moderate 

improvement in rangeland conditions. A small increase in the strength of customary 

institutions is expected as the community leaders will have more authority but there is a risk 

of slow information flow, and it could either take time to make decisions or the process may 

not be inclusive enough. However, its large size may make community mobilization difficult 

hence the small progress in rangeland management activities and some degradation may still 

continue. On the other hand, a medium increase in tenure security may occur at as it would be 

easier to stop outside interference, but not so much as its big size may limit the ability of 

locals to be directly involved in decision making, the system could be prone to external 

manipulation. A small decrease may occur in livestock species composition to spread the 

risks associated with drought, some may start keeping more camels and small stock. Mobility 

will be free and flexible because of the large size of the Dheeda which would be ideal for 

herd growth, but this will be kept in check by drought. Conflicts within the Dheeda may be 

less as movements will be planned, but conflicts outside the Dheeda may continue. A 

moderate increase may occur in people seeking to alternative livelihood sources like moving 

to the cities as there may still be drought related challenges that slow progress in livestock 

production. 

 

3.5.3 Formal administration certification scenario 

 system  

It was unanimously agreed by the participants that certification according to the formal 

structures will present a unique scenario. For example, the Woreda is large but cuts across 

different grazing and customary units, thereby making the pastoralists feel more insecure 

about ownership and access and will not be compelled to invest in rangeland management. 

People may be forced to even do cropping to try and cope with limited options and because 

the area will be small particularly at Kebele, high levels of degradation will occur. A large 

decline in the strength of customary institutions is expected because decisions on land 
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management will be made by the Kebele officials and pastoralists will feel they are not in 

charge anymore. Community mobilization will be impossible at Woreda level as it will bring 

together communities from different grazing units, clans and traditional leadership. Some of 

these communities are already in land related conflicts. It was widely agreed that this would 

chaotic land users 

highlighted that they would feel completely excluded as most decisions including conflict 

resolution will be handled by the formal government administration. High risks of conflicts 

and livestock theft in new territories, but the large size (at Woreda) may still facilitate more 

flexible mobility. The government at Kebeles and Woreda are providing more extension 

support for cropping and with limited options pastoralists may want to diversify into 

cropping. The unsuitability of the area for cropping production could still be a reason why a 

small increase is expected. With the livelihood options in the pastoral areas becoming more 

limited under this certification regime and livestock production being difficult there will be a 

huge increase in people seeking alternative livelihood options like moving to the cities or 

venturing into construction businesses. 

3.6 Some key uncertainties to consider 

rkshop, focus group discussions on the likely outcomes under 

different scales of certification, the issue of uncertainties came up many times. These were 

said to be the likely set ould derail the success of the land rights 

formalization program despite the scale of implementation. The respondents repeatedly 

emphasized that these should not be overlooked in planning but be treated as important red 

flags, that the policy implementation should be on the lookout for. The respondents were not 

sure how these would pan out or how exactly their implications on the certification would be 

and hence were described as uncertainties.  The key uncertainties identified are presented in 

Table 3.2 below. 
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Table 3.2 Key uncertainties as mentioned by the participants in the focus group discussions 

Key uncertainties 

 

1. Increasing human population which may also mean overall increase in livestock 

numbers and hence degradation and this may stimulate conflicts 

2. Climate change and variability: pastoralists acknowledge that the climate is 

changing and if this trend continues, the traditional grazing management rules may 

fail to be compatible with the new certification regime and there may be a need for 

a review. 

3. Ageing pastoralist population: youths are more towards education, moving to the 

city and with limited interest in herding animals. 

4. Culture loss and weakening of customary institutions 

5. Urbanization: there is an upward trend in the development of small shopping 

centers in the pastoral areas into urban areas and these may continue to grow into 

the rangelands 

 

 

3.7 The preferred scale of certification 

The criteria to decide on which certification method was most preferred was based on the 

eight criteria identified by respondents as the main reasons why certification was needed. 

These were identified as the need for good rangeland health, ability of invest in CBRM 

activities, stronger tenure security, stronger customary institutions, reduction of conflicts, free 

and flexible mobility, ease of communication and control cropping in rangelands. The 

ranking of each criterion using the AHP was based on the likelihood of the scale being able to 

meet the objectives of certification. 
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Figure 3.2The criteria for choosing the most desired certification pathway

The Reera scale certification appears to be the most preferred based on the eight criteria as 

shown in Figure 3.2 above, having scored highest in most of the selected criteria. However, 

because of it being smaller than the Dheeda, it scored lower for facilitating flexible mobility. 

The government structures (Kebele and Woreda) are not preferred for many reasons as 

discussed in the previous section and have the lowest scores under most criteria except the 

ease of communication at Kebele level. Despite the Reera scoring high in most of the criteria,

the pastoralists still chose Dheeda level certification as it offers a good chance of free and

flexible mobility which is what they said matter the most for the sustainability of pastoralism 

as a livelihood source.

3.8 Discussion

The overall aim was to understand how communal land rights formalization at different 

scales would unfold and what the implications for pastoral land governance would be. 

Several issues emerged from the participatory scenario development process. Firstly, there is 

clearly a shared vision about the objectives of the certification policy. Both the NGOs and the 



44 
 

government (Federal and Regional) emphasized the biggest reason for certification as being 

the need to secure the rights of pastoralists as enshrined in the constitution. This is expected 

to be useful in the event of major developments going on the land, as pastoralists can be 

compensated. The findings however suggest grave shortcomings for certifying the land using 

the boundaries formal structures (Kebele and Woreda) as compared to the customary 

territories (Reera and Dheeda). The major weaknesses for the government administrative 

units relate to the incongruity between their borders and those of the Borana customary 

system. The respondents in the research overwhelmingly agreed that using the administrative 

units to cr  would present challenges 

for all the important criteria mentioned above, particularly tenure security, livestock mobility 

and conflict. The Dheeda level has its own unique challenges:  its huge size makes it 

attractive for mobility, but not tenure security and investment in community-based rangeland 

management. One elder from Dubluk Reera said, 

dao fago dhamoch hin dho wit  

a coat kept far away will not keep you from shivering ing that a 

certificate given at Dheeda level and kept by the head of the Dheeda will not make them feel 

very secure as the large size of the dheeda will limit them from relating closely with it. So, 

based on the eight criteria, Reera would seem the best. 

Yet, the pastoralists who participated in the research strongly prefer the Dheeda as the unit 

for communal land certification, despite them having scored it relatively lower than Reera for 

most of the criteria.  This is not a question of irrelevant criteria being used in the scoring the 

eight criteria were derived from the participan own listing and were acknowledged by them 

as being important.  Certification at the Dheeda level, however, scored highest on two 

criteria:  free and flexible livestock mobility and reduction of conflicts.  Even certification at 

the Reera level was not preferred despite it being based, like the dheeda, on one of the 

traditional territorial demarcations, and despite it being seen as having the best chance to 

establish secure communal tenure, facilitate effective rangeland management systems, and 

contribute to improved rangeland conditions.  Instead, the need for livestock mobility trumps 

all other concerns.  For pastoralists, inasmuch as secure tenure is very important, it is clear 

that a desirable and sustainable tenure system for them is one that is implemented at a scale 

that allows flexibility and freedom of movement in times of feed and water scarcity.  As the 

piloting of communal land certification based on dheedas moves forward in Borana Zone, the 
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results of the scoring suggest that some challenges can be expected.  The Dheeda is a very 

large scale at which to implement rules on grazing and other natural resource management 

interventions.  The vast extent of dheedas the smallest being Golbo at 307248 ha. in area

imply that it is not the ideal level at which to address problems of exclusion and free-riding.  

That the participants scored the smaller Reera as being superior to the Dheeda on five out of 

the eight criteria indicate that they are completely aware of these challenges.  Even the matter 

of whose name should appear on the dheeda land certificate is unclear, as there has not been a 

strong, clearly defined, and formally constituted management institution at this level.   

The tradeoffs among the various criteria, and particularly between flexible mobility and 

(Fernández-

Giménez, 2002).  Policymakers seeking to design land governance systems will seldom be 

able to choose an option which optimizes all criteria but must craft arrangements that provide 

the most suitable tradeoffs among different objectives, including the establishment of secure 

tenure, maintaining the flexibility inherent in traditional pastoralist systems, and others. The 

social relations, livelihood dynamics and ecological implications that can be expected with 

formalization of communal land tenure over different kinds of territories show that effective 

tenure implementation in these areas is not just about getting the scale right. Clearly it is 

important to take the scale into consideration when formulating policies, and understand the 

scale challenges (Cash et al., 2006), but in pastoral systems there is no single best fit that will 

simultaneously achieve all objectives (Robinson et al., 2017). The array of objectives for a 

formal land tenure system in pastoral areas will not be achieved solely by allocating clearly 

defined property rights over clearly defined territories to clearly defined social groups, as 

might be inferred from a simplistic reading of commons scholarship. 

In some pastoralist settings, including the traditional system of the Borana, it has been 

argued, that the land and resource governance arrangements that have emerged are not 

conventional commons but rather are complex mosaics characterized by unbundled and often 

overlapping rights, and a reliance on a range of governance mechanisms in addition to 

property rights (Robinson, 2019). It is therefore suggested that effective implementation of 

formal tenure systems need to understand these realities. It seems there are larger chances of 

success of the certification when embedded onto the local governance structures and higher 

preference to smaller scale certification but what is most important for pastoralists is 

mobility. The complex mosaics model suggests that overlapping claims over resources, and 

high levels of spatial heterogeneity in resources make the need for mobility and access to key 
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resources found in territories belonging to other communities at certain times inevitable. 

Every option for deli

its strengths but also drawbacks. An understanding of this dynamic is important for tailoring 

policies that are relevant and fit into these systems. 

The multiple uncertainties and complexities, therefore, suggest that a multi-pronged approach 

and various support mechanisms will be needed.  What this means is that development 

policies ought to make this work in such a way that the challenges of the system are reduced 

and at the same time meet the pastoralists expectations and enhance livelihoods through 

livestock keeping. This is a critical time for there is a lot of pressure from the pastoralists and 

the need to align with global expectation by national governments but, policies still need to 

be carefully formulated. It is important not to look only at the short-term benefits of securing 

land rights through certification, but to look at the long-term implications. 

Rainfall variability across the landscape results in the need to move to other areas 

unavoidable. In fact, this land certification comes at a time when the climate variability is 

rapidly increasing in the horn of Africa (Pricope et al., 2013). Land based livelihoods are 

already under a lot of pressure, due to, for instance the increasing human population and 

changing climate. The land use and tenure policies therefore need to be carefully formulated 

and take an implementation path that mitigates against these external pressures and at the 

same time achieve a better life for all. 

3.9  Conclusion 

One of the implications of the findings is that effective communal land governance is driven 

by a complex mix of community dynamics, social relations, and the biophysical 

characteristics of the landscape. It is certainly not just about getting the scale right as no 

single scale meets all the criteria. Secondly, it is seen through the scenarios that there is need 

for further development and policy interventions to facilitate sustainable communal land 

rights formalization. Thirdly, it is important to note that all this is taking place in a world of 

high uncertainties and these need to be taken into consideration when planning and 

implementing a new land tenure policy. Finally, there is clearly a need for a more inclusive 

approach in the planning process instead of basing the arguments about tenure on one theory. 

More broadly, the reality is that many African countries have challenges related to land 

access and ownership and it causes a lot of problems such as degradation, conflicts and 
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declining livelihoods. There are different solutions to tackle these land issues, with different 

implementation plans, for example the Fast Track Land Reform (FRLR) in Zimbabwe, the 

land expropriation policy in South Africa, the Village Land Use Planning in Tanzania and the 

Kenya county spatial planning among others. The world is taking the direction of more 

improved transparency and accountability in different facets for sustainable development and 

food productivity, as seen by many calls for responsible governance and approaches to land 

reform (Asiama et al., 2017). 

 
From this work some learning points are suggested for many other countries such as 

Mongolia, Bangladesh and Colombia, Malawi, Burkina Faso and Zambia, which are faced 

with similar tenure challenges and are seeking to begin the process of regularizing land rights 

and strengthen customary land governance structures. The findings show that customary 

structures are a far better option for implementing communal land certification than land 

units based on administrative boundaries, and that effects on mobility are the main criteria for 

assessing tenure reforms in pastoral areas. Yet, even among the different types of 

traditionally defined rangeland territories, none of them constitute an ideal choice to become 

the 

system in pastoral areas will not be achieved solely by allocating clearly defined property 

rights over clearly defined territories to clearly defined social groups, as might be inferred 

from a simplistic reading of commons scholarship. Instead, there is a need for a multi-

pronged approach and various development and support mechanisms. 

The participatory scenario building in this context was important for eliciting key 

considerations, preferences, and uncertainties involved. It also oriented stakeholders in 

viewing the implications of different scales of implementation with several lenses thereby 

informing the decision-making process about the important tradeoffs involved which can be 

used for building monitoring guidelines. Future scenarios of pastoralism are important in that 

they unpack critical outcomes of how the biophysical issues like rangeland health and 

degradation will change under different certification options. This is important as it prepares 

and helps both decision makers and resource users to not only look at the maximum benefits 

but to also strike a win-win situation between resource conservation and livelihood benefits 

(Basurto, 2013; Mcginnis & Ostrom, 2014). 
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CHAPTER 4 THE INTERACTIONS BETWEEN THE 

FORMALIZATION OF COMMUNAL LAND TENURE AND 

SOCIO-ECONOMIC DRIVERS THAT SHAPE LAND USE IN 

PASTORAL AREAS 

 

 

4.1 Abstract 

The increasing demand for land in pastoralist communities coupled with tenure insecurity has 

contributed to land losses, degradation, decreasing household herd and incresing poverty and 

food insecurity.  In response, pastoralists are gradually transforming their livelihoods and 

land use patterns. At the same time, land rights formalisation programs aimed at protecting 

communal land rights are being implemented in pastoral communities in various countries. 

The study sought to explore how formalization of communal land tenure in pastoralist areas 

may interact with livelihood and demographic drivers that shape land use. A household 

survey was conducted with 187 households in Dirre dheeda, of the Borana Zone, in Ethiopia. 

Seventy-five percent of the respondents expect an improvement in the participation in 

rangeland management activities if land certification is implemented, while 76.5% expect a 

decline without certification. The study also found that pastoralists strongly believe that land 

certification will secure land rights, enable better management of rangelands, and improve 

livestock-based livelihoods.  However, the findings also suggest that certification will not 

necessarily reverse individualization and the ongoing shift in livelihoods toward 

agropastoralism. The respondents overwhelmingly intend to expand crop farming whether 

land certification is implemented or not. It is concluded that, while strengthening communal 

tenure for pastoralists is key, the drivers toward individualization and adoption of crop 

agriculture are such that implementing a formal communal land tenure system will not 

always in itself be sufficient to stem individualization. The reasons for livelihood transition 

go beyond land tenure security. 

4.2 Introduction 

In developing countries, land is at the center of development challenges.  With the demand 

for land soaring, securing and prioritizing land rights for citizens has become a priority 



49 
 

(Deininger & Binswanger, 1999; Enemark, 2016). Land rights formalization policy reforms 

have been gaining momentum on the world development agenda owing to the importance of 

land for poverty reduction, and economic wellbeing (Flintan, 2011; Meur., 2005; 

Woodhouse, 2012). Over recent years, considerable progress has been made towards 

enhancing livelihoods by ensuring secure land rights (Deininger et al., 2007; Ghebru & 

Lambrecht, 2017). The World Bank emphasizes the importance of land as a platform for 

economic emancipation and poverty alleviation (Deininger et al., 2008; Deininger & 

Binswanger, 1999).  The African Union has also developed a framework and guidelines on 

land policy in Africa which guides governments on how to strengthen land rights, enhance 

productivity, and secure livelihoods (African Union et al., 2014). Amid these developments is 

a growing local, national, and international interest in acquiring and investing in land, putting 

communally owned land at risk of being reallocated for commercial agricultural projects 

(Archambault, 2014; Roe et al., 2013; Tura, 2018). In many locations, the and rush

seen large scale land acquisitions putting the rights and livelihoods of land-dependent 

communities in jeopardy (Anseeuw et al., 2011). In most of these cases, this is occurring with 

minimal efforts to protect communal land rights as the institutions that are expected to play 

the role of protection are often weak (Flintan, 2011; Alden-Wily, 2018).   

 

Pastoral areas have not been spared from the effects of increased land demands, experiencing 

continued land losses through reallocations with no compensation (Manzano, 2018; 

Notenbaert et al., 2012). The increased demand for land has been exacerbated by a 

combination of drivers, such as rapid population growth and economic growth as well as 

urbanization (Teklu, 2004). This has contributed to such challenges as land degradation, 

declining livestock populations, increasing poverty and food insecurity. Recurrent droughts 

and erratic rains have also contributed to livestock losses for many pastoralists (Baird & 

Gray, 2014; Desta & Coppock, 2004). Over recent years, with land becoming scarce, grazing 

options have become limited and people end up losing animals to droughts (Burnsilver et al., 

2007). Some households are able to recover while others fail to do so and become food 

insecure (Desta & Coppock, 2002; Dressler et al., 2019; Scoones & Graham, 1994). Land 

scarcity also comes at a time when land is being reallocated for other uses. This has led to 

many pastoralists adapting to change by diversifying into other livelihood strategies, 

including cropping (Aklile & Beyene, 2014; Dressler et al., 2019; Scoones & Graham, 1994).  

This has, however, further led to a web of interconnected challenges that include an increase 

in unplanned settlements, cropping on marginal lands, conflicts, and further degradation of 
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rangelands (Bassett, 2009; Mwangi, 2009). These challenges have spiralled into further 

consequences such as fragmentation of the rangelands, blocking of livestock migratory 

corridors, and the collapse of traditional grazing management systems (Mwangi & Dohrn, 

2006; Schmidt & Pearson, 2016).  

 

Secure private land tenure incentivizes investment and improves livelihoods through 

improved productivity and sustainable management of resources (Alden-Wily, 2018b). For 

communally owned land, there is evidence, albeit highly variable and site specific, that secure 

tenure may translate to better investment and improved productivity (Bassett, 2009; 

Deininger & Feder, 2009; Ege, 2017; Ghebru & Lambrecht, 2017; Schmidt & Pearson, 

2016). Deininger et al., (2008) reports that most African countries are producing below their 

productive potential, and this was linked in part to low investment in agriculture because of 

lack of secure land rights.  In pastoral areas, the justification given by proponents of 

strengthening communal land rights is based on the reasoning that secure collective land 

rights will increase the willingness to invest in better management of rangelands and curtail 

land grabbing and fragmentation (Elias & Abdi, 2010).  

 

However, in some cases, clarifying and devolving communal land rights, rather than curbing 

the trend toward fragmentation, sedentarisation, and land alienation, has been found to 

accelerate it (Asiama et al., 2017; Manzano, 2018). This is usually because the relationship 

among land, livestock, and the people in pastoral societies are often poorly understood, 

thereby complicating the provision of secure tenure (Herrera et al., 2016; Moritz, et al., 

2013b).  This limited understanding of biophysical, institutional and social dynamics further 

adds to the complexity of implementing policies in the drylands (Tilahun et al., 2016). In 

some pastoral areas, shifts in livelihoods were enhanced by the government sedentarisation 

policies and land rights reforms (Chimhowu, 2018; Chimhowu & Woodhouse, 2006, 

GFDRE, 2003). In other cases, clarifying and devolving communal land rights, rather than 

curtailing the trend toward fragmentation, sedentarisation, and land alienation, can accelerate 

it (Asiama et al., 2017; Manzano, 2018). A study in Afar, a region in Ethiopia, reported an 

increase in the need to diversify and do more cropping under the new land governance system 

(Schmidt and Pearson, 2016).  
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Arguments for strengthening communal tenure in pastoral systems are often formulated with 

some inbuilt assumptions about land use, livelihoods, and governance. Researchers, 

policymakers and development professionals often assume that pastoral rangelands either are 

or should be commons (Moritz et al. 2013a). This assumption has been disputed by some 

researchers who have found that many pastoral rangelands are not regular commons and defy 

categorization according to the usual land tenure categories (Behnke, 2018; Moritz, 2016; 

Robinson, 2019). Failure to adequately understand the dynamics of mobility, resource access 

and governance of pastoral systems may lead to crafting of policy interventions that can 

unintentionally create more problems than solutions. An example is the case of the Borana in 

Ethiopia where the establishment of additional water sources unintentionally disturbed 

grazing rules and other indigenous knowledge-based natural resource management systems 

(Bambio &  Agha, 2018; Homann et al., 2008). Another classic example of the implications 

of land and resource policy on pastoral livelihoods and rangeland management is the group 

ranch system in Kenya.  This was put in place by the Government of Kenya to increase the 

productivity of pastoral lands by establishing clear group rights to land, reducing 

landlessness, improving offtake, and halting rangeland degradation.  The group ranches were 

also meant to indirectly sedentarise pastoralists, make them realize the extent of land scarcity, 

and encourage investments on land improvement (Kibugi, 2011). This did not go as planned 

due to multiple complex factors that included the reluctance to sell livestock and the drive to 

move from group tenure to private individual tenure. 

 
Many ranches were later subdivided leading to small land shares, and increased cultivation on 

both good and fragile marginal lands. This meant that there was less grazing land available to 

contain the livestock population, thereby causing severe environmental degradation, and 

conflicts. Other ripple effects of the subdivision were the damages to the pastoral social 

structure, increase in poverty, and food insecurity (Kibugi, 2011; Veit, 2011). The group 

ranch concept was an alteration to the land tenure system which was meant to prevent the 

degradation but overlooked the socio-ecological interactions in the pastoral systems.  The 

history of Kenyan group ranches shows that fragmentation of rangelands may still be an issue 

even with land tenure reforms which in theory should be strengthening collective property 

rights and reducing fragmentation.   

Elsewhere, in other land-based production systems, the use of top-down, one-size-fits-all 

approaches has led to failed tenure regularisation programs (Deininger & Feder, 2009). Land 
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tenure formalization in pastoral areas often fails to take into consideration the complexity of 

pastoral systems (Deininger & Feder, 2009).  Interactions between drivers of land use and 

formal land tenure systems have not been widely explored, particularly in pastoral areas. 

Often there is a mismatch between the aspirations of land users vis-à-vis the government land 

registration objectives, which often overlook the complex, adaptive nature of these systems 

(Scoones and Sirling, 2020; Cumming et al., 2005) In these areas, uncertainty is high; for 

example, rainfall variability and climate change have not really been well articulated and 

predicted to ensure accurate planning (Pricope et al., 2013). There are many other 

uncertainties such as disease outbreaks, political unrest and the ever-changing global market 

trends. An understanding of this high uncertainty therefore needs to be carved into the policy 

making process, by capturing how pastoralist are already reacting to changes they see now or 

envisage (Bassett, 2009). 

 
The discourse on land tenure reforms often makes assumptions about investment, livelihoods 

and land use (Ghebru & Lambrecht, 2017).  In pastoral areas, land tenure formalisation may 

affect pastoralists in dynamic and unexpected ways, hence the need to understand how these 

would potentially interact with livelihoods and other land use drivers. The livelihoods of 

pastoralists are in flux, and land use and livelihoods are influenced by various complex 

drivers. Therefore, development work and land tenure policy reforms should avoid simplistic 

assumptions about collective tenure security but also consider what pastoralists are already 

doing (Moritz, et al., 2013b; Robinson & Berkes, 2010).   There is a need to be cognizant of 

the array of different influences on land use in pastoral areas, and how these interact with and 

potentially constrain the efficacy of recognizing communal tenure. Given the key role of land 

in economic wellbeing, protection of pastoralists and rangelands remains an issue to be 

treated with urgency and to be supported by legal instruments (Mwangi & Dohrn, 2008).  It is 

critical, however, that land tenure reforms be formulated in a way that take into account 

changing livelihoods and land use patterns and reflect the land  views and aspirations. 

This chapter explores how formalization of communal land tenure in pastoral settings may 

interact with other facets of livelihood, socio-economic and demographic drivers that shape 

land use. Household data from the Borana in Southern Ethiopia was used to assess the 

proportion of pastoralists who perceive specific changes in the different pastoralist facets in 

the context of land rights formalization, in Ethiopia referred to as  A case 

is built about what changes may occur with certification by first capturing the current state 



53 
 

affairs for livelihoods, rangelands, and livestock herd sizes. The study also assesses if 

perceptions about the future livelihoods are influenced by wealth status and if there were 

differences in current household demographics, livestock herd sizes, and cropping dynamics 

among the wealth classes.  The findings show that the ongoing adoption of crop farming by 

pastoralist households is not driven only by land tenure insecurity and is not likely to be 

curtailed by communal land certification, as important as that may be. 

 

4.3 Land certification in Ethiopia 

In Ethiopia, the ultimate ownership of land is with the State, and land rights formalization 

involves the issuance of a land rights hat recognizes individual or communal 

property rights.  This process is referred to as land certification. Ethiopia has made some 

progress in the formalization of land rights for its citizens.  The 1994 Constitution declared in 

Article 40 t opian pastoralists have a right to free land for grazing and cultivation as 

well as the right not to be displaced (Ambaye, 2012). Certification has been 

successfully rolled out in the agricultural highlands of Ethiopia for individual/family land but 

in pastoral lowlands, a different framework for certifying communal lands was needed and 

the process has been lagging (Deininger et al., 2007; Holden & Bezu, 2016; Samuel, 2006). 

Continued losses of land to development projects without compensation have contributed to 

high levels of tenure insecurity, which in turn has spurred an increase in individualization 

through grabbing, fencing off and at times cropping some land parcels (Aklile and Beyene, 

2014; Anseeuw et al., 2011; Tura, 2018). It was only in 2017-2018 that land certification in 

pastoral areas started gaining momentum under the support from The United States Agency 

for Internati tration to Nurture Development 

(LAND) project in collaboration with the Department of Rural Land Use and Administration 

(DRLUA).  

 

4.4 Methodology 

4.4.1 Site description 

The Borana zone in Ethiopia (Figure 4.1) is a relevant case study context because it is a 

pastoralist area, and a communal land tenure framework is in the early stages of 
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implementation led by the Department of Rural Land Use and Administration supported by 

the U  

 

 

Figure 4.1 Location of the Dirre grazing unit, in the Borana, Ethiopia (0  

2   

 
The Borana people, the main ethnic group in Borana Zone in southern Ethiopia, are governed 

by a set of customary institutions referred to collectively as the Gada system (Homann, 

2004). In this system, the rangeland is divided into five grazing units called dheedas (Dirre, 

Golbo, Malbe, Woyama, and Gomole - Figure 4.1), based on the landscape characteristics in 

each (Wario et al., 2015).  These dheedas are subdivided into smaller grazing units called 

reeras and Dirre Dheeda has six of them.  Dirre dheeda in the Borana Zone was chosen as the 

study site as it is one of the three dheedas that have recently (2018) received communal land 

certification. Certification had just been implemented at the time of the field research and 

many pastoralists were familiar with it as the Department of Rural Land Use and 

Administration together with the USAID s LAND project had done awareness meetings and 

community consultations on land certification. Pastoral and livestock production is mainly 

dominated by cattle and small stock, and camels to a lesser extent. 
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4.4.2 Data collection 

The study employed a mixed-methods approach that included key informant interviews, 

focus group discussions, a workshop, and a detailed household survey. The key informant 

interviews were conducted with the national, regional, and local level stakeholders who work 

in pastoral systems, as well as rural land administration.  A total of five focus group 

discussions were conducted in Dirre Dheeda with pastoralists from five r

sub-units of the dheeda, with each meeting being attended by between 12 to 15 participants 

(both men and women). The focus group discussions sought to understand the future of 

pastoral livelihoods and other pastoral system attributes with and without certification. 

Different livelihood options, participation in community rangeland management activities, 

and other elements that matter in pastoral areas (as defined by pastoralists) were discussed as 

well as their perceived magnitude and direction of change. 

For the household survey, a multistage sampling approach was implemented beginning with 

the identification of reeras. For logistical and security reasons, only five out of the six reeras 

were sampled, namely, Dubluk, Web, Romso, Melbana, and Soda. Purposive sampling of 

households with livestock either in the form of sheep, goats, cattle, or camels was done. This 

criterion was used to capture changes concerning livestock herd dynamics. The study also 

sought to profile households by wealth as it has been observed that livestock numbers 

particularly cattle are the main measure of wealth in the Borana (Tache and Sjaastad, 2010). 

The list of all households with livestock in each of the five reeras sampled was obtained from 

the reera head with the assistance  below was 

used to determine the sample size in each of the reeras, and it came down to 50 households 

per reera (Yamane, 2019) 

n = N/ (1+N (e) 2) 

Where n is the sample size, N is the population size and e is the precision level.  

The 50 households were then randomly selected from the list of livestock owners in the reera. 

To identify these households, local field guides were used. A total of 187 households from all 

the reeras were eventually interviewed.  The data was then aggregated and analyzed at a 

dheeda level, at which the land certification had been implemented.   

Data for the household survey was collected using a semi-structured questionnaire on the 

Open Data Kit (ODK) software between October and November 2018 with each 
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questionnaire taking between one and a half to two hours to complete. The questionnaire was 

translated into the local language (Afaan Oromo) and the translations were confirmed and 

harmonized during the training of the enumerators. Five of the enumerators were researchers 

from the local government research institute, while the sixth was the translator used in the 

project. Questions about household sizes, livelihood sources, livestock types kept, production 

constraints, herd dynamics, land holdings, and land tenure security, were asked followed by a 

series of questions on perceptions about the implications of certification on rangeland 

productivity and other biophysical and sociological facets. The questionnaire ended by asking 

about the planned livelihood changes for the future with or without certification.  For 

questions that pointed out specific periods and ages of household heads, the Borana 

traditional calendar was used for the pastoralists to be able to relate.  

 

4.4.3 Data Analysis 

The key informant interviews included inquiring about the objectives of certification, the 

process, how far it had gone in the Borana, and who was driving the process. These were 

further discussed in the focus group discussions. The findings from the focus group 

discussions were collated into themes and further discussed in a stakeholder workshop. For 

the household survey, data cleaning and post-coding for responses that were not pre-coded 

were done. The total number of livestock units was used as a proxy for wealth definition as 

per the Borana's perception of wealth (Tache and Sjaastad, 2010). Wealth categories were 

created using total livestock numbers-cattle, sheep, and goats and camels converted into 

tropical livestock units (TLU) as in (Njuki et al., 2011).  This methodological approach was 

based on the wealth classes defined in Desta and Coppock, (2002); and Homann, (2004) that 

put households into three wealth categories (poor- <10TLU, medium 10-20TLU, and better 

off >20TLU).  TLUs were used as a grouping variable in R, and all the descriptive statistics 

were done in R using data manipulation and cross-tabulation functions. A two-tailed t-test 

was used to compare means for the household sizes, area under cropping, the number of years 

cropping and the desired cropping land sizes between any two of the three wealth categories. 

A t-test at 95% confidence level was conducted, rejecting the null hypothesis at 5 percent 

level of significance. The perceptions were categorized into three levels of change 

increase/improvement/strengthening, decrease/decline/weakening, no change, and one 

category for those who did not have an opinion about the direction of change. For questions 
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relating to perceptions about changes that might happen with or without certification, a Chi-

square test at p<0.05 was performed to assess if there was any association between 

perceptions and wealth for the different variables.  The chi-square statistic was computed 

using the chi-square function in R.  

4.4.4 Community feedback sessions 

In January 2020, the preliminary findings were summarized and presented to stakeholders 

who participated in the research. For the national, regional and zonal level stakeholders, these 

were done through one-on-one meetings, while for the pastoralists these were in the form of 

focus group discussions with between 8 and 15 participants in four reeras (Melbana, Soda, 

Romso, and Dubluk). The feedback sessions were mainly for triangulation purposes and to 

share the findings as had been previously highlighted during the data collection phase, to get 

feedback and validate the results. The livestock herd sizes as reported in the surveys were 

also presented and discussed with the stakeholders, who confirmed the reported numbers, 

trends and distribution by wealth.  
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4.5 Results  

4.5.1 Pastoral livelihoods under the current customary tenure 

Household demography and herd sizes 

The households fall into three wealth categories based on the total livestock ownership 

measured in tropical livestock units (TLUs), as shown in Table 4.1. The age distribution of 

household heads and family sizes for the different wealth classes are also presented in the 

same table. 

Table 4.1 Herd and Household sizes by wealth categories 

Wealth 

categories 

Average 

TLUs 

 Proportion of 

households 

(%) 

Age of household head 

(years) by % 

Average 

household 

size 

(members) 

    60 and 

above 

43-59 26-42  

Poor 

(<10 TLU) 

5.2  56.1 13.5 17.8 25.4 6.9a 

Medium 

(10-20 

TLU) 

14.4  21.9 8.1 7.57 6.5 8.3b 

Better off 

(>20 TLU)  

45.3  21.9 10.3 8.1 2.7 10.7c 

Total 16.0  100 31.9 33.5 34.6 8.0 

Column means with different superscripts (a or b) are significantly different at p<0.05  

 

A comparatively large proportion of the households fall in the poor category (56.1%) with an 

average of about 5.2 TLUs, while the better off and medium wealth ones contribute 21.9% 
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each with 45.3 and 14.4 TLUs respectively. Family sizes for the three wealth classes are all 

significantly different from each other. Better-off households have the largest family sizes.  

 

Livestock herd dynamics 

Table 4.2 about the 

observed changes in the livestock herd sizes over the last 5 years.  

 

Table 4.2 Changes to the livestock herd over the last 5 years 

Livestock type 

% Responses 

Increase  No change Decrease  

Cattle (n=182) 20.3 1.1 78.6 

Small stock (n=181) 24.3 5.0 70.7 

Camels (n=58)  31.0 17.2 51.7 

 

The changes in average household livestock herd sizes over the last five years as reported by 

the majority of respondents show that there has been a decline in numbers for all livestock 

species (cattle - 78.6% of the respondents, small stock - 70.7%, and camels - 51.7%).  The 

participants gave several reasons for the changes they have observed in the herd sizes for the 

different livestock types as shown in Table 4.3  
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Table 4.3 Primary causes of change in herd sizes 

Cause 

 

Percentage of respondents 

reporting the primary cause 

 

Cattle Small 

stock  

Camels 

Inflows (%) births 72.3 57.3 52.2 

 bought in 17.0 24.0 43.5 

 received as a gift 10.6 18.7 4.3 

 Total 100% 100% 100% 

Outflows (%) sold 14.5 16.9 26.7 

 drought-related deaths 51.3 18.7 13.3 

 disease-related deaths 14.9 38.3 60.0 

 lost to predators 4.5 6.7 0.0 

 slaughtered for home 

consumption 

7.8 7.1 0.0 

 gave away as a gift 4.8 8.0 0.0 

  other 2.2 4.3 0.0 

 Total 100% 100% 100% 

 

The main inflows for all livestock types were births. However high drought (for cattle, 

reported by 51.3% of the respondents) and disease-related mortalities (for small reported by 

38.3% of the respondents) offset this resulting in overall herd sizes reduction. Although a 

reasonable proportion of households purchased camels (43.5%), most households (60%) 

reported diseases as being a major challenge and this has kept the herd sizes low.  
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Livestock production constraints

vestock production for all

households is summarized in Figure 4.2 below. 

Figure 4.2 Livestock production constraints

Livestock feed availability/drought was mentioned by 74% of the households as the main 

constraints limiting livestock. This was followed by grazing land size (11%) which was said 

to be becoming smaller. 

Cropping and yield history

A total of 88% of the interviewed households are engaged in some cropping activities (see 

Table 4.4). Various factors are influencing this shift from purely pastoralist livelihoods.  One 

of these is small herd sizes and the need to diversity livelihoods.  Asked why people want to 

invest in cropping, a pastoralist who participated in one of the feedback sessions said, 

The other reason we want to do cropping as you said it is true that most of the 

pastoralists no longer have big herds (as you said, that 56% have less than 5TLUs). So, these 

people need to do cropping to make sure they get food.
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One of the key informants also highlighted that some pockets are good for cropping which 

needed to be maximized on.  On average most households started doing cropping not so long 

ago about 13.6 years on average 

 

Table 4.4 Years cropping, area under cropping and yield history by wealth categories 

Wealth 

categories 

Households cropping  

(%) 

Average 

years 

croppin

g 

Area 

under 

cropping 

(ha) 

Desired 

land 

sizes 

(ha) 

Do you get 

enough for home 

consumption? 

(% of 

households that 

do cropping) 

 Yes  No Total    Yes No 

Poor 84 16 100 11.6a 1.3a 10.7a 22 31 

Medium  95 5 100 12.7a 1.8a 8.9a 8 15 

Better off 91 9 100 19.9b 1.8a 9.4a 9 14 

Total  88 12 100 13.6 1.5 10.0 40 60 

Each column means with similar different superscript (a or b) not significantly while those 

with different superscript are significantly different at p<0.05  

 

The better-off households have been cropping for much longer than the poor and the medium 

wealth households. The areas under cropping are similar for all the households with plot sizes 

ranging between 1.3 to 1.8 hectares. All households desire to have more land under cropping 

and there are no significant differences between different wealth classes in the areas of land 

desired. The respondents overwhelmingly intend to expand crop farming (see Table 3.2). On 

average, households desire to have around 10 hectares of land under cropping.  Of the 

households that do cropping about 60% reported not getting enough for home consumption. 

Although the area under cropping does not differ among the wealth groups, more respondents 

in the poor category reported not getting enough for home consumption. The study did not 
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explore the reasons for this outcome, but it may be that the rich get better yields because of 

better access to inputs.  

 

Conflict incidences and causes in recent years 

 

A total of 84% of the respondents reported having heard of or experienced conflicts in the last 

5 years. The main conflict causes were highlighted as mainly over water point and grazing 

site use and mixing of herds as they converge on ever-dwindling pastures as well as 

rangeland privatization especially through the creation of private enclosures and overstepping 

boundaries between regions. Many (63.9%) highlighted that conflicts occur very often (at 

least four times in a year) and often (about three times in a year), while some (28.1%) said 

they rarely happen (none to once per year). 

 

4.5.2 The future of pastoral livelihoods with and without land certification 

Livelihood sourcing  

The respondents gave details regarding what livelihood activities they would focus the most 

on with or without certification and this is presented in Table 4.5 for all the pastoralists 

interviewed.  
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Table 4.5 Planned livelihood changes by different wealth categories with respect to 

certification  

 

Livelihood options Wealth Category (% of respondents) 

Without Certification  Poor Medium Better 

off 

Total 

Venture into business (salt collection, construction, 

shop) 

6.4 4.3 0.5 11.2 

Sell my livestock (destock/reduce herd size) 6.4 3.7 4.3 14.4 

Continue keeping livestock 3.2 2.1 2.1 7.5 

Migrate to other areas  4.8 3.2 2.7 10.7 

No plans yet 18.7 7.0 8.0 33.7 

Depend on remittances 0.5 0.0 0.5 1.1 

Look for a job in the city 2.7 0.0 0.0 2.7 

Do more cropping 5.3 1.1 1.1 7.5 

Try to get a certificate 8.0 0.5 2.7 11.2 

With Certification      

More livestock  5.3 3.2 2.7 11.2 

More cropping 7.0 2.1 2.1 11.2 

Do both crop and livestock  32.6 11.8 12.3 56.7 

No plans yet 7.5 2.1 3.7 13.4 

Side business 3.7 1.6 0.0 5.3 

Other  0.0 1.1 1.1 2.1 
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With certification, pastoralists expect to have more options about livelihood sourcing, 

including venturing into small businesses (11.2%), migrating (10.7%) and destocking 

(14.4%). Around 33.7% of all the pastoralists did not have anything planned yet, with 18.7% 

of this group being the poor households. With certification more than half of the respondents 

are intending to do both cropping and livestock-keeping (56.5% 32.6% poor, 11.8% 

medium, and 12.3% better off). Some intend to intensify livestock production alone (11.2%) 

and crop production alone (11.2%). 

 

Perceptions about the direction of change in different system characteristics with and without 

certification and the rationale for the perceived changes 

The direction of change for various social and ecological characteristics expected by survey 

respondents is presented in Table 3.6 below. The Chi-square test to determine if there is an 

association between perceptions about different variables and wealth groups showed that 

these were independent of one another. The Chi-square statistic was 1451.9, df = 255, p-

value < 2.2e-16. Most pastoralists (68.4%) mentioned that, with certification, the area under 

cropping would increase. A total of 75.9% of the survey respondents expect an improvement 

in participation in rangeland management activities with certification, while 76.5% anticipate 

a decline in participation without certification (see Table 4.6). Our questionnaire respondents, 

key informants, and workshop and focus group discussion participants expect that, with land 

certification, improvements in the management of rangelands through planned grazing will 

result in improved rangeland condition and availability of feed, and ultimately increased herd 

sizes.  Over 50% of the respondents also said that with certification, they expect an 

improvement in soil health, rangeland condition, area of cultivated land, food security, 

growing of fodder crops, involvement and participation of women in land and livestock-

related matters, tenure security, small stock and cattle herd sizes and a reduction in livestock 

diseases. On the other hand, without certification, a majority of the respondents thought that 

there would be a decline in soil health, involvement in rangeland management activities, 

rangeland condition, food security, livestock diseases, growing of fodder crops, involvement, 

and participation of women, tenure security and small stock and cattle herd sizes. Yet, the 

size of land under cultivation was reported by 68.4% of the households to be expected to 

increase with certification.  For livestock water availability and the strength of local 
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institutions, a fair proportion (36.9% and 42.2% respectively) of respondents expect an 

improvement with certification. 

 
Table 4.6 Expectations for the direction of changes  

  Perception on the direction of change (% households)  

 Certification 

scenario 

Increase/ 

Improve 

No change Decrease/ 

Decline 

Not 

sure 

   

Cattle herd sizes Without  34.2 6.4 52.9 4.3 

 With 51.9 5.9 35.3 4.8 

Small stock flock 

sizes 

Without  32.6 5.9 54.0 4.8 

 With 54.0 5.9 32.1 4.8 

Rangeland condition Without  15.5 4.3 75.9 3.2 

 With 76.5 3.7 15.5 3.2 

Involvement in 

rangeland 

management activities 

Without  16.0 4.8 76.5 2.1 

 With 75.9 4.8 16.6 2.1 

Soil health Without  13.4 5.9 77.5 2.1 

 With 78.6 5.9 12.3 2.1 

Livestock water 

availability 

Without  26.2 29.4 36.9 5.9 

 With 36.9 28.3 27.8 5.9 
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Livestock diseases 

prevalence 

Without  66.3 17.1 3.2 11.8 

 With 5.3 16 64.7 12.3 

Size of cultivated land Without  21.4 5.9 68.4 2.7 

 With 68.4 7 21.4 2.1 

Food security Without  12.8 6.4 75.9 4.3 

 With 65.8 4.8 12.8 4.3 

Tenure security 

 

Without  36.9 4.8 55.6 1.6 

With 61.5 5.3 30.5 1.6 

Growing of fodder 

crops  

Without  10.2 11.2 64.7 9.6 

 With 65.8 10.2 9.6 9.6 

Strength of local 

institutions 

Without  17.6 27.8 38.5 14.4 

 With 42.2 28.3 15.0 13.9 

Involvement and 

participation of 

women in rangeland 

management 

activities  

Without  12.8 9.6 62.0 14.4 

With 62.0 10.2 12.8 12.8 

 

Many respondents believe that the area they have under cropping will decrease without land 

certification as land would become scarcer and there would be an uncontrolled influx of 

outsiders. The justification for the increase in area under cropping with certification was so 

that they could diversify, produce more food, and have some land to pass onto their children. 

Better rangeland management is expected when there is land certification as communities 

would be more willing to invest in rangeland management and to enforce grazing rules. 
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During the feedback sessions, the pastoralists reiterated that with certification there will be an 

improvement in rangeland condition and herd sizes. One of the pastoralists said,  

YES, because ownership gives reason to take care of whatever is in your hands because it 

becomes your property. With no ownership, people will relax, for example here in the Borana 

there is a famous saying that says all the cattle are ours but within that, you have what is 

yours. This means that if there is land certification allocated to a group of people it doesn't 

mean that we cannot disallow others to use, but it gives us the responsibility to take care of 

it . 

The Department of Land Use and Administration was said to be currently working on 

supplementing pastoralist livelihoods by promoting diversification because not all pastoralists 

have enough livestock numbers to sustain them. The other likely reason why pastoralists were 

shifting towards cropping was said to be the construction of the main road that has led to the 

growth of small "towns" in the area and increasing the demand for food. With certification, 

improvements in livestock water and grazing management are also anticipated to assist in the 

control of the spread of diseases that come with uncontrolled mobility and grazing 

management. No big differences in the strength of local institutions were expected as the 

Borana believe they have a strong traditional governance system. Some, especially the village 

leaders, believe it might give them a stronger authority while others do not think so. For 

tenure security, certification is anticipated to improve such things as uncompensated land 

losses and conflict management.  

Tenure security  

Perceptions of tenure security were assessed by asking respondent's expectations about being 

able to use the land they are currently using for residential, grazing, and cropping purposes in 

30 years. Figure 4.3 shows the perception as the proportion of the total respondents.  
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Figure 4.3 Continuing on the same land in the next 30 years

Households had varying views about tenure security without land certification, which was 

assessed by the likelihood of being able to still use the same land for different activities in 

thirty years. Most households are sure that they will still be able to use the same land they are 

currently using for residence (78% of the respondents), but for land used for cropping and 

grazing the confidence drops only 56% and 53%, respectively. Investments done on the land, 

food security, age of the pastoralists, availability of options, and climate were found to be 

among the factors that play a role in shaping the perceptions about what the way forward in 

livelihoods will be without land certification

4.6 Discussion

Pastoral livelihoods and land use under the two tenure regimes (insecure customary versus 

the formalized system)

Our findings elucidate the state of pastoral livelihoods in a tenure-insecure environment 

against formalised collective tenure conditions. In the study area, various factors are 

affecting the use and governance of land, including the current state of livestock-based 

livelihoods. As also reported in other studies (Davies et al., 2016; Holden and Ghebru, 2016)

per capita livestock holdings in the study area are low. Household herd sizes for all the 

livestock types have gone down over the last five years, particularly cattle and small stock. 

Droughts and livestock feed shortages were reported as the most important factors 
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contributing to these low numbers and limiting overall livestock production.  Although 

pastoralism traditionally has been the major economic activity for the Borana community for 

years, we found not only that the vast majority of households are already farming, confirming 

the findings of other studies from southern Ethiopia (Flintan 2011), but also that most 

households want to expand their farms. The widespread desire to continue crop farming and 

to increase the area under cropping is an indication of the degraded state of the rangelands, 

which can no longer sustain large herds and a sign that the system is moving towards 

agropastoralism.  

For the average household, the declining herd size makes it difficult to rely solely on 

livestock keeping, hence the push to diversify into other livelihood options (Greiner et al., 

2013, Holden and Ghebru, 2016). In a study by Tsegaye et al (2013) in Afar region of 

Ethiopia, households that were practicing both crops and livestock were found to be less food 

insecure than those that were still practicing pure pastoralism with no cropping.  

Agropastoralism is a livelihood adaptation strategy that reduces the vulnerability of 

households and secure tenure is an incentive for this to be done by many and with better 

investments of resources (Schimdt and Pearson 2016).  Moreover, the lack of recognition of 

communal tenure until now has prompted people to fence off and plough a land parcel as a 

way of laying claim to it.  The unplanned manner in which this happens has consequences for 

the rangelands and livestock production.  Much of the land that is being converted is prime 

grazing land located in bottomlands close to settlements and permanent water that are crucial 

for dry season grazing, and loss of these pasture areas, therefore, has a disproportionate effect 

that goes beyond the mere percentage loss of grazing land.  This has worrying consequences 

for degradation, livestock-based livelihoods, and conflict. 

The respondents pastoralists themselves as well as personnel from government and 

NGOs expect that formalization of communal land rights will help alleviate such challenges 

and enable protection and better management of common pool rangelands.  National and 

regional level stakeholders highlighted that communal land certification was being done to 

facilitate pastoral livestock production.  The majority (75.9%) of the survey respondents 

expect an improvement in participation in rangeland management activities with certification. 

There is an expectation that, with land certification, improvements in the management of 

rangelands through planned grazing will result in improved rangeland condition, better 

availability of feed, and ultimately healthier livestock and increased herd sizes.  In this 

respect, the respo ct the thinking of mainstream commons scholarship, 
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which highlights the importance of having clear property rights for communal land and 

resources (e.g., Ostrom, 1990), including for pastoralist rangelands (Elias and Abdi, 2010; 

Mwangi 2009).  Without the security that land certification is expected to provide, the 

pressure to find alternative livelihoods, and the risk for conflicts if alternatives are not found, 

are likely to be stronger. The proportion of respondents who reported not having any plans 

for their livelihood without land certification also shows how secure tenure is crucial for 

enabling people to plan.  Some respondents even indicated that in the absence of certification, 

they would migrate to other areas or focus on getting a certificate. 

However, even though communal land certification can be expected to make an important 

contribution towards collective management of rangelands, our findings suggest that it is not 

likely to reverse individualization, confirming the risks associated with land formalization 

(Putzel et al 2015). The ongoing shift in people's livelihoods away from pure pastoralism 

toward some mix of cropping with livestock keeping will continue.  The shift to cropping is 

driven by multiple factors.  In recent decades, livelihood diversification has become a pivotal 

driver of this system (Mcpeak and Little, 2019; Turner et al., 2016).   From our findings, 

pastoralists of all wealth classes from the study area share similar perceptions about the need 

to have a diversified livelihood.  Despite significant differences in the household herd sizes 

and the fact that the better-off households generally have been cropping for much longer than 

the poorer ones, the desire to expand farms cuts across all wealth groups.  For many, 

livestock herd sizes have declined to the point that a pure pastoralist livelihood is no longer 

viable as also reported for other pastoral settings by Davies et al., (2016) and Holden and 

Ghebru (2016), echoing any people, too  thesis (Sanford, 2006).  

However,  factors are also significant in attracting pastoralists to settle and farm

people respond to opportunities and adjust their livelihood as changes in the environment 

unfold (Dressler et al., 2019; Nori, 2021). National and regional level stakeholders believe, 

for instance, that the ongoing shift in livelihoods is driven not only by the decline in herd 

sizes but also by the opening up of market opportunities as seen by the increase in the number 

of farmed areas near the small towns that are mushrooming especially along the main road.  

The implications of the agropastoralist trend for land certification 

This shift is certain to have profound implications for the outcomes of land certification.  

Although the lack of tenure security for communal land has helped to impel the drive to claim 

individual parcels of land, communal land certification will not necessarily reverse the trend.  
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A large proportion of our respondents indicated that they were willing to invest meaningfully 

in crop farming as long as they are assured of secure access to land.  As has been noted in 

other settings (Tsegaye et al., 2013, Veit, 2011), once land rights are secured in Borana 

Zone even collective land rights the shift is likely to continue, perhaps even on a larger 

scale.  

None of this implies that livestock is going to disappear from Borana livelihoods or that 

communal land certification is doomed to failure.  From the study, it is apparent people still 

want to maintain some animals, even as they try to expand the place of farming their 

livelihoods. Moreover, while most people feel secure in terms of residential tenure, many 

more feel insecure when it comes to land for grazing, and there is a clear indication that 

secure tenure will contribute to the capacity of Borana communities for the collective 

management of rangelands. With certification, on the other hand, our respondents see a future 

with strengthened rangeland management, healthier rangelands, and more productive and 

larger herds. However, pastoralists in Borana Zone, driven by food insecurity, the desire to 

diversify, and other factors, also see security over tenure as something that will enable them 

to expand their farms more confidently. This has the potential, in combination with the 

increase in livestock numbers that they expect with land certification, to aggravate 

degradation.  Yet, communal land certification also has the potential to mitigate these 

dangers.  The strengthening of communal land rights through the certification process can be 

used as an opportunity by the government and other development stakeholders to guide this 

transition so that it represents, as characterized by Bollig (2016), a reorganization rather than 

a collapse of pastoralism.  

 

4.7 Conclusion  

This study explores expectations of pastoralists for their livelihoods under a more secure land 

tenure regime. This has forward-looking implications for the government and other 

development stakeholders as they prepare to build on the land tenure formalisation by coming 

up with pastoral livelihood-oriented development policies. The study identifies the land 

tenure-related push and pull factors that contribute to new patterns of livelihoods in the 

Borana. It supports the expectation that strengthening communal tenure for pastoralist 

communities will help provide security against outside land grabbing and will contribute to 

improved protection and management of rangelands.  Nevertheless, inasmuch as pastoralism 
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has been the main livelihood of the Borana for generations, the current herd sizes for most 

households make it difficult if not impossible for pastoralists to rely only on livestock 

keeping.  The drivers toward diversification and adoption of crop agriculture are such that 

implementing a communal tenure framework holds little potential for quelling the shift to 

agropastoralism as originally assumed by the objectives of the land certification.  It may in 

fact serve as a vehicle to facilitate this transition: we found that pastoralists in Dirre Dheeda 

strongly believe that land certification will help to secure land rights and enable better 

management of rangelands, as well as enabling them to invest in diverse livelihood options.   

 

Understanding peopl s for their livelihoods and their expectations of how a new 

land management framework will affect their livelihoods is important for informing the 

objectives and implementation of that framework. The caveats derived from this study 

suggests that rather than pushing for secure tenure with a pure pastoralism system lens, the 

emerging livelihoods options make it prudent to develop a more encompassing land 

formalization policy, and hence there is a need to adjust the narrative around land 

certification objectives to ensure that it reflects local realities and aspirations.  Given the 

ongoing shift towards more diversified livelihoods and the widespread desire to expand 

farming while continuing to raise livestock, the focus should not be saving pastoralism or 

reversing the agropastoralist trend, but rather securing land rights to enhance the people's 

capacity to make sound livelihood decisions in the face of environmental and other changes. 

For the pastoralists in our study area, the desire for secure tenure is not only about securing 

communal rangelands and maintaining traditional pastoral livelihoods but is also more 

broadly about how they can continue making a living off the land.  This is not only about the 

poorest pastoralists being forced to adopt an alternative livelihood; we found that all wealth 

groups share a desire to farm more land and have similar perceptions about the implications 

of certification on pastoralism and their livelihoods. Land certification should thus be crafted 

in a way that supports extensive livestock production while enabling other developments and 

livelihood diversification to take place sustainably. Undoubtedly, pastoral livelihoods are 

tightly linked with land availability, access and tenure security as seen by the shifts in 

livelihoods in both tenure secure and insecure environments.  Pastoral livelihoods need to be 

strengthened through a land tenure system that enables them to make livelihood investments 

(Flintan 2011). 
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One way of doing so would be to ensure that strengthened communal land rights are 

complemented by land-use planning and other interventions that guide the transition to 

intensified resource use in a sustainable way e.g., protection of livestock migration 

corridors and key pasture areas, crop-livestock integration such as through post-harvest 

feeding on stover, transparent and equitable methods for allocation of land for conversion to 

farmland, etc. led by communities. This points to questions for further research, such as 

through simulation modelling, and issues for policy dialogue. If all or the majority of 

community members are enabled to diversify livelihoods by beginning or by expanding 

cropping, what are the thresholds? How much area can be converted to croplands versus 

remaining as rangelands, and which land?  What can be done to promote an integrated crop-

livestock system such as through the trading biomass or temporary grazing rights on 

croplands and could this help to mitigate resource conflicts? Such considerations will help 

ensure that communal land certification in pastoral areas does not turn out to be just another 

policy that will have undesirable consequences on livelihoods, and the environment, causing 

pastoralists to fall deeper into poverty.  
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CHAPTER 5  MODELLING THE EFFECTS OF TENURE REFORM 

INDUCED GRAZING MANAGEMENT ALTERATIONS ON 

RANGELAND PRODUCTIVITY, LIVESTOCK POPULATION 

DYNAMICS AND LIVELIHOODS 

 

 

5.1 Abstract 

 

The Borana Zone in Ethiopia is one of the sites where communal land certification is being 

implemented. Pastoralists believe that if this is done at a dheeda scale it will offer a good 

opportunity for mobility and for reviving the seasonal grazing management system. It is 

however unclear how the vegetation dynamics and pastoralist wellbeing would be affected by 

such policies and alterations in grazing management. A coupled human-natural systems 

(CHANS) simulation modeling approach was used to explore these effects by recreating the 

tenure reform enhanced grazing access scenario and to examine the long-term social-

ecological implications. SAVANNA, a process-based ecological model and DECUMA an 

agent-based household models were used.  The simulations show that planned grazing 

prolongs the availability of pasture, but the ecosystem continues to be degraded, to a point 

that ultimately nullifies the benefits of planned grazing. Overall, the grazing scenarios only 

seem to preserve marginal levels of palatable grasses, but do not help protect against the 

increase of unpalatable species. In a lower rainfall year grazing management has less impact, 

as everything suffers under the dry conditions. As the land certification program in pastoral 

areas move forward, it should aim at enhancing pastoralist livelihoods and their capacity to 

manage rangeland, halt degradation and allow the rangelands to recover to be able to sustain 

livestock production for longer.  This means that planned/seasonal grazing alone will not be 

the answer to all problems that pastoralism faces. There is need for it to be coupled with 

intensive rangeland reclamation, and management efforts, and even intensify livestock 

production through and diversification into other livelihood activities.  
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5.2 Introduction 

 

Traditional pastoral livelihoods are increasingly getting under pressure, as rangelands are 

becoming smaller and degraded (López-i-Gelats et al., 2016, Liao and Clark 2018). Increase 

in human population has also contributed to an increase in the competition for the limited 

resources, further contributing to the deterioration of the rangeland condition.  The Borana 

Zone in Ethiopia is one such area where customary institutions play a role in rangeland 

governance. In this region, rangeland use is communal, and management is governed by a 

council of traditional leaders under the Gada system as it is known locally.  

 

Pastoralists play a role in shaping the rangeland vegetation dynamics through their herding 

and resource use strategies (Dixit et al., 2013; Odadi et al., 2017).   In the Borana zone the 

rangeland is subdivided into rangeland units called dheedas which are further divided into 

smaller grazing units called reeras. These units are headed by traditional leaders called Aba 

dheedas and Aba reeras respectively. The dheeda is usually divided into seasonal grazing 

zones, classified as the wet and dry season grazing areas depending on what season the 

grazing is used (Figure 5.1 for Dirre dheeda).  The wet season grazing area is normally far 

from the home and primarily used for the dry cows and male herds (Degen, 2011). The dry 

season grazing is near-home and ideally reserved for the lactating cows, calves, and the weak 

animals.  

For a long time, among the Borana, livestock movement followed a seasonal pattern between 

the wet and dry season (Degen, 2011, Wario et al., 2016). The animals were moved to the wet 

season grazing area at the onset of the long rainy season and again at the beginning of the 

short rainy season. Some policy developments that included water development in the Borana 

unintentionally disrupted these grazing patterns (Degen, 2011; Homann et al., 2008; Wario et 

al., 2016). Instead of moving, back to the dry season grazing areas the animals now stay 

permanently in the wet season grazing area. This has had implications that moving to the wet 

season is no longer beneficial as it would be already grazed. For these reasons, much of the 

Borana rangelands have slowly been converted into an all-year-round grazing system (Degen 

2011, Wario et al., 2015).  
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Outcomes of these reforms are diverse and may be positive and negative. The positive ones 

may include secure tenure, strengthening of traditional institutions, the revival of local 

grazing management structures and access, investment in rangeland management and 

improved agricultural production, and enhanced wellbeing (Chimhowu, 2018; Holden & 

Ghebru, 2016; Krantz, 2015). There may also be some unintended negative outcomes, which 

in pastoral systems can be restricted access to grazing through rangeland fragmentation and 

blocking of livestock corridors (Boone & Hobbs, 2004; Mwangi, 2009; Thornton et al., 

2006). These outcomes may have different implications on rangelands, livestock, and pastoral 

livelihoods which are the pillars of pastoralism (Desta & Coppock, 2002, Moritz, 2010). At 

times there may be immediate benefits to livelihoods but with some ecological consequences 

that may initially be overlooked, but their effects may become more pronounced in the long-

term (Hobbs et al., 2008).  Pastoral systems of East Africa, have in the past two decades seen 

a decline in the populations of both livestock and wildlife a result of droughts, land policy 

reforms and continuous rangeland degradation ((Almeida-Gomes et al., 2016; Thornton et al., 

2006, Desta and Coppock, 2002; Thornton et al., 2019). 

 

In recent years rangelands in southern Ethiopia continued to experience a gradual shift 

towards more woody vegetation cover from open grasslands (Liao & Clark, 2018a).  This 

shift has implications for ecosystem processes and biodiversity (Liao & Clark, 2018a) as 

woody species may supress the growth of the herbaceous layer as they form thickets that 

create a shade effect. The increase of woody encroachment, which has implications of 

reducing carrying capacity thereby threatening the livelihoods that depend on the land via 

livestock production (Liao et al., 2018b). The vegetation structure and productivity are also 

largely driven by many factors that include climatic factors on a broader scale and herbivory 

on a local scale (Walker, 2017; Liao et al., 2020). Intensive rangelands use that comes with 

restricted mobility may bring about transitions in the vegetation structure, and lead to some 

undesirable states like bush encroachment (Liao and Clark 2018b).  

 

Ethiopia is one of the African countries that has started working towards formalizing and 

articulating specific land rights for its citizens, including pastoralists (Ambaye, 2012; 

Deininger et al., 2007; Tura, 2018). According to the pastoralists in the Borana, dheeda scale 

land certification offers a good opportunity for mobility and for reviving the seasonal grazing 

management system (Senda et al., 2020a).  It has always been unclear and difficult to predict 

how pastoralist wellbeing gets affected by these changes and what adaptation mechanism 



78 
 

they may employ considering the uncertainty in these systems. There is thus a need to 

understand what that implications would be. 

 

A coupled human-natural systems (CHANS) simulation modeling approach by Boone and 

Lesorogol, (2016), is used for this purpose. Through CHANS the study recreates the tenure 

reform enhanced grazing access scenario and to examine the long-term social-ecological 

implications. In this case two models are linked i.e., a process-based ecological and an agent-

based household model to capture feedback between rangeland productivity, livestock 

populations and pastoralists livelihoods. 

This chapter analyzes the potential direction of change and patterns in the rangeland 

vegetation dynamics and associated outcomes on livestock and pastoralist livelihoods under 

different tenure reform enhanced grazing management and access scenarios in a pastoral 

system.  The question on what the potential effects of reviving seasonal grazing against an 

all-year-round grazing system will be for rangeland ecology and pastoralist livelihoods is 

explored through simulation modelling.  

 

5.3  Methodology 

5.3.1 Study site description 

The study was conducted in Dirre (0 04° 4  39° 

05  0 Figure 5.1, a grazing unit of the Borana Zone in southern Ethiopia Figure 5.1. It 

covers an area of 15876 square kilometers.  Dirre, stands at an altitude of 1723m above sea 

level, with average temperatures ranging between 19 and 24 degrees Celsius.  Rainfall 

seasonality is bimodal ranging between 300 and 900mm, characterized by high spatial and 

temporal variability. Most of the rain received in the long rainy season (March to May) and 

the least received in August to September (short rainy season). The long dry season usually 

ranges from October to March and the short dry season from June to July (Desta and 

Coppock,2002, Degen 2011, Deke, 2016; Liao, 2014). The vegetation in Dirre is mixed 

savanna dominated by perennial grasses namely Cenchrus ciliaris, and some species of 

Pennisetums and, and Chrysopogon. There are also woody   plants such as the Acacia species 

(Acacia Senegal, A. tortilis, Acacia drepanolobium and Acacia seyal) and Commiphora 

africana (Boone et al., 2001; Liao, 2014).  Grazing land is becoming smaller because of the 
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expansion of cultivation and bush encroachment through progressive loss or degradation of 

drought grazing-reserves between 1985 and 1991 (Desta and Coppock 2002).  

 

 

Figure 5.1 Locat

 

 

The Borana are the main ethnic group. Livestock production in the area is mainly dominated 

by cattle, small stock, and camels to a smaller extent. Young male cattle are sold during the 

year to provide households with an income base for the year (Degen, 2011).  Livestock peak 

sales are in Jan Feb March May June. By the early 2000s, cattle sales were still low and cash 

needs were modest. During the 1977 to 1991 period the government-controlled grain markets, 

and this forced the Borana to sell cattle at below-market prices (Degen, 2011). The livestock 

sales quotas were removed in 1991 and this made the cattle prices start going up (Degen, 

2011; Desta & Coppock, 2002b). Most livestock mortalities occur during the long dry season 

(October to March) and does food purchase. Average annual income ranges from 5 to 30 

thousand birr for the very poor and better off households respectively (USAID, 2017). 

Teff (a local cereal) is the main staple food and is supplemented with some homegrown 

maize. Maize is mainly grown for household consumption. Teff, wheat, and haricots beans all 

have a higher market value and are mostly grown for sale. Teff is available for 6 months i.e., 
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June-Nov, Maize, for 6 months Jan to June, and beans for 7 months from June to December. 

The most important staple foods purchased from local markets are maize. Staple food 

purchases increase from December to June. Purchased food covered 50% to 60% of annual 

needs (Degen, 2011; Desta & Coppock, 2002), (USAID, 2017).   Other part time income 

sources like artisanal mining, charcoal sales, honey charcoal making, and handicraft, and 

trading are available for four months. The main sources of protein are meat and milk. Milk is 

either from own production or purchased from other pastoralists.  Milk sales take place from 

May to September (five months). Other food items on their diets include lentils and haricot 

beans (USAID, 2017).  

5.3.2 Coupled human and natural systems (CHANS) modeling  

CHANS was used in this study as it takes into account the complex nature and the adaptation 

possibilities of these system as the Borana.  To understand the implications of changes in 

grazing access on pastoral livelihoods and livestock numbers an agent-based model 

DECUMA-DEcisions under Conditions of Uncertainty by Modeled Agents (Boone et al., 

2011; Lesorogol & Boone, 2016) and an ecosystem model SAVANNA (Coughenour, 1993; 

Senda et al., 2020b) were linked. SAVANNA simulates ecosystem processes (water, biomass 

and herbivory) and its outputs are utilized by DECUMA to simulate household level 

livelihood dynamics (food production/consumption, livestock management and finances, 

(Boone et al., 2011; Boone & Coughenour, 2001; Lesorogol & Boone, 2016). Both models 

were parameterized from existing literature and surveys and are summarized in the following 

sections.    

5.3.3 The SAVANNA modeling system 

The SAVANNA modeling system is a grid-based, ecological modeling system (Coughenour, 

2004; Weisberg, Coughenour, & Bugmann, 2006) was used as the base model for all 

simulation activities in this study. The model is spatially explicit, process-oriented, and 

computes different rates of plant production, forage intake by animals (Galvin et al., 2004).  

Early development of SAVANNA began in the Turkana district in Kenya simulating 

pastoralist effects on vegetation (Coughenour, 2004). The model simulates processes such as 

vegetation quantity, quality, distribution, and the spatial redistribution of herbivores in 

response to changes in vegetation quantity. Figure 5.2 below shows the spatial representation 

of SAVANNA which simplifies spatial heterogeneity into a set of point-scale simulations that 

are weighted according to weighted area within each grid cell (Coughenour, 1993).   
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Figure 5.2 Spatial representation of SAVANNA

Spatial simulation of landscape-scale vegetation in SAVANNASpatial input grids for 

climate, soils, vegetation and topology are used to define local grid values for subsequent 

vegetation and herbivore simulations.  While some spatial inputs are constant throughout the 

simulation (elevation, soil type, etc), other spatial state variables such as vegetation factors 

(areas dominated by grass, shrubs or trees) can vary in weighted area and plant composition 

depending on simulated features such as fire, herbivory and plant competition.  SAVANNA 

provides mechanistic sub-models of major savanna ecosystem dynamics including the 

following: (1) soil moisture/nutrient availability, (2) vegetation biomass, structure and cover, 

(3) herbivore intake, populations, distribution and condition as well as (4) fire behaviour and 

spread (Coughenour, 1993).

5.3.4 Adapting SAVANNA to the Dirre agro-ecosystem

SAVANNA uses geographic information layers as input maps/grids as seen in the example 

Figure 5.3. In this study, a 1 km2 grid cell size was used for computational efficiency and yet 

maintain enough detail to simulate the whole of Dirre dheeda. Vegetation maps were 
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upscaled from the European Space Agency (ESA) 20m resolution. The land classification 

map (ESA, 2017) was used to delineate grasslands, shrublands and forest areas in Figure 5.3.   

The Digital Elevation Model (DEM), the slope, and aspect which were all obtained in 90m 

resolution from the Shuttle Radar Topography Mission (SRTM) global coverage (CGIAR-

CSI GeoPortal, 2019) These were resampled upwards to 1km using the resample function in 

ArcMap based on the mean sampled values. The extract by mask function was used and the 

Dirre grazing site polygon was used as an extraction input file.  Fire was not simulated as 

burning was banned in the area around the 1990s (Degen, 2011; Homann, 2004).  

SAVANNA functional vegetation parameters were configured using those from Lesorogol & 

Boone, (2016), Boone and Lesorogol (2016), Thornton et al., (2006) as a guide for different 

herbaceous, shrub and woody plants.  The vegetation types for the study site were defined 

from Liao et al (2018) and the classes were from the ESA (see table 5.1). The plant functional 

groups used in Dirre simulations were classified into palatable grasses, palatable, forbs, 

unpalatable grasses and forbs, palatable dwarf shrubs, unpalatable dwarf shrubs, palatable 

shrubs, unpalatable shrubs, deciduous trees (Lesorogol & Boone, 2016, Boone and Lesorogol 

2016).  Seasonal grazing force maps were constructed to restrict livestock movement for the 

seasonal grazing scenario as shown in Figure 5.3.  
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Figure 5.3 SAVANNA simulation domain (1km2 grid resolution), Dirre agro-ecosystem 

 
 
Livestock was also simulated in both SAVANNA and DECUMA, placed into three 

functional groups (cattle sheep and goats) while in SAVANNA it was simulated as two 

groups (communal cattle and communal shoats). Spatial and time series inputs for 

SAVANNA/DECUMA are listed in below in Table 5.1. Vegetation classification is provided 

by upscaled ESA (2017) coverage while dry and wet season areas are also defined for 

subsequent simulation scenarios.  
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Table 5.1 Spatial and time series inputs list and sources for SAVANNA parameterization  

Parameters Source Processing 
Vegetation 
physiology, 
phenology 
 
Land 
classification 
map  

(Boone et al., 2011; Lesorogol 
& Boone, 2016; Thornton et 
al., 2003) 
 
ESA Climate Change Initiative 
Land Cover project 2017 
(ESA, 2017) 
 

The vegetation map was processed 
from the land use map S2 prototype 
Land Cover 20m map of Africa. From 
the vegetation parameters described in 
Lesorogol and Boone, 2011.  Four 
vegetation types from the ESA map 
were identified.  

Animal 
physiology and 
energy 
requirements 

Boone et al., 2011; Lesorogol 
and Boone, 2016; Thornton et 
al., 2003) 

This was already defined for the three 
functional groups (cattle, sheep, and 
goats) 

Rainfall data 
from 1981 to 
2018  

CHIRPS (CHIRPS v2.0, 1981-
2016) 
 
 

This was extracted by polygon (study 
site) using functions in R 

Temperature 
(1981-2018 
(maximum and 
minimum) 

AFDM (Shefield et al, 2014 
 

This was extracted by polygon (study 
site) using functions in R. The data 
was then summarized from daily data 
into monthly averages 

Livestock 
populations in 
Dirre 

CSA (1994-2014) These were extracted from the Borana 
livestock surveys  

Soils 
 

Obtained from ISRIC and the 
USDA soil classification was 
used (Batjes., 2009) 

Soils were identified as (loam soils, 
the silty loam, and the clay loam) and  
parameters such as field capacity, 
wilting point, and depth were defined 

Digital elevation 
model-DEM, 
slope, and 
aspect 
 

http://www.cgiar.srtm/ at a 
90m elevation. 

Resampled upwards to 1km using the 
resample function in ArcMap based on 
the most frequent value. The extract 
by mask function was used and the 
Dirre grazing site polygon was used as 
an extracting input file 

Distance water 
maps 

Own survey data (unpublished) Average distance to water sources for 
both the wet and dry season was used 
to produce the distance to water maps 

5.3.5 Adapting the DECUMA Agent-Based Model to the Dirre agro-ecosystem  

DECUMA is an agent-based model created by Boone et al. (2011) that simulates household 

level responses within a spatial landscape to help understand complexity within agro-pastoral 

ecosystems Boone et al 2011). The primary information flows within and between DECUMA 

and SAVANNA model is represented in Figure 5.4 below (Boone et al 2011) 

 



85 
 

 

Figure 5.4 Primary information flows within and between DECUMA and SAVANNA 

 

In DECUMA, household agents are treated as part of and interacting with the changing 

rangeland environment (as simulated by the SAVANNA model) with the capacity to adapt in 

response to changes in the environment. DECUMA focuses on the uniqueness of each 

household agent and the potential interactions between them (Boone et al 2011). In some 

cases, simplistic aggregation of individual households may give some misleading results 

where pastoralists were simulated as large homogeneous groups (Thornton et al., 2003). 

DECUMA as an agent-based model has the ability to simulate individual household-level 

activities concerning livestock, crops, food and finances while incorporating spatial and 

temporal heterogeneity and interactions. Within the Dirre agro-ecosystem, DECUMA is 

parameterized from recent household surveys (Senda, unpublished), results of previous 
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surveys (USAID, 2017, Degen, 2011 Homann, 2004) as well as past literature (Desta and 

Coppock, 2004, 2002; Homann, 2004; Wario et al., 2016).  

 

To parameterize household agents in the Dirre system, DECUMA requires information 

concerning household sizes, age and sex distribution, consumption of energy from milk, 

meat, cereals, income and expenditure on different household needs, sales and purchase of 

livestock, other sources of income, cropping information and livestock sales. This was 

obtained from household surveys conducted in 2018 (USAID, 2017, Degen, 2011; Desta and 

Coppock, 2004, 2002; Homann, 2004; Wario et al., 2016).  To simulate different households 

in the Dirre region, 250 individual household agents were used and distributed across the 

landscape the Borana reera population numbers (Borana Pastoralist Development Office. 

unpublished). In DECUMA, sales and purchases of food and livestock are all rule-based for 

example when the household income needs fall below a specific threshold, the household 

either sells cattle or small stock depending on the size of the need. Purchases are also based 

on the triggers to buy that are also rule-based the same way as sales. All household decisions 

occur on a weekly basis and output can be aggregated at either the weekly or monthly time 

step. Specific input parameters concerning the rules and thresholds as well as budgets, sales 

and purchases can be found in the DECUMA input file (metrics.dec, Appendix 3).  

DECUMA outputs monthly time series files as well as spatial maps of households and their 

moving livestock populations.  Time series output averages of livestock populations, sales, 

purchases, income and expenditure, energy requirements, and food consumed for all the 

simulated households.  Some outputs are presented as standard livestock and human metrics 

i.e., Tropical livestock units-TLUs for livestock and then adult equivalents (AE) for humans.  

One TLU is an animal of weight equivalent to 250kg while AEs are assigned 1 for adult 

males. Adult females and young males were allocated lower values as in (Boone et al., 2011).   

 

5.3.6 Coupled SAVANNA/DECUMA simulations for Dirre agro-pastoral system 

The SAVANNA/DECUMA coupled model was executed for a 35-year period (1981-2017) 

with monthly rainfall and temperature (max/min) along with environmental data detailed and 

sourced in Table 5.1 above. To account for both larger scale communal livestock and 

livestock held by specific household agents in the Dirre region, five specific livestock groups 

were simulated with the SAVANNA/DECUMA model.  To account for the grazing pressure 

exerted by the rest of the households in Dirre that were not explicitly simulated by 
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DECUMA, a fixed time series of both communal cattle and at (a parameter

combination of sheep and goats) was constructed and input into the SAVANNA model with 

population estimates based on literature-reported values (Figure 5.5) (CSA, 1980; Desta and 

Coppock 2002, 2004, Degen 2011, Wario 2016, Homann 2008).  Figure 5.5 is a constructed

i and goats).  This was used 

incorporate regional livestock population variations as a driver of household level 

populations of cattle, sheep and goats

Figure 5.5 A constructed input time series of communal cattle and shoats

The bulk of the livestock numbers were obtained from the Central Statistical Agency of 

Ethiopia CSA, 1980-1981, CSA, 1995-1991 and 2004 to 2014). The total communal cattle 

numbers began much higher than that of sheep and goats and subsequently followed a boom-

and-bust pattern. Cattle dropped to the lowest recorded during the drought of 1990/1991, 

getting to as low as less than 100 000. They peaked in the early 2000s after the 1998 drought. 

On the other hand, shoat ulations also respond to droughts but are not as hard hit as the 

cattle. They started increasing dramatically in the 1990s and overtook the cattle populations

by the 2011 and have continued to increase.  The remaining three groups of livestock consist 

of cattle, goat and sheep populations that are maintained by each household over each weekly 

time step within the DECUMA model. Household parameters including herd sizes for cattle, 
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sheep, and goats were also initialized to 1980-1981 levels (CSA 1980-1981).  The 250 

DECUMA-simulated households were distributed on the landscape both by population and 

wealth categories using a Python script. The probability of a household being found in a 

specific regional location and wealth category was calculated based on the number of people 

in that reera as a proportion of the whole of Dirre (Borana Pastoralist Development Office. 

unpublished). 

 

 

5.3.7 Model Testing Using the Pattern-Oriented Modelling (POM) approach 

Often rangeland and livelihood systems are studied separately with assumed 

unidirectionality, except in rare cases where the interaction it is considered, albeit, ad hoc, 

rarely explicitly informed by households/pastoralist livelihood patterns (An, 2012; Crooks et 

al., 2008; Groeneveld et al., 2017). When modeling a system across scales and at multiple 

scales it is useful to link the population and ecosystem behaviors to individual adaptive 

behavior through pattern-oriented modeling (POM), a multi-criteria design for the selection 

and calibration of models for complex systems (Grimm & Railsback, 2012). POM matches 

patterns of model outputs at different scales with specific elements of the actual system to 

assess area of similarity and divergence. While perfect matches between model results and 

system characteristics are not possible, the process of systematically analyzing sectors of 

model performance can prove useful in both assessing simulation results and subsequent 

modifications to model components (Grimm et al., 2005). Pastoral systems are complex and 

uncertain with humans constantly acting in a local, adaptive capacity, making it very difficult 

to accurately predict changes over large diverse areas (Moritz et al., 2014, 2018). POM 

provides a useful approach when modeling these systems as it allows a bottom-up approach 

informed by local-level agents, processes and patterns (Grimm et al., 2005; Grimm & 

Railsback, 2012).  Both the SAVANNA and DECUMA model results were assessed with 

respect to selected historical patterns (Degen, 2011; Desta & Coppock, 2002, 2004).   
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Pastoral system drivers can have complex patterns due to biophysical/ecological factors such 

as droughts (Degen, 2011; Desta & Coppock, 2002, 2004), vegetative biomass (Degen, 2011; 

(Odadi and Rubenstein, 2015, Roba & Oba, 2013) and livestock populations with respect to 

condition/health (Desta & Coppock, 2002; Odadi et al., 2017). The history of droughts in the 

region shows that there were major droughts in 1983 5 and 1991 3 in 1998/1999, 2005/2006 

and one in 2008/2009, large numbers of livestock perished (Degen, 2011; Desta & Coppock, 

2002). For herd growth patterns major cattle die-offs in which mortality exceeded 40% 

occurred frequently, for example during the droughts of 1983/1985, 1991/1993, 1998/1999 

and 2005/2006. From 1973 to 2003, bushlands increased by 45% whereas grasslands 

decreased by 86% (Degen, 2011; Desta & Coppock, 2002). Settlements started increasing in 

the early 90s, while crop production increased more. on the early 2000s (Degen, 2011; Desta 

& Coppock, 2002). A summary of critical temporal drivers and resultant dynamics in the 

Dirre agropastoral ecosystem from 1981 to 2017 is shown in Figure 5.6. 

 

5.3.8 SAVANNA/DECUMA simulation of grazing management scenarios 

The grazing access scenarios that were tested are summarized in Table 5.2

scenario (S1) represents rangeland processes and household wellbeing under all-year-round, 

open grazing management. The o ) (planned grazing, wet/dry 

seasonal grazing) assesses processes when the seasonal grazing zones Figure 5.3 are revived 

and functional.  

 

Table 5.2 The scenarios modeled, showing the grazing patterns  

Grazing area Months 
ALL YEAR ROUNG GRAZING SCENARIO (S1) 

All year-round 
grazing 

*January to December 

PLANNED GRAZING SCENARIO (S2) 
Wet season March, April, 

May 
 August, 

September, 
October 

 

Dry season * February, June 
and July 

 November, 
December, 
January 

  *areas shaded green mean there are animals in that area during those specific months, brown 

means there are functionally no animals present 
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In the all year-round grazing scenario S1, there are no restrictions to any herbivores in the 

system as both communal livestock (cattle & shoats) along with household-based livestock 

(cattle, goats & sheep) have unrestricted access to all sites within the simulation area covered 

in Figure 5.3.  In the second seasonal grazing scenario S2, both communal and household-

based livestock are restricted to the wet season (months: March, April, May, August, 

September, October) and dry season (months: November, December, January, February, June 

and July) grazing zones previously described in Figure 5.1 

The simulated outputs of interest from both models are summarised in Table 5.3 below. 

 

Table 5.3 Simulated outputs of interest from both models  

Model Category  Broad Specific parameter 
SAVANNA Ecological  Spatial and temporal 

patterns of the eight 
vegetation types 
functional and vegetation 
categories (grass, shrub 
and tree groups). 

Total grass green leaf biomass (g/m2) 
of palatable grass, palatable forbs, 
unpalatable grass and forbs  
Woody plants: total shrub and tree 
biomass, populations and percent and 
cover 

 Livestock communal cattle and 
shoat population 
distribution (as monthly 
grids) 

Total communal cattle, sheep goats 

DECUMA Livestock Monthly livestock 
condition index 
Individual household 
time series and spatial 
outputs Average 
summary outputs for all 
simulated 

For cattle, sheep and goats 
Livestock herd populations, condition  
Cattle/sheep/goat TLUS 

 Pastoralist 
related   

Individual household 
time series and spatial 
outputs Average 
summary outputs for all 
simulated 

, financial resources and food 
consumption  
Net income, cash used to buy food, 
cash used to buy replacement animals, 
running income per AE, cattle income, 
goat income and sheep income 
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5.4 Results 

SAVANNA/DECUMA results are presented with respect to the overall 

biophysical/ecological and human/pastoral outputs in two sections: historical pattern 

comparisons and grazing management scenario-based comparisons.  The first section 

addresses the pattern comparison with historical conditions to explore how the model 

captures or misses agro-ecosystem dynamics as described in Figure 5.6.  The second section 

addresses the differences between open grazing and seasonal scenarios.   

 

5.4.1 Simulating critical agro-ecological patterns in the Dirre region 

The temporal patterns included for the POM include SAVANNA-simulated trends of 

herbaceous, shrub and tree biomass and populations as well as communal livestock condition 

as well as DECUMA-simulated trends of household-scale livestock populations and 

condition index. In the 1981-2017 period, grazing management shifted from more seasonal 

practice in the first ten years (1981-1991) to more sedentary practices (1992 onward) as seen 

in Figure 5.6.  As such, SAVANNA/DECUMA results are mostly presented from the open 

access grazing scenario (S1) although the general trends are similar over both scenarios.  This 

POM-related section focuses more on the overall trends as reported in Figure 5.6, concerning 

vegetation and livestock condition more than a direct grazing management scenario 

comparison which is covered in subsequent results sections.   

 

5.4.2 SAVANNA-simulated plant and animal patterns 

Over the simulation period, significant shifts in herbaceous and woody plant functional 

groups occurred in relation to droughts and the high livestock stocking rates. Figure 5.7 

highlights early increases in both dwarf shrub and shrub biomass levels are then mostly 

consumed by increasing shoat populations by the middle 1  episodic drought 

periods. Figure 5.7 shows the domain showing a strong increase in unpalatable grass biomass 

with associated decreases in heavily grazed palatable grasses and forbs by communal cattle 

and shoats. 
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Figure5.7 SAVANNA herbaceous biomass (g/m2) results over the entire Dirre simulation.

The initial cattle population crash subsequent recovery in the later 

le grazing so that palatable species are 

systematically consumed first where available with consistent favoring of unpalatable grasses 

in regrowth periods  Figure 5.8 domain shows initial increases in shrub biomass under lower 

communal sheep and goat populations with subsequent biomass decreases under subsequent 

droughts and higher nd onward

Figure5.8 SAVANNA shrub and tree biomass (g/m2) results over the entire Dirre simulation
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Trees have less sensitivity to droughts and much lower browsing pressure and thus steadily

increase. As forest trees are less sensitive to drought periods and are mostly out of the

browsing range (0 to 1.5m), there is a steady increase in tree biomass to more than 350 

percent over the simulation period.  As the SAVANNA model simulates biomass and 

population separately in each woody vegetation group, the increase in shrub and tree 

populations are also seen in Figure 5.9 as responses to both drought and high grazing pressure 

with no fire. Figure 5.9 below is the domain showing increases in dwarf shrub populations

until communal shoat populations capitalize on the available fodder from 1990 onwards.  

Figure 5.9 SAVANNA shrub and tree populations over the entire Dirre simulation

As the communal cattle and shoat populations are input as times series inputs, the most 

relevant SAVANNA animal outputs are a calculated condition index (CI) which is the 

average comm ion to its maximum or minimum body weight.  Thus, a CI 

of 0.0 would mean that most animals are assumed to be near their minimum body mass and in 

poor condition.  A CI of 1.0 would be that the animals are living at their maximum body mass 

range and are therefore in excellent condition.  Figure 5.10 shows that communal cattle CI 

fluctuates between 0 and 1 in the first few years of the simulation period while grazing 

conditions and climate are favorable.  
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Figure 5.10 shows the SAVANNA communal cattle and shoat condition index over the entire 

Dirre simulation that describes the average animal in relation to it minimum (CI=0) and 

maximum (CI=1) body weights.

Figure 5.10 SAVANNA communal cattle and shoat condition index over the entire Dirre

With the systematic degradation of grazing resources and the frequent drought periods.  The 

communal cattle CI remains at minimal levels from 1986 onward.  The communal shoats CI 

does not follow this trend but shows periods of strong perfor ime as

they capitalize on available browsing resources. The long drought of the early 2000

decrease condition over a long period, but once again the shoats prove more resilient than 

cattle in recovering condition within an increasingly degraded landscape. This dynamic 

pattern is also described in the literature and graphically in Figure 5.10 above. 
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5.4.3 DECUMA-simulated household patterns  

The DECUMA model focuses on the households living within a SAVANNA-generated 

landscape.  Within the Dirre simulation, 250 households are simulated on a weekly basis with 

specific focus on herd dynamics, finances and food production.  A fundamental difference 

within DECUMA is that herd populations at the household level are dynamic and not 

simulated with input time-series as with the SAVANNA-level communal cattle and shoats.  

As such both population and condition index are simulated and thus are presented.   As 

before, only results from the open access scenario are shown in this section with specific 

scenario comparisons in subsequent results sections.  Given the large amount of household 

data for each month, temporal patterns are presented in a time series of box and whisker plots 

to show the median value (as a horizontal line) nested within the 25th and 75th percentile 

(box edges) which resides within the 5th and 95th percentile (whiskers). Outlier values are 

listed as dots above or below the whiskers. Figure 5.11a and 5.11b highlights the systematic 

decline of household level cattle and the ascent of goat populations over time.   

 

 
Figure5.11(a) DECUMA household cattle populations for all 250 households 
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Figure 5.11(b) DECUMA household goat populations for all 250 households 

The individual household herd populations over each month are presented in a box and 

whisker format to show the median value (as a horizontal line) nested within the 25th and 

75th percentile (box edges) which resides within the 5th and 95th percentile (whiskers). 

Outlier values are listed as dots above or below the whiskers. 

While there are still some outlier higher wealth households maintaining and even increasing 

their cattle holdings in Dirre, the majority of households have decreasing amounts of cattle 

ownership with a significant decrease in the last ten years of the simulation.  

 

Alternately, goat populations increase at an accelerating rate as grazing conditions decrease.  

This trend is similar to the trend reported in (Desta and Coppock, 2003, 2004, Degen 2011, 

Homann., 2008). Subsequently, the population seems to level out at year 25 with some slight 

decreases in higher herd households showing in the last ten years.  

 

Error! Reference source not found.Condition Index (CI) provides a more coupled indicator 

in its correlation with episodic droughts and corresponding grazing resource degradation. In 

Figure 5.12a (cattle) and 5.12b (goats) it shows the DECUMA household livestock condition 

index all 250 households simulated in the Dirre region that describes the average animal in 

relation to it minimum (CI=0) and maximum (CI=1) body weights. 
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Figure 5.12(a) DECUMA household cattle condition index 

 
Figure 12(b) DECUMA household goats condition index 

 
The Figure 5.11 also shows the differential reaction in condition of cattle versus goats.  In the 

first ten years of simulation, goats maintain higher condition for longer periods even as the 

landscape descends into drought.  Goat CI recovery in years 10 through 20 are much stronger 

and proves more resilient than cattle throughout the period up to the significant droughts of 

le CI fell in both cattle and goats during this drought period, both 
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livestock species had mixed results in subsequent years 25-36 (2006-2016) depending on 

rainfall and forage conditions.   In summary, both SAVANNA and DECUMA provide useful 

and somewhat accurate temporal patterns to show both the systematic rangeland shift from a 

grassland/cattle agroecological system into a more shrubland/browser system using coupled 

climate and ecosystem inputs.   

 

5.4.4 Grazing Management Scenario Comparison 

In this section SAVANNA/DECUMA results are compared to highlight differences and 

similarities among the two grazing management scenarios S1-open all year-round grazing 

and S2-planned seasonal grazing access.  SAVANNA-DECUMA temporal outputs are 

presented for palatable and unpalatable grass biomass, bush encroachment- increase of 

shrubs, household energy consumption, livestock populations and income from livestock 

sales and other household level attributes. In addition, the spatial distribution of green grass 

biomass, for the two scenarios in selected low rainfall versus a higher rainfall year.   

 

Simulated biomass for the grass, shrub and wood layers under two grazing scenarios  

 

For both S1-open grazing and S2-seasonal access scenarios, biomass (in g/m2) is presented in 

Figure 5.13 through to Figure 5.15 show the production by the different vegetation types and 

their palatability as follows: PGrass: Palatable grasses, PForbs Palatable forbs, UHerb: 

unpalatable herbaceous (grass and forbs), PDShrb: Palatable dwarf shrubs, UDShrb 

unpalatable dwarf shrubs, PShrub: palatable shrubs, UShrub: unpalatable shrubs, Wood: 

woody layer.  Figure 5.13 shows that for unpalatable grass levels, the rise of this species 

occurs regardless of scenario, which is a sign of increased degradation.  While there are 

slightly lower levels in the S1 scenario, the overall behaviour is quite similar regardless of the 

grazing access scenario. 
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Figure 5.13 Simulated average biomass yields (g/m2) of the unpalatable grass and forbs

Figure 5.14 does show difference between the two scenarios in that the degradation of 

palatable grass (PGRASS) occurs at a slower rate in S2 than in the S1 scenario.

Figure 5.14. Comparison of the simulated average biomass yields (g/m2) of the palatable 

grass and palatable forbs
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In the S2 scenario, higher biomass levels of palatable grasses are still accessible until the

early 2000 event as opposed to the much faster removal in S1.  Overall, the grazing 

scenarios only seem to preserve marginal levels of palatable grasses, but do not help protect 

against the increase of unpalatable species. In terms of woody vegetation, there were few 

differences in the scenario results. 

Figure 5.15 compares the four shrub species (palatable/unpalatable dwarf and full-sized) with 

some marginal differences in the biomass levels of more palatable species in the planned 

grazing scenario (S2) until about 2000 when the scenarios converged results.  

Figure 5.15 Simulated average shrub biomass yields (g/m2) of the palatable and unpalatable 

shrubs

This pattern continued with shrub populations as well where the seasonal grazing scenario 

tended to slow the degradation of palatable plants until about the year 2000 where the 

scenarios converged.  The tree (wood) species (not included in a figure) had no functional 

differences between scenarios but increased more than 300% over the simulation period 

given that the group is not heavily browsed.  Overall, the grazing scenarios had marginal 

effects on woody biomass or population for palatable species for about half the simulation 

time when after the early ght period, the results were effectively the same. Thus, 
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for the palatable woody species, planned grazing helps preserve some palatable species (in 

this case shrubs) over time, but it does not prevent unpalatable species from increasing. 
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Spatial comparisons, shown in Figure 5.16Error! Reference source not found. and Figure 

5.17 show that there are significant scenario differences with respect to grazing pressure and 

subsequent available grass biomass. In more dry years, the seasonal grazing still provides 

some higher returns but are less resilient and pervasive.  Both Figure 5.16 and Figure 5.17 

show that from earlier in the simulation period when differences among grazing scenarios are 

more pronounced. Within a higher rainfall year in Figure 5.16 moving the grazing pressure 

around the landscape allows good grazing to be maintained further into February as well as 

facilitating recovery in October.  In a lower rainfall year such as 1988-89 Figure 5.17, grazing 

management has less impact, as everything suffers under the dry conditions, although in 

October there is a marginal amount of growth starting to come up in the S2 scenario.  

 

 

Simulated household livestock populations and livelihoods under two grazing management 

scenarios  

The following section highlights these results using both SAVANNA and DECUMA outputs.  

In Figure 5.18 the livestock populations of the simulated households are presented and have 

strong difference in herd performance across all three household-simulated species (cattle, 

goats and sheep).   
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Figure 5.18 Comparison of the DECUMA-simulated livestock

Cattle herds diverge sharply as the open all year-round grazing scenario (S1) simulations 

systematically decrease across time while planned grazing scenario (S2) herds rise to 

approximately four times original levels showing capitalizing on the remaining palatable 

grasses and forbs available.  Household goat and sheep populations have even more divergent 

results across scenarios as goats browse heavily on widely available and increasing woody 

growth in palatable shrub biomass.  Sheep populations also increase in both scenarios but do 

not sustain higher populations as grazing conditions continue to degrade over time and 

drought periods reduce their populations to similar levels at the beginning of the 1980

A similar scenario comparison occurs when all household livestock are combined into 

Tropical Livestock Units (TLUs).  In Figure 5.19Error! Reference source not found. and

Figure 5.20 simulated household-level TLU ummarized in presented in a box and 

whisker format.

Figure 5.19 shows the DECUMA household tropical units for the open all year-round grazing 

and Figure 5.20 has some marginal increases in median livestock levels over time with some 

households in more favorable areas showing much higher gains. 
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Figure 5.19 DECUMA household Tropical Livestock Units for S1 
 

The planned grazing scenario in Figure 5.20 shows quite striking household livestock results 

with the seasonal grazing (S2) scenario.   

 

Figure 5.20 DECUMA household Tropical Livestock Units for S2 

 



108 
 

Household livestock gains are significant, systematic and sustained across most households 

with median and most percentiles increasing in livestock.  As seen in previous figures most of 

these gains are due to increased reliance on goats as a herd constituent, but gains are also 

realized in cattle and sheep.  One visible aspect to planned grazing scenario (S2) results are 

the increasingly wide whisker lengths showing that even though most households are 

experiencing higher numbers, there are minority groups that have few livestock consistently 

throughout the entire simulation period.  Thus, even in more favorable grazing scenarios such 

as S2, there is rising inequality in household livelihoods.  This point will be explored further 

in the sections below.   

The individual household TLU populations over each month are presented in a box and 

whisker format to show the median value (as a horizontal line) nested within the 25th and 

75th percentile (box edges) which resides within the 5th and 95th percentile (whiskers). 

Outlier values are listed as dots above or below the whiskers. 

 

Household finance results that show highly diverse incomes are presented in Figures 5.21 and 

5.22.  The individual household incomes over each month are presented in a box and whisker 

format. 

 

 

Figure 5.21 DECUMA household Net Income (Birr) for all 250 households for S1 
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The net income for the households in open all year-round scenario (S1) is highly variable 

throughout the entire simulation period. In looking at median values across all 250 

households, most have low net income, with a few outliers with income in the ranges of 

20000 to 40000 Birr.  In addition, there are periods where negative net income shows losses 

due to droughts and animal mortality.   

 

 

Figure 5.22 DECUMA household Net Income (Birr) for all 250 households for S2 

 

Within the seasonal grazing scenario (S2) Figure 5.21, the net income across households 

shows steady median and upper percentile progress until the early  drought period 

where significant contractions are realized.  After this drought period, gains are still realized 

but at a steadier level.  This shift is most likely due to increased ecosystem degradation that 

previous results have highlighted in the post year 2000 simulation period.     

 

Additional household results are presented in Table 5.4 DECUMA-simulated, annual average 

metrics for the 250 households. show a closer agreement among grazing management 

scenarios 
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Meat and milk energy consumption within the open all year-round scenario (S1) remained 

lower than that of the seasonal grazing scenario (S2), but in the last 10 years the difference 

was becoming smaller than in the first 10 years. For meat energy the differences between the 

two scenarios were not as wide, although the consumption was somewhat higher in S2.  Milk 

energy consumption is fairly high in both scenarios but declines slightly in the next years 

although the drop is higher in S1 than in S2. Meat energy consumption increases gradually in 

both scenarios with S2 rising to a high of 35000kCal while that of S1 is slightly above 

30000kCal.   

Table 5.4 DECUMA-simulated, annual average metrics for the 250 households. also 

highlights significant differences in some livelihood in terms of meat and milk energy sales.  

Milk energy sold started off at around 100000kcal in 1981 for both scenarios. Within the 

open all year-round grazing scenario (S1), milk energy sales dropped to below this this in the 

subsequent decades in response to significant drops in livestock condition.  On the contrary, 

for the planned grazing scenario (S2), milk energy sales increase steadily and peaked at 

around 800000kcal by year 20.  By year 30, it dropped to just above 500000kcal and the 

decline continues to the end of the simulation.  Meat energy sales followed a different 

trajectory. There are more sales in the open all year-round grazing scenario (S1) than in the 

planned grazing scenario (S2). In the planned grazing scenario (S2), the sales drop from 

around 6000kcal and remain below 4000kcal in the last 18 years of the simulation.  This may 

be due to some internal decision functions within DECUMA and can be explored further with 

respect to meat sales and herd levels.   

In terms of cash spent for buying food and animals, Table 5.4 shows that in S1, the cash to 

buy animals slowly diminishes from 1000Birr at the beginning of the simulation to 500Birr 

and below in the three consecutive decades. On the other hand, in S2, this metric continues to 

increase gradually from year 1 to year 10. It peaks at year 20 and remains at over 2500Birr in 

the next three decades. Within planned grazing scenario (S2), a larger amount of money is 

used to buy food than in the open all year scenario (S1).   

Table 5.4 also shows some of the greatest differences in scenario results. Within S1, the 

running income per adult equivalent (AE) remaining significantly below 2000 Birr 

throughout the entire simulation. In the planned grazing scenario (S2), running income 

increased to a peak of 10000 Birr by year 20 before dropping to around 6000Birr in the next 

years due to drought and range degradation. These results show that household-level metrics 
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are systematically higher in the planned grazing scenario while the open all year-round 

scenario S1 shows a stagnation or decrease in most metrics. 

 

5.5 Discussion  

 

Using a coupled human natural system modelling approach, two grazing management 

scenarios were implemented within the landscape. The chapter pursued questions about what 

the likely socio-ecological conditions under would be open all year round versus seasonal 

grazing management in the context of land rights formalization. One of the advantages of the 

SAVANNA/DECUMA coupled modelling approach is the ability to compare both landscape-

scale ecological features (grass/woody biomass and populations) with household-scale 

livelihood outputs (herd populations, finances and food production). As the communal 

livestock pressure (communal cattle and shoats) was input through a time series file, the most 

notable results occur when analyzing the collective household responses to the grazing 

management scenarios.  

 

 

Ecological dynamics under the two grazing management scenarios 

The simulated vegetation patterns for the different scenarios show that different layers 

respond differently to the grazing management scenarios. From the herbaceous layer, the 

unpalatable grass level, rises regardless of grazing management, which is potentially a sign of 

increased degradation.  However, the rise is much higher when grazing is open, all year 

round, than when there is a functional seasonal grazing management.  Yet, for both scenarios 

this increase is quite visible which suggest that degradation is looming beyond grazing 

management.  Palatable shrubs are becoming fewer, while the unpalatable ones are increasing 

in both grazing scenarios.  The time series of the palatable and unpalatable grasses and shrubs 

shows a high rise of unpalatable grasses which could imply pervasive ecosystem shifts. In 

pastoralist communities where mobility takes place on a broad scale and many different 

camps are used, grazing intensity is usually low (Liao & Clark, 2018a). Such grazing 

management systems often give rise to multiple vegetation states. This has in some areas 

contributed to the rangelands being slowly converted into dense thickets, unlike in areas 

where grazing pressure is high, the rangelands are dominated by sparse shrubs with little 
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herbaceous cover (Liao et al., 2018). However, when the grazing pressure is moderate, open 

canopy woodlands can be maintained with lots of grasses and minimal woody cover (Liao & 

Clark, 2018a). Signs of this same pattern, with low levels of grazing intensity and high levels 

of grazing intensity each contributing degradation, with the best outcomes resulting from 

moderate grazing intensity, could be seen in the simulations in this study.   

Bush encroachment is one of the major causes for concern for rangeland managers and land 

users (Liao, 2020).  In East Africa common shrubs species are growing at the expense of 

grasses. In 1975/1976, in southern Ethiopia, there was a nationwide ban on controlled fire. 

Fires had been traditionally practiced by pastoralists to control undesirable woody plants, 

promote herbaceous forage production, and reduce the tick load (Desta & Coppock, 2004; 

Homann et al., 2008). Woody species cover surpassed 50% of the Borana rangelands by the 

early 2000s whereas it was less than 40% in the 1980s (Homann et al., 2008). The analysis of 

rangeland vegetation characteristics and grazing patterns in southern Ethiopia by (Liao & 

Clark, 2018a) suggests that rangeland vegetation follows divergent transition pathways.   

 

It was also found by Liao and Clark (2018a) that both light and heavy grazing pressure in 

pastoral systems increase bush proliferation. Their findings suggest that the herbaceous cover 

decreased with increasing grazing intensity.  Planned grazing management in pastoral 

rangelands was found in a study by (Odadi et al., 2017, 2018) to enhance vegetation, and 

herbivore conditions.  This was found after a study conducted five years post implementation 

of planned grazing. This was said to suggest that these rangelands were actually fairly 

resilient and responded well to grazing management.  Most of the changes in the herbaceous 

layer were attributed to the changes in the grasses as there wa in the forb 

attributes. The non-responsiveness of forbs to planned grazing was attributed to the higher 

populations of shoats when grazing was planned (Odadi et al., 2018). From this study 

simulations the spatial comparisons in Figure 5.16 and Figure 5.17 show that shifting grazing 

pressure allows some areas to recover from the high stocking rates with the planned grazing 

scenario having systematically higher grass availability is better than the open grazing 

scenario in higher rainfall years. The planned grazing scenario does provide more consistent 

biomass than open all year round but frequent droughts along with the consistently high 

grazing pressure serves to wear down the grazing system over the longer term. By moving the 

grazing pressure around good grazing is maintained further into February and also it starts to 

recover more in October. When ainfall year, e.g., the rainfall of 1988-89, the 
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grazing management does not have as much benefit, as everything becomes dry and stressed, 

although in October there are some marginal benefits.  

 

Within the coupled simulations of this study, planned grazing preserved the palatable grass 

but in the longer run the constant degradation overshadows the benefits of planned grazing.  

Both grazing scenarios had marginal effects on woody biomass or population for palatable 

species for about half the simulation time when after the early 2000  drought period, the 

results were effectively the same. Thus, for the palatable woody species, planned grazing 

helps preserve some palatable species (in this case shrubs) over time, but it does not prevent 

unpalatable species from increasing. When grazing pressure is high, perennial plants may fail 

to recover in the consecutive season, and if they may diminish with time, and the area may 

become degraded and invasive species may take over (Liao & Clark 2018, Odadi et al., 

2017). But the question, is whether the is sufficient resting for the vegetation to recover. That 

could explain the small differences between the two scenarios considering that there are two 

rainy seasons, a long one and a short one. 

 

Livestock dynamics of grazing management scenarios 

Overall vegetation attributes showed some improvements when grazing management was 

planned, translating to significantly better herbivore populations and condition index, 

especially at the household herd scale. Within the coupled SAVANNA/DECUMA 

simulations, all livestock types benefited from the planned seasonal grazing. In the long-term 

th  and bu n for all grazing scenarios showing there are limits 

even to what better grazing management can provide. Planned management hedges livestock 

against drought starvation and mortality. Shoats have higher preference to forbs than larger 

stock (Odadi et al., 2017).  Increased stocking rates even with planned grazing may suppress 

the growth of forbs. Species like goats that are better at utilising bushes are likely to increase 

while the grazers decline (Senda 2020b). Changes in the vegetation structure to favour shrubs 

maybe the cause of the decline of sheep and cattle in favour of goats. Even though shoats are 

becoming common in pastoral areas, households in the Borana Zone still maintain their cattle 

herds, as cattle are the main source of wealth and prestige.   

In terms of household livestock performance, the seasonal grazing scenario (S2) allows for 

higher sustained growth and higher levels for all species compared to open access scenario.  
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It is worth noting that the marginal levels of palatable biomass along with the DECUMA-

simulated, herd movements allow households to capitalize on local areas of favorable 

biomass to sustain increased herds even while overall ecosystem function is steadily 

degrading. 

The condition index (CI) in the coupled model is calculated by dividing the actual weight by 

the expected weight and is a unitless measure of the state of the overall body condition of the 

animal. For Borana cattle in semi-arid areas/ pastoral areas, a CI of 0.5 to 0.75 is expected to 

be the highest possible considering the feed availability and management (Desta and 

Coppock, 2002, Degen, 2011).  As the livestock population increase the biomass drops and in 

turn the livestock numbers go down. This suggests that when mobility is free all year round, 

the rangeland becomes degraded faster, fail to regenerate and livestock populations in turn 

collapse.  

 

Household/pastoralists dynamics under the two grazing management scenarios 

The coupled SAVANNA/DECUMA results show some of the largest grazing scenario 

differences when comparing household level metrics such as household energy consumption, 

income and expenditure. The simulation shows that while planned grazing management 

provides significant positive benefits to households, in the long-term both grazing systems 

may not be the sustainable.  For households under the planned grazing scenario, they overall 

do much better in many attributes than when under the all-year-round grazing scenario.  

Generally, while some households benefit more from planned grazing, a large majority are 

not necessarily lifted out of poverty. The simulations show that through planned grazing, 

households can manage to preserve their herds and even acquire some additional animals, 

these results are not to be implemented in policy without further scrutiny.   

 

Rules about pastora dynamics have been 

represented according to the patterns observed in the system (USAID, 2017, Degen, 2011 

Homann, 2004).   Simulated metrics such as net income are within observed household levels 

for both scenarios but show that with planned grazing- households are doing systematically 

better (Homann, 2004, Desta and Coppock, 2004). For those households that have high 

numbers of animals and can move around, the results show that dheeda level certification 

may be beneficial as it allows the revival of seasonal grazing (Senda, 2020a). In terms of cash 
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spent for buying food and animals, the increase may be due to higher expenditures rising with 

higher total wealth but may also be a function of decreasing yields from household plots of 

teff and beans (USAID, 2017).  This dynamic in the planned grazing scenario needs further 

scrutiny in subsequent analysis to determine whether higher food purchases are a sign or 

increased wealth or of decreasing marginal household food production or both.   

 

This study explicitly posed the question of how grazing management affects both the 

ecology, and livelihoods by capturing long-term ecosystem and household dynamics. 

Pastoralists are increasingly becoming under pressure as seen by the amount of money spent 

on food (USAID, 2017, Desta and Coppock, 2004). By evaluating average herd sizes, it was 

possible to identify which grazing management option would be more beneficial in this 

particular study site.  These insights are important for informing the development of a 

pastoral oriented communal land formalisation policy. Seasonal grazing may actually be the 

best way to manage grazing as past researchers (Dressler et al., 2019; Dressler & Mueller, 

2012) have shown that both too high and too low mobility are not favourable for the 

rangeland condition and livestock numbers.  

 

Limitations of the modeling approach and recommendations  

The purpose of the simulation was to give the direction and magnitude of potential change to 

guide policymakers, development practitioners, and the land-livestock based livelihoods- 

hence the scenario approach. Given the high number of interacting processes and diverse 

drivers, some human and ecosystem attributes are held constant to create a tractable and 

stable CHANS modeling environment.  The study acknowledges that in the Borana, and other 

pastoral systems when livestock moves to a different grazing site, there is a proportion that 

remains behind, mostly the lactating and the weak. For computational efficiency in this study 

an entirely all-in versus all-out system was assumed when moving livestock around the 

environment. This assumption could be explored further in future refined simulations to 

ascertain whether some remaining livestock are kept hedging against movement risks.    

 

Other model assumptions included household size being held constant throughout the entire 

simulation. Additionally, some parameters such as prices of livestock and other goods 

(buying and selling) were kept constant throughout the simulation, so as to reduce the amount 

of variation and be able to track changes that stem from changes in the rangeland condition. 
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Varying the prices and probably factoring in changes in household sizes could perhaps have 

shown a different trend and responses to exogenous variables.  This is recommended for 

further simulations to explore how sensitive landscape and household factors are to various 

exogenous shocks. Given the high variation shown in the box and whisker figures for the 

TLUs, these results may vary at specific locations within the Dirre region and could be 

explored further in subsequent analysis of specific reera locations. One of the main 

advantages of the CHANS modelling approach, especially in this case, was that it was 

possible to address and track individual households throughout the simulation as well as to 

evaluate the system from a landscape scale, via ecological feedbacks. The analyses revealed 

how open all year-round grazing may harm the rangelands and livelihoods in the long run.  

There is a need to understand how higher- or lower- resource households respond or even 

increase their resilience under different ecosystem shocks within a heterogeneous landscape. 

It may also be useful to assess how complete individualization or small-scale certification and 

restricted mobility may impact rangeland sustainability and human livelihoods. 

 

5.6 Conclusion  

Simulation modelling was very useful for exploring implications of grazing management in a 

pastoral agroecosystem.  Planned grazing prolongs the availability of pasture, but the 

ecosystem continues to be degraded (through increases in bush encroachment), to a point that 

ultimately nullifies the benefits of planned grazing. Overall, the grazing scenarios only seem 

to preserve marginal levels of palatable grasses, but do not help protect against the increase of 

unpalatable species. In a lower rainfall year grazing management has less impact, as 

everything suffers under the dry conditions. Grazing is key in shaping vegetation dynamics in 

rangelands hence the need to study the outcomes of the access alterations that come with land 

certification. Although camels were not simulated, they are known to be browse and would 

benefit from shrub proliferation. 

 

As the land certification program in pastoral areas move forward, it should aim at enhancing 

pastoralist livelihoods and their capacity to manage rangeland, halt degradation and allow the 

rangelands to recover to be able to sustain livestock production for longer. Up to a certain 

degree, planned grazing allowed the maintenance of pastoral livelihoods. All year-round 

grazing, however, makes it harder for pastoralists to continue making a living from the 

animals, and secure their livelihoods.  This phenomenon is currently showing within the 
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medians and averages for the simulated households, but there is a need to disentangle this by 

looking at implications for different wealth types.  

 

In conclusion, planned/seasonal grazing alone will not be the answer to all problems that 

pastoralism faces. It is thus recommended from this chapter that this be recommended 

coupled with intensive rangeland reclamation, and management efforts, and even intensify 

livestock production through, cattle fattening, and diversification into other livelihood 

activities. Consequently, to ensure ecologically and economically sustainable resource use in 

pastoral areas, there is need to also invest in land saving livelihood activities that do not 

require intensive land use.   
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CHAPTER 6  GENERAL DISCUSSION, CONCLUSION AND 

RECOMMENDATIONS  

 

6.1 General discussion and conclusions 

Land is undeniably at the center of economic and social development. In pastoral systems 

land access and availability remains critical for many reasons as it is the main stage for 

livelihood sourcing. Clearly there has been some issues that threaten the security of tenure in 

these areas, from both endogenous and exogenous sources. Policies are often made to benefit 

both the nomies and its dwellers, but there is need to carry out assessments as 

success of policies is dependent on many factors that include geographical location and social 

norms of an area. There is therefore a need to not assume a one size fits all when it comes to 

policy implementation. The land registration and certification policy are one such policy that 

needs to be tailored accordingly, especially for pastoral systems.   

How to understand property systems in pastoral areas is long running debate. In an era where 

land rights have climbed high on the world development agenda, the study sought to 

understand how this can be implemented in communal pastoral settings. Pastoral 

communities are faced with many challenges that are compromising their livelihoods. The 

Ethiopian government has made some strides in securing land rights for its citizens but the 

question of what scale to consider when strengthening land rights for pastoral communities 

has been the biggest hurdle.  This is further complicated by the unique characteristics of these 

systems that include legal pluralism, overlapping claims over use of resources, and open but 

monitored access to resources. These characteristics mean that pastoral systems do not 

conform to the conventional assumptions about commons and treating them as such when 

implementing a communal and rights formalization program would produce some complex, 

unexpected and undesirable outcomes.  

This thesis addresses important questions for land governance in pastoral systems: how to 

recognize nd in pastoral systems, how this interacts with socio-economic 

drivers that shape land use, and what the implications for rangeland ecology and livelihoods 

are. It is built on the understanding of the complexities that characterize governance of 

common pool resources. It sought to find out what the policy makers need to look out for and 

to consider for successful policy implementation. The study generated empirical data by 



120 
 

applying a mixed methods approach that included participatory scenario development, key 

informant interviews, focus group discussions, workshops and household surveys. It rounded 

off by applying a coupled human and natural systems modelling approach to answer 

questions on what changes to expect in rangeland production, and how pastoralists

livelihoods will be affected.  

The findings of this study offer a route into the future of land rights formalization as seen 

through the wn understanding.  It captured the 

on the biophysical and livelihoods aspects of pastoralism. Pastoralists have shared 

perceptions about land certification, and they perceive it as an incentive to invest in improved 

rangeland management and build their herds, and more interestingly to transition into 

agropastoralism as they become more land secure.  From the simulation modelling the 

findings showed that from the herbaceous layer, the unpalatable grass level rises regardless of 

grazing management, which is potentially a sign of increased degradation.  The time series of 

the palatable and unpalatable grasses and shrubs shows a high rise of unpalatable grasses 

which could imply pervasive ecosystem shifts. Planned grazing helps but the constant grazing 

pressure, along with frequent droughts tend to wear down the system. In very low rainfall 

years grazing management does not have as much benefit, as everything becomes dry and 

stressed.  Both grazing scenarios had marginal effects on woody biomass or population for 

palatable species for about half the simulation time for palatable woody species, planned 

grazing helps preserve some palatable species over time, but it does not prevent unpalatable 

species from increasing. In terms of household livestock performance, the seasonal grazing 

scenario allows for higher sustained growth and higher levels for all species compared to 

open access scenario.  

The research concluded that the scale at which certification takes places matters: a small scale 

has many advantages particularly stronger tenure security. However, pastoralists prefer a 

larger scale that allows for free and flexible mobility. While strengthening communal tenure 

for pastoralists is sorely needed, the drivers toward individualization and adoption of crop 

agriculture are such that implementing a communal tenure framework will not always in 

itself be sufficient to stem individualization. Land certification alone will not stop 

fragmentation of rangelands, individualization, and a shift to agropastoralism, but could well 

facilitate this transition if implemented poorly. Land certification alone is not a solution to the 

problems that pastoralists face but can be used as an opportunity for strengthening and 

incentivizing participation in other rangeland, livestock, and livelihood support programs. In 
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terms of grazing management, overall, planned grazing scenarios only seem to preserve 

marginal levels of palatable grasses, but do not help protect against the increase of 

unpalatable species. In a lower rainfall year grazing management has less impact, as 

everything suffers under the dry conditions.  

 

6.2 Recommendations 

 

The study used a combination of mixed methods approach building, household survey, 

CHANS modelling to respond to a very pertinent question about the implications of grazing 

access alterations in the face of communal land rights formalization. This research echoes 

findings suggesting that indeed pastoral systems are not regular common as seen by the 

multiple factors that are considered when making a decision about the scale of certification 

(Robinson, 2019; Behnke, 2018; Moritz, 2016). The tradeoffs clearly show that land rights 

formalization need to be tailored in a way that is cognizant of this. This work contributes to 

and is located in a wider and more up-to-date field of debate about pastoral land tenure. This 

work presents an opportunity for policy makers, researchers and development practitioners to 

probe further as they work towards developing policies for securing tenure in pastoral 

systems. This research shows another way that the paradox of pastoral tenure (Fernandez-

Gimmenez, 2002) where free and flexible mobility is the key driver of decisions in pastoral 

areas. It also shows some assumptions that may be made by the policy formulation miss the 

perceptions of pastoralists about tenure and their livelihoods. For Instance, there is a 

motivation to strengthen cropping and diversify livelihoods with secure tenure.  

It is also an opportunity to understand the uniqueness of these systems, the multiple 

uncertainties and complexities involved, which suggest need for multi-pronged approaches 

and support mechanisms built on local realities. This will be important for the sustainability 

of the policy and for minimizing the unforeseen negative effects of land rights formalization 

such as fragmentation, as seen in some regions. Findings on the how socio-economic drivers 

interact with land rights formalisation further contributes to constructively advancing the 

scholarly debate on tenure reforms in pastoral areas. This is because it provides some of the 

answers about the future livelihoods of pastoralists with respect to land tenure.  
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Policymakers seeking to design land governance systems will: seldom be able to choose an 

option which optimizes all criteria but must craft arrangements that provide the most suitable 

tradeoffs among different objectives. Understanding that effective tenure implementation is 

these areas is not just about getting the scale right. The array of objectives for a formal land 

tenure system in pastoral areas will not be achieved solely by allocating clearly defined 

property rights over clearly defined territories to clearly defined social groups, as might be 

inferred from a simplistic reading of commons scholarship. The multiple uncertainties and 

complexities, suggest that a multi-pronged approach and various support mechanisms will be 

needed. 

An understanding of the dynamics around the perceived causal effects of certification is 

important for guiding the process, ensuring a smooth implementation, and more so serving as 

basis for monitoring and evaluation. Such considerations will help ensure that communal land 

certification in pastoral areas does not turn out to be just another policy that will have 

undesirable consequences on livelihoods, and the environment, causing pastoralists to fall 

deeper into poverty. The study suggests that land rights formalization may actually 

incentivize livelihood diversification and a continuation of the trend toward agropastoral 

livelihoods. This means there is a need to adjust the narrative around land certification 

objectives to ensure that it captures local realities and expectations.  The focus should be how 

securing land rights would enhance the pastoralists' capacity to thrive and make livelihood 

decisions in the face of global and environmental changes. Land certification should thus be 

crafted in a way that supports pastoralism while enabling other developments and livelihood 

diversification to take place.  The similarities in opinion across different wealth groups 

should be seen as an opportunity to be taken advantage of for policy implementation as it 

may make it easier to address the complex challenges with less conflict than might normally 

be expected when transforming land tenure. A planned approach that allows for some 

expansion of farming while still protecting key grazing resources and livestock mobility, 

could be accompanied by agricultural extension and market access support.   

As the land certification program in pastoral areas moves forward, it should aim at enhancing 

pastoralist livelihoods and their capacity to manage rangeland, halt degradation and allow the 

rangelands to recover to be able to sustain livestock production for longer. Clearly, planned 

grazing will need to be coupled with intensive rangeland reclamation, and management 

efforts, and diversification into other livelihood activities.  
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There is spatial variation in rainfall within the Dirre landscape, but in this study rainfall for 

the whole of Dirre was simulated with the average rainfall based on the CHIRPS rainfall 

database. This assumption was used because the research question is more focused on the 

coarser scale, onto which rangeland processes are being considered. There may however be a 

need for more refined, localized assessments of rangeland productivity and livestock 

responses. This heterogeneity would be considered in further research on local rangeland and 

household effects, especially the need to assess the impacts of further land fragmentation. 

Also, recommended for further study is a scenario in which there are livestock mobility 

restrictions to much smaller territories than the dheeda. When mobility is high, there are 

usually advantages of better herd sizes, but with rangelands becoming scarce the options for 

mobility are becoming limited, and demarcating rangelands for seasonal grazing/ rotational 

grazing becomes impossible. This may either be facilitated or hindered by land tenure 

reforms. 
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APPENDICES 

Appendix 1 Checklist for the KII FGDs 
 

Guide for the focus group discussions and key informant interviews in Ethiopia 

This discussion is to discuss about land certification in Dirre grazing unit. This has been 

proposed and is being implemented by the government of Ethiopia. We want to discuss what 

this means for the future of pastoralism vis a vis the UNIT of Certification- i.e. dheeda vs 

Kebele vs Reera.  In this meeting we want to develop the alternative future scenarios under 

each certification type. 

Why do we need scenarios? This is because Pastoral systems are complex and adaptive. 

This means that change is them is nonlinear, they can self-

determine what a policy change means for the future, All the same, for good decision making 

we need to try and envisage the plausible futures by applying a scenarios approach. This 

helps all stakeholders to be same, better prepared for the future and we will see things which 

we otherwise had not thought of. 

The scenarios will help stakeholders to visualize the future of pastoralism on the context of 

changing land use and tenure. 

 They also make them think in the longer term as they encompass the practical 

rationality and hence usable by decision makers. 

The process will involve 

1. Process of inquiry (to define the questions the scenarios seek to address), thereby 

guiding the research of complex/dynamic processes, stimulate creative thinking, about 

the future by all stakeholders 

2. Identify uncertainties 

3. Accommodate different perspectives 

4. An iteration (revisiting and revising the scenarios 
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Key Guiding question: 

1. What is the future of pastoralism in the context of changing land rights? 

Background information: 

1. How did we get here? Why certification now? 

2. For who? Whose idea is it? 

3. For how long have is been talked about? 

discuss the proposed certification, 

1. get more information on the plans for implementation, 

2. what scenarios are likely to arise? 

3. what are the issues in each scenario? 

What do land/land rights/ tenure security affect? What is it linked with? What services are 

affected? 

 

Pertinent issues, driving forces and critical uncertainties will be identified. The different 

variables will be clustered under four broad themes: biophysical, technological, and 

socio-economic and institutional as shown in Table 1 below 

List and evaluate the ecosystem services derived from the rangelands. For each good we 

put a plus, and for each bad we put a minus. this will be critical for evaluative the trade 

offs 

 

Further discussion points for the different scenarios: 

1. What ecosystem services are there from the rangelands? 

2. Discuss the tradeoff that m beyond the rangeland, e.g. other aspects 

like livelihoods, social relations etc. 

3. What are the foreseeable challenges, fears, positives, negatives? 

4. What are the likely scenarios (for pastoralism?)? In the future? E.g. by 2030? 
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5. Map the possible pathways to each scenario, what can help to get there>what can 

hinder? 

6. what are the narratives for each scenario? 

 

Participatory stakeholder workshops will be conducted: 

1. to present, discuss and validate the scenarios, the thresholds, the feedbacks 

involved and key uncertainties, reflect on findings and the process 

2. Such activities as visioning will be done to help visualize the impacts of activities 

in the future. 

3. Scenario building will be useful for creating an understanding of complex systems 

and handling cross scale interactions. What are the ecosystem services from the 

rangeland? What do we get? What is the value? And how is the values and amount 

going to be affected by each certification type? What are the tradeoffs involved? 

Hence the need to do the simulation modelling to quantify how the three key 

services (range as a feed source, livestock and livelihoods) are going to be 

affected in the future. Understanding the tradeoffs are critical for 

achieving/working towards achieving the sustainable development goals. 

The magnitude and direction of change will be estimated/quantified and verified/justified 

through literature and expert knowledge. 

1. List the variables (see the ones on questionnaire) 

2. Biophysical e.g. herd sizes, area under crop, rangeland health, soil water 

3. Institutional 

4. Socio economic 

5. Technological 

 

For each variable add two other columns to show the magnitude of change and the 

rationale for that magnitude 
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(+++ big increase, ++ medium increase, + small increase, 0 no change, --- big decrease, -- 

medium decrease, - small decrease) 

W
ha

t i
s 

th
e 

fu
tu

re
 o

f p
as

to
ra

li
sm

 in
 th

e 
fa

ce
 o

f c
ha

ng
in

g 
la

nd
 p

ol
ic

y Scenarios Rangeland 
related 
issues 

Institutions 
and 
Livelihoods 

Livestock 
related 
issues 

Other (e.g. food 
security/gender) 

Status quo condition 
species 
diversity, 
degradation, 
what does it 
mean for 
community-
based 
rangeland 
management 

 

Rules-
enforcement 

Who makes 
them, 
investment 
needed 

Herd sizes, 
species 
diversity, 
sales/offtake, 
mobility 

Food security 

Gender relations 

Cropping 

Off farm 
employment 

Staying or 
dropping out pf 
pastoralism 

Dheeda 
level 
certification 

    

Reera level 
certification 

    

Kebele level 
certification 

    

Woreda 
level 
certification 

    

 



14
7 

 A
p

p
en

d
ix

 2
 O

D
K

 f
or

m
at

 Q
ue

st
io

n
n

ai
re

- 
 la
be

l:
 E

ng
li

sh
 

la
be

l:
A

fa
an

 O
ro

m
o 

  
  

  
  

  
  

  
  

H
ou

se
ho

ld
 I

D
 

la
ko

ob
sa

 a
ba

w
or

ra
 k

an
 a

dd
at

i b
as

su
 

E
nu

m
er

at
or

 n
am

e:
 

m
aq

aa
 q

or
an

na
a 

ga
af

at
a 

D
at

e 
of

 in
te

rv
ie

w
: 

gu
yy

a 
qo

ra
nn

aa
 

R
ee

ra
 N

am
e 

m
aq

qa
a 

re
er

a 

M
ai

n 
S

ur
ve

y 
qo

ra
nn

aa
 

1 
R

es
po

nd
en

ts
 n

am
e:

 
1.

 m
aq

aa
 d

ee
bi

 k
en

na
ta

 
2 

D
oe

s 
th

is
 h

ou
se

ho
ld

 h
av

e 
li

ve
st

oc
k?

 
2.

 w
or

ra
 k

ee
sa

n 
ho

or
i h

or
m

at
a 

qa
bu

u?
 

3 
P

le
as

e 
se

le
ct

 th
e 

 g
en

de
r:

 
 3

. s
aa

la
 d

ee
bi

 k
en

na
ta

 f
il

ad
hu

u 
4 

W
ha

t i
s 

yo
ur

 r
el

at
io

ns
hi

p 
to

 th
e 

ho
us

eh
ol

d 
he

ad
 

4.
 f

ir
oo

m
a 

m
aa

li
 q

ab
da

 a
bb

a 
w

or
ra

 w
oo

lii
n?

   
 

5 
P

le
as

e 
te

ll
 m

e 
ot

he
r 

po
si

ti
on

 
5 

ga
he

e 
ka

n 
bi

ra
a 

yo
 q

ab
aa

te
 n

aa
 h

im
ii

 
6.

 N
am

e 
of

 th
e 

he
ad

 o
f 

th
e 

H
ou

se
ho

ld
 

6 
m

aq
aa

n 
ab

aa
 w

or
ra

a 
en

yu
u 

7.
 Y

ea
r 

of
 b

ir
th

 o
f 

re
sp

on
de

nt
: 

7 
ga

na
a 

dh
al

oo
ta

a 
ke

e 
8.

 H
ow

 m
an

y 
ho

us
eh

ol
d 

m
em

be
rs

, i
nc

lu
di

ng
 h

ou
se

ho
ld

 h
ea

d 
an

d 
re

sp
on

de
nt

, l
iv

e 
pe

rm
an

en
tl

y 
on

 th
e 

co
m

po
un

d?
 

8 
si

if
i a

ba
 m

an
aa

 w
oj

ii
n 

m
aa

ti
in

 k
ee

sa
n 

m
ee

eq
a?

 

9 
H

ow
 m

an
y 

ho
us

eh
ol

d 
m

em
be

rs
 a

re
 y

ou
ng

er
 th

an
 1

6 
ye

ar
s?

 
9 

m
is

ee
ns

oo
ta

 w
oj

ji
in

 ji
ra

at
an

 k
an

 g
an

aa
 1

6 
ga

di
 ta

an
i h

ag
am

ii
? 

10
.H

ow
 m

an
y 

ho
us

eh
ol

d 
m

em
be

rs
 a

re
 6

5 
ye

ar
s 

or
 o

ld
er

? 
10

 m
is

ee
ns

oo
ta

 w
oj

ji
in

 ji
ra

at
an

 k
an

 g
an

aa
 6

5 
ol

 ta
an

i h
ag

am
ii

? 
  

  
12

P
le

as
e 

co
nf

ir
m

 th
at

 y
ou

r 
ho

us
eh

ol
d 

ha
s 

a 
to

ta
l o

f 
 "

 
${

hh
_m

em
be

rs
} 

" 
m

em
be

rs
, o

f 
w

hi
ch

 "
 $

{h
h_

m
em

be
rs

_1
6}

 "
 a

re
 

un
de

r 
th

e 
ag

e 
of

 1
6,

 "
 $

{h
h_

m
em

be
rs

_6
5}

 "
 a

re
 o

ve
r 

65
 y

ea
rs

 a
nd

 "
 

12
. m

ee
 d

hu
go

om
si

 m
aa

ti
in

 k
ee

 h
un

du
m

ni
  "

 $
{h

h_
m

em
be

rs
} 

 
is

aa
n 

ke
es

sa
a 

im
m

oo
  "

 $
{h

h_
m

em
be

rs
_1

6}
 "

 g
an

na
a 

16
 g

ad
i a

kk
a 

ta
'a

n 
" 

${
hh

_m
em

be
rs

_6
5}

 "
im

m
oo

 a
kk

a 
ga

nn
a 

65
 o

l t
a'

an
iif

 "
 



14
8 

 ${
ot

he
r_

hh
_m

em
be

rs
} 

" 
ar

e 
be

tw
ee

n 
16

 y
ea

rs
 a

nd
 6

5 
ye

ar
s 

${
ot

he
r_

hh
_m

em
be

rs
} 

"i
ll

ee
n 

ga
nn

aa
 1

6 
fi

 6
5 

gi
dd

uu
 a

kk
a 

ta
'a

n.
 

13
 G

en
de

r 
of

 th
e 

H
ou

se
ho

ld
 H

ea
d 

13
 s

aa
la

 a
bb

a 
w

or
ra

? 
14

 M
ar

it
al

 s
ta

tu
s 

of
 th

e 
H

ou
se

ho
ld

 h
ea

d 
14

. A
bb

a/
ha

ad
ha

 w
or

ra
 f

uu
dh

e/
fu

ut
e 

ji
ra

a?
 

15
Y

ea
r 

of
 b

ir
th

 o
f 

H
ou

se
ho

ld
 h

ea
d 

15
. G

an
na

 d
ha

lo
ot

a 
ka

n 
ab

ba
/h

aa
dh

a 
w

or
aa

 y
oo

m
ii

? 
  

  
16

 H
ig

he
st

 c
om

pl
et

ed
 e

du
ca

ti
on

 o
f 

th
e 

H
ou

se
ho

ld
 h

ea
d:

 
16

. b
ar

no
ot

a 
ol

 a
an

si
se

e 
ka

n 
ab

ba
a/

ha
ad

ha
 w

or
aa

 x
um

ur
e 

ha
ga

m
ii

 
17

 W
ha

t i
s 

th
e 

hi
gh

es
t e

du
ca

ti
on

 le
ve

l o
f 

th
e 

m
os

t e
du

ca
te

d 
ho

us
eh

ol
d 

m
em

be
r 

cu
rr

en
tl

y 
liv

in
g 

in
 th

e 
ho

us
eh

ol
d.

 
 1

7.
 m

is
ee

ns
a 

w
ol

ii
n 

ji
ra

at
an

 k
ee

sa
 k

an
 b

ar
no

ot
a 

ol
 a

an
si

se
 x

um
ur

ee
 

sa
da

rk
aa

 h
ag

am
ii

? 
18

 H
ow

 m
an

y 
ho

us
in

g 
un

it
s 

do
es

 h
ou

se
ho

ld
 h

av
e?

 
18

. m
an

a 
ha

ga
am

 q
ab

da
ni

? 

19
 M

os
tl

y 
us

ed
 r

oo
fi

ng
 m

at
er

ia
l 

19
. i

rr
aa

 c
aa

la
a 

ka
ba

an
 m

an
a 

iti
in

 ij
aa

ra
m

e 
m

aa
li

 

20
 P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
20

. k
an

 b
ir

aa
 k

ab
aa

 it
in

 ij
ar

am
ee

 y
o 

ji
ra

at
e 

if
te

es
si

 

21
 m

os
tl

y 
us

ed
 w

al
l m

at
er

ia
l 

21
. i

rr
aa

 c
aa

la
 d

ha
ab

aa
n 

m
an

aa
 k

an
 it

ii
n 

ij
aa

ra
m

ee
 m

aa
li

i ?
 

22
 P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
22

. k
an

 b
ir

aa
 it

ii
n 

ij
aa

ra
m

e 
yo

 ji
ra

at
e 

if
te

es
si

 

23
 d

o 
yo

u 
ow

n 
a 

sc
ot

ch
 c

ar
t 

23
 is

ii
n 

ga
ar

i h
ar

re
 q

ab
du

u?
 

24
 d

o 
yo

u 
ow

n 
a 

m
ob

il
e 

ph
on

e 
24

 is
in

 m
oo

ba
ay

ii
li

i q
ab

du
u?

 

25
 d

o 
yo

u 
ow

n 
a 

ra
di

o 
25

 is
in

 r
aa

di
oo

ni
 q

ab
du

u?
 

26
 d

o 
yo

u 
ow

n 
a 

m
ot

or
 b

ik
e 

26
 is

in
 m

oo
to

r 
sa

yi
ki

li
i q

ab
du

u?
 

27
 d

o 
yo

u 
ow

n 
a 

w
he

el
ba

rr
ow

 
27

 is
in

 g
aa

ri
i h

ar
ka

a 
qa

bd
uu

 

28
 W

ha
t i

s 
th

e 
m

ai
n 

so
ur

ce
 o

f 
w

at
er

 f
or

 h
ou

se
ho

ld
 u

se
 d

ur
in

g 
th

e 
dr

y 
se

as
on

? 
28

 y
er

oo
 b

on
aa

 m
ad

da
 b

is
ha

an
i k

an
 h

ar
ka

 g
ud

da
 m

an
aa

f 
fa

yy
ad

am
ta

n 
ka

m
i?

 
28

b 
P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
28

b 
ka

n 
bi

ra
a 

yo
 ji

ra
at

e 
if

te
es

i 

29
 W

ho
 o

w
ns

 th
e 

dr
y 

se
as

on
 h

ou
se

ho
ld

 u
se

 w
at

er
 s

ou
rc

e?
 

29
 m

ad
da

 b
is

ha
an

 y
ee

ro
 b

on
a 

m
an

af
 f

ay
ya

da
m

ta
n 

ka
n 

en
yu

u 
? 

30
 W

ha
t i

s 
th

e 
di

st
an

ce
 o

f 
th

e 
ho

us
eh

ol
d 

w
at

er
 s

ou
rc

e 
in

 th
e 

dr
y 

se
as

on
 f

ro
m

 th
e 

ho
m

es
te

ad
? 

30
 y

er
oo

 b
oo

na
 m

ad
di

i b
is

ha
an

i d
hu

ga
at

ii
f 

ta
'u

u 
ol

aa
 k

ee
ss

aa
n 

ir
ra

a 
ha

ga
am

 f
ag

at
aa

? 
31

 W
ha

t i
s 

th
e 

m
ai

n 
so

ur
ce

 o
f 

w
at

er
 f

or
 h

ou
se

ho
ld

 u
se

 d
ur

in
g 

th
e 

w
et

 s
ea

so
n?

 
31

 y
er

oo
 r

oo
ba

 m
ad

da
 b

is
ha

an
i k

an
 h

ar
ka

 g
ud

da
 m

an
aa

f 
fa

yy
ad

am
ta

n 
ka

m
i?

 
31

b 
P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
31

b 
ka

n 
bi

ra
a 

yo
 ji

ra
at

e 
if

te
es

i 



14
9 

 32
 W

ho
 o

w
ns

 th
e 

w
et

 s
ea

so
n 

ho
us

eh
ol

d 
us

e 
w

at
er

 s
ou

rc
e?

 
32

 m
ad

da
 b

is
ha

an
 y

ee
ro

 r
oo

ba
 m

an
af

 f
ay

ya
da

m
ta

n 
ka

n 
en

yu
u 

? 

32
b 

W
ha

t i
s 

th
e 

di
st

an
ce

 o
f 

th
e 

ho
us

eh
ol

d 
w

at
er

 s
ou

rc
e 

in
 th

e 
ra

in
y 

se
as

on
 f

ro
m

 th
e 

ho
m

es
te

ad
? 

32
b 

ye
ro

o 
ro

ba
 m

ad
di

i b
is

ha
an

i d
hu

ga
at

iif
 ta

'u
u 

ol
aa

 k
ee

ss
aa

n 
ir

ra
a 

ha
ga

am
 f

ag
at

aa
? 

33
 W

ha
t i

s 
th

e 
m

ai
n 

so
ur

ce
 o

f 
w

at
er

 f
or

 L
iv

es
to

ck
 d

ri
nk

in
g 

du
ri

ng
 

th
e 

dr
y 

se
as

on
? 

33
 m

ad
da

 b
is

ha
an

 y
ee

ro
 b

on
a 

ha
rk

a 
gu

dd
a 

ho
or

ii
f 

fa
yy

ad
am

ta
n 

ka
m

ii
 ?

 

33
b.

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

33
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

34
 W

ho
 is

 o
w

ns
 th

e 
dr

y 
se

as
on

 L
iv

es
to

ck
 d

ri
nk

in
g 

w
at

er
 s

ou
rc

e?
 

34
 m

ad
da

 b
is

ha
an

i k
an

 h
oo

ri
in

 d
hu

ug
an

i y
ee

ro
 b

on
a 

ka
n 

ee
ny

ut
i 

 3
5 

W
ha

t i
s 

th
e 

di
st

an
ce

 o
f 

th
e 

li
ve

st
oc

k 
dr

in
ki

ng
 s

ou
rc

e 
in

 th
e 

dr
y 

se
as

on
 f

ro
m

 th
e 

ho
m

es
te

ad
? 

35
 y

er
oo

 b
oo

na
 m

ad
di

i b
is

ha
an

i d
hu

ga
at

ii
f 

ho
or

ii
f 

ta
'u

u 
ol

aa
 k

ee
ss

aa
n 

ir
ra

a 
ha

ga
am

 f
ag

at
aa

? 
36

 W
ha

t i
s 

th
e 

m
ai

n 
so

ur
ce

 o
f 

w
at

er
 f

or
 w

at
er

 f
or

 L
iv

es
to

ck
 d

ri
nk

in
g 

du
ri

ng
 th

e 
w

et
 s

ea
so

n?
 

36
 m

ad
da

 b
is

ha
an

 y
ee

ro
 r

oo
ba

 h
ar

ka
 g

ud
da

ho
or

ii
f 

fa
yy

ad
am

ta
n 

ka
m

ii
 ?

 

36
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

36
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

37
 W

ho
 is

 o
w

ns
 th

e 
w

et
 s

ea
so

n 
L

iv
es

to
ck

 d
ri

nk
in

g 
w

at
er

 s
ou

rc
e?

 
37

 m
ad

da
 b

is
ha

an
i k

an
 h

oo
ri

in
 d

hu
ug

an
i y

ee
ro

 r
oo

ba
 k

an
 e

en
yu

ti
 

37
b 

W
ha

t i
s 

th
e 

di
st

an
ce

 o
f 

th
e 

li
ve

st
oc

k 
w

at
er

 s
ou

rc
e 

in
 th

e 
w

et
 

se
as

on
 f

ro
m

 th
e 

ho
m

es
te

ad
? 

37
b 

ye
ro

o 
ro

ba
 m

ad
di

i b
is

ha
an

i d
hu

ga
at

iif
 h

oo
ri

if
 ta

'u
u 

ol
aa

 k
ee

ss
aa

n 
ir

ra
a 

ha
ga

am
 f

ag
at

aa
? 

38
 O

n 
av

er
ag

e 
ho

w
 m

an
y 

ca
tt

le
 d

o 
pe

op
le

 in
 th

is
 a

re
a 

ha
ve

? 
38

 a
ka

a 
ji

du
ga

le
es

a 
yo

 f
ud

ha
an

e 
ab

oo
ti

in
 w

or
ra

a 
ka

n 
ar

da
a 

ka
na

a 
ji

ra
at

an
 

lo
on

 h
ag

aa
m

 q
ab

an
? 

39
 A

 p
er

so
n 

w
it

h 
a 

lo
t o

f 
ca

ttl
e 

in
 th

is
 a

re
a 

ha
s 

ro
ug

hl
y 

ho
w

 m
an

y?
 

39
 d

ur
ee

ss
i n

aa
nn

oo
 k

an
a 

lo
on

 h
ag

aa
m

fa
a/

m
ee

qa
 q

ab
an

i 
40

 H
ow

 m
an

y 
ad

ul
t c

at
tl

e 
(n

ot
 c

al
ve

s)
 d

o 
yo

u 
cu

rr
en

tl
y 

ha
ve

? 
40

 lo
on

 k
an

 y
ab

ii
 h

in
 ta

hi
in

 a
m

m
at

 h
ag

am
 q

ab
da

n 

41
 H

ow
 m

an
y 

ca
lv

es
 le

ss
 th

an
 o

ne
 y

ea
r 

do
 y

ou
 h

av
e?

 
41

 ja
bb

ii
n 

ga
nn

a 
to

kk
o 

ga
ad

i t
a'

uu
 h

ag
am

 q
ab

da
ni

? 

42
 H

ow
 h

as
 y

ou
r 

ca
tt

le
 h

er
d 

ch
an

ge
d 

in
 th

e 
pa

st
 5

 y
ea

rs
 

42
 g

an
na

 s
ha

n 
da

ba
re

e 
ke

es
a 

ya
as

uu
m

ii 
lo

on
 k

ee
ti

 a
kk

am
it

i/
ha

ga
am

 
ji

jj
ir

am
ee

 
43

 W
ha

t a
re

 th
e 

re
as

on
s 

fo
r 

th
e 

ob
se

rv
ed

 c
ha

ng
es

 in
 c

at
tl

e 
he

rd
 s

iz
es

 
43

 s
ab

aa
bi

i j
ij

ji
ra

m
a 

ya
as

uu
m

a 
lo

on
i i

rr
aa

tt
i a

rg
am

si
se

e 
m

aa
li

i 

43
b.

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

43
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

44
 W

ha
t i

s 
th

e 
m

os
t i

m
po

rt
an

t r
ea

so
n 

yo
u 

ke
ep

 c
at

tle
? 

44
 f

ay
yi

da
n 

gu
da

an
 lo

on
 h

or
si

is
tu

uf
 m

aa
li

? 

44
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

44
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

45
 W

he
re

 d
o 

th
e 

ca
tt

le
 g

ra
ze

 d
ur

in
g 

th
e 

dr
y 

se
as

on
? 

45
 y

er
oo

 b
on

a 
ke

es
sa

 lo
on

 k
ee

 e
es

sa
 d

he
ed

an
i?

 



15
0 

 45
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

45
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

46
 W

he
re

 d
o 

th
e 

ca
tt

le
 g

ra
ze

 d
ur

in
g 

th
e 

w
et

 s
ea

so
n?

 
46

 y
er

oo
 r

oo
ba

a 
ke

es
sa

 lo
on

 k
ee

 e
es

sa
 d

he
ed

an
i?

 

46
b.

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

46
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

47
 O

n 
av

er
ag

e 
ho

w
 m

an
y 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 d
o 

pe
op

le
 in

 th
is

 a
re

a 
ha

ve
? 

47
 a

ka
a 

ji
du

ga
le

es
a 

yo
 f

ud
ha

an
e 

ab
oo

ti
in

 w
or

ra
a 

ka
n 

ar
da

a 
ka

na
a 

ji
ra

at
an

 
re

'e
ef

i h
oo

la
 h

ag
aa

m
 q

ab
an

? 
48

 A
 p

er
so

n 
w

it
h 

a 
lo

t o
f 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 in
 th

is
 

ar
ea

 h
as

 r
ou

gh
ly

 h
ow

 m
an

y?
 

48
 d

ur
ee

ss
i n

aa
nn

oo
 k

an
a 

 h
oo

la
  h

ag
aa

m
fa

a/
m

ee
qa

 q
ab

an
i 

49
 H

ow
 m

an
y 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 d
o 

yo
u 

cu
rr

en
tl

y 
ha

ve
 

49
 a

m
m

a 
re

'e
ef

i h
oo

la
 h

ag
am

 q
ab

da
 

50
 H

ow
 h

as
 y

ou
r 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 h
er

d 
ch

an
ge

d 
in

 
th

e 
pa

st
 5

 y
ea

rs
 

50
 g

an
na

 s
ha

n 
da

ba
re

e 
ke

es
a 

ya
as

uu
m

ii 
re

'e
ef

i h
oo

la
 k

ee
ti

 
ak

ka
m

it
i/

ha
ga

am
  j

ij
ji

ra
m

ee
 

51
 W

ha
t a

re
 th

e 
re

as
on

s 
fo

r 
th

e 
ob

se
rv

ed
 c

ha
ng

es
 in

 s
m

al
l l

iv
es

to
ck

 
(s

he
ep

 a
nd

 g
oa

ts
) 

fl
oc

k 
si

ze
s 

51
 s

ab
aa

bi
i j

ij
ji

ra
m

a 
ya

as
uu

m
a 

re
'e

ef
i h

oo
la

 ir
ra

at
ti

 a
rg

am
si

se
e 

m
aa

li
i 

51
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

51
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

52
  W

ha
t i

s 
th

e 
m

os
t i

m
po

rt
an

t r
ea

so
n 

yo
u 

ke
ep

  s
m

al
l l

iv
es

to
ck

 
(s

he
ep

 a
nd

 g
oa

ts
)?

 
52

 f
ay

yi
da

n 
gu

da
an

 r
e'

ee
fi

 h
oo

la
 h

or
si

is
tu

uf
 m

aa
li?

 

52
b.

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

52
b.

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

53
 W

he
re

 d
o 

th
e 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 g
ra

ze
 d

ur
in

g 
th

e 
dr

y 
se

as
on

 ?
 

53
. y

er
oo

 b
on

a 
ke

es
sa

  r
e'

ee
fi

 h
oo

la
n 

 e
es

sa
 d

he
ed

an
 ?

 

53
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

53
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

54
 W

he
re

 d
o 

th
e 

sm
al

l l
iv

es
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 g
ra

ze
 d

ur
in

g 
th

e 
w

et
 s

ea
so

n 
? 

54
. y

er
oo

 r
oo

ba
 k

ee
sa

 r
e'

ee
fi

 h
oo

la
n 

ee
ss

a 
dh

ee
da

n 
? 

64
 H

ow
 m

an
y 

ca
m

el
s 

do
 y

ou
 c

ur
re

nt
ly

 h
av

e 
? 

64
 y

er
oo

 a
m

m
a 

G
aa

la
 h

ag
am

 q
ab

da
 

65
 H

ow
 h

as
 y

ou
r 

ca
m

el
 h

er
d 

ch
an

ge
d 

in
 th

e 
pa

st
 5

 y
ea

rs
 

65
 g

an
na

 s
ha

n 
da

ba
re

e 
ke

es
a 

ya
as

uu
m

ii
 g

aa
la

 k
ee

ti
 a

kk
am

iti
/h

ag
aa

m
  

ji
jj

ir
am

ee
 

66
 W

ha
t a

re
 th

e 
re

as
on

s 
fo

r 
th

e 
ob

se
rv

ed
 c

ha
ng

es
 in

 c
am

el
 h

er
d 

si
ze

s 
66

 s
ab

aa
bi

i j
ij

ji
ra

m
a 

ya
as

uu
m

a 
ga

al
a 

ir
ra

at
ti

 a
rg

am
si

se
e 

m
aa

li
i 

66
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

66
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

67
 W

ha
t i

s 
th

e 
m

os
t i

m
po

rt
an

t r
ea

so
n 

yo
u 

ke
ep

 c
am

el
s?

 
67

 f
ay

yi
da

n 
gu

da
an

 g
aa

la
 h

or
si

is
tu

uf
 m

aa
li

? 



15
1 

 67
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

67
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

68
 W

he
re

 d
o 

th
e 

ca
m

el
s 

gr
az

e 
du

ri
ng

 th
e 

dr
y 

se
as

on
? 

68
 y

er
oo

 b
on

a 
ke

es
a 

ga
al

a 
 e

es
sa

 d
he

ed
an

? 

69
 P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
69

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

70
 W

he
re

 d
o 

th
e 

ca
m

el
s 

gr
az

e 
du

ri
ng

 th
e 

w
et

 s
ea

so
n?

 
70

 y
er

oo
 r

oo
ba

 k
ee

ss
a 

ga
al

a 
ee

ss
a 

dh
ee

da
n?

 

70
b 

P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

70
b 

ka
n 

bi
ra

a 
yo

 ji
ra

at
e 

if
te

es
i 

71
 D

o 
yo

u 
m

ov
e 

yo
ur

 c
at

tl
e 

to
 o

th
er

 p
la

ce
s 

w
he

n 
th

er
e 

is
 d

ro
ug

ht
 in

 
yo

ur
 a

re
a?

 
71

 y
ee

ro
 o

ol
a 

ke
es

sa
 lo

on
 k

ee
 b

ak
ka

 b
ir

aa
tt

i k
an

 g
od

aa
ns

si
fa

tu
 n

i j
ir

a 

72
 W

ho
 d

ec
id

es
 w

he
n 

to
 m

ov
e 

ca
tt

le
 

72
 e

en
yu

ut
ii

 m
ur

ti
i g

od
aa

na
 k

en
na

a?
 

73
 W

hi
ch

 m
on

th
s 

yo
u 

m
ov

e 
aw

ay
 c

at
tl

e?
 

73
 ji

'io
ot

aa
 k

am
 k

ee
ss

a 
lo

on
 g

od
aa

ns
si

fa
ta

an
 

74
 W

hi
ch

 m
on

th
s 

yo
u 

m
ov

e 
ba

ck
 c

at
tl

e?
 

74
 ji

'o
ot

aa
 k

am
 k

ee
ss

a 
lo

on
 w

or
ra

at
 d

ee
bi

'a
n 

75
 W

ha
t p

er
ce

nt
ag

e 
of

 th
e 

ca
tt

le
 h

er
d 

m
ov

es
 

75
. l

oo
n 

ke
es

sa
a 

ha
rk

aa
 h

ag
am

itu
u 

go
da

an
a?

 

76
 W

hi
ch

 c
la

ss
es

 o
f 

ca
tt

le
 m

ov
e?

 
76

 lo
on

 a
kk

am
it

uu
 g

od
aa

na
? 

77
 H

ow
 f

ar
 a

w
ay

 f
ro

m
 h

om
e 

do
 y

ou
 u

su
al

ly
 m

ov
e 

th
e 

ca
tt

le
? 

77
 lo

on
, o

la
a 

ir
ra

 f
ag

ee
ny

a 
ha

ga
m

i i
ti

in
 g

od
aa

na
ni

i 

78
 W

ha
t c

ri
te

ri
a 

do
 y

ou
 u

se
 to

 d
ec

id
e 

to
 m

ov
e 

ca
ttl

e 
to

 a
 d

if
fe

re
nt

 
gr

az
in

g 
ar

ea
? 

78
 b

ak
aa

 d
he

ed
a 

bi
rr

aa
ti

 g
od

aa
ns

is
uu

fi
 u

la
ag

aa
le

e 
m

aa
li

 k
an

 it
iin

 
fa

ya
da

m
uu

 b
ar

ba
ac

hi
su

u 
79

 w
hi

ch
 c

ri
te

ri
a 

is
 th

e 
m

os
t i

m
po

rt
an

t 
79

 u
la

ag
aa

 k
am

i k
an

 c
aa

la
 f

ay
ya

dd
uu

 

80
 r

ea
so

n 
w

hy
 th

at
 c

ri
te

ri
a 

is
 m

os
t i

m
po

rt
an

t w
he

n 
m

ov
in

g 
ca

tt
le

 
80

 y
er

oo
 lo

on
 g

od
aa

ns
si

sa
n 

ul
aa

ga
an

 k
un

 m
aa

li
if

 c
hu

f 
ca

la
 b

ar
ba

ac
hi

sa
a.

 

81
  D

o 
yo

u 
m

ov
e 

yo
ur

 s
m

al
l s

to
ck

 (
sh

ee
p 

an
d 

go
at

s)
 to

 o
th

er
 p

la
ce

s 
w

he
n 

th
er

e 
is

 d
ro

ug
ht

 in
 y

ou
r 

ar
ea

? 
81

 y
er

oo
 o

ol
a 

ke
es

sa
 r

e'
ee

fi
 h

oo
la

 k
ee

 b
ak

ka
 b

ir
aa

ti
 k

an
 g

od
aa

ns
si

fa
tu

 n
i 

ji
ra

? 
82

 W
ho

 d
ec

id
es

 w
he

n 
to

 m
ov

e 
sm

al
ls

to
ck

? 
82

 e
en

yu
ut

ii
 m

ur
ti

i g
od

aa
na

 r
e'

ee
fi

 h
oo

la
 k

en
na

a?
 

83
 W

hi
ch

 m
on

th
s 

 y
ou

 m
ov

e 
aw

ay
 s

m
al

st
oc

k?
 

83
 ji

'o
ot

aa
 k

am
 k

ee
ss

a 
re

,e
e 

go
da

an
ss

if
at

aa
n 

84
 W

hi
ch

 m
on

th
s 

yo
u 

m
ov

e 
ba

ck
 s

m
al

ls
to

ck
? 

84
 ji

'o
ot

aa
 k

am
 k

ee
ss

a 
re

'e
e 

w
or

ra
at

 d
ee

bi
'a

n?
 

85
 W

ha
t p

ro
po

rt
io

n 
of

 th
e 

sm
al

ls
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

 f
lo

ck
 m

ov
es

 
? 

85
 h

ar
ka

 h
ag

am
 k

an
 r

e'
ee

fi
 h

oo
la

 k
ee

sa
a 

go
da

an
uu

? 



15
2 

 86
 W

hi
ch

 c
la

ss
es

 o
f 

sm
al

ls
to

ck
 m

ov
e?

 
86

 r
am

ad
di

i k
am

 k
an

 r
e'

ee
fi

 h
oo

la
 k

ee
sa

 g
od

aa
nu

u 

87
 H

ow
 f

ar
 a

w
ay

 f
ro

m
 h

om
e 

do
 y

ou
 m

ov
e 

th
e 

sm
al

l s
to

ck
 (

sh
ee

p 
an

d 
go

at
s)

? 
87

 r
e'

ee
fi

 h
oo

la
 w

or
ra

a 
ir

ra
 f

ag
ee

ny
a 

ha
ga

m
i i

ti
in

 g
od

aa
nt

an
ii

? 

88
 W

ha
t c

ri
te

ri
a 

do
 y

ou
 u

se
 to

 d
ec

id
e 

to
 m

ov
e 

sm
al

l s
to

ck
 to

 a
 

di
ff

er
en

t g
ra

zi
ng

 a
re

a?
 

88
 r

ee
fi

 h
oo

la
 b

ak
aa

 d
he

ed
ha

 b
ir

aa
t g

od
an

si
su

uf
i u

la
ag

a 
m

aa
li

 k
an

 it
iin

 
fa

yy
ad

am
uu

 is
in

 b
ar

ba
ac

hi
su

 
89

 w
hi

ch
 c

ri
te

ri
a 

is
 th

e 
m

os
t i

m
po

rt
an

t?
 

89
 u

la
ag

aa
 k

am
i k

an
 c

aa
la

 f
ay

ya
dd

aa
 q

ab
u?

 

90
 D

o 
yo

u 
m

ov
e 

yo
ur

 c
am

el
s 

to
 o

th
er

 p
la

ce
s 

w
he

n 
th

er
e 

is
 d

ro
ug

ht
 

in
 y

ou
r 

ar
ea

? 
90

 y
ee

ro
 o

ol
a 

ke
es

at
 G

aa
la

 k
an

ke
 b

ak
 b

ir
aa

ti 
ka

n 
go

da
an

si
fa

at
u 

ni
 q

ab
da

 

91
 W

ho
 d

ec
id

es
 w

he
n 

to
 m

ov
e 

ca
m

el
s 

91
 e

en
yu

ut
ii

 m
ur

ti
i k

an
a 

G
aa

la
 g

od
aa

ns
is

uu
f 

ke
na

 

92
 W

hi
ch

 m
on

th
s 

 y
ou

 m
ov

e 
aw

ay
 c

am
el

s?
 

92
 ji

io
ot

aa
 k

am
i k

ee
sa

ti
 G

aa
la

 g
od

aa
m

si
fa

ta
an

 

93
 W

hi
ch

 m
on

th
s 

yo
u 

m
ov

e 
ba

ck
 c

am
el

s?
 

93
 ji

io
ot

aa
 k

am
i k

ee
ss

aa
ti

 G
aa

la
 w

oo
rr

aa
ti

 g
al

ch
ita

an
i 

94
 W

ha
t p

ro
po

rt
io

n 
of

 th
e 

ca
m

el
s 

fl
oc

k 
m

ov
es

 ?
 

94
 h

ar
ka

a 
ha

ga
m

it
uu

 g
aa

la
 k

ee
sa

a 
go

da
an

a?
 

95
 W

hi
ch

 c
la

ss
es

 o
f 

ca
m

el
s 

m
ov

e?
 

95
 g

aa
la

 a
kk

am
it

uu
 y

aa
su

um
a 

ke
es

sa
 g

od
aa

na
? 

96
 H

ow
 f

ar
 a

w
ay

 f
ro

m
 h

om
e 

do
 y

ou
 m

ov
e 

th
e 

ca
m

el
s?

 
96

 g
aa

ll
i o

ll
aa

 ir
ra

 f
ag

ee
ny

a 
ha

ga
m

i i
ti

in
 g

od
aa

na
ni

i 

97
 W

ha
t c

ri
te

ri
a 

do
 y

ou
 u

se
 to

 d
ec

id
e 

to
 m

ov
e 

ca
m

el
 s

to
 a

 d
if

fe
re

nt
 

gr
az

in
g 

ar
ea

? 
97

 b
ak

aa
 d

he
ed

a 
 b

ir
ra

at
i g

od
aa

ns
is

uu
fi

 u
la

ag
aa

le
e 

m
aa

li
 k

an
 it

ii
n 

fa
ya

da
m

uu
 b

ar
ba

ac
hi

sa
a 

98
 w

hi
ch

 c
ri

te
ri

a 
is

 th
e 

m
os

t i
m

po
rt

an
t 

98
 u

la
ag

aa
le

e 
ka

m
it

uu
 c

uu
f 

ca
al

a 
ba

rb
aa

ch
is

aa
? 

99
 r

ea
so

n 
w

hy
 th

at
 c

ri
te

ri
a 

is
 m

os
t i

m
po

rt
an

t w
he

n 
m

ov
in

g 
ca

m
el

 
99

 y
er

oo
 g

aa
la

 g
od

aa
ns

is
an

i u
la

ag
aa

le
e 

ku
n 

m
aa

li
if

 c
hu

f 
ch

aa
la

 ta
'e

. 

10
0 

W
ha

t l
an

d 
po

li
ci

es
 a

re
 y

ou
 a

w
ar

e 
of

? 
10

0i
m

am
m

at
a 

w
a'

e 
la

fa
at

iin
 w

ol
qa

ba
tu

 k
an

 h
ub

an
no

o 
qa

ba
da

ni
 n

i j
ir

ra
 

10
0b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

10
0b

  k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

10
1 

D
o 

yo
u 

cu
rr

en
tl

y 
ow

n 
la

nd
 p

ri
va

te
ly

 ?
 

10
1 

am
m

a 
L

af
fa

 a
kk

a 
dh

um
fa

at
i h

or
at

ee
 q

ab
da

 ?
 

10
2 

D
o 

yo
u 

ha
ve

 ti
tl

e 
de

ed
s 

fo
r 

th
is

 la
nd

? 
10

2 
la

fa
a 

ka
nk

e 
ra

ga
a 

ab
um

m
aa

 it
i q

ab
da

n 
? 

10
3 

W
ha

t i
s 

yo
ur

 d
es

ir
ed

 la
nd

 s
iz

e?
 

10
3 

ak
a 

fe
ed

hi
i k

ee
ti

ti
i l

af
fa

a 
ba

ay
in

aa
 h

ag
aa

m
i g

au
 h

or
ac

hu
u 

fe
et

a?
 

10
4 

G
iv

e 
re

as
on

 f
or

 y
ou

r 
an

sw
er

 
10

4 
sa

ba
ba

 f
ed

hi
i b

aa
yi

na
a 

ha
ga

si
i i

sa
n 

ba
rb

ac
hi

se
e 

m
aa

li
 

10
5 

H
ow

 s
ec

ur
e 

do
 y

ou
 f

ee
l a

bo
ut

 la
nd

 o
w

ne
rs

hi
p/

ac
ce

ss
 to

 la
nd

? 
10

5 
m

ir
ga

 e
ga

m
aa

/h
ey

ya
m

a 
ka

n 
ak

ka
  l

af
aa

 it
ti

in
 h

or
at

u 
/ f

ay
ya

du
 

da
nd

ee
ss

is
u 

ni
 q

ab
da

a?
 



15
3 

 10
6 

G
iv

e 
re

as
on

 f
or

 y
ou

 a
ns

w
er

 
10

5 
de

eb
i k

an
 k

ee
f 

sa
ba

ba
 k

en
i 

10
7 

D
o 

yo
u 

ow
n 

la
nd

 c
om

m
un

al
ly

? 
10

7 
la

fa
a 

ak
ka

 g
um

m
it

ti
 h

or
at

ee
 ji

rt
a?

 

10
8 

D
oe

s 
th

e 
co

m
m

nu
ni

ty
 h

av
e 

a 
ce

rt
if

ic
at

e 
fo

r 
th

is
 c

om
m

un
al

ly
 

ow
ne

d 
la

nd
? 

10
8 

la
fa

 a
kk

a 
gu

m
m

ii
tt

ii
 h

oo
ra

tt
an

 k
an

a 
ra

ga
a 

ab
um

m
aa

 it
ti

i q
ab

da
ni

? 

10
9 

H
ow

 s
ec

ur
e 

do
 y

ou
 f

ee
l s

ec
ur

e 
ab

ou
t t

he
 c

om
m

un
al

 la
nd

 
ow

ne
rs

hi
p?

 
10

9 
A

kk
aa

 g
um

m
it

ti
 la

fa
a 

ho
or

at
an

 k
an

a 
m

ir
ga

a 
eg

am
aa

/h
ey

ya
m

a 
it

ti
i 

qa
bd

u?
   

11
0 

D
o 

yo
u 

do
 a

ny
 c

ro
pp

in
g?

 
11

0 
M

id
ha

an
 n

i o
br

aa
tu

? 

11
1 

W
ha

t i
s 

is
 th

e 
ar

ea
 s

iz
e 

cu
lt

iv
at

ed
? 

11
1 

he
ec

ta
ar

an
 o

br
uu

n 
ka

na
ke

e 
ha

ga
am

i?
 

11
2 

Fo
r 

ho
w

 m
an

y 
ye

ar
s 

ha
ve

 y
ou

 b
ee

n 
do

in
g 

cr
op

pi
ng

? 
11

2 
ga

na
a 

ha
ga

m
ii

 o
br

uu
 f

ac
aa

fa
te

? 
11

3 
Fr

om
 th

e 
cr

op
pi

ng
, d

o 
yo

u 
ge

t e
no

ug
h 

fo
r 

ho
m

e 
co

ns
um

pt
io

n?
 

11
3 

ob
ru

u 
fa

ca
af

at
ee

 ir
ra

a 
m

id
ha

an
 g

ah
aa

 n
i a

rg
aa

ta
? 

11
4 

W
ha

t e
co

sy
st

em
 s

er
vi

ce
s 

do
 y

ou
 g

et
 f

ro
m

 th
e 

ra
ng

el
an

d?
 

11
4 

fa
yy

id
aa

n 
la

fa
a 

dh
ee

du
m

sa
a 

ir
ra

a 
ar

ga
ta

an
 m

aa
li

ff
aa

? 

11
4b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

11
4b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

11
5 

P
le

as
e 

in
se

rt
 h

ow
 m

an
y 

ec
os

ys
te

m
 s

er
vi

ce
s 

yo
u 

se
le

ct
ed

: 
11

5 
m

ee
 f

ay
yi

da
 la

fa
a 

ir
ra

a 
ar

ga
at

an
 h

im
ii

? 

11
6 

E
co

sy
st

em
 s

er
vi

ce
s 

11
6 

ta
ja

aj
il

a 
si

rn
ak

o 

  
  

11
7 

K
in

dl
y 

se
le

ct
 e

co
sy

st
em

 s
er

vi
ce

 n
um

be
r 

${
ec

os
ys

te
m

se
rv

ic
es

_p
os

} 
11

7 
la

ko
ob

sa
 ta

ga
aj

il
a 

si
rn

ak
ko

o 
fi

la
dh

uu
 

11
7b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

11
7b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

11
8 

H
ow

 d
o 

yo
u 

th
in

k 
th

is
 s

er
vi

ce
 w

il
l c

ha
ng

e 
in

 "
 

${
ec

os
ys

te
m

_n
um

2}
 "

 W
IT

H
O

U
T

 c
er

tif
ic

at
io

n 
  

11
8 

ra
ga

a 
ab

bu
m

a 
la

fa
 ji

ra
ac

hu
 d

ha
bu

un
 is

sa
 f

ay
yi

da
 la

ko
bs

a 
la

m
af

fa
 

ir
ra

t j
ij

ii
ra

m
 m

aa
li 

um
m

u 
da

nd
a'

aa
 je

te
e 

ya
ad

da
 

11
8b

 W
hy

 d
o 

yo
u 

th
in

k 
so

? 
11

8b
 m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e?

 

11
9 

H
ow

 d
o 

yo
u 

th
in

k 
th

is
 s

er
vi

ce
 w

il
l c

ha
ng

e 
in

 "
 

${
ec

os
ys

te
m

_n
um

2}
 "

 W
IT

H
 c

er
tif

ic
at

io
n 

  
11

9 
yo

os
 y

o 
ra

ga
an

 a
bb

um
a 

la
fa

 ji
ra

at
e 

fa
yy

id
a 

la
ko

bs
a 

la
m

af
fa

 ir
ra

t 
ji

ji
ir

am
 m

aa
li

 u
m

m
u 

da
nd

a'
aa

 je
te

e 
ya

ad
da

 
12

0 
W

hy
 d

o 
yo

u 
th

in
k 

so
? 

12
0 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e?
 

  
  

12
1 

H
ow

 d
o 

yo
u 

th
in

k 
th

e 
ra

ng
el

an
d 

co
nd

it
io

n 
 w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

 1
21

 y
er

oo
 r

ag
aa

n 
ab

um
m

a 
la

fa
at

u 
h

in
 j

ir
re

 la
ft

i d
he

ed
um

sa
a 

bi
f 

ak
ka

m
ii

t j
ij

iir
aa

m
ti

 je
te

e 
ya

ad
a 

fu
ul

 d
ur

aa
t?

 



15
4 

 12
2 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
12

2 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e?

 

12
3 

H
ow

 d
o 

yo
u 

th
in

k 
th

e 
ra

ng
el

an
d 

co
nd

it
io

n 
 w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
 c

er
tif

ic
at

io
n 

in
 th

e 
fu

tu
re

? 
 1

23
 y

er
oo

 r
ag

aa
n 

ab
um

m
a 

la
fa

at
u 

ji
ra

at
e 

la
ft

i d
he

ed
um

sa
a 

bi
f 

ak
ka

m
ii

t 
ji

ji
ir

aa
m

ti 
je

te
e 

ya
ad

a 
fu

ul
 d

ur
aa

t?
 

12
4 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
12

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e?

 

12
5 

H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
so

il
 h

ea
lt

h 
w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 
W

IT
H

O
U

T
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

? 
 1

25
 y

er
oo

 r
ag

aa
 a

bu
m

m
a 

la
fa

a 
h

in
 j

ir
re

 h
aa

la
 g

ab
bi

nn
a 

bi
yy

ee
 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti

 il
al

ta
a 

ak
ka

 f
uu

l d
ur

aa
t?

 
12

6 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
12

6 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

12
7 

H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
so

il
 h

ea
lt

h 
w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 
W

IT
H

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

 1
27

 y
er

oo
 r

ag
aa

 a
bu

m
m

a 
la

fa
a 

ji
ra

at
e 

ha
al

a 
ga

bb
in

na
 b

iy
ye

e 
ji

jj
ir

am
aa

 
is

aa
 a

kk
am

it
ti

 il
al

ta
a 

ak
ka

 f
uu

l d
ur

aa
t?

 
12

8 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
12

8 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

12
9 

 H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
ca

tt
le

 h
er

ds
 s

iz
es

 w
iil

 c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 W

IT
H

O
U

T
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

 
12

9 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

h
in

 j
ii

rr
e 

ya
as

um
m

ii
 lo

on
 k

ee
ti

 ji
jji

ra
m

aa
 

is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

uu
l d

ur
aa

t?
 

13
0 

W
hy

 d
o 

yo
u 

th
in

k 
so

 ?
 

13
0 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

13
1 

H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
ca

tt
le

 h
er

ds
 s

iz
es

 w
iil

 c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 W

IT
H

 c
er

tif
ic

at
io

n 
in

 th
e 

fu
tu

re
 

 1
31

 y
er

oo
 r

ag
aa

 a
bu

m
m

a 
la

fa
a 

ji
ra

at
e 

ya
as

um
m

ii
 lo

on
 k

ee
ti

 ji
jj

ir
am

aa
 

is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

uu
l d

ur
aa

t?
 

13
2 

W
hy

 d
o 

yo
u 

th
in

k 
so

 ?
 

13
2 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

13
3 

 H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
sm

al
l s

to
ck

 (
sh

ee
p 

an
d 

go
at

s)
w

iil
 c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
 

13
3 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
h

in
 j

ii
rr

e 
ya

as
um

m
ii

 r
ee

fi
 h

oo
la

 k
ee

ti
 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti 

il
al

ta
a 

ak
ka

 f
uu

l d
ur

aa
t?

 
13

4 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
13

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

13
5 

 H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
sm

al
l s

to
ck

 (
sh

ee
p 

an
d 

go
at

s)
w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
ce

rt
if

ic
at

io
n 

in
 th

e 
fu

tu
re

 
15

5 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

ji
ra

at
e 

ya
as

um
m

ii
 r

ee
fi

 h
oo

la
 k

ee
ti 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti 

il
al

ta
a 

ak
ka

 f
uu

l d
ur

aa
t?

 
13

6 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
13

6 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

13
7 

 H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
ca

m
el

 h
er

ds
 s

iz
es

 w
ii

l c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 W

IT
H

O
U

T
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

 
13

7 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

h
in

 j
ii

rr
e 

ya
as

um
m

ii
 g

aa
la

 k
ee

ti
 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti 

il
al

ta
a 

ak
ka

 f
uu

l d
ur

aa
t?

 
13

8 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
13

8 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

13
9 

 H
ow

 d
o 

yo
u 

th
in

k 
 th

e 
ca

m
el

 h
er

ds
 s

iz
es

 w
ii

l c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 W

IT
H

 c
er

tif
ic

at
io

n 
in

 th
e 

fu
tu

re
? 

13
9 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
ji

ra
at

e 
ya

as
um

m
ii

 g
aa

la
 k

ee
ti

 ji
jj

ir
am

aa
 

is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

uu
l d

ur
aa

t?
 

14
0 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
14

0 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 



15
5 

 14
1 

H
ow

 d
o 

yo
u 

th
in

k 
 a

cc
es

s 
to

 w
at

er
 f

or
 li

ve
st

oc
k 

 w
il

l c
ha

ng
e 

if
 

w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

tif
ic

at
io

n 
in

 th
e 

fu
tu

re
 

14
1 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
h

in
 j

ii
rr

e 
ar

ga
ta

an
 b

is
ha

an
 d

hu
ga

at
i h

or
ii

  
ji

jj
ir

am
aa

 is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

ul
 d

ur
aa

t?
 

14
2 

W
hy

 d
o 

yo
u 

th
in

k 
so

 ?
 

14
2 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

14
3 

H
ow

 d
o 

yo
u 

th
in

k 
 a

cc
es

s 
to

 w
at

er
 f

or
 li

ve
st

oc
k 

 w
ill

 c
ha

ng
e 

if
 

w
e 

co
nt

in
ue

 W
IT

H
 c

er
ti

fi
ca

tio
n 

in
 th

e 
fu

tu
re

 
14

3 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

ji
ra

at
e 

ar
ga

ta
an

 b
is

ha
an

 d
hu

ga
at

i h
or

ii
  

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti

 il
al

ta
a 

ak
ka

 f
ul

 d
ur

aa
t?

 
14

4 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
14

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

14
5 

H
ow

 d
o 

yo
u 

th
in

k 
 li

ve
st

oc
k 

di
se

as
es

 p
re

va
la

nc
e 

w
ill

 c
ha

ng
e 

if
 

w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
 

14
5 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
h

in
 j

ii
rr

e 
la

f 
ke

es
 g

ud
aa

ch
aa

n 
dh

uk
uu

b 
ho

or
ii

 ji
jj

ir
am

aa
 is

aa
 a

kk
am

itt
i i

la
lta

a 
ak

ka
 f

ul
 d

ur
aa

t?
 

14
6 

W
hy

 d
o 

yo
u 

th
in

k 
so

 ?
 

14
6 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

14
7 

H
ow

 d
o 

yo
u 

th
in

k 
 li

ve
st

oc
k 

di
se

as
es

 p
re

va
la

nc
e 

w
il

l c
ha

ng
e 

if
 

w
e 

co
nt

in
ue

 W
IT

H
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

 
14

7 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

ji
ra

at
e 

la
f 

ke
es

 g
ud

aa
ch

aa
n 

dh
uk

uu
b 

ho
or

ii
 ji

jj
ir

am
aa

 is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

ul
 d

ur
aa

t?
 

14
8 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
14

8 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

14
9 

H
ow

 d
o 

yo
u 

th
in

k 
 s

tr
en

gt
h 

of
 tr

ad
it

io
na

l i
ns

tit
ut

io
ns

 w
il

l 
ch

an
ge

 if
 w

e 
co

nt
in

ue
 W

IT
H

O
U

T
 c

er
tif

ic
at

io
n 

in
 th

e 
fu

tu
re

   
14

9 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

h
in

 j
ii

rr
e 

ci
m

ii
ni

  d
ha

aa
ta

a 
ad

aa
 b

iy
ya

 
na

an
o 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti

 il
al

ta
a 

ak
ka

 f
ul

 d
ur

aa
t?

 
15

0 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
15

0 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

15
1 

H
ow

 d
o 

yo
u 

th
in

k 
 s

tr
en

gt
h 

of
 tr

ad
it

io
na

l i
ns

ti
tu

ti
on

s 
w

il
l 

ch
an

ge
 if

 w
e 

co
nt

in
ue

 W
IT

H
 c

er
tif

ic
at

io
n 

in
 th

e 
fu

tu
re

   
15

1 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

ji
ra

at
e 

ci
m

ii
ni

  d
ha

aa
ta

a 
ad

aa
 b

iy
ya

 
na

an
o 

ji
jj

ir
am

aa
 is

aa
 a

kk
am

it
ti 

il
al

ta
a 

ak
ka

 f
ul

 d
ur

aa
t?

 
15

2 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
15

2 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

15
3 

H
ow

 d
o 

yo
u 

th
in

k 
 li

ve
st

oc
k 

 m
or

ta
li

ty
 w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
 

15
3 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
h

in
 j

ir
re

 d
ua

at
i h

or
ii

n 
dh

uk
ub

aa
n 

du
an

 
ji

jj
ir

am
aa

 is
aa

 a
kk

am
it

ti 
il

al
ta

a 
ak

ka
 f

ul
 d

ur
aa

t?
 

15
4 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
15

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

15
5 

H
ow

 d
o 

yo
u 

th
in

k 
 li

ve
st

oc
k 

 m
or

ta
li

ty
 w

ii
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
 c

er
tif

ic
at

io
n 

in
 th

e 
fu

tu
re

 
15

5 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

ji
ra

at
e 

du
aa

ti
 h

or
ii

n 
dh

uk
ub

aa
n 

du
an

 
ji

jj
ir

am
aa

 is
aa

 a
kk

am
it

ti
 il

al
ta

a 
ak

ka
 f

ul
 d

ur
aa

t?
 

15
6 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
15

6 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

15
7 

H
ow

 d
o 

yo
u 

th
in

k 
 f

oo
d 

se
cu

ri
ty

 w
il

l c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 

W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
  ?

 
15

7 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
a 

h
in

 j
ir

re
 h

aa
la

 w
aa

bi
 n

ya
at

a 
ji

jji
ra

m
aa

 
is

aa
 a

kk
am

it
ti

 il
al

ta
a 

ak
ka

 f
ul

 d
ur

aa
t?

 
15

8 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
15

8 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

15
9 

H
ow

 d
o 

yo
u 

th
in

k 
 f

oo
d 

se
cu

ri
ty

 w
il

l c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 

W
IT

H
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

  ?
 

15
9 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

a 
ji

ra
at

e 
ha

al
a 

w
aa

bi
 n

ya
at

a 
ji

jj
ir

am
aa

 is
aa

 
ak

ka
m

it
ti

 il
al

ta
a 

ak
ka

 f
ul

 d
ur

aa
t?

 



15
6 

 16
0 

W
hy

 d
o 

yo
u 

th
in

k 
so

 ?
 

16
0 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

16
1 

H
ow

 d
o 

yo
u 

th
in

k 
 la

nd
 te

nu
re

 s
ec

ur
it

y 
w

il
l c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
  ?

 
20

1 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
 h

in
 j

ir
re

 la
fa

 h
or

aa
ch

uu
f 

it
ti

 f
ay

ya
da

m
uu

n 
is

ii
 

so
da

a 
w

om
aa

tu
 q

ab
di

 a
kk

a 
fu

l d
ur

aa
t?

 
16

2 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
16

2 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 
16

3 
H

ow
 d

o 
yo

u 
th

in
k 

 la
nd

 te
nu

re
 s

ec
ur

it
y 

w
il

l c
ha

ng
e 

if
 w

e 
co

nt
in

ue
 W

IT
H

 c
er

tif
ic

at
io

n 
in

 th
e 

fu
tu

re
  ?

 
16

3 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
 j

ir
aa

te
 la

fa
 h

or
aa

ch
uu

f 
itt

i f
ay

ya
da

m
uu

n 
is

ii
 

so
da

a 
w

om
aa

tu
 q

ab
di

 a
kk

a 
fu

l d
ur

aa
t?

 
16

4 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
16

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 
16

5 
H

ow
 d

o 
yo

u 
th

in
k 

 r
an

ge
la

nd
 m

an
ag

em
en

t w
il

l  
ch

an
ge

 if
 w

e 
co

nt
in

ue
 W

IT
H

O
U

T
 c

er
ti

fi
ca

ti
on

 in
 th

e 
fu

tu
re

  ?
 

16
5 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

 h
in

 j
ir

re
 to

o'
an

oo
n 

la
fa

 d
he

ed
um

sa
 ji

ji
ir

am
ii

 
is

aa
 a

kk
am

it
 il

aa
lt

a 
ak

ka
a 

fu
ul

 d
ur

aa
t?

 
16

6 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
16

6 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 
16

7 
H

ow
 d

o 
yo

u 
th

in
k 

 r
an

ge
la

nd
 m

an
ag

em
en

t w
il

l  
ch

an
ge

 if
 w

e 
co

nt
in

ue
 W

IT
H

 c
er

tif
ic

at
io

n 
in

 th
e 

fu
tu

re
  ?

 
16

7 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
ji

ra
at

e 
to

o'
an

oo
n 

la
fa

 d
he

ed
um

sa
 ji

jii
ra

m
ii

 is
aa

 
ak

ka
m

it
 il

aa
lt

a 
ak

ka
a 

fu
ul

 d
ur

aa
t?

 
16

8 
W

hy
 d

o 
yo

u 
th

in
k 

so
 ?

 
16

8 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 
16

9 
H

ow
 d

o 
yo

u 
th

in
k 

 g
ro

w
in

g 
of

 f
od

de
r 

cr
op

s 
w

il
l  

ch
an

ge
 if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

16
9 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

  h
in

 j
ir

re
 h

uj
ii

n 
fa

ch
aa

fa
ch

aa
 m

ar
ra

 h
oo

ri
i 

fa
at

i j
ij

ii
ra

m
ii 

is
aa

 a
kk

am
it

 il
aa

lt
a 

ak
ka

a 
fu

ul
 d

ur
aa

t?
 

17
0 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
17

0 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

17
1 

H
ow

 d
o 

yo
u 

th
in

k 
 g

ro
w

in
g 

of
 f

od
de

r 
cr

op
s 

w
il

l  
ch

an
ge

 if
 w

e 
co

nt
in

ue
 W

IT
H

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

17
1 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

  j
ir

aa
te

 h
uj

ii
n 

fa
ch

aa
fa

ch
aa

 m
ar

ra
 h

oo
ri

i 
fa

at
i j

ij
ii

ra
m

ii 
is

aa
 a

kk
am

it
 il

aa
lt

a 
ak

ka
a 

fu
ul

 d
ur

aa
t?

 
17

2 
W

hy
 d

o 
yo

u 
th

in
k 

so
? 

17
2 

m
aa

li
f 

ak
ka

s 
ta

'a
a 

je
te

e 
? 

17
3 

H
ow

 d
o 

yo
u 

th
in

k 
 s

iz
e 

of
 c

ul
ti

va
te

d 
la

nd
 w

il
l  

ch
an

ge
 if

 w
e 

co
nt

in
ue

 W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

? 
17

3 
ye

ro
o 

ra
ga

a 
ab

um
m

a 
la

fa
  h

in
 j

ir
re

 la
ft

i b
aa

yy
in

aa
n 

qo
nn

af
 a

rg
am

uu
 

is
i  

ak
ka

m
it

 il
aa

lt
a 

ak
ka

a 
fu

ul
 d

ur
aa

t?
 

17
4 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
17

4 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

17
5 

H
ow

 d
o 

yo
u 

th
in

k 
 s

iz
e 

of
 c

ul
ti

va
te

d 
la

nd
 w

ill
  c

ha
ng

e 
if

 w
e 

co
nt

in
ue

 W
IT

H
 c

er
tif

ic
at

io
n 

in
 th

e 
fu

tu
re

? 
? 

17
5 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

 j
ir

aa
te

 la
ft

i b
aa

yy
in

aa
n 

qo
nn

af
 a

rg
am

uu
 

is
i  

ak
ka

m
it

 il
aa

lt
a 

ak
ka

a 
fu

ul
 d

ur
aa

t?
 

17
6 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
17

6 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 

17
7 

H
ow

 d
o 

yo
u 

th
in

k 
 r

ol
e 

an
d 

pa
rt

ic
ip

at
io

n 
of

 w
om

en
 in

 
la

nd
/l

iv
es

to
ck

 r
el

at
ed

 m
at

te
rs

, w
il

l  
ch

an
ge

 if
 w

e 
co

nt
in

ue
 

W
IT

H
O

U
T

 c
er

ti
fi

ca
ti

on
 in

 th
e 

fu
tu

re
? 

 ?
 

17
8 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

  h
in

 j
ir

re
   

hi
rm

aa
na

fi
 g

ah
e 

du
ba

rt
oo

ta
  

m
aa

l f
ak

ka
ta

 a
kk

a 
fu

l d
ur

at
? 

17
8 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
17

8 



15
7 

 17
9 

H
ow

 d
o 

yo
u 

th
in

k 
 r

ol
e 

an
d 

pa
rt

ic
ip

at
io

n 
of

 w
om

en
 in

 
la

nd
/l

iv
es

to
ck

 r
el

at
ed

 m
at

te
rs

w
il

l  
ch

an
ge

 if
 w

e 
co

nt
in

ue
 W

IT
H

 
ce

rt
if

ic
at

io
n 

in
 th

e 
fu

tu
re

? 
 ?

 

17
9 

ye
ro

o 
ra

ga
a 

ab
um

m
a 

la
fa

  h
in

 j
ir

re
   

hi
rm

aa
na

fi
 g

ah
e 

du
ba

rt
oo

ta
  

m
aa

l f
ak

ka
ta

 a
kk

a 
fu

l d
ur

at
? 

18
0 

W
hy

 d
o 

yo
u 

th
in

k 
so

? 
18

0 
m

aa
li

f 
ak

ka
s 

ta
'a

a 
je

te
e 

? 
18

1 
H

ow
 d

o 
yo

u 
ge

t i
nf

or
m

at
io

n 
on

 L
an

d 
ri

gh
ts

? 
18

1 
od

de
ef

fa
nn

oo
 m

ir
ga

a 
ab

bu
m

m
aa

 la
fa

 a
kk

am
ii

n 
ar

ga
tt

a?
 

18
1b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

19
1b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
2 

H
ow

 d
o 

yo
u 

ge
t i

nf
or

m
at

io
n 

on
 W

ea
th

er
 f

or
ec

as
ts

? 
18

2 
od

de
ef

fa
nn

oo
  h

aa
la

 q
il

le
en

ss
a 

ak
am

iin
 a

rg
at

ta
n?

 

18
2b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
2b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
3 

H
ow

 d
o 

yo
u 

ge
t i

nf
or

m
at

io
n 

on
 N

ew
 p

ol
ic

ie
s?

 
18

3 
im

aa
m

m
at

ti 
ha

ar
an

 b
a'

uu
 o

du
u 

ak
ka

m
in

 a
rg

at
an

i?
 

18
3b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
3b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
4 

H
ow

 d
o 

yo
u 

ge
t i

nf
or

m
at

io
n 

on
 R

an
ge

la
nd

 m
an

ag
em

en
t?

 
18

4 
ak

am
ii

n 
ar

ga
ta

ni
 o

du
u 

to
'a

nn
oo

 la
fa

 d
he

ed
um

sa
? 

18
4b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
4b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
5 

H
ow

 d
o 

yo
u 

ge
t i

nf
or

m
at

io
n 

on
 L

iv
es

to
ck

 d
is

ea
se

s?
 

18
5 

od
uu

 d
hu

ku
ub

oo
ta

 h
or

ii
 a

ka
m

ii
n 

ar
ga

ta
ni

 

18
5b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
5b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
6 

H
ow

 d
o 

yo
u 

ge
t i

nf
or

m
at

io
n 

on
 L

iv
es

to
ck

 m
ar

ke
ts

? 
18

6 
od

uu
 g

ab
aa

 h
or

ii
 a

ka
m

iin
 a

rg
at

an
i 

18
6b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
6b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 

18
7 

W
ha

t c
ha

ng
es

 h
av

e 
yo

u 
ob

se
rv

ed
 in

 th
e 

dr
y 

se
as

on
  g

ra
zi

ng
 a

re
a 

ov
er

 th
e 

la
st

 f
iv

e 
ye

ar
s?

 
18

7 
ga

na
 s

ha
an

i k
an

 d
ab

ar
e,

 ji
ji

ra
m

a 
m

aa
l a

rg
it

e 
ha

al
a 

la
fa

 d
he

ed
um

sa
a 

ir
ra

 y
er

oo
 b

on
aa

 k
ee

sa
. 

18
7b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
7b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 



15
8 

 18
8 

W
ha

t c
ha

ng
es

 h
av

e 
yo

u 
ob

se
rv

ed
 in

 th
e 

w
et

 s
ea

so
n 

gr
az

in
g 

ar
ea

 
ov

er
 th

e 
la

st
 f

iv
e 

ye
ar

s?
 

18
8 

ga
na

 s
ha

an
i k

an
 d

ab
ar

e,
 ji

ji
ra

m
a 

m
aa

l a
rg

it
e 

ha
al

a 
la

fa
 d

he
ed

um
sa

a 
 

ir
ra

 y
er

oo
 r

oo
ba

a 
ke

es
a.

 
18

8b
 P

le
as

e 
sp

ec
if

y 
ot

he
r:

 
18

8b
 k

an
 b

ir
aa

 y
o 

ji
ra

at
e 

if
te

es
i 

18
9 

W
ha

t c
ha

ng
es

 h
av

e 
yo

u 
ob

se
rv

ed
 in

 th
e 

pr
iv

at
e 

la
nd

 a
 o

ve
r 

th
e 

la
st

 f
iv

e 
ye

ar
s?

 
18

9 
ga

na
 s

ha
an

i k
an

 d
ab

ar
e 

ke
es

at
i j

ij
ir

am
a 

m
aa

l a
rg

it
ee

 h
aa

la
 la

fa
 

dh
ee

du
m

sa
 k

an
 d

hu
m

fa
 ir

ra
. 

18
9b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

18
9b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 
19

0 
W

ha
t c

ha
ng

es
 h

av
e 

yo
u 

ob
se

rv
ed

 a
bo

ut
 th

e 
am

ou
nt

 o
f 

gr
az

in
g 

ar
ou

nd
 w

at
er

 p
oi

nt
s 

ov
er

 th
e 

la
st

 f
iv

e 
ye

ar
s?

 
19

0 
ji

ji
ra

m
a 

m
aa

l a
rg

it
e 

ji
rt

a 
ga

na
 s

ha
an

i k
an

 d
ab

ar
e 

ke
es

at
 h

aa
la

 la
fa

 
dh

ed
um

sa
a 

id
do

o 
la

fa
 m

ad
da

 b
is

ha
an

ii
 a

rg
am

u.
 

19
0b

 P
le

as
e 

sp
ec

if
y 

ot
he

r:
 

19
0b

 k
an

 b
ir

aa
 y

o 
ji

ra
at

e 
if

te
es

i 
19

1 
W

ha
t i

s 
th

e 
m

os
t r

es
tr

ic
ti

ng
 r

es
ou

rc
e 

fo
r 

yo
ur

 li
ve

st
oc

k 
pr

od
uc

ti
on

 
19

1 
ho

ri
is

is
aa

 b
ey

yl
ad

a 
ir

ra
 w

aa
nt

i a
ka

m
al

ee
 is

aa
n 

ra
ki

se
e 

m
aa

li
? 

19
2 

H
av

e 
yo

u 
ev

er
 h

ea
rd

/e
xp

er
ie

nc
ed

 a
ny

 la
nd

 o
r 

gr
az

in
g 

co
nf

li
ct

s?
 

19
2 

ta
kk

a 
dh

ag
ee

te
 y

ok
ii

n 
si

rr
at

 d
ha

qa
be

e 
w

al
dh

ab
ii

n 
w

ae
ee

 la
fa

 
dh

ee
du

m
sa

 ir
ra

 k
ae

. 
19

3 
G

iv
e 

de
ta

il
s 

ab
ou

t t
he

 c
on

fl
ic

t 
19

3 
ba

l'i
na

n 
w

al
dh

ab
a 

ir
ra

 d
ii

de
es

i 

19
4 

H
ow

 o
ft

en
 d

o 
th

e 
co

nf
li

ct
s 

ar
is

e 
in

 a
 y

ea
r?

 
19

4 
ga

na
 k

ee
ss

at
i w

al
dh

ab
a 

ye
ro

o 
ha

ga
m

 ji
ra

ch
u 

da
nd

a'
aa

? 

19
5 

W
ha

t a
re

 th
e 

tr
en

ds
 a

bo
ut

 c
on

fl
ic

ts
 o

ve
r 

th
e 

ye
ar

s?
 

19
5 

ga
na

 g
ud

da
 tu

re
 k

ee
sa

 b
if

i w
al

dh
ab

aa
 m

aa
l f

ak
ac

ha
 d

hu
'fe

. 

19
6W

ha
t a

re
 th

e 
pl

an
ne

d 
ch

an
ge

s 
to

 y
ou

r 
li

ve
li

ho
od

 o
pt

io
ns

 if
 th

er
e 

is
 n

o 
ce

rt
if

ic
at

io
n?

 
19

6 
od

oo
 q

ab
iy

yi
 la

fa
 ji

ra
ac

hu
 b

aa
te

 k
ar

or
i k

an
ke

 k
a 

m
al

 ji
re

en
ya

 m
aa

l 
ta

'u
u 

da
nd

aa
 

19
7 

W
ha

t a
re

 th
e 

pl
an

ne
d 

ch
an

ge
s 

to
 y

ou
r 

liv
el

ih
oo

d 
op

ti
on

s 
if

 th
er

e 
is

 c
er

ti
fi

ca
ti

on
? 

19
7 

yo
 r

ag
aa

n 
la

fa
a 

ji
ra

at
e 

m
aa

li
 ji

ji
ra

m
a 

ka
rr

or
a 

ya
ad

at
aa

n 
ka

n 
ji

re
en

ya
 

bu
lt

i k
ee

ti
i?

 
19

8 
W

ha
t i

s 
yo

ur
 m

os
t p

re
fe

rr
ed

 la
nd

 c
er

ti
fi

ca
ti

on
 le

ve
l?

 
19

8 
ak

a 
fe

ed
hi

i k
ee

ti
 r

ag
aa

 la
fa

a 
sa

da
rk

a 
ka

m
i c

aa
li

si
se

e 
ak

a 
ke

na
m

u 
fe

et
a.

 

19
8b

 W
ha

t i
s 

yo
ur

 r
ea

so
n 

fo
r 

th
is

 c
ho

ic
e 

of
 c

er
ti

fi
ca

ti
on

 le
ve

l?
 

19
8b

 s
ab

ab
ii

 s
i f

il
ac

hi
se

 a
ka

 r
ag

aa
n 

la
fa

a 
sa

da
rk

a 
ka

na
t k

en
na

m
u 

m
aa

li
 . 

19
9 

D
o 

yo
u 

se
e 

yo
ur

se
lf

 s
ti

ll
 a

bl
e 

to
 u

se
 th

e 
sa

m
e 

R
E

S
ID

E
N

T
IA

L
 

la
nd

 in
 th

e 
ne

xt
 4

 G
ar

da
s?

 
19

9 
yo

 il
aa

lt
u 

la
fa

 ji
re

en
ya

 k
ee

sa
 ji

rt
an

u 
ka

na
, g

an
na

 g
ad

a 
4 

it
i y

aa
nu

 
ke

es
a 

it
ii

n 
fa

ya
da

m
uu

 n
i d

an
de

es
si

sa
 je

ch
is

is
su

 
20

0 
G

iv
e 

yo
ur

 r
ea

so
ns

 f
or

 y
ou

r 
de

ci
si

on
 a

bo
ut

 u
se

 o
f 

 
R

E
S

ID
E

N
TA

L
 in

 th
e 

ne
xt

 4
 G

ar
da

s?
 

20
0 

ke
na

dh
ii

 s
ab

ab
a 

la
fa

 ji
re

en
ya

 k
e 

ga
na

 g
ad

a 
4 

it
i y

aa
nu

 k
ee

sa
 it

ii
n 

fa
ya

da
m

uu
 n

i d
an

de
es

si
sa

  j
ec

hi
si

ss
u 

20
1 

D
o 

yo
u 

se
e 

yo
ur

se
lf

 s
ti

ll
 a

bl
e 

to
 u

se
 th

e 
sa

m
e 

C
R

O
PP

P
IN

G
 

L
A

N
D

 in
 th

e 
ne

xt
 4

 G
ar

da
s?

 
20

1 
yo

 il
aa

lt
u 

la
fa

 q
oo

na
 k

an
 k

ee
sa

 ji
rt

an
 g

an
a 

ga
da

 4
 it

iy
aa

nu
 k

ee
sa

 it
i 

fa
ya

da
m

u 
ni

 d
an

de
es

sa
. 



15
9 

 20
2 

G
iv

e 
yo

ur
 r

ea
so

ns
 f

or
 y

ou
r 

de
ci

si
on

 a
bo

ut
 u

se
 o

f 
 C

R
O

P
P

IN
G

 
L

A
N

D
 in

 th
e 

ne
xt

 4
 G

ar
da

s?
 

20
2 

ke
na

dh
ii

 s
ab

ab
a 

la
fa

 q
oo

nn
a 

ke
 g

an
a 

ga
da

 4
 it

i y
aa

nu
 k

ee
sa

 it
ii

n 
fa

ya
da

m
uu

 n
i d

an
de

es
si

sa
 k

an
 je

ch
is

is
su

 
20

3 
D

o 
yo

u 
se

e 
yo

ur
se

lf
 s

ti
ll

 a
bl

e 
to

 u
se

 th
e 

sa
m

e 
G

R
A

Z
IN

G
 L

A
N

D
 

in
 th

e 
ne

xt
 4

 G
ar

da
s?

 
20

3 
yo

 il
aa

lt
u 

la
fa

 d
he

ed
um

sa
 k

an
, g

an
a 

ga
da

 4
 it

iy
aa

nu
 k

ee
sa

 it
i 

fa
ya

da
m

u 
ni

 d
an

de
es

sa
? 

20
4 

G
iv

e 
yo

ur
 r

ea
so

ns
 f

or
 y

ou
r 

de
ci

si
on

 a
bo

ut
 u

se
 o

f 
 G

R
A

IZ
N

G
 

L
A

N
D

 in
 th

e 
ne

xt
 4

 G
ar

da
s?

 
20

4 
ke

na
dh

ii
 s

ab
ab

a 
la

fa
 d

he
ed

um
sa

 k
an

 g
an

a 
ga

da
 4

 it
i y

aa
nu

 k
ee

sa
 it

ii
n 

fa
ya

da
m

uu
 n

i d
an

de
es

si
sa

 k
an

 je
ch

is
is

su
 

  
  

                       



16
0 

 A
p

p
en

d
ix

 3
 M

E
T

R
IC

S
.D

E
C

 
6 

   
   

// 
N

um
be

r 
of

 h
um

an
 a

du
lt

 e
qu

iv
al

en
t c

at
eg

or
ie

s 

0.
52

   
   

// 
 <

 5
 y

ea
rs

 -
 A

du
lt 

eq
ui

va
le

nt
s 

0.
85

   
   

// 
6 

- 
12

 y
ea

rs
 -

 A
du

lt 
eq

ui
va

le
nt

s 

0.
96

   
   

// 
13

 -
 1

7 
ye

ar
s,

 m
al

es
 -

 A
du

lt 
eq

ui
va

le
nt

s 

0.
96

   
   

// 
13

 -
 1

7 
ye

ar
s,

 f
em

al
es

 -
 A

du
lt

 e
qu

iv
al

en
ts

 

1.
00

   
   

// 
>

 1
7 

ye
ar

s,
 m

al
es

 -
 A

du
lt

 e
qu

iv
al

en
ts

 

0.
86

   
   

// 
>

 1
7 

ye
ar

s,
 f

em
al

es
 -

 A
du

lt 
eq

ui
va

le
nt

s 

6 
   

   
// 

N
um

be
r 

of
 f

oo
d 

ty
pe

s 
w

ith
 c

al
or

ie
s 

83
0 

   
   

// 
M

ilk
 c

al
or

ie
 c

ou
nt

 (
kc

al
/k

g)
 

17
20

   
   

//
 M

ea
t c

al
or

ie
 c

ou
nt

 (
kc

al
/k

g)
 

50
0 

   
  /

/ M
ai

ze
 c

al
or

ie
 c

ou
nt

 (
kc

al
/k

g)
 

33
60

   
   

//
 B

ea
n 

ca
lo

ri
e 

co
un

t (
kc

al
/k

g)
   

   
   

   
// 

N
O

T
E

 C
H

A
N

G
E

 

37
00

   
   

//
 O

th
er

 c
al

or
ie

 c
ou

nt
 (

kc
al

/k
g)

   
   

   
  /

/ N
O

T
E

 C
H

A
N

G
E

, T
E

F
F

 

39
50

   
   

//
 S

ug
ar

 a
nd

 o
th

er
 r

ic
h 

fo
od

s 
(k

ca
l/

kg
) 

6 
   

   
// 

N
um

be
r 

of
 c

al
or

ie
s 

(k
il

o-
ca

lo
ri

es
) 

re
qu

ir
ed

 b
y 

hu
m

an
 a

ge
/s

ex
 c

la
ss

. 

17
20

   
   

//
 2

 -
 6

 y
ea

rs
 -

 A
du

lt 
eq

ui
va

le
nt

s 
10

52
   

   
// 

 <
 2

 y
ea

rs
 -

 A
du

lt
 e

qu
iv

al
en

ts
 

17
20

   
   

//
 7

 -
 1

2 
ye

ar
s 

- A
du

lt
 e

qu
iv

al
en

ts
 

19
43

   
   

//
 1

3 
- 

17
 y

ea
rs

, m
al

es
 -

 A
du

lt
 e

qu
iv

al
en

ts
 

19
43

   
   

//
 1

3 
- 

17
 y

ea
rs

, f
em

al
es

 -
 A

du
lt 

eq
ui

va
le

nt
s 

20
24

   
   

//
 >

 1
7 

ye
ar

s,
 m

al
es

 -
 A

du
lt

 e
qu

iv
al

en
ts

 

19
43

   
   

//
 >

 1
7 

ye
ar

s,
 f

em
al

es
 -

 A
du

lt 
eq

ui
va

le
nt

s 

 2
0,

   
20

,  
 2

0,
   

20
,  

 2
0,

   
20

,  
 2

0,
   

20
,  

 2
0,

   
20

,  
 2

0,
   

20
   

   
// 

   
M

il
k 

pr
ic

e 
se

ll
 B

ir
r/

kg
 b

y 
m

on
th

   
(u

nk
no

w
n;

 to
ta

ls
 o

nl
y

 in
 N

on
-s

to
ck

_i
nc

om
e.

xl
sx

 ..
. U

P
D

A
T

E
.  

pr
ic

es
 b

y 
fa

rm
er

s 
as

 o
f 

N
ov

 
20

18
 in

 D
ir

re
)  

 2
0,

   
20

,  
 2

0,
   

20
,  

 2
0,

   
20

,  
 2

0,
   

20
,  

 2
0,

   
20

,  
 2

0,
   

20
   

   
   

   
  /

/  
  M

il
k 

pr
ic

e 
bu

y 
 B

ir
r/

kg
 b

y 
m

on
th

   
(n

ot
 u

se
d 

pr
es

en
tl

y,
 th

ey
 d

on
't 

bu
y 

m
il

k,
 n

or
 u

se
d 

in
 e

ne
rg

y 
ca

lc
ul

at
io

ns
) 



16
1 

 10
0,

  1
00

,  
10

0,
  1

00
,  

10
0,

  1
00

,  
10

0,
  1

00
,  

10
0,

  1
00

,  
10

0,
  1

00
   

   
   

   
  /

/  
  c

of
fe

e/
su

ga
r 

co
st

  B
ir

r/
kg

 b
y 

m
on

th
   

(t
hi

s 
is

 p
ri

ce
 f

or
 s

ug
ar

 a
nd

 c
of

fe
e 

so
ur

ce
d 

lo
ca

lly
) 

 5
,  

5,
   

5,
   

5,
   

5,
 5

,  
5,

   
5,

  5
,  

 5
,  

 5
,  

5 
   

   
   

   
   

// 
   

M
ai

ze
 p

ri
ce

 s
el

l B
ir

r/
kg

 b
y 

m
on

th
  (

S
E

T.
 . 

 D
is

tr
ib

ut
ed

 a
s 

in
 K

aj
ia

do
)  

 5
,  

5,
   

5,
   

5,
   

5,
 5

,  
5,

   
5,

  5
,  

 5
,  

 5
,  

5 
   

   
   

   
  

 //
   

 M
A

iz
e 

pr
ic

e 
bu

y 
 B

ir
r/

kg
 b

y 
m

on
th

  (
S

et
 p

ro
po

rt
io

na
lly

 h
ig

he
r 

th
an

 s
el

l p
ri

ce
, m

ir
ro

ri
ng

 K
aj

-D
E

C
 d

if
fe

re
nc

e;
 to

ta
l o

nl
y 

in
 

R
ec

ur
re

nt
_e

xp
en

di
tu

re
s_

20
10

.x
ls

x)
 

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
  1

0 
   

   
   

   
  /

/  
  B

ea
ns

 p
ri

ce
 s

el
l B

ir
r/

kg
 b

y 
m

on
th

  (
S

E
T.

  U
ni

ts
 a

re
 5

0 
kg

 b
ag

s,
 a

lt
ho

ug
h 

so
m

e 
va

ry
.  

S
el

lin
g 

pr
ic

e 
av

er
ag

es
 5

9 
K

sh
/k

g 
in

 
20

18
.  

D
is

tr
ib

ut
ed

 a
s 

in
 K

aj
-D

E
C

) 

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
  1

0 
   

   
   

   
 //

   
 B

ea
ns

 p
ri

ce
 b

uy
  

B
ir

r/
kg

 b
y 

m
on

th
  (

S
et

 p
ro

po
rt

io
na

lly
 h

ig
he

r 
th

an
 s

el
l p

ri
ce

, m
ir

ro
ri

ng
 K

aj
-D

E
C

 d
if

fe
re

nc
e;

 to
ta

l o
nl

y 
in

 
R

ec
ur

re
nt

_e
xp

en
di

tu
re

s_
20

10
.x

ls
x)

 

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
  1

0 
 //

   
 O

th
er

 p
ri

ce
 s

el
l B

ir
r/

kg
 b

y 
m

on
th

  (
an

al
ys

es
 th

is
 is

 th
e 

pr
ic

e 
fo

r 
Te

ff
 2

01
8,

 G
A

K
 T

ef
f 

w
as

 2
00

4 
30

0 
B

ir
r/

10
0k

g  

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
   

10
,  

 1
0,

   
10

,  
 1

0,
  1

0 
 //

   
 O

th
er

 p
ri

ce
 b

uy
  B

ir
r/

kg
 b

y 
m

on
th

  (
th

is
 is

 th
e 

pr
ic

e 
fo

r 
Te

ff
 2

01
8)

 

 7
50

,  
 7

50
,  

75
0,

   
 7

50
,  

 7
50

,  
 7

50
,  

 7
50

,  
 7

50
,  

75
0,

  7
50

,  
75

0,
  7

50
, 7

50
  /

/  
 C

at
tl

e 
1 

   
se

ll
 B

ir
r 

by
 m

on
th

   
(S

et
 p

ro
po

rt
io

na
ll

y 
to

 h
al

f 
th

e 
va

lu
e 

of
 ju

v.
 a

ni
m

al
s,

 a
pp

ox
im

at
el

y)
 

 1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0 

 //
   

   
   

 2
   

 s
el

l B
ir

r 
by

 m
on

th
   

(S
E

T
 u

si
ng

 th
e 

yo
un

ge
st

 a
ge

 c
la

ss
 p

ri
ce

 f
or

 f
em

al
e 

ca
tt

le
 (

2 
ye

ar
s)

 s
al

es
 in

 
20

18
) 

 2
50

0,
  2

50
0,

 2
50

0,
  2

50
0,

   
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

  /
/  

   
   

  3
   

 s
el

l B
ir

r 
by

 m
on

th
   

(S
E

T
 u

si
ng

 th
e 

yo
un

ge
st

 a
ge

 c
la

ss
 p

ri
ce

 f
or

 m
al

e 
ca

tt
le

 (
2 

ye
ar

s)
 s

al
es

 in
 2

01
8)

 

 2
50

0,
  2

50
0,

 2
50

0,
  2

50
0,

   
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

  /
/  

   
   

  4
   

 s
el

l B
ir

r 
by

 m
on

th
   

(S
E

T
 u

si
ng

 th
e 

ad
ul

t a
ge

 c
la

ss
es

 f
or

 f
em

al
e 

ca
tt

le
 s

al
es

 in
 2

01
8)

 

30
00

,  
30

00
,  

30
00

,  
30

00
,  

30
00

,  
30

00
,  

30
00

,  
30

00
,  

30
00

,  
30

00
,  

30
00

,  
 3

00
0 

 //
   

   
   

 5
   

 s
el

l B
ir

r 
by

 m
on

th
   

(S
E

T
 u

si
ng

 th
e 

ad
ul

t a
ge

 c
la

ss
es

 f
or

 m
al

e 
ca

tt
le

 s
al

es
 in

 2
01

8)
 

 7
50

,  
 7

50
,  

75
0,

   
 7

50
,  

 7
50

,  
 7

50
,  

 7
50

,  
 7

50
,  

75
0,

  7
50

,  
75

0,
  7

50
, 7

50
  /

/  
 C

at
tl

e 
1 

   
bu

y 
 B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

 1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0,

  1
50

0,
  1

50
0 

 //
   

   
   

 2
   

 b
uy

  B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 2
50

0,
  2

50
0,

 2
50

0,
  2

50
0,

   
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

  /
/  

   
   

  3
   

 b
uy

  B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

  2
50

0,
  2

50
0,

 2
50

0,
  2

50
0,

   
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

,  
25

00
,  

25
00

 //
   

   
   

 4
   

 b
uy

  B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 3
00

0,
  3

00
0,

  3
00

0,
  3

00
0,

  3
00

0,
  3

00
0,

  3
00

0,
  3

00
0,

  3
00

0,
  3

00
0,

  3
00

0,
   

30
00

 //
   

   
   

 5
   

 b
uy

  B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 2
50

,  
  2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
  2

50
,  

 2
50

,  
25

0 
 //

   
G

oa
ts

  1
   

 s
el

l B
ir

r 
by

 m
on

th
   

(S
et

 p
ro

po
rt

io
na

ll
y 

to
 h

al
f 

th
e 

va
lu

e 
of

 ju
v.

 a
ni

m
al

s,
 a

pp
ox

im
at

el
y)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  2

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 t

he
 y

ou
ng

es
t a

ge
 c

la
ss

 p
ri

ce
 f

or
 f

em
al

e 
ca

tt
le

 (
2 

ye
ar

s)
 s

al
es

 in
 2

01
8)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  3

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
yo

un
ge

st
 a

ge
 c

la
ss

 p
ri

ce
 f

or
 m

al
e 

ca
tt

le
 (

2 
ye

ar
s)

 s
al

es
 in

 2
01

8)
 

50
0,

   
50

0,
   

 5
00

,  
  5

00
,  

 5
00

,  
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0 
  /

/  
   

   
  4

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
ad

ul
t a

ge
 c

la
ss

es
 f

or
 f

em
al

e 
ca

tt
le

 s
al

es
 i

n 
20

18
) 

60
0,

   
 6

00
,  

 6
00

,  
  6

00
,  

 6
00

,  
60

0,
   

60
0,

   
60

0,
   

60
0,

   
60

0,
   

60
0,

   
 6

00
  /

/  
   

   
  5

   
 s

el
l B

ir
rh

 b
y 

m
on

th
   

(S
E

T
 u

si
ng

 th
e 

ad
ul

t a
ge

 c
la

ss
es

 f
or

 m
al

e 
ca

tt
le

 s
al

es
 in

 2
01

81
2)

 



16
2 

  2
50

,  
  2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
  2

50
,  

 2
50

,  
25

0 
 //

   
G

oa
ts

  1
   

 b
uy

  B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
 //

   
   

   
  2

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  3

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

50
0,

   
50

0,
   

 5
00

,  
  5

00
,  

 5
00

,  
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0 
 //

   
   

   
  4

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

60
0,

   
 6

00
,  

 6
00

,  
  6

00
,  

 6
00

,  
60

0,
   

60
0,

   
60

0,
   

60
0,

   
60

0,
   

60
0,

   
 6

00
  /

/  
   

   
  5

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

  2
50

,  
  2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
  2

50
,  

25
0,

  2
50

 //
   

Sh
ee

p 
  1

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

et
, p

ro
po

rt
io

na
lly

 to
 h

al
f 

th
e 

va
lu

e 
of

 ju
v.

 a
ni

m
al

s,
 a

pp
ro

x)
 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  2

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
yo

un
ge

st
 a

ge
 c

la
ss

 p
ri

ce
 f

or
 f

em
al

e 
ca

tt
le

 (
2 

ye
ar

s)
 s

al
es

 in
 2

01
8)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  3

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
yo

un
ge

st
 a

g
e 

cl
as

s 
pr

ic
e 

fo
r 

m
al

e 
ca

ttl
e 

(2
 y

ea
rs

) 
sa

le
s 

in
 2

01
8)

 

 5
00

,  
 5

00
,  

  5
00

,  
  5

00
,  

 5
00

,  
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0 
//

   
   

   
  4

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
ad

ul
t a

ge
 c

la
ss

es
 f

or
 f

em
al

e 
ca

tt
le

 s
al

es
 in

 2
01

8)
 

 6
00

,  
  6

00
,  

 6
00

,  
  6

00
,  

 6
00

,  
60

0,
   

60
0,

   
60

0,
   

60
0,

   
60

0,
   

60
0,

   
 6

00
  /

/  
   

   
 5

   
 s

el
l B

ir
r 

by
 m

on
th

   
(S

E
T

 u
si

ng
 th

e 
ad

ul
t a

ge
 c

la
ss

es
 f

or
 m

al
e 

ca
tt

le
 s

al
es

 in
 2

01
8)

 

  2
50

,  
  2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
 2

50
,  

 2
50

,  
25

0 
 //

  S
he

ep
   

1 
   

bu
y 

 B
ir

r 
by

 m
on

th
   

(S
et

 u
si

ng
 p

ro
po

rt
io

ns
 d

ra
w

n 
fr

om
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
 //

   
   

   
  2

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n

 f
ro

m
 K

aj
-D

E
C

 r
el

at
iv

e 
to

 s
el

l p
ri

ce
s)

 

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
 4

00
,  

 4
00

,  
  4

00
,  

40
0,

   
40

0,
   

 4
00

,  
 4

00
  /

/  
   

   
  3

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

 5
00

,  
 5

00
,  

  5
00

,  
  5

00
,  

 5
00

,  
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0,
   

50
0,

   
50

0 
//

   
   

   
  4

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

 6
00

,  
  6

00
,  

 6
00

,  
  6

00
,  

 6
00

,  
60

0,
   

60
0,

   
60

0,
   

60
0,

   
60

0,
   

60
0,

   
 6

00
 //

   
   

   
 5

   
 b

uy
  B

ir
r 

by
 m

on
th

   
(S

et
 u

si
ng

 p
ro

po
rt

io
ns

 d
ra

w
n 

fr
om

 K
aj

-D
E

C
 r

el
at

iv
e 

to
 s

el
l p

ri
ce

s)
 

  0
.0

, 0
.5

, 0
.5

, 1
.0

   
   

   
   

  /
/  

M
ax

 m
il

k 
vs

 c
on

di
ti

on
 (

C
I 

is
 d

if
fe

re
nt

 h
er

e 
th

an
 in

 P
H

E
W

S
.  

0.
5 

is
 th

e 
"b

as
el

in
e"

 o
f 

an
 a

ve
ra

ge
 a

ni
m

al
)  

 1
7.

80
, 4

2.
40

, 4
2.

40
, 7

4.
2,

 9
5.

9 
 //

  C
at

tl
e 

M
ax

 k
g 

m
ea

t b
y 

cl
as

s  

  3
.9

7,
  6

.3
6,

  6
.3

6,
 1

0.
6,

 1
2.

3 
 //

  G
oa

t  
 M

ax
 k

g 
m

ea
t b

y 
cl

as
s 

  3
.9

7,
  6

.3
6,

  6
.3

6,
 1

0.
6,

 1
2.

3 
 //

  S
he

ep
  M

ax
 k

g 
m

ea
t 

by
 c

la
ss

 

  0
.0

5 
   

   
   

   
   

   
   

   
   

// 
 C

at
tl

e 
P

ro
p 

no
n-

ed
ib

le
 d

ea
th

s 

  0
.0

5 
   

   
   

   
   

   
   

   
   

// 
 G

oa
t  

 P
ro

p 
no

n-
ed

ib
le

 d
ea

th
s 

  0
.0

5 
   

   
   

   
   

   
   

   
   

// 
 S

he
ep

  P
ro

p 
no

n-
ed

ib
le

 d
ea

th
s 

  0
.0

, 0
.5

,  
 1

.0
, 1

.0
   

   
   

   
//

  M
ea

t 
yl

d 
vs

 c
on

di
tio

n  

10
0.

0,
 0

.0
, 2

50
.0

, 0
.8

   
   

   
   

//
  M

z 
yi

el
d 

vs
 p

pt
 m

m
 

10
0.

0,
 0

.0
, 3

50
.0

, 0
.4

   
   

   
   

//
  B

n 
yi

el
d 

vs
 p

pt
 m

m
 



16
3 

 10
0.

0,
 0

.0
, 2

50
.0

, 0
.8

   
   

   
   

//
  O

th
er

 y
ie

ld
 v

s 
pp

t m
m

  (
N

O
T

E
 C

H
A

N
G

E
) 

10
00

, 5
50

0,
 5

50
0 

   
   

   
   

   
  /

/  
T

ri
gg

er
 to

 s
el

l s
m

al
l s

to
ck

, T
ri

gg
er

 to
 s

el
l l

ar
ge

r 
st

oc
k 

(O
ri

gi
na

l v
al

ue
s 

w
er

e 
12

00
, 6

00
0)

 

 7
.0

,  
4.

0 
   

   
   

   
   

   
   

 //
  T

ri
gg

er
 m

ul
ti

pl
ie

rs
 to

 s
pu

r 
sm

al
ls

to
ck

 a
nd

 la
rg

es
to

ck
 li

ve
st

oc
k 

pu
rc

ha
se

.  
If

 c
as

h 
ne

ed
 is

 m
uc

h 
sm

al
le

r 
th

an
 a

ss
et

s,
 b

uy
 a

n 
an

im
al

. 

  0
.0

, 0
.0

, 1
0.

0,
  1

40
.0

   
   

   
 //

  C
at

tl
e 

D
en

si
ty

 (
km

2)
 o

f 
L

iv
eS

to
ck

 T
L

U
s 

(t
hr

ee
 s

pe
ci

es
 H

S
Is

 a
ve

ra
ge

d)
 (

M
us

t b
e 

pe
gg

ed
 a

t 0
 H

S
I 

un
its

, o
r 

gr
ad

ie
nt

s 
w

il
l b

e 
tr

un
ca

te
d.

  T
he

 u
pp

er
 m

ay
 b

e 
tr

un
ca

te
d,

 b
ut

 th
at

 is
 o

ka
y.

) 
 V

al
ue

s 
in

fe
rr

ed
 f

ro
m

 S
am

bu
ru

 R
an

ge
 M

an
ua

l. 

  0
.0

, 0
.0

, 1
0.

0,
   

40
.0

   
   

   
 //

  G
oa

t  
 D

en
si

ty
 (

km
2)

 o
f 

L
iv

eS
to

ck
 T

L
U

s 
(t

hr
ee

 s
pe

ci
es

 H
SI

s 
av

er
ag

ed
) 

(M
us

t b
e 

pe
gg

ed
 a

t 0
 H

SI
 u

ni
ts

, o
r 

gr
ad

ie
nt

s 
w

il
l b

e 
tr

un
ca

te
d.

  T
he

 u
pp

er
 m

ay
 b

e 
tr

un
ca

te
d,

 b
ut

 th
at

 is
 o

ka
y.

) 
 "

 

  0
.0

, 0
.0

, 1
0.

0,
   

50
.0

   
   

   
 //

  S
he

ep
  D

en
si

ty
 (

km
2)

 o
f 

L
iv

eS
to

ck
 T

L
U

s 
(t

hr
ee

 s
pe

ci
es

 H
SI

s 
av

er
ag

ed
) 

(M
us

t b
e 

pe
gg

ed
 a

t 0
 H

S
I 

un
it

s,
 o

r 
gr

ad
ie

nt
s 

w
il

l b
e 

tr
un

ca
te

d.
  T

he
 u

pp
er

 m
ay

 b
e 

tr
un

ca
te

d,
 b

ut
 th

at
 is

 o
ka

y.
) 

 "
 

1,
1,

3,
3,

3,
1,

1,
3,

3,
3,

1,
1 

   
   

 //
  D

is
ta

nc
e 

to
 w

at
er

 m
ap

s 
to

 u
se

, b
y 

m
on

th
  (

1=
D

ry
, 2

=
T

ra
ns

it
io

n,
 3

=
W

et
) 

10
0.

0 
   

   
   

   
   

   
   

   
   

  /
/ 

 G
ra

zi
ng

 o
rb

it
, i

n 
km

 

0.
0,

0.
0,

0.
2,

 0
.7

,0
.7

,0
.2

, 0
.0

,0
.0

,0
.0

, 0
.0

,0
.7

,0
.2

  /
/ *

**
**

 L
ik

el
ih

oo
d 

he
rd

er
s 

w
ill

 r
et

ur
n 

to
 th

ei
r 

pe
rm

an
en

t h
om

e.
  A

D
D

IT
IV

E
.  

H
ig

he
r, 

m
or

e 
li

ke
ly

 to
 g

o 
ho

m
e.

 

20
., 

.5
, 1

50
., 

1.
0 

   
   

   
   

   
//

  C
at

tle
 s

ho
rt

-t
er

m
 H

S
I 

de
ns

it
y 

ve
rs

us
 S

ui
ta

bi
lit

y 
In

de
x 

20
., 

.5
, 1

50
., 

1.
0 

   
   

   
   

   
//

  C
at

tle
 lo

ng
-t

er
m

 H
S

I 
de

ns
it

y 
ve

rs
us

 S
ui

ta
bi

lit
y 

In
de

x 

1.
, .

2,
 1

5.
, 1

.0
   

   
   

   
   

   
// 

 G
oa

t s
ho

rt
-t

er
m

 H
S

I 
de

ns
ity

 v
er

su
s 

S
ui

ta
bi

li
ty

 I
nd

ex
 

1.
, .

2,
 1

5.
, 1

.0
   

   
   

   
   

   
// 

 G
oa

t l
on

g-
te

rm
 H

S
I 

de
ns

ity
 v

er
su

s 
Su

ita
bi

li
ty

 I
nd

ex
 

1.
, .

2,
 1

5.
, 1

.0
   

   
   

   
   

   
// 

 S
he

ep
 s

ho
rt

-t
er

m
 H

S
I 

de
ns

ity
 v

er
su

s 
S

ui
ta

bi
li

ty
 I

nd
ex

 

1.
, .

2,
 1

5.
, 1

.0
   

   
   

   
   

   
// 

 S
he

ep
 lo

ng
-t

er
m

 H
S

I 
de

ns
it

y 
ve

rs
us

 S
ui

ta
bi

li
ty

 I
nd

ex
 

0.
0,

 1
.0

0 
   

   
   

   
   

   
   

   
//

  C
oe

ff
ic

ie
nt

 f
or

 o
ut

si
de

 th
e 

pa
rc

el
, a

nd
 in

si
de

 th
e 

pa
rc

el
 

0.
, 1

.0
, 2

5.
, 1

.0
   

   
   

   
   

  /
/  

T
U

R
N

E
D

 O
F

F
  D

is
ta

nc
e 

to
 p

er
m

an
en

t h
ou

se
ho

ld
 (

km
) 

ve
rs

us
 S

ui
ta

bi
li

ty
 I

nd
ex

 

0.
, 1

.0
, 2

5.
, 1

.0
   

   
   

   
   

  /
/  

T
U

R
N

E
D

 O
F

F
  D

is
ta

nc
e 

to
 c

ur
re

nt
 c

am
p 

(k
m

) 
ve

rs
us

 S
ui

ta
bi

li
ty

 I
nd

ex
 

0.
, 1

.0
,  

50
0.

, 0
.1

   
   

   
   

   
 //

  C
at

tle
 d

en
si

ty
 (

T
L

U
s 

pe
r 

km
2)

 v
er

su
s 

S
ui

ta
bi

li
ty

 I
nd

ex
, u

se
d 

in
 A

L
IN

T
 a

s 
an

im
al

s 
ar

e 
pl

ac
ed

 d
ur

in
g 

m
ov

es
. 

0.
, 1

.0
,  

12
5.

, 0
.1

   
   

   
   

   
 //

  G
oa

t d
en

si
ty

 (
T

L
U

s 
pe

r 
km

2)
 v

er
su

s 
Su

it
ab

ili
ty

 I
nd

ex
, u

se
d 

in
 A

L
IN

T
 a

s 
an

im
al

s 
ar

e 
pl

ac
ed

 d
ur

in
g 

m
ov

es
. 

0.
, 1

.0
,  

12
5.

, 0
.1

   
   

   
   

   
 //

  S
he

ep
 d

en
si

ty
 (

T
L

U
s 

pe
r 

km
2)

 v
er

su
s 

S
ui

ta
bi

li
ty

 I
nd

ex
, u

se
d 

in
 A

L
IN

T
 a

s 
an

im
al

s 
ar

e 
pl

ac
ed

 d
ur

in
g 

m
ov

es
. 

1,
1,

1,
 1

,1
,1

, 1
,1

,1
, 1

,1
,1

   
   

  /
/ S

TA
T

E
V

 4
,4

,3
, 2

,1
,3

, 3
,3

,4
, 2

,2
,4

   
   

  /
/ 4

,4
,2

, 1
,1

,2
, 2

,2
,3

, 1
,1

,3
   

   
  /

/  
In

te
ge

rs
 s

ho
w

in
g 

w
hi

ch
 f

or
ce

 m
ap

 to
 u

se
 e

ac
h 

m
on

th
 

0.
0 

   
   

   
   

   
   

   
   

   
   

// 
 T

U
R

N
E

D
 O

F
F

  D
es

ir
e 

to
 s

ta
y 

at
 th

ei
r 

cu
rr

en
t l

oc
at

io
n 

(c
oe

ff
ic

ie
nt

 o
f 

co
rr

el
at

ed
 m

ov
in

g)
.  

A
D

D
IT

IT
V

E
.  

H
ig

he
r, 

m
or

e 
lik

el
y 

to
 s

ta
y 

pu
t. 



16
4 

 1 
   

   
   

   
   

 //
 3

   
   

   
   

//
  F

la
g:

 1
 =

 M
ov

e 
ca

m
ps

 w
it

hi
n 

st
ud

y 
ar

ea
, 2

 =
 M

ov
e 

ho
us

eh
ol

d 
he

rd
s 

ou
ts

id
e 

st
ud

y 
ar

ea
, 3

 =
 D

o 
ne

ith
er

, s
ta

y 
at

 th
e 

pe
rm

an
en

t r
es

id
en

ce
 

16
0.

,1
65

.,1
65

.  
  /

/ 1
20

.,1
55

.,1
55

.  
  /

/  
99

99
., 

99
99

., 
99

99
.  

  /
/  

16
0.

,1
42

.,1
43

.  
   

   
 //

  S
ho

rt
-t

er
m

 H
S

I 
th

at
 c

au
se

s 
ho

us
eh

ol
d 

he
rd

s 
to

 m
ov

e 
ou

t o
f 

th
e 

sy
st

em
, b

y 
sp

ec
ie

s 
(I

f 
m

ov
em

en
t f

la
g 

=
 2

) 

30
, 2

5,
 2

5 
   

   
   

   
   

   
   

  /
/ 

 S
ta

nd
ar

d 
de

vi
at

io
n 

of
 r

an
do

m
 n

or
m

al
 d

ev
ia

te
 a

ss
ig

ne
d 

to
 s

ho
rt

-t
er

m
 H

S
I 

fo
r 

ea
ch

 h
ou

se
ho

ld
.  

T
hi

s 
va

lu
e 

ad
ds

 v
ar

ia
bi

li
ty

 to
 m

ov
em

en
ts

. 

50
., 

35
., 

35
.  

   
   

   
   

   
   

 //
  T

en
de

nc
y 

fo
r 

pe
op

le
 to

 s
ta

y 
in

 th
ei

r 
cu

rr
en

t l
oc

at
io

n,
 th

at
 is

, i
ns

id
e 

or
 o

ut
si

de
 t

he
 s

tu
dy

 a
re

a 
(I

f 
m

ov
em

en
t f

la
g 

=
 2

) 



 
 


