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Abstract 

There are a wealth of modelling and collaboration tools to support sustainable 

agricultural and livestock development and transformation. Yet, users struggle to apply 

the tools to their multi-faceted experience and knowledge. This thesis therefore 

observes and critically explores how social learning can support meaningful knowledge 

sharing between diverse stakeholders and with decision support tools so that the 

knowledge produced by using the decision support tool is useful, relevant and 

applicable. To do so, the thesis uses a case study of embedding a decision support tool 

in a social learning process for exploring options for sustainable livestock production in 

Burkina Faso, Ethiopia and Tanzania. Observing and analysing workshop discussions 

and outputs, complemented by semi-structured interviews with workshop participants, 

it explores how the design and facilitation of the workshop activities supported 

knowledge sharing and learning. It conceptualises the structural elements of social 

learning processes, the design and content, as structured boundary objects and found 

that they enable collaboration and facilitate and mediate the sharing of perspectives 

through developing shared vocabulary, making perspectives explicit and providing 

participants with some authorship. It then applies an analytical framework using the 

lens of constructive conflict to assess the facilitation of a social learning process, the 

learning dialogues and how they were facilitated, focusing on disagreements. Framing 

disagreements as conflict episodes and exploring the influences of outside and inside 

context as well as interpersonal conflict dynamics revealed how conflict opens up and 

closes down opportunities for learning. Taken together, the thesis provides a rigorous 

and structured approach, using the lenses of boundary objects and a constructive 

conflict, to understanding how the structure and facilitation design elements of a social 

learning process work together that provide enabling conditions for bridging 

knowledge boundaries and facilitating learning.   
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1 Introduction and Literature Review 

1.1 Introduction 

At a recent conference1, a minister for the environment, Dr January Makamba, 

applauded all the innovations happening in the GIS, smart technology and 

environmental modelling community to support agricultural development and 

transformation to be sustainable, improve livelihoods and contribute to sustainable 

development goals such as zero hunger and promoting sustainable use of natural 

resources. But he reminded the research community that until the innovations have a 

clearer application and link with policy, they remain toys for the modellers and 

computer geeks to play with. Only once they speak the language of policy and meet 

the needs of policy do they become tools. While this is not a new idea by any means, it 

is not such an easy idea to put into practice (Uran and Janssen 2003; Jakeman et al. 

2006; McIntosh et al. 2011; Black et al. 2014). At the same time, it is not only policy 

makers at national level that use decision support tools. Tools must also meet the 

needs of the practitioners in food production and natural resource management. One 

way of addressing this is to involve the end-users for part or all of the tool 

development, in forms of participatory, collaborative or companion modelling 

approaches (Basco-Carrera et al. 2017; Etienne et al. 2011; Jakku and Thorburn 2010; 

Zulkafli et al. 2017). Participation and collaboration in development and natural 

resource management (NRM) interventions come with their own long history of trial 

and error in balancing the pros and cons (Hickey and Mohan 2004a). So the question 

remains, how to produce decision support that talks the right language and is 

applicable, and why is it so difficult to achieve - beyond the fact that balancing 

agricultural development and natural resource management is a complex question, 

and only one of many complex questions that policymakers are trying to solve (Poppy 

et al. 2014; Rockström et al. 2017). Moreover, there are connections and feedbacks 

 

1 4th FOSS4G conference in Dar es Salaam in August 2018, https://2018.foss4g.org/  

https://2018.foss4g.org/
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between the various questions making it all a bit of a juggling act (van den Hove 2006; 

Liu et al. 2015). Social learning has been proposed as one solution to address the 

production of answers to messy questions, as social learning goes beyond participation 

and aims to achieve shared learning on a common issue which results in constructing a 

joint solution that may be different to any previously envisaged (Ison et al. 2007; Reed 

et al. 2010; Wals and Rodela 2014). The challenge is to understand what the right 

language is and create language that is applicable to both practitioners and policy 

makers. To do so, social learning must create a bridge across a multitude of partial and 

situated knowledge and expertise (Haraway 1991; Nightingale 2003b; Lowe et al. 

2019). The success with which social learning processes bring together diverse actors 

and enable them to transfer knowledge across the boundaries between their 

knowledges and transform it into a shared understanding is influenced both by the 

facilitation of the social learning process and by the context (Cundill 2010; Collins and 

Ison 2009; de Vente et al. 2016; Boyd et al. 2014).  

This thesis is therefore about critically exploring how social learning can support 

meaningful stakeholder engagement of end-users with decision support tools so that 

the knowledge produced by using the decision support tool is useful, relevant and 

applicable – so that it speaks the right language. To do so, the thesis explores a case 

study of embedding a decision support tool in a social learning process for exploring 

options for sustainable livestock production in Burkina Faso, Ethiopia and Tanzania.  

 

1.2 Pros and cons of participation – why social learning? 

The advantages of participation include allowing a wider range of actors to take part in 

discussions and decision-making, with the advantage in theory that broader 

participation can help to legitimise decision-making processes and build trust, and 

including local perspectives and knowledge offers the opportunity to improve the 

decisions to be more appropriate for the local context (Pretty 1995; Blackmore 2006). 

There are a wide range of participatory approaches, but it is sometimes unclear what 
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epistemology and teleology are underpinning the participatory approaches – the 

inherent assumptions about what and whose knowledge is valid, and what the purpose 

and design are (Blackmore 2006). Robert Chambers’ Participatory Rural Appraisal 

approach drew the concepts of participation into a toolbox that could be used and 

applied by practitioners in rural development, with an emphasis on including the 

marginalised and disadvantaged groups to avoid Western ideas and plans being 

imposed on local communities (Chambers 1994; cited in Kapoor 2002). However, the 

widespread uptake of the toolbox prompted a strongly critical backlash from the 

academic community, particularly from critical development studies (e.g. Cooke and 

Kothari 2001; Kapoor 2002). (In)famously critiquing the ‘tyranny of participation’, 

Cooke & Kothari (2001) caution that participatory approaches in practice can be “at 

best naive about questions of power, and at worst serve systematically to reinforce, 

rather than overthrow, existing inequalities”, particularly if they become a blueprint 

technical tool that ignores the social relations and power dynamics in each location 

that affect how an intervention manifests (Coe et al. 2014; Pretty 1995). For example, 

“interaction between external and local actors often fails because professionals make 

their own vision prevail while local actors normally do not dare to bring their own 

views into the discussion” (Rist et al. 2006, p.227). Mohan & Stokke (2000) point out 

that the ‘local’ is not necessarily better, that power inequalities and injustice occur at 

the local level so that participation may simply reinforce a different set of injustices, for 

example patriarchal and parochial values. Similarly, there is the potential for ‘mistaken 

learning’, where the perception of the less influential participants changes to match 

that of the more powerful participants (Muro and Jeffrey 2008). Kapoor (2002) points 

out theoretical inconsistencies in Robert Chambers’ approach, and calls for a better 

grounding in Habermas’ (1981) theory of deliberative democracy and communicative 

action, to appropriately consider providing legitimate procedures to take the onus off 

the facilitator of ensuring fair and democratic procedures; to provide a mechanism for 

checking power relations and resolve conflicts with rational debate, for just outcomes; 
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and to be aware of the tension between coming to consensus and erasing diversity in 

opinions and perspectives (Kapoor 2002).  

Yet, if better informed and directed, participation remains an important mechanism for 

creating opportunities for transformation (Hickey and Mohan 2004a). It should engage 

with development as an underlying process and “tie into broader projects of social 

justice and radical political change”, and while “it is unrealistic to expect participatory 

projects to transform existing patterns of power relations”, participation can be better 

informed and directed (Hickey and Mohan 2004b, p.13). Cornwall (2004) raises 

challenges to be aware of when creating a space for participation. In selecting and 

inviting stakeholders to participate in an activity in a created space, the external actor 

is exerting power on the participants, compelling them to take part, even if ostensibly 

letting the participants lead the process (Mirza and Perret-Clermont 2016; Cornwall 

2004). In inviting people in as stakeholders, participants are constructed by those 

inviting them to a space, and by how they perceive their inclusion in the space – if they 

are put into a category for that particular space by the inviter this affects their 

perceived, and therefore their enacted agency in such ‘invited spaces’ (Cornwall 2004; 

Tschakert et al. 2016). At the same time, regardless of how well the inviters try to 

create the arena to be equitable, “existing relationships cannot be simply left at its 

boundary” (Cornwall 2004, p.80) and will to a certain extent still influence 

participation. As such, the space is also in part defined by the participants. Similarly, 

participants are actors, with agency and self-interest, and can choose what to say and 

how to say it (Long and Long 1992; Long 2001), and therefore can use the invited space 

to give validity to their agenda (Cornwall 2004). At the same time there are practical 

constraints to effective engagement, once actors have a seat at the table – charisma 

and experience of an actor, and the language used in the space, and by the actor. 

Language is also what we use to define and categorise our understanding of the world 

– and as such, it can obscure and hide the complexity in a situation as much as it 

reveals patterns (Jones 2009). For example, language affects how others perceive what 
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is said by the actor as well as how the actor thinks (s)he will be perceived for what they 

say (Cornwall 2004).  

Another critique is of ‘imminent’ participatory development activities - those that are 

short-term, too rapid, and use participatory methodologies to tick the box and meet 

wider expectations – as opposed to ‘immanent’ activities that link into underlying 

programs or trends (Hickey and Mohan 2004b; Mudombi et al. 2017). Similarly, 

effective participation and co-production of knowledge is unlikely to happen simply by 

having more stakeholders in the room (Stirling et al. 2018; Reed et al. 2010; Cundill 

2010). In NRM, for decision-making in messy complex situations participation alone, 

even transformative or active participation, may not be enough; we need to go one 

step further and provide the opportunity for learning (Collins and Ison 2009). 

Eloquently put by Rist et al. (2006, p.220): “A major difficulty in striving for 

sustainability is the entirely normative character of the concept; to make it operative, 

individuals and groups must translate it into action-guiding ethical values.” Particularly 

in highly uncertain settings, with complex interactions, distributed power and different 

views on what the goal is, sustainability means something different to each actor (Voß 

et al. 2007; Opstal and Hugé 2013). Furthermore, some point out that the current 

societal systems and decision-making processes are not suitable for tackling those 

challenges facing social-environmental systems, because of the structure of societal 

systems and underpinning assumptions and theoretical framings (Gorddard et al. 2016; 

Shove 2010) – we cannot use the same logic to solve the problem as that which 

created it. Collaborative learning, co-production or social learning processes are seen 

as the way forward for managing complex problems, because they recognise that 

complex natural resource systems are also products of the social interactions (as 

opposed to managing them technocratically, assuming them to be a product of 

ecological conditions) (Ison et al. 2007). 

Social learning processes have been proposed as a solution in environmental or natural 

resource management (Schusler et al. 2003; Keen et al. 2005; Blackmore 2006; Ison et 

al. 2007), for sustainable development (Wals and Rodela 2014; Röling and Wagemakers 
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1998; Ramírez and Fernández 2005) and for transformational change (Cundill and 

Rodela 2012). Learning together about key concepts of interest to diverse stakeholders 

can build shared vocabulary and co-creating outputs that can be shared across 

knowledge domains (Roux et al. 2017). Yet proponents acknowledge that learning 

cannot be forced, instead we can create spaces that are conducive to learning (Collins 

and Ison 2009; Rist et al. 2006; Schusler et al. 2003). Learning is also not guaranteed 

even if all the conditions are favourable, and part of social learning is about 

understanding how the social context influences learning amongst individuals (Ison et 

al. 2013; citing Blackmore 2007). Social learning is a process, not an output or outcome 

(Lindley 2015), and as such social learning is essential but not enough on its own – it is 

a trigger, or catalyst for action, but needs to be accompanied by “appropriate 

structures and processes . . . to sustain learning and enable joint action” (Schusler et al. 

2003, p.324). This includes skilled facilitation, identifying relevant policies and 

institutions and having an understanding of the history and context as this can shape 

the possibilities for learning and change including “a deeper understanding of the 

context, power dynamics, and values that influence the ability of people and 

organizations to manage natural resources effectively is necessary” (Reed et al. 2010; 

Keen et al. 2005). 

 

1.3 Why sustainable livestock? Introducing the case study 

The thesis will make use of a short-term, three-year, project for its case study, to 

explore how a social learning process supports inclusive knowledge production and 

use. The ‘Research and Learning for Sustainable Intensification of Smallholder Livestock 

Value Chains in Burkina Faso, Ethiopia and Tanzania’ (ResLeSS) project was part of the 

Sustainable Intensification of Agricultural Research and Learning in Africa (SAIRLA) 

Programme, running from 2017-2019. It was led by the Stockholm Environment 

Institute (SEI), in collaboration with the International Livestock Research Institute (ILRI), 

Environment and Climate Research Center (ECRC) at Ethiopian Development Research 

Institute (EDRI), Institut de l’Environnement et de la Recherche Agricole (INERA) and 
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Sokoine University of Agriculture (SUA). The project worked with the CGIAR Livestock 

CRP Country Coordinators, ICARDA in Ethiopia, and ILRI in Tanzania and Burkina Faso. 

Funded by the UK Department of International Development, SAIRLA was a five-year 

programme (2015 to 2020) that sought to generate evidence and design tools to 

enable governments, investors and other key actors to deliver more effective policies 

and investments in sustainable agricultural intensification (SAI) that strengthen the 

capacity of poorer farmers’, especially women and youth, to access and benefit from 

SAI in Burkina Faso, Ethiopia, Ghana, Malawi, Tanzania and Zambia. The SAIRLA 

programme was managed by WYG International Ltd and the Natural Resources 

Institute, University of Greenwich. More details of the case are in Chapter 2: Methods. 

Agricultural production faces the competing demands to meet the Sustainable Goal of 

‘Zero Hunger’ (UNDP n.d.) while at the same time reduce or mitigate environmental 

impacts such as soil fertility, water stress, pollution and biodiversity impacts associated 

with fertiliser and pesticide use (Poppy et al. 2014; Rockström et al. 2017). This is a 

complex environmental and social challenge to address – hunger and food security are 

not simply a matter of producing more food in a more environmentally friendly 

manner, but also ensuring continuous access to food and to a nutritious diet (Garnett 

2014) and understanding the infrastructure and policies supporting (or undermining) 

the system of producing and distributing food (Sen 1981). Furthermore, the definition 

of a challenge and how to solve it vary between experts according to their views and 

interpretations (Béné et al. 2019). Livestock production in post-colonial Africa also has 

a long history of contention between pastoralism and commercial livestock keeping.  

Livestock inevitably has some environmental impact, which tends to be higher than 

plant-based protein, and beef has the highest contribution (Swain et al. 2018; Nijdam 

et al. 2012). Yet, it very much depends on the type of livestock system and the wider 

context in which that livestock system is being practiced. More intensive production 

uses less land and the relative intensity of impact is smaller, that is, for 1 kg of meat, 

intensive beef production emits far less greenhouse gases (GHGs) than extensive beef 

production (Swain et al. 2018) and could decrease GHG emissions mainly by virtue of 
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avoided GHG emissions associated with land use change (Havlík et al. 2014). However, 

the debate about livestock impacts is based on many uncertainties and selective and 

contested framings and does not necessarily take into consideration other outcomes 

and impacts associated with different types of livestock production (Scoones 2018; 

citing Garnett et al. 2017). While intensive production delivers lower GHG per kg meat, 

its negative impacts on animal well-being and local water and air pollution have been 

well covered (e.g. Steinfeld et al. 2006; Glatzle 2014) - perhaps because efforts to 

maximize yields of milk and meat can disrupt finely balanced systems (Eisler et al. 

2014). Successful intensification can lead to a rebound effect of net land expansion 

(Meyfroidt 2018) - for example, without robust policies, promises of reducing 

deforestation by reducing extensive beef rearing in Brazil may be unfounded, as the 

profitability of intensive means more individual investing in intensive production - and 

clearing forest to do so (Müller-Hansen et al. 2019; Phalan et al. 2016). Another 

rebound effect is the displacement of the extensive system into less productive or 

woodland or forest areas (Meyfroidt 2018). Replacing meat-based protein with plant-

based protein also depends on the production system (Meyfroidt 2018). On the less 

popularised side, livestock can provide important livelihood and soil fertility functions, 

in crop-livestock systems (Moll 2005; Soussana and Lemaire 2014; Herrero et al. 2010). 

For example, in areas where there are few profitable alternative land uses, extensive 

livestock production offers a viable and important livestock strategy (Ran et al. 2017; 

Jones and Thornton 2009; Erb et al. 2016; Schader et al. 2015; Ripple et al. 2013). A 

large majority of smallholders still rely on livestock for ploughing, and for maintaining 

soil fertility (Herrero et al. 2010; Giller et al. 2011; Rufino et al. 2007). Although 

nutrients are cycled back to the soil less efficiently through livestock than by adding 

plant matter directly, manure is a better source of nutrients, and livestock provide 

multiple other benefits to farmers (Giller et al. 2011). 

Political ecology studies of meat, milk and livestock production (e.g. Clay and Yurco 

2020; Turner 2004; Bollig and Österle 2013; Gonin and Gautier 2015) unpack the 

historical, cultural and socio-political aspects of pastoralism and livestock keeping in 
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Africa and globally. Agrarian political economy and food systems studies of industrial 

livestock production in the North discuss the social impact of the commodification of 

milk and meat, including the  increased reliance on capital-intensive infrastructure and 

the problems of over-production of milk flooding the market, animal health concerns 

and high environmental impact of the industrial production resulting from the 

narrative of ‘more milk’. On the contrary, political ecology studies in Africa come from 

development studies and focus on cultural ecology and livelihoods, and feminist 

political ecology studies reveal the erasure of gender dynamics and farmer 

heterogeneity in the commercialisation of dairy that mean that the promises of 

reducing marginalisation and improving nutrition may not be met (Alston et al. 2017; 

Tavenner and Crane 2018; Yurco 2018). Clay and Yurco (2020) highlight the disconnect 

between technical, data-driven environmental footprint assessments which hide the 

rich history and cultural diversity of the livelihoods within which meat and milk is 

produced. 

So, livestock development does need to be planned carefully, to avoid the problems 

faced by industrialised livestock production in the North and keep in touch with the 

social and environmental heterogeneity within livestock systems. A landscape 

approach grounded in local perspectives is proposed as an inclusive decision support 

process. The ResLeSS project held two workshops in each of the three countries, with 

different settings and different livestock, but the same approach (two workshops with 

mixed value chain stakeholders). Given the earlier discussion I want to use this case to 

explore how the social learning process supports local perspectives to be included 

when assessing the environmental impacts of scenarios and evaluating which scenarios 

are locally feasible taking both environmental impacts and other local priorities into 

consideration. 
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1.4 Research aim and questions 

The aim of this thesis is to critically explore how a social learning process supports 

inclusive production and use of knowledge for more situated and relevant use of 

decision support tools. 

The following questions contribute to answering the aim of the thesis:  

1. What perspectives are brought to or present in the workshops?  

2. How does the structure of the social learning process and use of workshop 

materials support inclusive knowledge production and use? 

3. How does the facilitation of the social learning dialogue support inclusive 

knowledge production and use? 

4. How do the structure and facilitation of learning processes support the 

exposing and reconciling, or not, of different perspectives in the workshops? 

 

1.5 Key terms 

1.5.1 Social learning process 

A core principle or assertion in the different forms of social learning is that sharing 

knowledge between different stakeholders leads to shared learning (Schusler et al. 

2003), based on deliberation (Maarleveld and Dangbégnon 1999) and communicative 

action (Rist et al. 2006) to structure communication between actors; although Cundill 

and Rodela (2012, p.11) note that “deliberative processes do not always led to a shared 

understanding, agreement upon the issue at stake and eventually to learning”. A 

second core principle is to extend learning beyond the individual, but also recognising 

an interplay between the individual and the context or situational factors that drives 

learning – “Behavior is certainly influenced by the environment, but people also play a 

role in creating this environment” (Maarleveld and Dangbégnon 1999, p.268). 

There is not yet one common definition (Parson and Clark 1995; Schusler et al. 2003) - 

and some argue that to be true to the concept it should be emergent (Collins and Ison 

2010), and therefore not pinned down to one definition. Building on Reed’s (2010) 
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commonly used definition, the Climate Change and Social Learning (CCSL) working 

group led by the CGIAR Research Program on Climate Change, Agriculture and Food 

Security (CCAFS) has developed the following definition of social learning (Van Epp and 

Garside 2014; Kristjanson et al. 2014): 

“Social learning approaches help facilitate knowledge sharing, joint learning and co-

creation experiences between particular stakeholders around a shared purpose, taking 

learning and behaviour change beyond the individual to networks and systems. 

Through a facilitated iterative process of working together, in interactive dialogue, 

exchange, learning, action and reflection and on-going partnership new shared ways of 

knowing emerge that lead to changes in practice.” 

Each researcher, user or practitioner should define how they use social learning and to 

what purpose, but common principles are (i) co-creation of knowledge; (ii) reflection 

and recognition of others’ perspectives and others’ underlying goals and values; (iii) 

understanding complexity and interdependence, leading to (iv) (partial) convergence of 

goals (vision), (v) mutual agreement and (vi) collective or coordinated action creating 

opportunity for transformational change (Muro and Jeffrey 2008; Salvini et al. 2016; 

Ensor and Harvey 2015), or more simply when different actors more or less 

simultaneously change their ‘mindset’ in such a manner that it leads to new patterns of 

effective coordination of action (van Mierlo et al. 2010).    

 

1.5.2 Stakeholders and actors  

In this thesis, I have used the term ‘stakeholder’ throughout, to refer to the individuals 

who were invited to take part in the social learning process because it is relevant to 

them in some way (Collins and Ison 2009). The choice of using stakeholder rather than 

actor is influenced by the framing of the ResLeSS project as working on livestock value 

chains and considering actors from the value chain as the key stakeholders. 

Furthermore, participation, collaboration and learning literature commonly use the 
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term stakeholders (Reed 2008; Cuppen 2012; van Bruggen et al. 2019; Schwilch et al. 

2012).  

However, rooting my thinking in Long’s actor-oriented approach (e.g. Long 2001), I also 

recognise that ‘actors’ is a more encompassing term that includes individuals or 

entities whose decisions impact livestock production even if they had no explicit stake. 

A social actor is an individual, or an entity that is capable of making a decision, so a 

church community or a company is a social actor, but not ‘society’ at large - or indeed a 

village or town community, unless they specifically come together to act. Even the 

most submissive individuals have some measure of agency, and influence how life and 

institutions play out, by their adhering to the institutions, or withholding action – 

‘weapons of the weak’ and hidden texts (Scott 1985; Scott 1990) and ‘everyday politics’ 

(Kerkvliet 2009; Turner 2012). 

 

1.5.3 Perspectives vs discourses 

I focus on perspectives in this thesis, as the views held by individuals, their particular 

attitudes towards an issue. Perspectives are informed by “the everyday practices of the 

actors and the way they live, give meaning, meet, communicate, and engage in 

activities” (Mirza and Perret-Clermont 2016, p.82). Among other things, one’s 

perspectives are influenced by discourses to which one has been exposed, but I am 

more interested in drawing out the perspectives than identifying which broader 

discourses they belong to. 

Similar to van Hulst & Yanow’s (2016) framings, discourses provide a certain way of 

viewing the world that offers an interpretation of what information that discourse 

would define as common sense and what knowledge it considers as legitimate (Dryzek 

1997). A discourse is made up of “a set of categories and concepts embodying specific 

assumptions, judgements, contentions, dispositions, and capabilities.” (Dryzek and 

Niemeyer 2008, p.481), assigning entities as existing or relevant and whether or not 

they have agency and approved motives, and encodes these characterisations in 
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metaphors (Dryzek and Niemeyer 2008). Examples of different discourses of 

environmental change and biodiversity conservation in Section 1.7.2 display the 

implications of different assumptions and judgements on how the problem is defined 

and who is assigned as the victim or the villain and what should be done about it. 

 

1.5.4 Decision support tools, CLEANED-R and the Transformation Game 

Decision support tools, or decision support systems, are a means of packaging scientific 

information in such a way that it assists individuals or groups of individuals in their 

decision process, typically by helping to process large amounts of complicated data 

(Janssen 1992; Jakku and Thorburn 2010). They are not intended to provide an answer, 

as they cannot replace the judgement of individuals. Instead, they can support 

individuals in reaching a decision by providing information and sometimes guiding or 

structuring the decision process. Software-based decision support tools are 

underpinned by one or more models of the system or process of interest, such as a 

livestock system, river catchment, crop production or flood risk (Jakku and Thorburn 

2010; Uran and Janssen 2003). This thesis is interested in the way information is 

packaged in decision support tools, and how users (decision-makers) are enabled to 

use the decision support tool and, therefore, the information it is offering, in the 

context of political ecology’s interest in the production and use of knowledge (see 

section 1.7).  

The case study used in this thesis makes use of a web-based decision support tool, 

CLEANED-R (Pfeifer et al. 2020; Notenbaert et al. 2016), designed to help users 

calculate the environmental impact of livestock production in a landscape according to 

what types of livestock production are present. It is underpinned by a relatively simple 

model that calculates, for the livestock in a landscape according to their genetics, 

weight and number, the water required to grow their feed, carbon dioxide equivalents 

(CO2e) associated with growing the livestock and the soil nutrient balance related to 

the production of their feed (Pfeifer et al. 2019; Pfeifer et al. 2020). It also calculates 
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the amount of meat, milk and manure produced by the livestock population. For the 

learning process, to facilitate groups to use the CLEANED-R tool, and to use it as part of 

a discussion, the tool was embedded in a board game, the Transformation Game 

(Morris et al. 2019; Morris et al. 2020), that replicated the user interface and enabled 

groups to collaboratively build a scenario representing the livestock population and 

management in their landscape. This provided the input to the CLEANED-R tool which 

could be run in a few minutes, providing the group with the likely change in water 

demand, CO2e, soil fertility and meat and milk production of their scenario compared 

to the present situation, so they could evaluate the changes against their expectations 

and priorities. They could then tweak the scenario and test it iteratively until they were 

satisfied with the results. 

 

1.6 Thesis and chapter structure 

The rest of chapter one reviews political ecology literature on analysing the multiple 

inter-linked dimensions of a context, providing the foundation for the conceptual 

framing of the thesis. It introduces critical conceptualisations of knowledge production 

and use and how these influence the way in which issues are framed, problematised 

and acted upon, as well as how the characteristics of an issue change with the 

definition of scale and the relationship between historical and environmental change 

processes. 

Chapter two outlines the research approach and methodology, describing the 

qualitative approach of using a comparative case study, outlining the research 

philosophy and theoretical framework. It then details the participant observation, 

reflective debriefs and semi-structured interviews that comprise the qualitative 

methods of data collection and analysis used, including considerations taken into 

account. Finally, the chapter ends with a description of the three case study sites and 

the social learning process used in each site.  
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Chapter three, the first results chapter, provides the foundation for the main analytical 

chapters by providing the reader with a picture of what happened in each workshop; 

chapters four and five then interrogate what happened from different conceptual 

lenses. Chapter three responds to research question one by describing the perspectives 

raised by each stakeholder group over the course of the workshops. Raw group 

discussions and outputs from workshop activities from the workshop reports are 

analysed to extract what could be inferred about their perspective on livestock 

keeping, livestock production and how they view the place and role of livestock in 

relation to livelihoods now and in the future. Semi-structured interviews with selected 

workshop participants from each stakeholder group supplement the understanding of 

each stakeholder group and further support the interpretation of their perspectives. 

Chapters four and five are the main analytical chapters of this thesis. These two 

chapters are written in such a way that they sit as standalone pieces of research, which 

have been prepared for submission as academic papers, while still building the thesis 

story and answering the research questions. They follow the structure of academic 

papers, with their own introduction section that frames the research problem and 

literature review to unpack the conceptual lens used in each. The specific methods 

taken in each chapter are then outlined, along with case study information where 

required. This is followed by results and discussion, done both in relation to the 

chapter’s conceptual lens and the thesis research questions. A short conclusion then 

summarises the main contributions. 

Chapter four, “Games as boundary objects: charting trade-offs in sustainable livestock 

transformation”, uses the lens of boundary objects to understand how the workshop 

activities and use of the decision support tool by embedding it in the learning process 

contributed to eliciting, capturing and working with perspectives from the diverse 

stakeholder groups. It answers research question two, and its findings contribute key 

insights for answering research question four. Building on boundary objects as items 

flexible enough to be understood by all without having one common definition, 

structured boundary objects visualise actors’ input in a comparable format to facilitate 



 

32 
 

knowledge sharing. The chapter assesses the benefits and challenges of using 

structured boundary objects in stakeholder processes to support meaningful 

stakeholder engagement. It describes the functions of boundary objects and, for the 

case, how the decision support tool provided these functions. It then discusses how the 

boundary objects represent stakeholder perspectives and how the findings inform our 

understanding of the trade-offs implicit in sustainable livestock production. 

Chapter five, “Letting conflict work for us - learning from differing perspectives on 

sustainable livestock production in Africa”, uses a lens of constructive conflict to 

analyse when and how diverging perspectives in multi-stakeholder social learning 

workshops lead to productive conclusions. Drawing together insights from social 

learning and participation literature on designing enabling spaces for learning with 

literature on interpersonal conflict in groups, teams and stakeholder dialogues, it 

builds an analytical framework for assessing the factors contributing to constructive 

conflict in stakeholder dialogues. It answers research question three, and its findings 

contribute key insights for answering research question four. It illustrates the use of 

the framework by describing moments of diverging perspectives from each case study 

site, assessing them with the framework to understand what influenced the emergence 

of the conflict, how it evolved and how it was concluded. It then discusses how conflict 

opened up and closed down opportunities for learning and offers recommendations 

for practitioners on using the framework to design learning processes that invite 

constructive conflict. 

Chapter six draws conclusions from the three results chapters to answer the overall 

aim of the thesis, discussing five insights that reflect cross-cutting themes of structure, 

design and facilitation. The five insights are discussed in relation to the literature in 

chapter one on knowledge production and use in political ecology and broader 

literature where relevant. Taken together, they produce an argument that boundary 

objects in a structured process and a spirit of respectful debate that fosters 

constructive conflict come together to create the space to articulate and challenge 

perspectives, and thereby support constructive discussions and learning. Then, chapter 
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seven gives a brief summary of the chapters and draws out the contributions of the 

thesis. It concludes with reflections on the research process and limitations that arose, 

as well as recommendations for future directions of this research. 

 

1.7 Literature review 

The diverse field of political ecology was chosen to support this thesis because it 

highlights the multitude of social, economic, historical, cultural and political aspects 

that influence life choices in addition to the environmental aspects that an 

environmental impact assessment resource researcher might typically consider. 

Furthermore, it has a lot to say about individual agency, and knowledge production 

and use, which are key factors in a learning process. In the development literature, 

particularly in relation to natural resource management and agriculture, political 

ecology represents several disciplines2 who share political ecology’s interest in critically 

analysing the context behind a particular issues, to understand the relationship 

between economics, politics and nature to create productive, but sustainable 

landscapes (Robbins 2012, p.13). This emphasis on unveiling alternate readings of the 

knowledge wielded in environmental management decisions makes political ecology a 

good reference for what should be taken into consideration in inclusive social learning 

processes.  

Political ecology has accumulated a valuable toolkit for analysing the multiple inter-

linked dimensions of a context, both locally and situating it within a broader regional 

context (Birkenholtz 2012). The construction and politics of knowledge and use of scale 

as a socially-constructed variable have been recommended to other fields, for example 

for enhancing the analysis and understanding of social-ecological systems (Cote and 

Nightingale 2012; Ingalls and Stedman 2016) and socio-technical transitions (Lawhon 

 

2 Disciplines represented in the field include anthropology, forestry, development studies, environmental 
sociology, environmental history and geography. 
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and Murphy 2012) by allowing an analysis of power and social processes in otherwise 

more environmentally-focused work.  

Three themes are particularly interesting for bridging knowledges in social learning, 

although they are inter-linked. In particular, the historical influence runs through the 

production and use of knowledge and scalar processes. 

i) The production and use of knowledge(s) and discourses. This is important because it sets 

the stage for how a situation is interpreted (in the case of a development intervention, 

how the ‘problem’ and the ‘solution’ are defined and presented), what story gets told 

and acted on, and what opportunities there are for altering it 

ii) Understanding scalar processes, and implications for distribution. This is important for 

realising that impacts are not uniform – although it is easy to talk of units, such as 

considering the national or town or district as one unit, they are not. One needs to 

consider the distribution of access, allocation, voice and effects  within and among units. 

iii) Exploring history and culture, to identify the ‘historically and culturally situated storyline’ 

that produces the day-to-day backdrop, including environmental change, institutional 

setting, cultural setting.  

For this thesis, the production and use of knowledge are most relevant, but scale and 

history cannot be dissociated from knowledge production and use and are therefore 

included for the broader theoretical background they provide. 

1.7.1 Brief history of political ecology 

Political ecology explores how environmental management decisions come to be 

made, who the outcomes affect and how, revealing aspects of the ‘context’ at regional, 

national and global level that influence or explain individual actions and impacts 

related to the environment at a local level. Ingalls & Stedman (2016) sum up political 

ecology effectively in two core assumptions: “(1) that there is an unequal distribution of 

both the costs and benefits associated with environmental change, which reproduces the 

structural power asymmetries that were the cause of these differential distributions; and 

relatedly, (2) environmental degradation is both the cause and result of social marginalization, 

wherein asymmetrical relations of power exacerbate degradation through pressures of 

production on the natural environments of the poor and powerless”. It is a vast field, but 

several works provide a good overview (Bryant 1998; Forsyth 2003; Perreault et al. 

2015; Robbins 2012; Robbins and Monroe Bishop 2008; Turner 2014; Turner 2016b; 
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Walker 2005; Walker 2007). Political ecology draws on diverse theories and 

epistemologies including neo-Marxism, post-structuralism and post-modernism 

(Lawhon and Murphy 2012). Foucault’s (1980a) work on knowledge and power marked 

a significant shift to post-structuralism. Over time, political ecology has explored how 

global economic drivers prompted ‘mis’ management of natural resources (e.g. Blaikie 

1985), how power relations between peasant farmers and the elite, and within 

households mediate human-environment interactions (Bryant 1998), and how 

scientific ‘facts’ are constructed (Peet and Watts 1996; Peet and Watts 2004). Arturo 

Escobar made significant contributions from anthropology to developing a ‘post-

structural political ecology’ (Escobar 1996a; Escobar 1996b), which has become a core 

pillar of political ecology. Escobar argued that if beliefs and ideology shape how we see 

the environment (Escobar 1996a), then the discourses3 of degradation, biodiversity 

and development in South America for example could be traced to the industrialised, 

and external, perspectives of the international actors getting involved (Escobar 1995; 

Escobar 1996b; Escobar 1998). Linked to Escobar’s work, Braun and Castree developed 

the concept that nature is socially constructed (Braun and Castree 1998; Castree and 

Braun 2001). Similarly, acknowledging that knowledge is shaped by the epistemology 

of those creating it means recognising that it is subject to cultural politics influencing 

what is knowledge and how it is produced (Bollig and Schulte 1999; Flynn 2007; Hajer 

and Versteeg 2005). Together, these conceptualisations of knowledge call for 

recognising knowledge to be local and situated, and therefore there can be a multitude 

of ‘truths’ (Adriansen 2008; Nygren 1999). For example, an “environmental problem” is 

only a problem if it is perceived to be so (Robbins and Monroe Bishop 2008, p.748). 

Drawing on insights from science and technology studies, Forsyth (2003) and others 

 

3 Dryzek (1997) defines discourse as: “A discourse is a shared way of apprehending the world. Embedded 

in language, it enables those who subscribe to it to interpret bits of information and put them together 
into coherent studies or accounts. Each discourse rests on assumptions, judgements, and contentions 
that provide the basic terms for analysis, debates, agreements and disagreements, in the environmental 
area no less than elsewhere.” (Dryzek 1997, p.8)  
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explore the production, use and spreading of knowledge (Forsyth and Walker 2008; 

Goldman et al. 2011; Kull 2004; Robbins 2007). 

A rich area of research grew around the idea of questioning whose knowledge was 

used to define the ‘environmental problem’, and what factors were assumed to be 

important (Bryant 1998; Little 2003). It raised the importance of taking local indigenous 

knowledge4 into account to understand the complexity and diversity of local situations 

(Leach and Mearns 1996). Scholars such as Agrawal (1995) and Forsyth (2003) 

proposed a hybrid approach to incorporate ‘scientific’ and ‘local’ knowledge where 

possible, and one can find examples of where the ‘indigenous’ knowledge or resource 

users’ knowledge is as good or better than that of scientists’ (Johannes et al. 2000; Oba 

and Kotile 2001). However, one should not romanticise indigenous knowledge. 

Indigenous knowledge should not be used without question because it is patchy, not 

necessarily representative and can be mis-interpreted when taken out of context 

because it is tied to the epistemology creating it (Briggs 2005; Opstal and Hugé 2013; 

Reed et al. 2008). From anthropological cases, Sillitoe (1998) noted that while 

‘scientific’ and ‘local’ knowledge are different, placing priority on one or the other 

should not be automatic - ‘scientific’ knowledge is just as socially constructed as 

‘indigenous’ knowledge (Briggs 2005).  

A related anthropological insight from Vayda and Walters (1999) was the critique of 

political ecology for always assuming that there is a political explanation. They showed 

that sometimes environmental variation and suitability provides a better explanation 

than politics and cautioned political ecologists to be open to other explanations (Vayda 

and Walters 1999). From rangeland ecology came a similar insight, that there is natural 

and historical change in the environment, which can be shaped by society, but which 

shapes society in turn (Scoones 1999), thus urging political ecologists to consider 

ecological processes as well as social processes. Thus a plurality of vision is valuable 

 

4 I try to distinguish between ‘local’ and ‘indigenous’ knowledge, assuming that ‘indigenous’ is one type 

of ‘local’ knowledge. 
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when studying the contexts of environmental management (Leach and Mearns 1996)5; 

Escobar called for ‘pluriversal studies’ to recognise the plural ontologies and visions of 

sustainability (Escobar 2011). Andrea Nightingale brought social, cultural and ecological 

strands together, analysing the “shifting, dialectical relationships between social and 

power relations, cultural beliefs and practices, and ecological processes to allow an 

interdisciplinary, complex assessment of social and environmental change” (2003b), 

also promoting a pluralist research approach (e.g. Nightingale 2003b; Nightingale 

2015). 

Scale in political ecology has been actively debated, from a concern about putting too 

much faith in the local scale, whereas political, economic, cultural and ecological 

processes operate simultaneously at a range of scales (Brown and Purcell 2005; Herring 

2001; Mohan and Stokke 2000; Zimmerer 1994). Rather, Brown & Purcell (2005) 

suggested that scale is also socially constructed, and therefore it is worth investigating 

the social processes that negotiated a scalar arrangement and keep it ‘fixed’; although, 

if scale is socially constructed it is always open to be reconstructed and is therefore 

malleable (Brenner 2001; Green 2016; Neumann 2009). Geographers reached out for 

insights from Bruno Latour’s actor-network theory to propose a hybridity thesis to 

conceptualise how human and non-human agents exert their power as part of 

scientific, economic and political networks, rather than using Blaikie & Brookfield’s 

(1987) ‘chain of explanation’ approach – the hybridity thesis would allow political 

ecologists to mix the insights of historical analysis with network thinking to explain 

relationships and power dynamics better (Rangan and Kull 2009; Robbins 2012). 

Rangan and Kull build on Sayre’s work (Sayre 2005) considering how the construction 

of scale affect the perception and implications of change and difference, and therefore 

propose that “scale is produced by three moments of action: operation (Sayre’s 

 

5 Andrea Nightingale’s use of situated knowledge to propose that climate change adaptation research 

use plural epistemologies and hybrid methodologies is very relevant, but outside political ecology 
(Nightingale 2015) 
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ontological moment), observation (Sayre’s epistemological moment), and 

interpretation (the moment of translation)” whereby the moment of translation is the 

point at which researchers create a link between their epistemology and ontology.  

 

1.7.2 Production of knowledge  

 “According to Arturo Escobar (1995), discourses are produced within 

particular epistemological and cultural conditions, which articulate 

upon given historical situations.” (Guthman 1997, p.46) 

Foucault’s ‘Truth and Power’ raised that ‘truth’ is generated by the social systems and 

practices that maintain it, so “Every society has a regime of truth: that is, the types of 

discourse that it accepts and makes function as true.” (Foucault 1980b, p.131). In 

environmental research, therefore, it is not enough to understand the linked social-

ecological system but also how our understanding of that system was formed. What 

are the scientific, government and local accounts that contribute to stories about social 

and environmental conditions, and who is behind them, which state institutions, media 

companies, experts, and even families are supporting them and giving the stories 

power?  “How do specific ideas about nature and society limit and direct what it is 

taken to be true and possible?” (Robbins 2012, p.70). From this perspective, the realist 

ontology of causal chain analysis restricts it from understanding the negotiations 

behind the political and economic structure that it reveals. A rich body of case studies 

in the 1990s explored these questions, producing evidence that the story on the 

ground was not as simple as the common-knowledge storylines of social-ecological 

interactions that had become (and to some extent still are) ‘received wisdom’. Two 

aspects of knowledge production emerge – how knowledge is produced within 

research, and how research knowledge is produced or commissioned for actors outside 

of research. 
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1.7.2.1 What are the discourses? 

By viewing the concepts that we call environmental ‘problems’ as historically produced 

discourses, rather than as objective phenomena, you can reveal the networks of actors 

benefiting from the actions presumed to be needed by the discourse and what has 

been concealed by the discourse (Escobar 1998) (drawing on science and technology 

studies and actor-network theory). For example, in biodiversity conservation, Escobar 

(1998) identified four ways of viewing and defining biodiversity conservation, which is 

to say four discourses of biodiversity conservation. The first two, the globalocentric and 

sovereignty perspectives of resource management, are produced by dominant global 

institutions such as the World Bank and international organisations, and embody 

Western ideals of market economics such as capital, individual accumulation and 

protecting that through intellectual property rights. The focus is on the symptoms 

(biodiversity loss) rather than the causes, offering prescriptive solutions including 

scientific research, international planning for conservation and economic mechanisms 

for compensation and ‘protection’. Some see these two discourses as a form of 

bioimperialism, and advocate instead two discourses arguing (bio)diversity is cultural 

as well as biophysical, that identity is linked to territories and the associated diversity: 

biodemocracy from progressive southern NGOs and cultural autonomy, a social 

movements perspective. These discourses call for collective rights instead of 

(individualistic) intellectual property and for a halt to capitalist activities that are the 

cause of destruction.  

In another example, Adger et al. (2001) explore cases of four global environmental 

challenges, deforestation, desertification, biodiversity use and climate change, and find 

that in each case there are broadly two global discourses explaining the so-called 

problem. On the one hand, a global environmental management discourse cites the 

local smallholders or peasants as the cause due to their over-exploitation of resources. 

On the other hand, a populist discourse cites the smallholders and peasants as victims 

of multi-national companies and international consumer demand that drives the local 
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actors to take destructive and extractive action. In all cases, the situation on the 

ground revealed more complex political ecology that did not fit either global discourse.  

Environmental management solutions are built from the policies and the underlying 

science that created the discourse. For example, the global environmental 

management or globalocentric discourse holds that only global agreements, with 

international programs often in association with external interventions and strict 

regulations controlling resource use can combat desertification, deforestation and 

climate change. But, following the idea that for the globalocentric discourse the 

science, policies and solutions are narrowly constructed, intentionally or not, from 

ideas external to the site of the ‘problem’ (and often Western ideas), they tend to 

benefit selected proponents and are thus interwoven with power relations. As many 

case studies in forestry (Jewitt 1995; Peluso 1992), soil conservation (Guthman 1997; 

Rocheleau et al. 1995; Tiffen et al. 1994) and biodiversity use and conservation 

(Campbell 2007; Neumann 1992; Neumann 1997) show, the solutions benefit the state 

and other powerful actors more than the local people affected by changes in the 

resource use (more on this in Section 1.7.3. Use of Knowledge). 

 

1.7.2.2 What is the ‘evidence’ and the associated story? 

Taking a step back, what are the ‘facts’ supporting these discourses and how were they 

created? Four points are picked out here. Firstly, directly or indirectly, a researcher’s 

discipline affects what insights are revealed (and which are not). Second, this means 

that those commissioning knowledge production influence the outcome with their 

choice of who does the research. Thirdly, ‘scientific’ knowledge is not the only 

‘evidence’ out there. Finally, there is always an element of uncertainty in data, but if 

the story is compelling, this can be forgotten. 

     One’s discipline and the prevailing concepts at the time influence which questions 

are asked, which methodology to explore them, which indicators are used, and which 

factors are considered important (Forsyth 2003; Little 2003). These are implicitly 
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guided by one’s epistemology, with different “understandings of causality and 

explanation, what constitutes evidence, the value of quantitative and qualitative 

research methods, and other paradigmatic issues that can be difficult to reconcile 

(Evely et al. 2008; Mollinga 2010a). Likewise, the choice of temporal, spatial, or 

quantitative dimensions used focus and bound the research (Ahlborg and Nightingale 

2012). These choices, subconscious or not, affect what conclusions are drawn by 

scientists – and what remains undiscovered. For example, revised thinking and 

research in rangeland ecology drawing on the new dynamic equilibrium concepts 

suggested that earlier studies could not have known what ‘over-grazed’ and 

‘desertified’ was as they used the wrong vegetation indicators and did not take into 

account climate variability and long-term vegetation changes (Little 2003). As a result, 

rangelands were deemed ‘fragile’ whereas in fact the extensive, mobile livestock 

management of pastoralism was later found to be inherently resilient, having evolved 

to deal with the climate variability (Behnke and Scoones 1992; Little 2003; Scoones 

1999). Similarly, in modelling for environmental management, it has been found that 

there is often a mismatch in perception of what the modellers think is useful and 

important to measure, model and present as results compared to what the users want 

(Dewulf et al. 2005; Mollinga 2010a). As Forsyth (2003) argues, the implications are 

that “many environmental policies will not address underlying biophysical causes of 

environmental problems; second, many environmental policies will impose unnecessary 

and unfair restrictions on livelihoods of marginalised people” (Forsyth 2003, p.11).  

In a more practical sense, the creation of knowledge, including research, is an 

inherently ‘political and institutionalised process’ due to the choices made in setting 

agendas for funding, the framing of problems and research questions to fit in with the 

support provided for research and the political or strategic motivations in choosing 

how to implement research or selecting what research results to share to inform 

policies (Clay and Schaffer 1984; Kerkhoff and Lebel 2006; Vogel et al. 2007). 

Knowledge governance seeks to understand what is considered ‘valid’ knowledge 

(credible, salient, legitimate) in different social-political contexts, and understand what 
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rules, norms and values influence how knowledge is produced, shared, accessed and 

used (Clark, Kerkhoff, et al. 2016; Kerkhoff 2014; Kerkhoff and Lebel 2006; Vogel et al. 

2007). Types of knowledge have been characterised in several ways. Very common is 

the separation between scientific knowledge created from research, assumed to be 

generalizable with universal significance, and indigenous knowledge which is tested by 

the need to survive and therefore more meaningful in an everyday context (Briggs 

2005). Another way to look at it is academia, teachable and abstract knowledge 

(episteme, ‘know-why’) compared to practical knowledge which is a combination of 

knowing how to do the job, to implement the abstract knowledge (techne, ‘know 

how’), and “ethical and political-practical knowledge (phronesis), which relates to the 

ability to know what makes a good end and a viable, morally defensible path toward 

that end” (Fazey et al. 2018 citing Aristotle; Reed 2008). There are also critiques of the 

way knowledge is considered a product in technical, positivist traditions, arguing 

instead that knowledge is socially constructed, information that comes to life when 

interpreted through individuals’ and groups’ experiences and worldviews, similar to 

how traditional knowledge is closely tied to culture and history (Opstal and Hugé 2013; 

Berkes 2012).   

One can also question the certainty of evidence, scientific or otherwise, that was used 

to legitimise environmental policies. For example, biophysical science is often used 

unquestioningly without taking account of uncertainties and limitations in what 

variables were taken into account (Forsyth 2003; Guthman 1997; Stott and Sullivan 

2000). This is particularly important when the conclusions provide compelling 

storylines that support particular claims (Kenworthy 1997; Leach and Mearns 1996). 

Scientific evidence is usually a simplification of any given situation, providing a selected 

representation of reality, endorsed by and supporting certain power relations (Escobar 

1995).  

For example, an early work by Erik Eckholm in Nepal explained that deforestation for 

fuelwood destabilised the slopes in the Himalayas causing more soil erosion and silting 

of the rivers and therefore more flooding – despite being rooted in very little data 
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(Eckholm 1976; cited in Guthman 1997; and Ives and Messerli 1989). Yet, the storyline 

had a logic that resonated with international aid programs and other scholars and was 

used to support several eras of development interventions (Guthman 1997). The 

scholars realised the insufficiency of the storyline, but found that further scientific 

evidence was ignored or re-interpreted to support the development discourses; “the 

facts about environmental deterioration have become subordinate to the broader 

debates on the politics of resource use and sustainable development” (Guthman 1997).  

Similar examples abound in rangeland science. Rangeland research in the 1970’s, 

inspired by Garret Hardin’s Tragedy of the Commons (1968), espoused that the large 

herds of local animals, managed by mobile grazing of open access, communally 

managed rangelands was causing overgrazing to the extent of being severe 

environmental degradation (Bollig and Schulte 1999; Homewood 2014). The storyline 

of desertification goes back further, to the original colonists perceiving the advance of 

the Sahara southwards due to increasing population, reinforced by Lamprey’s 

vegetation comparison (Adger et al. 2001). This evidence provides support for the 

social theory that local people, including pastoralists, could not manage their land, and 

instead enclosure and external management that excluded pastoralists was required to 

protect the natural savanna environment which became idealised in Western minds 

(Blaikie 2006, p.1948; Bollig and Schulte 1999). This research was subsequently 

countered by ecologists in the 1980s and 1990s, who argued that the drylands are a 

variable system, and that fluctuations can be equally, or more, attributed to climatic 

variability than to human influence; and that the concept of carrying capacity had been 

poorly used (Adger et al. 2001; Behnke et al. 1993; Bollig and Schulte 1999). Ecologists 

pointed to the flaws in Lamprey’s studies – he compared the state of the Sahel at the 

end of a very wet period (1950s) with the state at the end of a very dry period (1970s) 

(Adger et al. 2001). Anthropologists showed that the dynamic and flexible lifestyle, 

herd management and social institutions were adapted to the variable ecology of the 

drylands and based on a wealth of indigenous knowledge of the local environmental 

processes (cited in Bollig and Schulte 1999; e.g. Homewood and Rodgers 1989). With 
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the new, dynamic ecology, it was shown that the drylands where Africa’s livestock are 

typically located are actually in a dynamic, non-equilibrium driven mainly by drought, 

and that livestock numbers adjust to the dry periods (Scoones 1995). As such, livestock 

grazing was shown to have less effect on long-term grass production than the 

fluctuations in rainfall. Secondly, as a dynamic system, the rangelands are patchy in 

space and time, meaning that the flexible movement of pastoralists – who ‘follow the 

grass’ – is critical (Behnke et al. 1993; Sandford 1995). This also means that the 

enclosures of the 1970s were flawed, because they limit the flexibility needed to make 

the most of heterogeneous production of the rangeland. Yet a study of rangeland 

management in Botswana showed that despite the evidence against such simple 

storylines, in this case the tragedy of the commons, policy change is not always 

automatic, if following the initial discourse and its supporting evidence suits the 

purposes of the policymakers (Blaikie 2006, p.1947). 

 

1.7.2.3 Who supports the story and makes it ‘the truth’? 

 “The facts, then, are not the issue, but rather, who has the power to 

claim they are facts.” (Guthman 1997; citing Escobar 1995) 

Acknowledging that knowledge is shaped by the epistemology of those creating it 

means recognising that it is subject to cultural politics influencing what is knowledge 

and how it is produced (Bollig and Schulte 1999; Flynn 2007; Hajer and Versteeg 2005). 

While ‘whose knowledge counts?’ is an obvious question, Ingalls and Stedman (2016) 

raise three further questions. First, ‘who gets to decide whose knowledge counts?’ 

which links to representation in decision-making and control over knowledge. Second, 

‘who wins and who loses from the decision?’ which links to the sociology of human-

environment interactions. And finally, ‘what are the political implications of the 

decision?’ which prompts analysis of whether there are other power structures that 

may erode the success of a proposed solution. As Rocheleau found, “[t]he history of 

crisis construction and resolution by outsiders, juxtaposed with the diverse experience 
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of people within the region suggests that simple solutions to single problems may 

actually create new crisis, [locally] and elsewhere.” (Rocheleau et al. 1995)  

Interdisciplinarity and integrating knowledge is commonly proposed in order to 

address the narrowness of previous forms of knowledge production, but comes with 

challenges of bringing together the assumptions of different epistemologies not only 

between natural and social science but within each; researchers will have different 

views on what information is acceptable as data  and how much data is needed to 

produce an understanding, but will also collect data that illuminates different 

questions, making it difficult to combine. Positivists seek observations to create an 

approximation of the real world whereas subjectivists seek to understand the process 

by which the observed ‘real world’ was created by the collection of individuals acting 

or reacting to their lived experience and interaction with others (Bardhan and Ray 

2006; Evely et al. 2008; Mollinga 2010a; Raymond et al. 2010). Then there are the 

challenges of bringing together the generalizable, abstract scientific knowledge with 

the local, experiential and sometimes fragmented indigenous knowledge – particularly 

for those who do not trust the knowledge that comes from a different epistemology to 

their own (Berkes 2009; Berkes 2012; Reid et al. 2006). Goldman (2007) proposed 

‘building dialogue’ rather than ‘building bridges’ between different knowledges – by 

mapping “the ‘situated knowledge’ or ‘knowledge spaces’ embodied by Maasai and 

conservation scientists” (emphasis in the original) to see where the two meet. In this 

way, one can identify the strengths and weaknesses in each knowledge type.  

But also, following the idea that everyone has their own worldview, and interprets the 

experience of others through their own worldview, therefore it implies that the 

researcher is always re-interpreting others’ worldviews through the researchers’ 

worldviews (Opstal and Hugé 2013). As such, it is important to do research with the 

subjects, for example in a collaboration, to avoid the danger of past positivists and 

colonialists who implicitly subdued the voice of the subject by interpreting their 

findings and writing up their research experiences through the researcher’s world view.  
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Boundary work, boundary organisations and bridging organisations emerged to 

address the challenge of bringing knowledge together across diverse worldviews, 

epistemologies and knowledge systems (Berkes 2009; Mollinga 2010a). Boundary work 

explicitly recognises that knowledge is translated and transformed when it passes from 

one actor’s domain to another (Berkes 2009; Clark, Tomich, et al. 2016; Oswick and 

Robertson 2009). It is also aware of the importance of politics of expertise and context 

in the process – for example, handling different agendas that might clash, or deciding 

what knowledge is credible. Similarly, there is power involved in choosing which 

information to share or not (Oswick and Robertson 2009). 

 

 

1.7.3 Use of knowledge  

“Knowledge is not power, it is only potential. Applying that 

knowledge is power. Understanding why and when to apply that 

knowledge is wisdom!” Takeda Shingen 

Or, in other words, power is not just knowledge, power is the ability to use one's 

knowledge – this speaks to the person recognising the value of his/her knowledge, but 

also about others recognising his/her knowledge as valid and letting them take part 

and contribute. As mentioned earlier, studies of postcolonial resource management 

show the historical (colonial) influences in the discourses of environmental problems, 

with an interest in providing resources to international or imperial market. The 

desertification and deforestation discourses have roots in research done during 

colonial times that took hold because the solution was enclosure and privatisation 

(Adger et al. 2001) – benefiting state enterprises such as forestry (Bryant 1997; Guha 

1989; Peluso 1992) and ranching (Blaikie 2006; Peters 1994). For example, the colonial 

system of ‘scientific forestry’ in South-East Asia ‘protected’ forests by turning to 

commercial forestry, keeping species preferred by international markets and weeding 

out other, locally relevant species, also closing off the forest to other local uses of 



 

47 
 

forests. This was a driven transformation in the social and ecological conditions, 

building a discourse of ‘progressive modern forestry’ in which local activities were 

designated as ‘ecologically bad’ and ‘illegal’ – in all ways stamping out the rights of the 

local residents to use the forest resource (Bryant 1996). The result was to legitimise the 

new concept and de-legitimising the old knowledge and practices. As Bryant (1998) 

reviews, the discourses have been maintained in postcolonial times, and indeed, 

resource extraction in third world countries may even be said to have intensified as 

demand for resources for ‘modernisation’ and individual and group wealth grows.  

Leach & Mearns’ (1996) and other collections of case studies provided evidence that 

challenged the ‘received wisdom’ of simplified storylines and discourses, including that 

desertification in the tropics was caused by overgrazing and related anti-pastoralist 

views (e.g. Behnke et al. 1993; Swift 1996; Thomas and Middleton 1994), that 

deforestation of woodlands for woodfuel was a key challenge in forestry (see Doherty 

1990; Fairhead and Leach 1996; Jewitt 1995; Leach and Mearns 1988; Munslow 1988; 

e.g. Peluso 1992), that population growth exacerbates soil erosion and conservation 

measures are needed to rehabilitate the land before further use (Guthman 1997; 

Rocheleau et al. 1995; Scoones 1997; Stocking 1995; e.g. Tiffen et al. 1994; Zimmerer 

1996), and the discourses around biodiversity use and conservation (Campbell 2007; 

Neumann 1992; Neumann 1997). The cases highlight how such simplifications do not 

explain the diversity and variability of local situations, provide unhelpful solutions or 

ones that have not taken into account feedback loops and typically that have not taken 

into account the social framing of the problem. They may not take into account the 

history that shaped the landscape or the impact on the people on the ground, and miss 

the opportunity to engage local indigenous knowledge for locally-relevant 

understandings and solutions (Escobar 1998; Forsyth 2003; Leach and Mearns 1996; 

Stott and Sullivan 2000). Mollinga (2010b) describes this as the ‘clamours and silences’ 

in the debates about natural resource management, illustrating with the case of 

agricultural water management in India. The simplified storylines or ‘strategic 

essentialism’ are easily reproduced by media and debates and therefore easily 
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sustained, creating a ‘clamour’ – and in some cases, holding to the storyline is required 

to support ones claims despite evidence to the contrary. For example, the ‘traditional’ 

water control systems in India that have been glorified as the answer to the imposition 

of destructive technocratic modernisation (also an essentialism) despite “extended, 

detailed and devastating academic critiques” (Mollinga 2010b; citing Mosse 2003). On 

the other side of the coin are the analytical reductions, the “one-dimensional 

abstractions from complex realities” that create the simplifications, which in doing so 

create silences that hide all the aspects that are not selected – in the Indian case, the 

focus on the function of local, community institutions leaves the functioning of the 

national state unquestioned and therefore unaffected by the debate and able to 

continue with business as usual (Mollinga 2010b).  In doing so, using popular, 

entrenched narratives discourages plurality of vision in exploring contexts (Kenworthy 

1997; Leach and Mearns 1996). The outcome is that where old paradigms are used to 

create policy, for whatever reason and even in face of new evidence, it can perpetuate 

rather than solve the (perceived) problem. For example, rangeland management 

policies are still based on equilibrium models, for which the answer is enclosure, rather 

than acknowledging the dynamic and variable nature of the system (Blaikie 2006; Little 

2003; Boles et al. 2019). A similar example in Burkina Faso shows how sedentarisation 

is the preferred policy which is supposedly in the better interest of the pastoral people, 

yet by not taking into account changes in land use in rural areas, the policy cuts 

pastoralists off from more productive and sustainable pastures (Gonin and Gautier 

2015). Another example critically analyses how labels, as interpretations of a set of 

symptoms and indicators that are context and narrative specific, have been used to 

support policy agendas (e.g. Bergius et al. 2020). Overgrazing and degradation are 

labels that have long been (contentiously) applied to pastoralists. Bergius et al. (2020) 

describe how, when used in conjunction with a narrative of ecosystem conversation, 

the degradation label could be used to justify removing pastoralists from an area, 

despite the underlying agenda being to make way for cropping.  
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To those studying knowledge systems, the analytical reduction is typical for the 

scientific system with the epistemological assumption that phenomena can be 

rigorously observed, and facts can be abstracted to broad generalizable concepts - and 

thence to the popular discourses which are assumed to be equally relevant in other 

locations. While ‘scientific’ knowledge is often conflated with a ‘Western’ knowledge 

system that is set in contrast to indigenous knowledge systems, we should not forget 

that all are in fact a type of local knowledge, each embedded in their own cultural 

tradition and history that influence how individuals view and interpret their 

environment (Sillitoe 1998). Removing the presumed primacy of (Western) scientific 

knowledge over other types of local knowledge, opens the door to recognising that 

other knowledge systems may have solutions, for adaptive management or governance 

of natural resources for example (Berkes et al. 2000; Berkes 2012). If farmers can ‘pick 

and choose’ from both Western and indigenous knowledge according to what suits 

their needs (Briggs 2005; Millar and Curtis 1999; Vanclay 2004), why not researchers, 

practitioners and decision-makers? 

Indigenous knowledges are often more overtly “a social product closely linked to a 

cultural and environmental context” (Briggs 2005; citing Homann and Rischkowsky 

2001), and therefore understanding or applying indigenous knowledge explicitly 

requires the researcher to understand the socio-economic, cultural, political context in 

which it is embedded, because that is the frame of reference (Briggs 2005). Yet this 

should be assumed to be true for any ‘research findings’ or opinions or perspectives 

raised, regardless of the knowledge system, that to understand any observed or 

perceived changes one needs “[a] good understanding of the dynamics of social and 

environmental systems and their interactions” (Mahanty et al. 2007). Opstal and Hugé 

(2013) go further and propose that any knowledge that has been taken out of the 

social and cultural context in which it was produced, such as the knowledge collected 

or produced by modern, positivist tradition, should be considered as ‘dead’; it has been 

decontextualised, removed from its context and therefore unlinked from its meaning. 

Such knowledge is just information in a database that is there for someone else to pick 
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up – and when they do so, they will interpret it using their values, understanding and 

worldview, relating it to their experience and therefore giving it life again – but 

probably a different life to when it was collected (Opstal and Hugé 2013).  

     However, there are also caveats to be aware of. Simply because an indigenous 

knowledge exists does not mean that it is necessarily correct or unproblematic at the 

local level (Watts and Peet 2004). For example, whose knowledge counts when 

indigenous knowledge is variable across a location, with gender, age, occupational and 

other stratifications “and the interpretation that people put on shared knowledge may 

differ, depending on how it affects their interests” (Kapoor 2002; citing Scoones and 

Thompson 1994; Sillitoe 1998, p.216). As mentioned before, trying to extract rigorous 

knowledge that can be transferred (for academics) misses the point that indigenous 

knowledge is meant to be tailored to the local context, which is not transferrable 

(Briggs 2005). Reed et al’s (2008) study of land management knowledge showed that 

“local knowledge cannot be accepted unquestioningly” – although most indigenous 

knowledge indicators were validated, “they were not always sufficiently accurate or 

reliable for objective degradation assessment”. A third challenge is that ‘indigenous ‘ is 

not a helpful label, as it implies folk-lore, subjective - and most farmers do not 

necessarily have a pure ‘indigenous’ knowledge but rather a “hybridized, mediated and 

local” because they are pragmatic and use what information makes economic sense to 

use, and will continuously adapt it with new technical input from outside combined 

with practical experience of how it works when applied in their local context (Briggs 

2005; Millar and Curtis 1999; Vanclay 2004). Yet, local indigenous knowledge remains a 

valid contribution. Goldman (2003) suggests that we should move on from trying to 

identify differences between indigenous and scientific knowledge and start working on 

how to make the two work together. 

Escobar, Nightingale and others have encouraged using a plurality of vision and 

discourses in research as a way to do integrative research (Escobar 2011; Nightingale 

2015; Miller et al. 2008; Healy 2003). For example, this would include considering 

social-politics of knowledge as a starting point, rather than the biophysical parameters, 
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emphasising that neither starting point is better, just different. Starting with socio-

politics may reveal that a slightly different set of biophysical dimensions are important 

than if biophysical change was assessed first. The two starting points are equally valid, 

and each contribute complementary insights - just “situated and partial viewpoints” 

(Nightingale 2003a; Nightingale 2015). Nightingale (2003a) translated Donna Haraway’s 

influential concept of ‘situated knowledge’ (Haraway 1988; Haraway 1991) for 

geographers, as a methodological approach to understanding the partiality of 

knowledge to hold in view the epistemological and ontological tensions between 

different ways of conceptualising a research problem (Nightingale 2003a).  

Finally, a cautionary reflection from pastoralism studies is to be aware of how others 

will make use of the knowledge we produce, in Turner’s study of resource conflict in 

the Sahel (Turner 2004). Unpicking the motivations of the actors involved in the 

conflict, he found several layers of motivations. It was not often a ‘simple’ conflict over 

resources, but the outcome of social tensions and “orchestrated actions for higher 

political purpose”; and an example of research findings may be re-packaged and used 

for different purposes. Although political ecologists have a more nuanced 

understanding of what they research, once material is published it can be selectively 

used and re-framed by others.   

 

1.7.4 Scale  

Understanding scalar processes, and implications for distribution of knowledge, power, 

influence and impacts is important for tracing unexpected linkages and interactions in 

the ‘causal chain’, and for realising that impacts are not uniform. Neumann (2009) 

summarises how scale has been theorised in political ecology and draws three themes 

from the collected work “(1) the interactions of power, agency, and scale; (2) 

socioecological processes and scaling; and (3) scaled networks.” (Neumann 2009, 

p.403). Yet, he acknowledges that there is still widespread conflation of terminology 

when talking about scale, especially as the work on scale is only a narrow sub-set in 
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such a broad field as political ecology. Key works have advanced the consideration of 

scale in political ecology by borrowing from ecological concepts (Sayre 2005), 

biocomplexity studies (Manson 2008), environmental movements (McCarthy 2005) and 

the co-production of nature and society (Swyngedouw and Heynen 2003).  

Manson (2008) proposes that there can be no one definition of what scale is or how it 

is used in human-environment systems, because the systems are complex, but more 

because there are several epistemological approaches to scale. Manson (2008) 

describes the continuum “from the realist contention that there are natural scales 

independent of observers through to the constructionist view that scale is subjective 

and socially mediated” (Manson 2008, p.776). At one end, the realist approach focuses 

on: i) resolution and extent; ii) the scale of observation and scale of explanation and 

which are the best scales for data collection or building theory respectively; iii) scale 

dependence and iv) scale variance/ invariance. In the middle, the hierarchical approach 

allows for more complex cross-scale interaction than realists, considering: i) inclusive 

and exclusive hierarchies; ii) upscaling and downscaling, looking at how things are 

linked to higher or lower levels, such as problems of aggregation, and the problem that 

fixed scalar levels (e.g. watershed) do not map onto all important processes. The realist 

approach draws solutions from hierarchy theory in considering constraints for 

bounding and defining levels of scale, so the levels are defined by the observer. This is 

not to say the levels are subjective, because anyone should come to the same 

definition, but highlighting the role of the observer. Levels do not naturally manifest 

but are an interpretation by the observer. In setting levels, there is an important 

distinction between absolute scale (levels are independent) and relative scale (levels 

are interdependent, have a common measure). At the other end, constructionist 

perspectives hold that the observers define scale using language and actions and this 

can affect the real human-environment system. By comparison, in hierarchy and realist 

approaches, the real world and the environment is immutable. Constructionist 

perspectives include social construction and re-construction of scale recognising the 

influence of social and political process on human-environment systems and how 
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language and scale are used to political purposes to affect how environmental 

processes are seen, governed and used to legitimise actions. Similarly, they recognise 

the concept of networks and positionality, saying that a thing can be many scales at 

once. The variety of approaches to scale allows multiple entry-points to complex 

human-environment systems, so as well as selecting the most useful or valid scales of 

observation and explanation, researchers can consider which epistemological 

approach, or point of entry, will be most useful for exploring their particular issue. As 

Manson (2008) points out, issues with less influence of human decision-making, such 

as remote physical systems or cell-level research, are more amenable to realist or 

hierarchical perspectives. However, issues involving natural resource management are 

intrinsically tied to social and political processes and should at least be aware of and 

account for or at best include social constructionist approaches (Sayre 2005).   

Scale is constructed – or at least chosen 

Acknowledging that scale is socially and environmentally constructed addressed 

concerns about the dangers of localism and the ‘local trap’, whereby political ecologists 

assume that decisions made locally, or with input from local stakeholders, will have 

outcomes that are more socially and environmentally just (Bebbington 1996; Mohan 

and Stokke 2000; Herring 2001; Zimmerer 1994). Based on theorising in political 

economy and geography (e.g. Swyngedouw 1997), Brown & Purcell (2005) encourage a 

more constructionist approach, to consider scale as the object of enquiry rather than 

just a methodological lens. Simply using scale as a lens, as a realist approach might do, 

renders scale apolitical (Rangan and Kull 2009). This means investigating which scale is 

important and why, asking how scale is produced: what are the social processes at play 

that negotiated a scalar arrangement, which political interests are pursuing which 

scalar arrangements, what is their agenda, and which actors or concepts are keeping 

that scale ‘fixed’, for the time being (McCarthy 2005; Brown and Purcell 2005). 

Similarly, how scale is articulated, and how it is used to interpret the outcomes of 

ecological change and spatiotemporal difference in socialized landscapes, has 

implications on actions taken to address the outcomes (Rangan and Kull 2009). 
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Although, if it is socially constructed it is always open to be reconstructed and is 

therefore malleable (Brenner 2001). For example, environmental NGOs have played an 

important role in constructing the scale at which environmental problems should be 

analysed and governed – according to their claims of what is right and relevant 

(McCarthy 2005). The concept of ‘scale-jumping’ illustrates how actors regularly use 

constructions of scale to their advantage, by shifting the level at which some process 

occurs in order to secure a desired outcome (Sayre 2005, p.285). For example, where 

indigenous groups have skipped national levels to align with global organisations 

where they have more traction to influence actions (McCarthy 2005) or cases of multi-

national companies claiming global positioning and freedom from national 

responsibility but using national and local regulations to take advantage of lower 

labour or environmental safety standards (Manson 2008). Similarly, community-based 

forestry management actors in Tanzania manoeuvred to re-organise the scalar 

arrangements in the political struggles of devolving power to reinforce their role in 

resource management (Green 2016). These are the ‘scalar practices of social actors’ 

(Neumann 2009). 

Sayre (2005) proposes a way to bridge the more broadly realist approaches to scale in 

ecology with the more broadly constructivist approaches to scale in (critical) geography 

to complement both. Critical human geography has explored the socio-spatial 

categories that are evident when viewing scale as a socially constructed concept, such 

as local, global or international, that in turn are politically contested and affect social 

processes such as cultural identities. Yet, critical geographers struggle to find a rigorous 

methodology to theorise and use scale. Ecology has developed methods and rules for 

using scale to help analyse complex ecological processes that cross multiple scales but 

recognises the mismatch between the scales at which human responsibility and natural 

phenomena work. Based on ecological concepts, Sayre proposes dividing uses of scale 

into two categories or ‘moments’. First, a more technical category, the epistemological 

moment, concerned with methods – what is the scale to observe? Scale here is “an 

attribute of how one observes something rather than of the thing observed” (Sayre 
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2005, p.280), and is the choice made by researchers of which grain and extent to use, 

bearing in mind what is not visible with that choice of focus (Turner et al. 1989; Turner 

1999). Grain refers to the finest level of spatial or temporal resolution available within 

a given data set. Extent refers to the size of the study area or the duration of the study 

(Turner et al. 1989). Second, the ontological moment is about understanding that scale 

is relational, “as a characteristic of objective relations among processes or among 

observable levels of organization produced by processes” (Sayre 2005). 

Rangan and Kull (2009) build on Sayre’s work, suggesting that “scale is central to the 

production and representation of spatiotemporal difference, and the means by which 

change – be it ecological, social, or economic – is made ‘political’” (Rangan and Kull 

2009, p.35). The authors therefore propose that scale is produced by three moments of 

action: operation (Sayre’s ontological moment), observation (Sayre’s epistemological 

moment), and interpretation (the moment of translation) (Rangan and Kull 2009). The 

moment of translation is the point at which researchers create a link between their 

epistemology and ontology to produce scale. By explicitly considering the choice of 

operational scale, observational scale and interpretive scale, one can explore the 

implication of these on how scale is used to frame what is studied and how it is 

interpreted. Furthermore, exploring ‘knowledge scales’ which describe the “temporal 

and spatial extent and character of knowledge held by individuals and collectives” can 

reveal mismatches between actors in the scales of observation chosen or prioritised 

and the resulting conclusions (Ahlborg and Nightingale 2012; Cash et al. 2006). 

Ecological and socio-political processes at different time and spatial scales 

Scales can also be seen as embedded within each other, and that political, economic, 

cultural and ecological processes operate simultaneously at a range of scales (Brown 

and Purcell 2005). Engel-Di Mauro (2009) adds from a World Systems perspective, 

while agreeing that scale is socially and environmentally produced, that political 

ecology work on scale could benefit from consideration of long-term internal dynamics 

of systemic processes crossing scales. Also, recognising different time and spatial scales 
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of social and ecological processes and spatial variability and heterogeneity is important 

as the scale of observation affects one’s conclusions; the dominant processes change 

as you move across scales, so the choice of scale is a choice of what processes you are 

interested in (Sayre 2005). For example, Turner (1999, cited in Sayre 2005) showed 

grasslands in the Sahel were more affected by historical land use than current grazing 

practices. 

As political ecology broadened from a structural, Marxist approach to include post-

structural, feminist and critical realist ideas (Khan 2013), so too did ecology evolve 

from an equilibrium approach (assuming that nature tends to equilibrium and steady 

states) to a new dynamic ecological thinking that considers history, spatial and 

temporal variability, dynamics, complexity, and uncertainty (Scoones 1999; Grabbatin 

and Rossi 2012). Scoones (1999) reviewed three ways in which the new dynamic 

ecology could enhance social science thinking. The first is in acknowledging the role of 

environmental change over time in understanding contemporary social-ecological 

processes in a historical context. The non-equilibrium perspective sees that landscapes 

and ecological systems are only temporarily stable, particularly if one extends the 

temporal scale of observation. Incorporating historical environmental change one can 

see how human processes may have influenced environmental change but were in turn 

responding to and conditioned by environmental change. Cultural symbols can be 

traced back to historical environmental changes, reflecting how local society was 

affected by such change and how they interpreted it (Scoones 1999, p.491). 

Furthermore, case studies reveal how landscape change has been patchy with a 

diversity and complexity in patterns of spatial and temporal change. Secondly, the local 

environment is both the product of local human actions over time (agency) which may 

be influenced by national or global structures (or incidents of agency), while at the 

same time shaping human action over time, to explain how landscapes emerge 

(Scoones 1999, p.493). Finally, dynamic ecology explores how environmental 

knowledge is framed and produced when local and scientific knowledge interact in 

instances such as adaptive management where there is scientific uncertainty (Scoones 
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1999, p.495). When seeking to understand the context, it is important to consider how 

institutions and organisations often have an informal and cultural basis. As such, trust 

within organisations is built on social relations and networks (Scoones 1999, p.495). 

 

1.7.5 History and context 

In several of the examples above, the explanation of current institutions or practices 

lay at least partly in historical decisions and influences. For example, the colonial 

system of ‘scientific forestry’ in South-East Asia which turned to commercial forestry, 

keeping species preferred by international markets, and even in Nepal, a non-colonised 

country, the advice of British forestry experts was driven by an interest in the 

commercial value of the Nepalese timber, rather than in preserving and managing the 

forest ecosystem (Guthman 1997). Similarly, there is widespread agreement that 

inviting a range of stakeholders to engage in planning and implementing NRM 

interventions is not sufficient, instead one needs to have an understanding of the 

context to address the underlying process that will affect how the intervention plays 

out, including the social, cultural, political, historical, economic and ecological context 

(Scholz et al. 2014; Stringer et al. 2006).  

There are many examples illustrating the unintended and unexpected consequences of 

having too narrow a focus in implementing ‘solutions’ – of fixing one thing and causing 

one or more problems elsewhere, where climatic suitability was not considered, the 

climatic unsuitability, dismissing the local system without understanding its value, the 

costs of higher inputs for the higher-yielding species, access to labour, water, and 

extension networks, the interaction of the intervention with the rest of their livelihood. 

(e.g. Robbins 2012, pp.50–51; Taylor and Bhasme 2018). These raise questions related 

to the system that allowed the project to go ahead, who benefited from running the 

project, what global and national processes influenced the choices made in the project, 

what happened to the farmers who lost their livelihoods and their land, and who 

claimed the land.  
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Many examples arose in rangeland science following the shift from equilibrium to 

disequilibrium thinking, showing how the shift within a research paradigm broadened 

the perspective to take in other dynamics and reach new conclusions.  In contrast to 

the initial concept of rangelands as ‘fragile’ and ‘marginal’ because they have low and 

erratic rainfall, they are now seen as inherently resilient because they have to deal with 

such climatic variability – but can be made fragile by imposing land use on it that is not 

suitable (Little 2003; Behnke et al. 1993; Behnke and Scoones 1992). In another 

example, the imposition of conservation rules disrupted and weakened the local 

regimes of controlling livestock management and causing more environmental 

degradation (Turner 1999).  

 

1.7.6 Conclusion 

There has been a lot of work on pastoralism, forestry and conservation, but less on 

using the toolbox of political ecology enquiry to explore the role of livestock in the 

agricultural sector, and more particularly on the role of livestock in a sustainable 

agriculture. Given the political pressures to meet conflicting targets of increased food 

production while reducing environmental impacts, considerations of what knowledge 

is being produced and used, by who and to support which discourses of livestock and 

agricultural production is an interesting, and large, question. Even more so when 

considering the question of scale – the targets of the Sustainable Development Goals 

and national development policies are at national level. How will that be translated to 

action on the ground? Several research and development programs are stepping up to 

offer answers to that – the SAIRLA programme included. There has been a lot of 

progress on making projects more aware of the context and the diverse knowledges, 

perspectives and priorities to consider, suggesting a more collaborative and less of a 

blueprint approach. This thesis explores how social learning facilitates inclusive 

knowledge production and use, supporting researchers with their narrow academic, 

theoretical knowledge to interface with the broader, experiential and practical 

knowledge of local stakeholders to find out what is ‘better’ or ‘more sustainable’.  
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2 Research design, Methodology and Case 

Studies 

 

2.1 Overview of the study 

The purpose of this research is to critically explore how a social learning process 

supports inclusive production and use of knowledge. Bridging the knowledges of 

diverse stakeholders is relevant in a decision support context which needs to produce 

advice that is locally situated, practically relevant and still able to scale up and speak to 

policymakers at a regional or national level. The research used a comparative case 

study of a social learning process carried out in three sites as multiple sequential cases, 

in order to explore the complex interaction of the many factors affecting design and 

facilitation of learning processes across three different settings (Ragin and Becker 

1992). Given the constraints of following three cases in three countries, this research is 

not an ethnography. Rather it involved contributing to the design of the two 

workshops per country that comprised the learning process, participant observation 

during the workshops, collating the workshop outputs including unstructured 

reflection on the workshop with group facilitators and conducting semi-structured 

interviews with a selection of participants following the second workshop in each 

country. The observations, records of workshop activities and interviews were analysed 

using thematic analysis according to Braun & Clarke (2006).  

As chapters four and five are prepared as manuscripts that can be submitted as journal 

articles, they each contain their own methods section with details specific to the 

analysis and data used in each chapter. 
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2.2 Research design 

2.2.1 Qualitative approach 

This research uses a case study approach, which offers an analysis of the complexity 

that is involved in real-life situations (Simons 2009; Ragin and Becker 1992). Case 

studies allow the researcher to interrogate the interaction and interdependence of 

multiple, unpredictable variables in a single situation rather than a narrower analysis of 

a select few variables over many more cases such as is required for predictive, 

statistical analyses. Particularly in situations involving complex dynamics, a narrower 

analysis may miss out on what is in fact the key driver in that situation but could not 

have been anticipated by the researcher due to mismatched world views and asking 

the wrong question. A case study has two parts, a subject and an object (Thomas 

2011). This research studies a series of workshops in Burkina Faso, Ethiopia and 

Tanzania. This is the subject, a “practical, historical unity”, (Thomas 2011, p.513). The 

workshops are studied as a case of enabling conditions for facilitating learning 

processes. This is the object, the “class of phenomena that provides an analytical 

frame...which the case illuminates and explicates.” (Thomas 2011, p.513).  

The cases are sequential because later workshops were tweaked to respond to learning 

from earlier workshops (Ragin and Becker 1992). 

 

2.2.2 Research philosophy 

The philosophical stance taken in this research is critical realism, which integrates a 

realist ontology with a constructivist epistemology. That is to say, that I understand the 

world as a real thing that can be sampled and learnt about but is independent of our 

interpretation of it, and that we create our understanding of the world using our 

perceptions, theories and constructions (Maxwell and Mittapalli 2010; Sayer 2000). As 

such any knowledge is therefore not reality, but a representation of the world that is 

filtered by our past experiences and the discourses through which we understand the 

world. Furthermore, the research is informed by the actor-oriented perspective (Long 
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and Long 1992; Long 2001) which offers an alternative to the top-down structuralist 

approach to analysing systems such as the agricultural system. The actor-oriented 

approach takes the perspective of the people (actors) creating, maintaining and 

perpetuating, modifying or resisting the system through their daily actions, rather than 

assuming that the system is somehow objectively created and imposed by outside 

forces such as the national government in an agricultural policy or strategy (Scott 1985; 

Scott 1990). Such an approach recognises the diversity and complexity of the system, 

such that the same conditions and interventions produce different responses from one 

place to another, due to the web of “intended and unintended consequences of human 

action” (Long 1992, p.272), driven by diverging or converging interests, projects of 

individual actors and their representations of the world.  

An actor-oriented perspective is rooted in ethnography, which this research was not 

able to do. However, there are a few examples in the literature which support a 

simpler use of it, from a wide range of fields including development studies (Vennet et 

al. 2016; Aubert et al. 2018; Chigudu et al. 2018), adaptation studies, disaster risk 

reduction (Schaer et al. 2017) and Technological Innovation Systems (Jansma et al. 

2018). An actor-oriented approach informs the theoretical framework (to focus on 

actors, agency, social relations) without doing a full actor-oriented analysis of the case 

that would require using an ethnographic research method and months of fieldwork. 

Typically, these studies use a mixture of semi-structured interviews of the spectrum of 

actors, secondary data to provide context and history, and in some cases surveys or 

focus groups (Vennet et al. 2016; Aubert et al. 2018; Jansma et al. 2018; Schaer et al. 

2017; Chigudu et al. 2018). 

 

2.3 Methods 

2.3.1 Case selection 

This thesis uses the ReSLeSS project as a case, and therefore adopts the same case 

sites. The ResLeSS project had sites in three countries across West and East Africa – 



 

62 
 

Burkina Faso, Ethiopia and Tanzania – representing different livestock systems and 

different climates. They also have different histories of CGIAR value chain development 

programme intervention. Sites in Tanzania and Ethiopia were selected by the project 

team to coincide with ongoing CGIAR value chain programme activities. In Ethiopia, 

given ongoing civil unrest, safety of the project staff was an extra consideration that 

ultimately determined the site as it was the only one of the nine CGIAR sites that was 

in a region that was considered high risk by the university travel insurance company. In 

Tanzania, the site where a prototype CLEANED-R tool had already been developed was 

chosen. In Burkina Faso, the CGIAR value chain programme was stagnant, and so site 

selection was based on the advice of the local research partner, INERA, and where they 

had existing experience and research capacity. Descriptions of the study site locations 

are in Section 2.5.  

 

2.3.2 Data collection  

Data for this thesis was collected during and after the six workshops that comprised 

the learning processes in the three study countries. Quantitative methods give a 

tangible measure, but qualitative stories or narratives are also important to capture 

less tangible outcomes, for example in feedback on what has changed for individuals as 

a result of the event. If enough qualitative stories of change are gathered, they can 

accumulate sufficiently to be considered ‘systematic anecdotal evidence’ (Wenger 

1999). In a review of methods used to assess learning, in relation to learning by using 

serious games, den Haan & van der Voort (2018) find that the five most common 

methods for collecting data are questionnaires, observations, debriefings, interviews, 

and data logging. In-depth methods include analyzing “observations during game 

sessions complemented with analyses of the debriefings and interviews with 

participants after game sessions” (Den Haan and Van der Voort 2018; citing Lawrence 

and Haasnoot 2017). With a constructionist epistemology, the findings from these 

methods and conclusions drawn are not assumed to be ‘true’, but rather represent the 

author’s logical interpretation of the accumulated snippets of data, which could change 
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with the addition of new information or ways of interpreting it (Kincheloe 2005). These 

situated and partial interpretations are not meant to be extrapolated generically, 

rather the reader can decide how the findings relate to their own experience and draw 

their own conclusions on the relevance of the findings to another situation (Arnold et 

al. 2012).  

With this support, the data sources chosen for this thesis were participant observation 

of the workshops, review of the workshop proceedings, debriefings with workshop 

facilitators and reflective discussions between workshops with team members, and 

semi-structured interviews with selected workshop participants after the workshops.  

The workshops, reporting and interviews took place during six two-week periods 

between 2017 and 2019. 

Participant observations of the workshop discussions and debriefs (unstructured 

reflective discussions) with the group facilitators and other research team members 

following each workshop provided an overview of the tone and key points of 

discussions. Notes from informal reflections with researchers and group facilitators 

gave insights to the design decisions and revisions made to the structure and 

facilitation of the learning process. This was an element of participant observation too, 

as I was part of designing the learning process.  

In lieu of transcripts of each discussion, reports by each group’s note-taker were 

compiled at the end of the workshop into workshop proceedings, supplying the detail 

of what was discussed in each activity. In addition to documenting the outputs of each 

workshop session, such as the scenario choices, results and evaluations of the socio-

economic and environmental implications of those results, we asked the facilitators to 

observe and reflect on the discussions and activities during the workshop with a critical 

eye. We asked them to take particular note of similar and diverging opinions, 

relationships between stakeholders (who is present, who speaks, who does not) and 

examples of changes in understanding of different perspectives taking place during 

discussions (through tracing the language used over time). 
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After the second workshop, semi-structured interviews were conducted with eight to 

ten participants in each country to have a more in-depth discussion about their 

experience of the workshop. Interviewees were selected by a local team member to 

represent one or two individuals from each stakeholder group (e.g. producers, traders, 

processors, local administrators, local researchers or livestock ministry officials).  

 

2.3.3 Participant selection 

Purposive sampling was used throughout to select participants for the workshops and 

for the semi-structured interviews, with the primary objective to have representation 

from each type of stakeholder connected with the value chain, and as a secondary 

objective, to aim for gender balance. Participants were identified by local fieldwork 

coordinators in each country. In Tanzania, participants were identified based on 

participation with a prior project which produced a prototype of the CLEANED-R tool, 

and mostly knew each other from engagement in the Maziwa Zaidi programme (Omore 

2017). 

For the workshop activities, participants were split into four roughly equal-sized groups 

in Workshop 1, and these groups were maintained for the first section of Workshop 2. 

These four groups were homogeneous with respect to stakeholder type, so that 

members within a group were more similar to each other, in terms of experiences and 

perspective on the value-chain, than to the members of other groups. Beyond 

stakeholder type, local coordinators sought to invite females in each category to 

capture intra-household dynamics, tasks and priorities. Overall, there were more male 

participants than female and a fair mix of age groups to contribute perceptions on 

changing culture over time. We did not ask about class and ethnicity. The distribution 

of stakeholders into stakeholder groups in each country is shown in Table 1. 
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Table 1: Characteristics of the three study sites of the ResLeSS learning process and distribution 
of stakeholders into four homogeneous stakeholder groups for the workshop activities. 
 

Burkina Faso Ethiopia Tanzania 
Study location Bama commune, 

Hauts-Bassin region, 
Burkina Faso 

Atsbi woreda, Tigray region, 
Ethiopia 

Lushoto District, Tanga 
region, Tanzania 

Focus value chain Cattle Cattle and sheep Smallholder dairy 
cattle 

Participants by 
stakeholder 
group (# in 
Workshop 1/# in 
Workshop 2) 

Pastoralists (7/8) 
• transhumant 

production of 
livestock 

• NGOs involved with 
transhumant 
livestock production 

Settled farmers (6/6)  
• sedentary 

production 
of livestock 

Processors (7/8) 
• milk processors, 

cattle fattening, 
butchers 

Government officials 
(9/10) 

• local administration 
and agricultural 
extension agents 
(Chef-ZAT) 

• provincial and 
regional government 
representatives 

Total participants: 
29/32 

Farmers (8/8) 
• livestock producers, 

including a community 
leader and model farmers 

Traders (11/11) 
• feed supplier, vet, meat 

and milk processors, hotel 
manager 

Local leaders and 
administrators (4/7) 

• local administration and 
agricultural extension 
agents, women’s 
representative, disabled 
group representative 

Experts, researchers (7/7) 
• provincial and regional 

government 
representatives, regional 
researchers 

National level stakeholders 
(0/7) 

• national level officials 
from Addis 

Total participants: 30/40 

Farmers (17/17) 
• two groups, 

representatives of 
village livestock 
farmer groups  

Traders (11/12) 
• feed supply, milk 

collection and 
processing, butcher, 
hotel manager 

Administration (7/5) 
• local and regional 

administration 

• agricultural 
extension agents 

Total participants: 
35/34 

 

2.3.4 Analysis 

Workshop proceedings, notes from participant observations, debriefs and reflective 

discussions, and transcripts of the semi-structured discussions were analysed in NVivo, 

using thematic coding (Braun and Clarke 2006). Most coding was emergent – letting 

the codes and themes emerge from the data, because the data was mostly 

unstructured. Although there was a common template used by the facilitators for 

reporting the workshop proceedings, the questions and topics were not necessarily 

answered in great detail. The themes and codes depended on the chapter for which 
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data was being analysed. Analysis for chapter three looked for references to livestock, 

its role, value and function. Analysis for chapter four looked for references to 

collaboration, knowledge sharing and learning during workshop activities. Analysis for 

chapter five looked for references to conflict and diverging opinions and how they 

were handled. 

 

2.4 Considerations 

This is not an ethnographic study, and therefore only a limited snapshot of life in the 

study sites, validated and cross-referenced as far as possible with other literature. 

However, as such it may reflect biases of exclusion (aspects of daily life not covered, 

questions not asked) or perception (drawing conclusions from limited information that 

is filtered by my assumptions and interpretations and may not reflect participants’ and 

residents’ perspectives or interpretations). As far possible, the principles of ethical 

research were followed. Ethics approval was received for the ResLeSS project as a 

whole, including the semi-structured interviews. Workshop participants were given 

written information about the workshops and their participation in them and asked to 

give signed and informed consent when registering. Verbal consent was received for 

the interviews, and for the interviews to be recorded for note-taking purposes. The 

local fieldwork coordinator was entrusted with selecting participants and interviewees 

in such a way that protected the interest of participants. All information presented in 

this thesis is referenced to indicate where it came from, such as workshop discussions, 

interviews or reflections with facilitators, while ensuring the anonymity of the 

participants. Data has been stored on a secure server and not shared openly unless in 

anonymised form and only within the research team. 
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2.5 Case study site descriptions 

 

2.5.1 Burkina Faso 

In Burkina Faso, the focus is cattle production in the zone of Bama Departement, Houet 

province, in the Hauts-Bassins region of Burkina Faso. Bama is 20km north-west of 

Bobo-Dioulasso, the second largest city in Burkina Faso. The commune receives over 

900mm rainfall per year, and is classified as a tropical wet and dry Köppen-Geiger 

climate (Aw).  

From the first ResLeSS workshop and consultation with local experts, five categories 

were identified to represent cattle production in Bama: agro-pastoral transhumance 

herds (with short and long transhumance), agro-pastoral dairy herds, specialised dairy 

animals, fattening animals and draft animals. There are three types of transhumance 

within the two agro-pastoral categories. A small portion of the transhumant animals go 

on a long transhumance, joining the cross-border transhumant animals travelling 

between Mali and Ghana and/ or Côte d’Ivoire (around 10% of the cattle in Bama). The 

majority of the transhumant animals go on a small transhumance route to the hills in 

the southern part of Padema and the fringes of neighbouring communes (around 23% 

of the cattle in Bama). The final portion are the lactating cows that stay in Bama all 

year round, the agro-pastoral dairy herd (around 3% of the cattle in Bama). The agro-

pastoral dairy herd is becoming more popular as a risk mitigation strategy, to allow 

part of the family, mainly women and children, to have a sedentary life and live from 

the sale of milk. Then, there are the cattle that do not move - the draft animals and an 

emerging semi-intensive specialisation in dairy and meat production. The specialised 

dairy cattle are kept at home, sourcing feed from natural grass within a day’s walk from 

home but supplemented by concentrates and planted fodder. They may also be 

improved breeds. Those specialising in fattening nowadays generally buy animals 

(often from the pastoral system), often weaker or undernourished, and feed them well 

for two to six months before selling them for a profit (also called ‘finishing’). In future 

this category might include male animals from the improved dairy herd. 
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To capture the area providing the majority of feed for the Bama cattle, the southern 

part of Padema commune was included in the study area, as this area is utilised by the 

majority of the transhumant herds who only go on a small transhumance route that 

extends to the southern part of Padema and the fringes of other communes 

neighbouring Bama (Figure 1). This description comes from Workshop 1, enhanced and 

verified by a visit with a pastoral elder and the CLEANED-R modeler. Those animals that 

join the long transhumance route to Ghana and Cote d’Ivoire are considered in 

CLEANED-R to leave the study area for the seven months of the year that they are 

away (December to June), and the impact of their feeding during this time is 

considered to be external. As described in Workshop 1, the feedbasket in Bama is 

predominantly natural vegetation and crop residues, with some supplementation of 

planted fodder and agro-industrial by-products such as cotton-seed cake. The 

composition varies in the wet and dry season, so each production category has a wet 

and a dry season feedbasket. 
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Figure 1: Study area boundaries for the cattle population of Bama Commune, Houet Province, 
including southern part of Padema Commune to the north (Pfeifer, Morris, Ouedraogo and Ensor 
2018) 

Bama is on two main transhumance routes from Mali to Ghana and from Niger to Cote 

d’Ivoire (Gonin et al. 2019) and, as elsewhere across Africa, there is a history of conflict 

between pastoralists taking cattle on transhumance and settled/crop farmers (Gonin et 

al. 2019; Gonin and Gautier 2016; Turner 1999; Turner 2004; Bollig and Österle 2013). 

The government is now officially supporting pastoralism - Burkina Faso, together with 

the UEMOA, are committed to supporting the livestock (beef) sector, including by 

protecting transhumance, for example by building new transfrontier livestock markets, 

and, with more limited success, protecting livestock transhumance routes. However, 

implementation has been slow or paused in places such as Bama (Pfeifer et al. 2020) 

which means that people have been reluctant to invest in fattening if no visible 
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market6 and there is still criticism that the underlying discourse is still rooted in 

intensification and settlement thinking rather than considering territories and 

landscape-scale movement of livestock (Gonin and Gautier 2015). There is a historical 

interdependence between pastoralists/herders and croppers in Burkina Faso (Styring 

et al. 2019), whereby pastoralists were allowed to graze their cattle in the crop fields 

after harvest, in return fertilising the farmers’ fields with the cattle manure7. This 

relationship is strained as more crop farmers keep livestock at home and keep their 

crop residue for their own cattle (workshop discussions), but there is also increasing 

blurriness between pastoralists and croppers in terms of who owns the cattle that 

pastoralists are keeping and seeking feed for, as croppers and urban dwellers entrust 

cattle to pastoralists as form of investment or savings (Pfeifer et al. 2020). For example, 

a butcher in our workshop has slowly been expanding his business and now invests 

extra profit in animals placed in care of pastoralists8. Locally, livestock and cropping are 

in two separate ministries, so when there are conflicts between farmers and herders, 

the outcome is influenced by which ministry representative arrives to deal with the 

disagreement9. 

 

2.5.2 Ethiopia 

In Ethiopia, the focus is on cattle and sheep production in the plateau part of Atsbi 

Wonberta Woreda (above 2,200 m above sea-level), in the eastern zone of Tigray 

region, about 65 km north of Mekelle regional city. The woreda receives a mean annual 

rainfall of about 670 mm/year which is known for being erratic, intense and short 

duration, and is classified as a hot semi-arid Köppen-Geiger climate (BSh), with an 

average temperature of 18°C. Atsbi woreda includes two livelihood zones: the plateau 

which has significant wheat, barley, teff and pulses production and is suitable for dairy 

 

6 Interviews with butcher and fattener in Bama, Burkina Faso on 20 November 2017. 
7 Interview with pastoral elder in Bama, Burkina Faso on 21 November 2017. 
8 Interview with butcher in Bama, Burkina Faso on 20 November 2017. 
9 Interview with local agricultural official in Bama, Burkina Faso on 21 November 2017. 
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production; and a transition zone that is mainly forested area with bee keeping, where 

mainly goats are kept. The livestock sector is a traditional mixed crop-livestock system 

in which local cattle are kept for meat, milk and draft power along with sheep. The 

animals are mainly fed on natural grass and crop residue. Traditionally, keeping a large 

number of livestock was considered as an expression of status in the rural farming 

community. But the productivity of these livestock is very low. Key reasons are feed 

shortage both in quality and quantity, poor vet service, poor management and 

awareness of the farmers. This description comes from the facilitators’ reports after 

Workshop 1. 

The Ethiopian livestock master plan (Shapiro et al. 2015), a five year plan adopted by 

the government in 2015 to support the Growth and Transformation Plan II (2015-2020) 

(NPC 2016), foresees for water deficient highlands such as Atsbi a shift to more 

intensive dairy production to supply a dairy agro-industrial park in Tigray. Livestock 

consumption lower than in other countries, in part because of religious fasting for two-

thirds of the year (D’Haene et al. 2019), rather than poor value chain development. 

However, the government recognises and emphasises the role of agriculture and 

livestock in contributing to national income and food security in the Growth and 

Transformation Plan II (GTPII, 2015-2020). Four agro-industrial parks have already been 

set up across Ethiopia to encourage investment in processing, and therefore 

agricultural development. At the same time, the Climate Resilient Green Economy 

Strategy (CRGE, 2011-2025) sets out supplementary plans for how to achieve the GTPII 

while minimising the increase in greenhouse gas emissions and remaining within 

natural resource constraints to limit reliance on imports. The CRGE’s measures for the 

livestock sector aim to restrict the increase in GHG emissions from the livestock sector 

to 20% higher than 2010 levels, compared to a business-as-usual forecast of close to 

100% increase from 2010 levels (CRGE n.d., p.117). Measures include higher yielding 

breeds, diversification to lower-emitting types of livestock such as poultry, improving 

value chain efficiency, partial mechanisation and rangeland management. The 

adoption of the Livestock Master Plan to implement the above strategies requires an 
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increased focus by Atsbi woreda officials on livestock production, where their focus has 

historically been on cereal production and irrigation. Two planned activities are to 

promote specialisation by kebele (district) into either sheep or improved dairy 

production using Holstein-Friesian crossbreeds according to agro-ecological zones, and 

to increase irrigated areas used for growing protein-rich fodder grasses10. Therefore, 

the government is bringing in improved crossbreed dairy animals, and those farmers 

who keep them feed them with concentrates such as bran, oil seed cake or atela (by-

product from local beer production) and are trialling subsidised alfalfa for planted 

fodder (workshop 1). Also, the government is trialling mechanisation, bringing tractors 

to replace the draft animals at least in the flatter area of the plateau.  At the same 

time, the Atsbi sheep is a well-known product with a regional reputation, which the 

CGIAR Value Chain programme had been promoting with a community-based breeding 

programme in Atsbi woreda (scoping tour). Sheep are easier to keep with a quicker 

reproduction cycle than cattle and therefore is also an activity that more vulnerable 

groups such as landless youth and poor households can perform (workshop 

discussions). In order to be able to capture these dynamics, the CLEANED-R tool 

defined five livestock categories based on Workshop 1 discussions, namely dual-

purpose local breed dairy cows, local breed dual-purpose cattle kept for fattening and 

rearing, local breed draft cattle, specialized crossbreed dairy cows and sheep. The 

choice to restrict the study area to the Atsbi plateau (Figure 2) was made to limit the 

number of categories for CLEANED-R to five, as sheep are replaced by goats in the 

transition zone, reducing complexity to a level that the Transformation game was 

simple enough to learn about the essential environmental dynamics.   

 

10 Interview with local agricultural officer in Atsbi, Ethiopia, 9 March 2018 
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Figure 2: Atsbi woreda boundary in black, in red selected boundaries for CLEANED (area above 
2200m) (Pfeifer, Morris, Mulatu, Wakeyo, et al. 2018) 

There is a long history of NGO development projects providing support for 

technological advancement, including pumps and training for irrigation and distributing 

cross-breed cows to overcome initial capital outlay11. The government is currently 

encouraging individuals and groups to invest in specialised dairy production, offering 

support to form cooperatives, providing infrastructure (barns, feed storage, water 

taps) and loans12.  

There is also a history of droughts and famine in Tigray, but interviewees believe there 

has been adaptation to famine, and an increase in resilience to drought, because of 

better distribution of relief between districts, but also managing dry season stores of 

food to buffer against droughts13. In addition, the plan is to increase irrigation and 

designate 10% irrigated land to fodder, which is intended to boost dry season reserves 

to counter increased feed demand of cross-breeds14. 

 

 

11 Interviews with elderly model farmer and elderly priest farmer in Atsbi, Ethiopia on 12th and 8th March 
2018 respectively. 
12 Interviews with older model farmer in Wukro, Ethiopia on 8th and 19th March 2018; Interview with 
livestock researcher in Mekelle, Ethiopia on 7th March 2018. 
13 Most interviewees had a similar response. 
14 Interview with local agricultural officer in Atsbi, Ethiopia on 9 March 2018. 



 

74 
 

2.5.3 Tanzania 

In Tanzania, the area of interest is Lushoto District, on the border with Kenya, 

containing the Usambara mountains as well as the southern portion of Mkomazi 

National Park. Lushoto is one of eight districts in Tanga region, Tanzania. Lushoto is a 

high potential area, supplying vegetables to Dar es Salaam. The focus is on the small-

scale dairy cattle livestock population of Lushoto District.  Lushoto District has a range 

of climates, from hot semi-arid in the lowland to warm dry and warn humid in upland, 

receiving over 1000mm/year mean annual rainfall in the upland, with an elevation 

ranging from 300-600 m above sea-level in the lowland (25% of area) to 1000-2100 m 

above sea-level in the upland (75% of area) (facilitators’ reports after Workshop 1). 

Livestock is recognised as an important sector in Tanzania, economically and for rural 

livelihoods, and its growth has been supported by the National Livestock Policy (2006), 

the Tanzania Livestock Modernization Initiative (TLMI 2015) and the Tanzania Livestock 

Master Plan (TLMP, Michael et al. 2018). The emphasis on rangeland management and 

resilient pastoral livelihoods in the TLMI shift to a focus on commercialising production 

in the TLMP. The CGIAR Value Chain programme ‘Maziwa Zaidi’ has been running 

projects since 2012 to promote small-scale dairy, organised around village-level dairy 

hubs, with Lushoto district as one of the programme sites (Omore 2017). The initial 

development of the CLEANED tool used Lushoto as a case study site. This project 

returned to and continued that case study. There is a long history of research in the 

area, including previous programmes promoting REDD+, a long history of soil 

conservation measures, and biodiversity studies (workshop discussions).  

Based on the activities in the first workshop, the research team characterised the 

livestock production in Lushoto into three categories, extensive lowland, semi-

intensive highland and intensive highland. Yet, discussion about future developments 

in the first ResLess workshop have pointed out that in all three systems smallholders 

are trying to improve the breeds and the management systems. These breeds would be 

similar across all systems. The geography is not a key driver in the up-coming changes, 

it had only emerged in the first workshop because of the participatory mapping 



 

75 
 

exercise. For this reason, the CLEANED-R tool for Tanzania was parametrized with 

breeds, namely preliminary local breeds, cross breeds (with 65-85% exotic genes), 

almost pure breed (more than 85% exotic breed). This classification is in line with ILRI 

results (AgriTT 2017).  

According to discussions from Workshop 1, local breeds are mainly found in the 

lowlands and are mainly fed on natural grasses and some crop residue. The 

crossbreeds are found in the highlands and are mainly fed on a mix of natural grass, 

crop residues and a bit of concentrate. In this system the main issue is the feed 

shortage in the dry season, which can be addressed with the production of hay and 

silage. Planted feed, which has higher nutritional value than crop residues could be 

used to improve milk productivity per cow. The almost pure breed is a category which 

is only marginally existent in Lushoto in the current situation. These animals need 

much more care, eating mainly planted fodder and concentrates and hardly any 

natural grasses and crop residues. The choice of boundaries was based on an ongoing 

value chain program at ILRI funded by the livestock CRP, boundaries that were 

confirmed to be relevant at the first workshop and the consultation with local experts 

following the first workshop. Because CLEANED-R computes the resource available for 

the livestock sector, the protected area, namely the national park was cut out of the 

boundary (red line in map Figure 3). 
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Figure 3: Study area boundaries for the dairy cattle population of Lushoto District, Tanga Region, 
Tanzania (Pfeifer, Morris, Soka, Moses, et al. 2018). 

 

2.6 Social learning process description 

A detailed description of the social learning process, including the multistakeholder 

workshops, can be found in the facilitation guide that I produced for practitioners who 

wish to repeat the process (Morris et al. 2019). Figure 4 summarises the flow of 

activities in the ResLeSS learning process which aimed to support decision-makers in 

using a rapid ex-ante environmental impact assessment tool (CLEANED-R) and a 

participatory economics approach together with input from local stakeholders, to 

produce decisions that have taken into account three pillars of sustainability – the 

environment, economics and equity. An extract giving an overview of the 

environmental assessment approach and participatory economics approach is given in 

Appendix 1. 

The social learning process comprised two workshops in each country (B and D, Figure 

4), supported by a reconnaissance tour (A, Figure 4) and ongoing outreach that is 
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designed to enable stakeholders to consolidate their own understanding and priorities 

before acknowledging the perspective of others.  

Workshop 1 gathered data from stakeholders connected to livestock livelihoods in 

relation to the environment and socio-economics in a series of group activities using 

participatory GIS to map present and future livelihoods and storytelling to identify 

socio-economic priorities. This work set the stage for the second workshop in two 

ways. First, the environmental data gathered enabled the parameterisation of the 

computer-based environmental impact assessment tool (CLEANED-R), so that it can be 

used to explore the impacts of alternative livestock futures in the study area in 

Ethiopia. Second, engaging with participants around desirable socio-economic futures 

started a process of capturing an understanding of value that is wider than that offered 

by a financial assessment alone.  

In Workshop 2, participants refined their socio-economic priorities from Workshop 1 

into indicators, and then played the Transformation Game. Participants first played the 

game within their stakeholder groups to acclimate to it, then again in mixed 

stakeholder groups. Workshop 2 builds on Workshop 1 through: 

• Use of the CLEANED-R tool to generate environmental impact data for different 

livestock scenarios, parameterised for the case study site in each country using 

the data gathered in Workshop 1 

• The assessment of livelihood impacts of alternative livestock scenarios, using 

the socio-economic indicators developed during Workshop 1. 

Taken together, the two workshops offer a systematic process that works towards the 

development of more equitable relationships between stakeholders through improved 

mutual understanding and shared learning. 
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Figure 4: Diagrammatic overview of the ResLeSS social learning process. 

 

The social learning process incorporates five central tools and concepts. More detail on 

these, framing them as boundary objects for Chapter four, can be found in Appendix 2. 

First, the workshop makes use of a computer-based environmental simulation tool, 

called CLEANED-R. The tool is an application of the CLEANED framework (Notenbaert 

et al. 2014) and calculates environmental impacts (water use, greenhouse gas 

emission, biodiversity loss and nitrogen balance) for a given area based on the livestock 

production that is being undertaken in that area. This production is expressed in terms 

of parameters that can be defined via a user interface (developed during the project). 

The underlying code consists of 5 modules: livestock productivity, water, greenhouse 

gas, biodiversity and nitrogen balance.  

Second, the report refers to livestock production practices to describe ways of keeping 

livestock (a combination of livestock species - cows or sheep, traditional or improved 

breeds - feed requirements, and management). In CLEANED-R, each livestock 
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production practice is parameterised by approximately 17 parameters (differences in 

land use for feed production, feed basket, animal productivity, manure management 

etc.). 

Third, a vignette is a pre-defined narrative description of a particular livestock 

production practice (e.g. traditional cattle extensively grazed, or improved cattle 

tethered and fed with locally grown grasses). A combination of vignettes can be used 

to quickly formulate a plausible livestock future for the landscape – referred to as a 

scenario. For each vignette all CLEANED-R parameters are fixed, and by only selecting 

which vignettes to include and the number of animals assigned to each vignette, the 

participants can define a scenario (e.g. 5,000 animals in vignette A, 500 in B, 7,000 in 

C). 

Thus (and fourthly), a scenario refers to one possible mix of different livestock 

production practices in a defined landscape. This encompasses the types of livestock 

production practices assumed to be present and the proportion (or scale) of each 

practice. For a particular scenario, CLEANED-R calculates the environmental impact 

from the mix of livestock production practices in a landscape. 

Finally, the workshop culminates in participants playing the Transformation Game. The 

Transformation Game enables groups of participants to define a livestock scenario 

using the vignettes, and then explore the socio-economic consequences of that 

scenario (via indicators developed in Workshop 1 and refined at the outset of 

Workshop 2) and environmental consequences (using computers running the 

CLEANED-R simulation).  

Through discussion of how these results might be interpreted and valued, the 

Transformation Game enables learning to develop between stakeholders with different 

viewpoints on livestock livelihoods. Together, the group can then revise their scenario, 

and test this new scenario using the socio-economic indicators and CLEANED-R. In this 

way, the game allows participants to explore livestock futures and develop a better 
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sense of the trade-offs that are embedded in different choices and how these trade-

offs are experienced by different stakeholder groups.  

This thesis is particularly interested in the flow of information in the workshop, 

visualised in Figure 5. Solid outline shapes represent workshop activities or outputs: in 

workshop 1, participants created a ‘story of the future’ (A1) describing one day in the 

life of a successful fictitious individual of their choosing, from which they extracted 

indicators of success (A2). These were part of the socio-economic approach and are 

described in more detail in Appendix 1. Then, participants played the transformation 

game and created scenarios first in homogeneous stakeholder groups (B2) and then 

mixed stakeholder groups (B3). The CLEANED-R tool calculated the results of the 

scenario producing results in the form of environmental and productivity indicators 

(B1) which were defined by the research team. Participants were then asked to 

evaluate the scenarios, based on B1 and bearing in mind A2. The flow of knowledge 

between A1 and A2 is clear, as is the flow of information between B2 and B3. However, 

while the researchers hoped that the stories of the future and indicators (A1+A2) 

would inform the scenarios (B2+B3), there was no explicit process to facilitate this. 

Shapes in dotted outlines indicate outside knowledge informing the activities – the 

design of the workshops and CLEANED-R tool by the researchers was informed by 

background detail from reconnaissance interviews, secondary data and literature. 

Livestock, water, soil and climate change science informed the researchers’ choice of 

indicators used in the CLEANED-R tool (B1). Group participants’ experiential and 

professional knowledge informed their input to the workshop activities (A1+A2 and 

B2+B3). The facilitators’ informed opinion influenced their executive decision on how 

to summarise the four homogeneous stakeholder groups’ scenarios into 2-3 summary 

scenarios for the mixed groups to start discussing.  
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Figure 5: Flow of knowledge through the ResLeSS workshop activities and learning process. 
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3 Stakeholder perspectives on livestock 

now and in the future 

3.1 Introduction 

The objective of this chapter is to present knowledge production from the three cases, 

asking the question: “what are the narratives or visions for sustainable livestock 

production in each country?” and laying ground for asking how social learning process 

supported the exploration of these visions. This chapter provides the foundation for 

the main analytical chapters by providing the reader with a picture of what happened 

in each workshop – key themes raised in discussion in homogeneous and mixed 

stakeholder groups and what those revealed about the perspectives held by the 

stakeholders. It focuses on what stakeholders said about the role, function, value and 

importance of livestock for the actors in their case study area, and how they perceive 

that livestock production should be now and going forward.  

These perspectives emerged most directly from the ‘stories of success’ created by the 

homogeneous stakeholder groups in the first workshop, describing one day in the life 

of a fictitious successful individual of their choice in 2030. In these stories, livestock 

was described in the context of the individual’s daily life, and the indicators of success 

that the groups drew from the stories highlighted which aspects of the successful life 

that they had envisioned were most important to them. Where the fictitious individual 

was from the same stakeholder group as themselves, these stories and indicators were 

interpreted as representing the stakeholder group’s perspective on livestock. However, 

some groups chose fictitious individuals from a different stakeholder group, for 

example the policymakers’ group in Tanzania telling the story of a farmer. In those 

cases, the story and indicators were interpreted as the stakeholder’s perspective of 

what livestock means to others, and more broadly, the role of livestock in the area.  

In the second workshop, groups were discussing scenarios of livestock production 

referring to all the livestock in the study area, and therefore broader than the direct 
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interaction with livestock that any one individual would have for themselves. 

References to the role and value of livestock in these discussions was interpreted as 

the stakeholders’ perspectives on the role of livestock for the area. Instances where 

groups did not discuss a livestock category suggest that the category is not relevant to 

them, or less important than the category of main concern to them. 

The next sections present, for each country, an overview of the key story emerging 

from the learning process and any themes that cut across groups followed by brief 

descriptions of the perspective(s) raised by each group and how other groups 

interacted with them. Data comes from workshop discussions in groups and plenary. 

As the workshops were held in the local language (Djula, Tigrigna and Swahili), the 

facilitators wrote reports in English afterwards capturing main discussion points. While 

this meant that the workshop discussions themselves were comfortable for 

participants, the data reported here has been translated and interpreted by the 

facilitators and by me, losing something of the participants’ voice each time (see Ch 2). 

As such, the following is my interpretation of the perspectives of the stakeholders, 

assuming that the points that made it into the facilitators’ reports were the important 

ones.  

 

3.2 Perspectives from Burkina Faso 

Two clear types of scenarios emerged from the homogeneous stakeholder groups, 

reflecting an intensive narrative and an extensive one.  The settled farmers, processors 

and government officials’ scenarios featured a shift from agro-pastoral, transhumant 

animals to stationary, specialised dairy and beef production with an overall reduction 

in the number of animals. This reflects the common push in national policy for 

intensifying and sedentarising livestock production to increase yield. In contrast, the 

pastoralist group doubled the number of agro-pastoral, transhumant animals while 

keeping the management the same as today, and only slightly increasing the number 

and management of specialised animals.  
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To transition from the four homogeneous groups’ scenarios to two mixed groups, the 

workshop facilitators created two new scenarios reflecting the two narratives, one 

inspired by the three groups and the other inspired by the pastoralists. Given the 

opposite nature of the two scenarios and having proponents of each narrative in each 

mixed group, there was immediately conflict and very unhappy members in each 

group. The extensive scenario favoured by the pastoralists elicited intense objections 

from other stakeholders - it represents a business-as-usual approach that 

environmentally concerned stakeholders including government officials are keen to 

change, because of the severe challenge of resourcing that pathway and the inevitable 

land-based conflicts that will arise. Yet all stakeholders were pleased with the 

economic output of a significant increase in meat and milk. It stimulated a heated 

debate about land use and management of resources for sourcing feed and water for 

additional animals, exploring who uses natural resources and who is more ‘responsible’ 

for environmental degradation. For example, crop farmers or urban expansion clearing 

swathes of trees might do more deforestation than pastoralists collecting tree 

branches for fodder as they pass through. It was noted in the debate that perhaps the 

competition between types of livestock was intensified because all parties currently 

use the same feed types. The conclusion was that a strategy that supports both 

intensive and extensive livestock keeping would be feasible if land use were regulated 

– if pastoral areas are protected from encroachment – and if the intensive livestock 

shift to concentrates and planted fodder, leaving the pasture to the pastoralists. If the 

pasture was improved, then both could make use of it; in short, suggesting better 

allocation and management of feed. This broader debate brought into question the 

assumptions that more intensive livestock keeping is necessarily better than extensive 

livestock keeping.  

The intensive scenario raised concerns from both livestock producers and 

environmentally concerned stakeholders. Pastoralists objected to losing animals and all 

livestock producers were concerned with the lower-than-expected meat and milk 

output, while environmentally concerned stakeholders raised concerns that already 
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today there is competition for water, feed and land so increasing demand for these will 

be difficult. 

All groups raised a concern about current resource availability in one way or another. 

The government officials referenced ongoing conflicts occurring over access to water 

and biomass. They also proposed that crop farmers will not want more pastoral 

animals, as more animals leads to more conflict. Government officials also spoke of 

their perception that there are already traders concerned about price of feed 

increasing, leading to settled farmers using crop residues for their own animals instead 

of leaving them for pastoral animals or selling them. Processors perceive that grazing 

land is a constraint, with not enough pasture so transhumant animals will need to 

decline, in part due to encroachment by crop farming. As one processor described in an 

interview15, looking out from where we were sitting in Bama, it used to be farmland 

and grazing land, now it is buildings or urban area, so the land for grazing has shrunk 

and will continue to shrink, increasing the competition between grazing and crop land. 

Settled farmers and pastoralists arguing in the mixed stakeholder discussions over 

access to drinking water for livestock and using forests for feed highlighted the ongoing 

conflicts over water and land access. Pastoralists also raised their perspective on their 

inability to plan for the future due to competition for land, saying there is no point in 

investing in the pastures to be more productive as they have no guarantee that the 

land will still be there when they return, taken over by cropping.  

Promising evidence of starting to build relationships and trust to share perspectives in 

Burkina Faso is that two parties who are historically in conflict (pastoralists and officials 

promoting intensification) had a reasoned discussion and came to an accepted 

compromise (despite a rocky start). A couple of participants remarked that they were 

surprised how enlightening and open the debate was, and a pastoralist leader made a 

comment about being ‘listened to’ for the first time. Realising that rational debate is 

 

15 Interview with processor in Bama, Burkina Faso, 20 November 2017 
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possible could be the start of building relationships and trust between stakeholders. A 

couple of others responded that the most important thing they had learned had been 

meeting new people, the beginning of building relationships. 

 

3.2.1 Pastoralists 

The objective of the pastoralists emphasised in their story of the future and 

subsequent indicators was to have security of resources to provide for their priorities: 

trip to Mecca, supporting family and friends in need, providing for their families (home, 

education, food). For them, having enough cattle on the hoof is the secure way to do 

that, and two troupeaux16 was the calculated safe target. This perspective sees cattle 

as capital, yet as explained in an interview with a pastoralist elder, cattle have more 

than economic value – money slips through your fingers, but having cattle also feeds 

the soul17. Pastoralists are aware of need to adapt to changing times, mentioning in 

interviews18 the need to advocate for benefits pastoralists can offer such as manure 

and clearing crop residues, and growing the entrepreneurial side of milk production - 

increasing milk sales and soap production beyond home consumption in response to 

increasing prices. However, they also argued in the mixed group discussions for the 

right to maintain transhumance as it is, citing that it makes no sense to provide extra 

feed which will be walked off, or change to breeds that are less heat and disease 

resistant. While agreeing that investing in the finishing stage makes sense, it is only 

feasible if there is a demand, if they can sell the fattened cows, and if concentrates are 

not too expensive, both of which were cause for concern at the time of the 

workshop19.  

 

16 Troupeaux is loosely translated as ‘herd’ but represents a complex structure of sub-herds, so the 
original was used in the workshop and is used here. More detail is given in Morris et al. (2017) 
17 Interview with pastoralist elder, Bama, Burkina Faso, 20 November 2017. 
18 Interview with pastoralist elder, Bama, Burkina Faso, 20 November 2017; interview with milk 
processor, Bama, Burkina Faso, 20 November 2017. 
19 Interview with pastoralist fatteners, Bama, Burkina Faso, 20 November 2017. 
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Other groups interacted with the pastoralists’ perspectives explicitly and implicitly. All 

other groups explicitly rejected the pastoralists’ target to have two troupeaux, on the 

assumption that this represents an increase in the number of animals and therefore 

runs counter to the other groups’ perspectives to reduce the number of animals. Two 

implicit interactions highlight the complexity of the place of pastoral livestock keeping 

in Bama. In the government officials’ group discussions, while arguing against allowing 

‘two troupeaux’ as something to aspire to, one group member reminded the others 

that not everyone has the same objective, that in the villages it is seen as prestigious to 

have several animals, and so one cannot prevent them from having several animals. 

Secondly, an interview with a processor revealed that excess earnings from their 

growing business are invested by buying cattle and entrusting them to pastoral 

livestock keepers, so the animals in a pastoralist’s troupeau may not all belong to him, 

rather he may be being paid to keep them for someone else. 

 

3.2.2 Farmers (settled, non-pastoralist) 

The main objective of the settled farmers was income, and if they can get more milk 

from fewer animals, then the group was in favour of specialised dairy production. Their 

story of the future presented a perspective of intensive livestock production providing 

for a wealthy life and supporting hired labour to look after the livestock and 

investment in other businesses such as rental properties which in turn provide other 

income streams. This is similar to the government official’s vision of a ‘modernised 

farm’ (their phrase). The settled farmers referenced an ongoing programme to 

introduce 3,000 crossbreed dairy cows to Bama as additional support for the area to 

invest in specialised dairy. In favour of improving milk output with improved feeds, the 

group wanted agro-pastoral dairy to improve, although they raised concerns that there 

are already problems with accessing agro-industrial by-products such as cotton-seed 

cake, prior to any further increase in demand. 
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Consistent with their perspective that producing more milk from fewer animals is 

preferable, the settled farmers had the same reaction as the government officials and 

processors in objecting to ‘two troupeaux’ indicator because it goes counter to the 

strategy of shifting to specialised breeds and reducing numbers. 

 

3.2.3 Processors 

The objective of the processors can be summed up in their indicator of wanting 

serenity - free from worry, which was agreed to be, for them, about providing for their 

family. They envision that modernising their trades would provide that – improved 

equipment for butchery and milk processing. Their perspective of modernising their 

trade as the way to improving their livelihood, and therefore securing serenity, is 

similar to the government officials’ vision of a ‘modernised farm’. They did not refer to 

how livestock would be produced in their story of the future. When discussing livestock 

production in the scenarios, they raised concerns about the cost of concentrates 

limiting the level of improvement they could make, particularly for beef where they 

considered that there is not enough market. This reflects the concerns raised by the 

pastoralists about fattening. They were, however, cautiously optimistic about 

improving milk production, that demand for milk would increase enough to offset the 

costs of feed. 

The processors had the same reaction as the government officials and settled farmers 

in objecting to the pastoralists’ ‘two troupeaux’ indicator, their rationale being that 

they believe there is already insufficient space in Bama commune and surrounding 

area for cropping, livestock grazing and expanding settlements, and they estimate that 

having two troupeaux of 70 head each would exacerbate the difficulties linked to 

insufficient space. 
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3.2.4 Government officials 

The objective of the government officials encapsulated in their story of the future is of 

improving livestock production by modernising, implying better breeds, with higher 

productivity, kept stationary in good shelters, monitoring health, providing high protein 

feeds. This is a high-input, high-output vision; the animals can no longer go out grazing 

to find their own feed, so the cows need full time care, but with higher output to offset 

the increased costs. When developing their scenarios, they often referenced their 

success story to rationalise their management option choices, in conjunction with their 

expectations of what might realistically be feasible for Bama livestock producers. They 

acknowledged that change will come slowly and only envision 30% of livestock keepers 

achieving this by 2030. They also agreed with the pastoralists that there is no benefit to 

changing the transhumant animals’ management but proposed that there could be 

improvement of the pastoral dairy herd that is kept locally particularly if fodder could 

be grown. This perspective centres on the meat and milk output, while being aware of 

the cost of inputs and households’ capabilities to invest in improving production.   

Similar to the processors and settled farmers, the government officials objected to the 

pastoralists’ ‘two troupeaux’ indicator on the basis of not enough water and biomass 

and grazing land resources to support the increased pastoral animals that this implies - 

specifically that crop farmers would object to the competition for resources.  

 

3.3 Perspectives from Ethiopia 

The scenarios in the homogeneous stakeholder groups varied both between and within 

groups. Clear perspectives emerged about both the categories of animal to prioritise 

and how to feed them, although the perspectives were combined in a variety of ways 

across groups such that there was no clear pattern or distinction between groups, 

contrary to the case in Burkina Faso. Building on the sharing of perspectives in 

homogeneous stakeholder groups, the mixed stakeholder groups explored the trade-

off between increasing income potential while mitigating GHG emissions, concluding 
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that beef has lower potential than dairy and sheep. There was discussion around the 

costs and benefits of dairy, beef and sheep production; both in economic and 

environmental terms. Compared to beef and sheep, dairy production has higher 

feeding and maintenance costs, but provides more milk and therefore potentially more 

income. It also has higher water use and GHG emissions. Beef production is more 

costly to ‘finish’ (to fatten) up in Atsbi because of the altitude and cooler temperatures, 

although the meat is highly sought for its taste, and also has higher water use and GHG 

emissions. Sheep are a good pro-poor strategy as they require small capital, have a 

high turn-over and therefore faster return on investment and have relatively lower 

water use and GHG emissions. Understanding these characteristics of the three types 

of livestock, the proposition was put forward that the income opportunities offered by 

dairy and sheep cover the largest portion of the Atsbi population, and that these 

should therefore be supported. In order to mitigate GHG emissions and water use, it 

was proposed to reduce beef production.  

There was a strong difference in opinions between individuals reflecting different 

perspectives on how to use land and cash resources for acquiring livestock feed, but as 

the disagreement occurred during mixed stakeholder discussions the perspectives 

cannot be attributed to stakeholder groups. One woman resisted the idea of buying 

concentrates from the market, arguing that the cost of the food for family is less than 

acquiring the concentrates, and furthermore that the alfalfa which they would produce 

(planted fodder) is cheaper since it is subsidized by the government. In contrast, one 

woman was against the complete fodder planting in their land and would rather buy 

livestock feed from the market. She explained that had she had land, she would use all 

her land for cereal production, and not for livestock improvement. She would prefer to 

use it for cereal production to first secure food for the family as she would not want to 

take the risk of food shortage for the family. Also, since she has no land, it might not be 

easy for her to get land, much less irrigated land, for planting fodder. This illuminates 

the influence of financial situation on one’s perspective – those with land to spare, and 

with access to irrigation, can afford to grow planted fodder. The stories of the future 
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reinforce the value inherently ascribed to supplying one’s own fodder, all featuring 

irrigated fodder alongside fruit and vegetable production (apart from the local 

researchers’ story about dairy and beef cooperatives).  

Drawing from interviews across all stakeholders gave an insight into the evolving place 

of livestock in Tigray. On the one hand, as youth (labour) move away from home to 

work off-farm and grazing land and feed remain scarce, it makes sense to reduce the 

number of free-grazing indigenous breed cattle, rather keeping a few specialised dairy 

cows at home for their high income potential and switching to sheep which are easier 

to keep. Yet, the sentiment of “livestock is mandatory” (for rural farming households) 

was a repeated refrain that came through strongly. Despite the feeling that households 

are reducing their herds, on the whole the perspective was that the indigenous cattle 

population would remain fairly stable, because a high proportion of the population are 

still rural and will still need cattle as they play an important support role. They provide 

draught power and manure for cropping and meat for the household, especially for 

festivities, as it is cheaper to slaughter your own than to buy it from the butcher. 

Furthermore, although the youth may have moved off-farm, the parents may still be 

looking after land and livestock in their children’s name, because in Ethiopia if you are 

not using the land it goes back to the state for redistribution. 

 

3.3.1 Farmers 

From the scenario discussions, the perspective of the farmer group was in favour of 

specialised dairy production as key income activity that would replace at least some of 

the less productive indigenous cows, keeping some for draught power for the hilly 

parts that tractors cannot reach and some for maintaining genetic diversity. While the 

priority is on maintaining (or ideally increasing) economic gains, the interviews and the 

story of change highlight that specialised dairy would be alongside cropping. The story 

of the future envisions an improved mixed crop-livestock system, with specialised dairy 

and beef cows, using manure for the fields and producing their own irrigated forage 



 

92 
 

and horticulture producing vegetables and fruit for market and home consumption. 

This is a similar vision to that of the traders and local administrators.  

The farmers placed less emphasis on sheep than other groups. After finding out more 

about the farmers in the interviews, that they were mainly farmers who had adopted 

specialised dairy, may explain the preference for dairy and even cattle over sheep. 

Speaking with individuals from the farmers’ group after the workshop revealed a wide 

range of backgrounds, including a model farmer, a farmer who had livestock as support 

for cropping, and a landless farmer with two specialised dairy cows whose main job 

was as a conservation officer at the local district office while her parents look after her 

two cows. The model farmer engaged with a government programme to provide cattle 

sheds in which a group of farmers could come together to keep specialised dairy cows 

in addition to his crop farm. Related to this, in the traders’ group was butcher who had 

invested in specialised dairy as a side interest and found that it was more lucrative than 

the butchery, prompting them to open a yoghurt shop. 

 

3.3.2 Traders 

Similar to the farmers and local administrators, the traders’ story of the future 

envisions an improved mixed crop-livestock system, with specialised dairy and a few 

beef cows, producing their own irrigated forage and horticulture producing vegetables 

and fruit for market and home consumption. When designing scenarios, initially the 

individuals in the traders’ group had diverging opinions. Some advocated for 

specialised dairy, others maintained that for many the indigenous dairy cows are their 

most valuable asset. Some felt beef production is not so suitable in Atsbi’s cooler 

climate whereas others felt it could still be profitable. After talking through several 

individuals’ scenario configurations, they came to a compromise that supported both 

specialised dairy and beef production. 
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In an example of gaining new perspective from hearing the discussions in the 

workshops, one of the traders spoke in the interview afterwards20 of how they gained 

confidence in the appetite of farmers for using concentrates for feed after seeing the 

trend in the workshop towards dairy cows and more emphasis on feeding 

concentrates, supporting their decision to buy concentrates in bigger quantities. 

Perhaps in part as a result of that change in practice, they have seen big changes in the 

six months following the workshop, so much that they plan to expand to two stores.  

 

3.3.3 Local administration 

Similar to the farmers and the traders, the local administrators’ story of the future 

envisions an improved mixed crop-livestock system with specialised dairy and beef 

cows together with irrigated vegetable and fruit production, with an added stipulation 

that the family would have substantial savings accumulated. In discussing the 

scenarios, the group echoed the others in wanting to reduce indigenous cows in favour 

of specialised dairy, though not too many specialised dairy cows so that the cost will be 

affordable in acquiring and in feeding them but feed the remaining indigenous cows 

better to maximise their potential. Of all the groups, local administration chose the 

lowest number of sheep despite recognising their value as being readily marketable 

and a good source of income for health and education. For them, the role of livestock, 

particularly specialised dairy, is to procure money for improved agricultural 

technologies and access to education.  

Aside from their perspective on livestock, one official in Ethiopia reflected that the 

workshop changed their opinion on participation. Although it is often required in their 

work, they previously considered participation to be a problem, but since the 

workshop they can see the value of participation. This could be a reflection on the 

method used in the workshops. The role of facilitation is key, and the structure of the 

 

20 Interview with feed supplier, Wukro, Ethiopia, 18 March 2019 
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participation, focused around the Transformation Game, provided a mechanism to 

elicit farmers’ – and others’ – input to the questions that we wanted answered.  

Related to this, several of the local researchers, officials and national level participants, 

remarked how the second workshop had shown them that farmers have something to 

contribute, and the value of the indigenous knowledge of the farmers. They seemed 

surprised to be in a setting where they could discuss directly with farmers, and that the 

farmers could contribute equally and counter the experts’ suggestions. This could 

indicate a shift in perception of the value of knowledge other than ‘scientific’ or classic 

‘expert’ knowledge. An example of changing their views about the value of farmers’ 

input was cited by several participants in Ethiopia, of farmers correcting the 

assumptions of other stakeholders. Farmers rejected scenarios proposed by others that 

suggested removing draught animals altogether, as they contribute environmental 

impacts for no monetary benefits, and could therefore be replaced by tractors that do 

not need to be fed. However, farmers - as the ones who work the land in Atsbi - 

pointed out that there are steep and hilly areas that tractors cannot plough, and 

therefore draught power cannot fully be replaced21.  

 

3.3.4 Livestock experts and local researchers 

The local researchers’ story was different in that it envisioned beef and dairy 

cooperatives with concentrated and specialised livestock production, as opposed to 

having the animals distributed on family farms. In discussing the scenario discussions, 

the experts put a lot of emphasis on sheep, selecting the highest number of sheep of 

all the groups, as sheep are more easily managed. Many smallholder farmers could 

earn income from sheep as they require little start-up capital and have a short 

reproductive cycle so one reaps the benefits of investment soon. It is therefore an 

inclusive, pro-poor business for women, men, landless youths and people with 

 

21 A reflection by the project team afterwards is that tractors do need to be ‘fed’ with diesel or petrol 
and the GHG emissions of this fuel is not in fact captured by CLEANED-R yet. 
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disabilities. They propose using concentrates to boost quality sheep meat and reduce 

GHG emissions, and furthermore, sheep can support environmental rehabilitation as 

sheep grazing is not as damaging as cattle grazing. Also, sheep production does not 

need large land areas. Similar to the other groups, they also favour increasing 

specialised dairy and reducing indigenous cows as they are less productive but keep 

some to maintain the indigenous genetics – and feed the remaining indigenous cows 

better to maximise their potential.    

This group also was more focused on reducing greenhouse gas emissions in considering 

the scenario design than the other groups and questioned whether the model behind 

the CLEANED-R tool was capturing greenhouse gas dynamics correctly. In their 

perspective, changing the feed type should have more impact than the model 

portrayed. This was noted by the modelling team. Nonetheless, the scenario that the 

group arrived at achieved the lowest change in greenhouse gases of all the 

homogeneous stakeholder groups, though still a small increase, suggesting that their 

balancing of specialised dairy, beef and sheep to meet the needs of income from milk 

while providing a low-capital solution for less well-off households was successful from 

an environmental standpoint. 

 

3.3.5 National Learning Alliance 

The presence of representatives from the national level was unique to the Ethiopian 

case. As they had not been present for the first workshop, they adopted the local 

administrators’ story and indicators as their base, with an introduction to the area by 

one of the research team and her interpretation of key issues and trends. Building on 

these, they could discuss a scenario to represent their mandate from national policy 

level to reduce greenhouse gas emissions while considering what little they knew of 

the local context from their brief introduction to it. They were particularly in favour of 

the local administrators’ indicator of success of joint decision making, factoring 
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empowerment of women in their discussions. They also considered surrounding 

market options in selecting specialised dairy as a profitable option to focus on. 

Initially, the project team was concerned about bringing in national level stakeholders 

to the learning process, worried that the power imbalance between national and local 

stakeholders would unsettle local participants and mute their voices in the learning 

process. However, facilitators actively encouraged equal participation and both 

national and local participants enjoyed the opportunity to meet each other (informal 

participant feedback). The benefit of having the national perspective present in the 

workshop, in addition to local researchers, was that farmers in Ethiopia learned that 

greenhouse gas emissions are an important factor for policymakers and local officials, 

and therefore why greenhouse gases were a relevant indicator in the environmental 

assessment. The farmers accepted that, which explained the policymakers’ decisions 

about how to design their scenario. Facilitators commented how farmers embraced the 

consideration of GHG to the extent of taking it into account when they talked about 

further revisions to their scenarios. This appreciation of the motivation of policy 

makers is particularly important in the Ethiopian context, where green growth remains 

a high national priority. At the same time, policymakers and local officials accepted and 

acknowledged that for the farmers and traders, income is an important factor, more so 

than GHGs, which in turn is what drove the farmers’ scenario designs. 

 

3.4 Perspectives from Tanzania 

The narrow focus of the learning process on small-scale dairy production and excluding 

beef cattle effectively restricted the relevance of the discussions to the highland parts 

of Lushoto district by virtue of being close to Lushoto town and access to inputs (feeds 

and veterinary services) and milk collection centres, as well as being wetter and having 

more natural feed available than the drier mid and lowland parts of Lushoto district. 

Across stakeholder groups there was a common trajectory of upgrading their few stay-

at-home cows to crossbreeds to increase milk output. All agree that land is a 
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constraint, with no space for new grazing land and by-laws in the highlands preventing 

grazing in common areas. This is conducive to keeping cows in sheds all the time and 

bringing food to the animals rather than allowing them to graze their own feed out in 

public or common grazing areas, so intensive, specialised dairy production makes sense 

- in the highlands at least. In addition, small-scale specialised dairy production had 

already been promoted by the ongoing CGIAR programme with its network of dairy 

hubs and other programmes providing heifers on condition that the recipients pay 

forward the first-born heifer to another recipient. However, there was varying 

emphasis within groups with regards to how exotic the crossbreed should be (higher 

proportion of exotic in a crossbreed gives higher milk output, but requires more feed, 

medicine and care, and at the time of interviewing maintaining genetic integrity using 

artificial insemination was expensive in Lushoto and not guaranteed a successful 

pregnancy). 

There was a long debate in plenary, so perspectives were not assigned to stakeholder 

groups, where one side proposed that local breeds should be replaced by crossbreed 

dairy cows – for increased income leading to improved livelihood of everyone in the 

district, and this would be possible because a large demand for milk nationally and 

regionally, and instead of allowing imported milk to fill the gap, they should protect 

local incomes and livelihoods. The other side argued in turn why local breeds could not 

be fully replaced, because of their role in cultural ceremonies, for which crossbreed 

dairy cows could not be used because they are too large (too expensive) and do not 

taste as good, and because of the hardiness they are a less risky option for those who 

are less well off. There was an appreciation on both sides of this debate of the validity 

of the other argument, though no clear resolution was found, except that both points 

remained valid. The debate provided the opportunity to appreciate the different roles 

for the different types of livestock, and the different values attached to different types 

of livestock. The scenarios reflect the value of local breeds, with all groups opting to 

keep a portion of local breeds for cultural functions, and some also for the better taste 

of the meat. 
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Although not directly about the role of livestock, several participants mentioned that 

the learning process showed them the value of planning for the future, and how they 

appreciated the opportunity to do so in the workshops. Several reflected that it was 

new to think about having a plan, and that it is something they would continue to do in 

the future, now that they had the tools to do so. They found it inspiring to think about 

what they want and how they would get there instead of just keeping cows without a 

specific target. 

 

3.4.1 Farmers groups 1 and 2 

Both farmers groups’ stories of the future presented mixed crop-livestock systems, but 

alongside non-farm activities which were the primary activity. Farmers group 1’s 

fictitious individual was also a carpenter with a money transactions shop, and in 

addition to dairy cows, had plots of forestry and cash and food crops, tended by 

labourers. Farmers group 2’s fictitious individual worked during the day at his 

construction spares shop and tended the farm with his wife in the morning and 

evening. These diversified livelihood strategies could only be translated partially and 

implicitly into scenarios due to the constraints of the tool which focus on dairy 

livestock. 

When discussing the scenarios, farmer group 2 was more ambitious than farmer group 

1 in upgrading a greater portion of the indigenous breed cows to crossbreeds and 

almost pure exotic breed cows. Group 1 were cautious about the expense and risk of 

the most improved crossbreeds and exotic breeds, which require extra feed, care and 

medical inputs which will be feasible for some but not all households, so crossbreeds 

are a better compromise if going for improved breeds at all. They questioned whether 

the expense and risk were worth the higher productivity. The second farmer group was 

comfortable with the more improved crossbreeds and with the exotic breeds because 

of the high milk yield, particularly after doing a rough cost-benefit analysis by 

themselves to support their thinking. They consider that there is land available for 
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planted fodder and an unfulfilled market for milk in the nearby milk processing plant 

that support their decision. They recognised that there will be early and late adopters - 

only a few have the capacity to go for exotic breeds, but still think it is important to 

cater for those few in the scenario. They also recognised that not everyone wants to or 

should have to move to specialised dairy, particularly thinking of those in the lowlands 

who may prefer to keep to indigenous breeds. This shows two contrasting perspectives 

among farmers, those who consider that the high milk yield can support the costs, and 

those who consider the costs a little too risky and make a compromise on milk yield to 

retain some hardiness.  

Interviews with some of the farmers expand on this distinction, reiterating that the 

position of dairy cows in farmers’ lives is diverse, but typically dairy cows are additional 

to crop farming and other livelihood activities, often kept more for their manure than 

for their milk, and therefore investing in specialised dairy depends on one’s other 

resources. For example, growing one’s own fodder is only possible for those with 

enough land. Interviewees ranged from the woman joining the crossbreed promotion 

programme to gain an independent activity and still struggling to make it worthwhile 

to those who invested in crossbreeds using excess resources, for whom crossbreeds 

are very profitable. The diverse livelihood activities presented in the stories of the 

future were also apparent. For five of the 11 interviewees, the dairy cattle were 

supplementary to their crop or horticulture production, although improving the cows 

to crossbreeds was a strategic, and satisfactory, investment to provide more manure 

and extra income. Three also have off-farm income from a shop or providing a milk 

collection service. However, investing in crossbreeds was possible due to having extra 

resources from the crop farming and off-farm income, or having land to spare to 

produce fodder crops. Only one farmer had dairy cows as her main source of income, 

and that only because it was her own endeavour, we did not ask about the rest of the 

household. Another two of the interviewees have office jobs as their primary activity, 

but have crossbreed cows, as well as crops, horticulture, some forestry and 

aquaculture as additional investments. Interviewees were generally positive about 
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crossbreed dairy production as an additional source of income for improving lives. For 

example, for two interviewees, the income from milk funded building new houses, and 

sending children to private school. For others, the costs are still high and the returns 

are not yet covering costs, but they are still hopeful that the investment will pay off in 

the long term. 

 

3.4.2 Traders 

For the traders’ story of the future, they related the story of an existing person, the 

father of one of the participants. In contrast to the farmers groups’ stories of the 

future, livestock was the main activity, though later in life he established a restaurant 

as well. In the rest of the workshop discussions, the trader group was ambitious about 

modernisation and progress, arguing for producing high - and stable - quantities of milk 

to supply the two nearby milk processing plants, proposing that everyone move to 

crossbreed and eventually pure-breed dairy cows. Acknowledging that some 

indigenous breed cows will remain for cultural functions, they also encouraged the 

others with their perspective of nothing ventured, nothing gained – there are high 

costs associated with crossbreeds and exotic breeds, but also high rewards. 

 

3.4.3 Administration 

Similar to the traders, and in contrast to the farmers, the administrators’ group’s story 

of the future also had no off-farm activity. A mixed crop-livestock farm was the main 

activity, although it is diverse and produces eggs as well as vegetables and milk for 

sale22. When discussing the scenario, this group in particular highlighted how they see 

the population of Lushoto adopting different livestock keeping practices at different 

rates, reflecting the different socio-economic status of households and the differing 

 

22 Producing eggs for sale is not necessarily unique to this group’s story of the future, it just may not be 
mentioned in other groups that the households keep chickens as well, as it is likely a standard feature of 
most households. 
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position of livestock in their lives. They would have distributed the livestock herd 

across all possible management options to cater for low inputs and high inputs, 

although the CLEANED-R tool can only handle one management option per category of 

the 2-3 management options to choose from per category. This is an example of the 

value of embedding the CLEANED-R tool in a game and playing it as part of a learning 

process. An end-user using the tool on their own might be frustrated at not being able 

to represent their more diverse landscape scenario, whereas playing the game allowed 

participants to elicit and discuss the more diverse scenario and discuss how to simplify 

it for the tool in a way that would represent it to their satisfaction.  

Based on their discussions, the perspective of the administrators was similar to the 

farmer group 2 – ambitious in encouraging adoption of crossbreed and exotic cows, 

while recognising that they are not for everyone, and that there are additional risks to 

consider. While acknowledging the promise of a large demand from processing 

factories, and wishing to provide for it instead of leaving it for other countries to meet 

the demand, the group raised the uncertainty in milk prices. At the time of the 

workshop, the market was stable, despite relatively low prices offered by the 

cooperatives. However, the stability of the market was unpredictable since 

introduction of cheaper milk and milk products may interfere and affect the local 

market. Examples from other products such as rice were given. So, they would want to 

see an enabling environment with the presence of local market protective policies to 

control importation of milk and milk products. 

Reflecting on the social learning process, the administrators mentioned that although 

the crossbreeds have been promoted for some time in preceding long-term 

programmes, of which the participants at the workshop are members, it seemed that 

the participants got more excited about the potential of crossbreeds after playing the 

Transformation Game and seeing the implications for the whole district of increasing 

the number of crossbreeds. 
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3.5 Discussion and conclusion 

This chapter shows that stakeholder groups do hold different perspectives towards 

livestock, and often they are the broad-brush categorisations one might expect – but 

not always. The government officials, local researchers and administrators (loosely 

grouped under the label ‘technician’ for this discussion) would like to see 

modernisation of livestock production and frame livestock production as a primary 

enterprise, keeping livestock for sole purpose of the meat or milk product rather than 

any other function, which reflects a technical narrative emphasising need to increase 

production and particularly the efficiency of production of livestock and animal 

sourced foods (milk, meat, eggs), by improving the genetics of animals to produce 

more per animal (Eisler et al. 2014; McDermott et al. 2010; Delgado et al. 2001; 

Herrero et al. 2010). This is a top-down narrative, by researchers, economists and 

policymakers, aiming to improve productivity, away from ‘subsistence’ production, also 

as path out of poverty, and for improved nutrition (in moderate amounts, e.g. Godfray 

et al. 2018; Dror and Allen 2011; Jackson et al. 2016). The change in genetics tends to 

be accompanied by higher input requirements – better and more feed and more 

medication to prevent disease – but the argument is that the higher output offsets the 

higher inputs required, which was repeated for example in the Tanzania workshops. 

Farmers are more cautious in moving towards high-input livestock production 

particularly when livestock is secondary to crop production and the main functions are 

to provide manure for the farm and capital reserves for emergencies – as stakeholders 

in Ethiopia repeated, “Livestock is mandatory”, but for the cow or sheep itself, not for 

the meat or milk. This reflects a livelihood or bottom-up perspective, illustrating the 

multi-functionality of livestock for households (Udo et al. 2011; Herrero et al. 2013; 

Rufino et al. 2007). The arguments raised by the pastoralists in Burkina Faso for 

maintaining the transhumant aspect of their livestock keeping as it is (although 

agreeing that the sedentary aspect could be improved) reflects the literature that on 

some land livestock is the most sensible option (Röös et al. 2016; Ran et al. 2017). 
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However, the results highlight that stakeholders are also individuals who wear many 

hats, and therefore may have different perspectives to the perspective distilled by the 

stakeholder group to present in the workshop. The ‘farmer’ label was shown to be 

particularly broad – in Africa, people say ‘everyone is a farmer’, and within the case 

studies’ stakeholder groups many technicians and traders kept livestock. Furthermore, 

farmer stakeholder groups contained farmers of diverse age, gender and economic 

situation, which all affect their priorities for, and ability to invest in, livestock. For those 

who are able, investing in a few specialised dairy cows as part of the crop-livestock 

system or as an additional income source was agreed to be feasible and desirable. This 

reflects a moderate technical/agroecology narrative promoting diversity and 

moderation, highlighting the role for livestock for ecosystem functioning (Rudel et al. 

2016; Herrero et al. 2010) but at lower animal numbers.  

It was interesting to see ‘real life’ wishes from participants in Tanzania that translated 

into scenarios which were too diverse or complex for the CLEANED-R tool to take as 

input (sections 3.4.1 and 3.4.3). This revealed that the value chain approach used by 

the CLEANED-R tool and the project overall, and the focus on a limited number of 

livestock categories is too narrow to be able to replicate participants’ livelihoods. It 

raises the question of the purpose of the tool and the learning process. On the one 

hand, it bears out the project team’s reason for using the learning process – to provide 

a space in which to use the tool as part of a discussion, to allow the users to bring in 

information and experience that was not included in the tool when designing scenarios 

and evaluating the results, as the tool cannot realistically handle everything. This 

encourages the tool to be only part of a wider discussion and not the sole focus and 

final answer (Nelson et al. 2002). On the other hand, it is an example of one’s discipline 

and epistemology bounding the research and influencing what knowledge is produced 

by which questions are asked, which indicators are used, and which factors are 

considered important (Ahlborg and Nightingale 2012; Forsyth 2003; Little 2003). The 

project was built around the CLEANED-R tool, and self-reflection by the team and the 

critical realist analysis in this thesis reveals how the team’s expertise and technical, 
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positivist disciplinary background implicitly overshadowed the implementation of the 

learning process as well in maintaining the focus on the livestock value chain too much 

in the activities. More could have been done to guide participants in translating their 

broad perspective scenarios into the more specific input for the tool, for example using 

the critical realist and political ecology framing of the thesis to design pluralistic 

workshop activities and guide the translation between epistemologies. A related point 

is that the workshop discussions focused on economic and environmental perspectives, 

with little or no mention of the cultural, political and historical dimensions. Partly this 

was an issue of time, but a broader framing of the activities such as a multi-functional 

landscape approach rather than a livestock-only approach may address this. 

On a separate note, in each country one or two participants from the advisory and 

private sectors commented about the participatory methods used in the workshop, 

which they found to be a promising approach that could be useful to them in the 

future. This is not a perspective on livestock, but as this thesis is about the value of the 

learning process, it is worth recording that participants gained this new perspective 

and felt strongly enough about it to report it after the workshop, appreciating the 

knowledge they gained about new approaches, methods and processes. Several 

mentioned that they could foresee continuing to use these methods in their future 

work, and some participants would like to see other workshops and projects using such 

methods. Reflecting on the process some months after the workshop, facilitators 

reinforced this sentiment, confirming that it is something they would use again, and 

that in some cases that they had had further feedback from participants repeating it. 

The research team consider this choice to adopt a participatory approach as the 

beginning of a normative shift, if it is based on a changed sense of what needs to be 

valued, that is to say needing to value other people’s knowledge. 
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4 Games as boundary objects: charting 

trade-offs in sustainable livestock 

transformation 

This chapter has been published as a paper with a request for an added focus on 

managing trade-offs, however the core of the paper is still about how to facilitate 

crossing boundaries of knowledge in the social learning process and therefore 

contributes to the aim of the thesis. It is presented here largely as it was published and 

may therefore have some repetition of information from the introduction and 

methodology chapters. 

4.1 Introduction  

Population and income growth in Africa will lead to an increase in demand for food 

and, in particular, for animal products (Enahoro et al. 2018). Increased crop and 

livestock production will inevitably compete for land and water with urbanisation, 

industrial crop production, biofuel production and conservation of land under 

protected areas (Vlek et al. 2017; Kariuki et al. 2018). Some degree of intensification of 

production will be required so that sufficient calories and nutrients can be provided for 

an expanding population. To be sustainable, this intensification will need to maintain 

ecological integrity, livelihoods and wellbeing. This is a complex challenge and one that 

has given rise to much debate (e.g. Haggar et al. 2018; Garnett 2014; Leach et al. 2013) 

and competing alternative strategies (e.g. sustainable intensification (Pretty et al. 

2011), climate smart agriculture (Lipper et al. 2014) and agro-ecology (Gliessman 

2016)). Solutions for changing livestock production systems are inevitably contested as 

each will have a range of better or worse consequences, generating new patterns of 

winners and losers among actors with unequal power and influence (Eriksen et al. 

2015). Stakeholders, including researchers, policy makers, private enterprises, 

producers, community leaders, non-governmental organisations and civil society 
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organisations, frequently hold different visions for a sustainable agriculture and 

livestock system, which can translate into conflicting priorities (e.g. Scown et al. 2019).  

Gains in economic growth from increased livestock production compete with ‘losses’ 

associated with increased resource use and pollution, and/or losses of cultural, social 

and livelihood functions (e.g. Vlek et al. 2017; Loos et al. 2014). For example, high 

yielding livestock cannot replace draught power, or provide lower value animals for 

cultural rituals (Moll 2005). Prioritisation of gains and losses differ according to social 

norms, beliefs and perceptions of costs and risks (Salmon et al. 2018; Tittonell 2013; 

Garforth 2015). Apparently sustainable strategies for livestock may result in indirect or 

“hidden” social and environmental consequences (Tschakert et al. 2017) and will likely 

distribute socio-economic impacts unevenly across actors, the more so when they are 

embedded in different social and cultural contexts (Beuchelt 2016). As such, a given 

socio-economic gain can be realised in terms of environmental costs - or vice versa - in 

many ways.  

This complexity suggests that diverse actors must participate in evaluating the 

relevance and weighting of trade-offs in a particular context and at a given scale 

(Tschakert et al. 2017; Thomson et al. 2019). While multi-stakeholder processes, such 

as those informed by social learning, have been proposed as a mechanism for exploring 

complex problems (Ison et al. 2007; Tschakert and Dietrich 2010), the use of 

participatory processes comes with opportunities and challenges (Cooke and Kothari 

2001; Hickey and Mohan 2004a).  

Participatory processes create opportunities for empowerment by including 

marginalised perspectives into decision-making and challenging dominant assumptions 

about which trade-offs or synergies are most appropriate (Duncan and Claeys 2018; 

Capitani et al. 2019). When decision makers increase their awareness of the multiple, 

legitimate perspectives of an issue, the chance of positive outcomes increases, as does 

the transparency and legitimacy of decision-making (Cash et al. 2003; Clark, Kerkhoff, 

et al. 2016). The design and facilitation of participatory events influence whether (or 
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not) the process of participation opens spaces for innovation and transformation 

(Gaventa 2006; Cornwall 2004), with factors such as invitees, location and language 

influencing who is included or excluded from participating. Furthermore, no space for 

participation is neutral as hierarchy, rules and norms leak into the space with 

participants’ habits and experiences, and the risks of reinforcing existing power 

relations are considerable (Gaventa 2006; Cornwall 2004). While these power 

dynamics are not necessarily bad, it can be detrimental when they are ignored (Stirling 

et al. 2018). A facilitator thus has both the power and the responsibility to guide and 

intervene in discussions (Kapoor 2002). 

Ison (2010) and Rist (2006) therefore call attention to the design of the participatory 

process, to ensure that it invites equal participation and provides rules for promoting 

open dialogue and the freedom to express oneself. This encourages negotiation based 

on rationality rather than influenced by hierarchy or emotion; in other words, creating 

the conditions for Habermas’ (1981) communicative action. But sharing knowledge 

between stakeholders is not always straightforward (Lamont and Molnár 2002; Oswick 

and Robertson 2009). There are natural boundaries between stakeholders, reflecting 

levels of education, types of knowledge, experiences, and observed rules and norms 

(Lamont and Molnár 2002). These differences can be exacerbated when, as is 

frequently the case in Africa, technical and scientific terminology does not translate 

well into local languages and understandings.  

As discussed in more detail below, the concept of boundary objects, made popular by 

Star & Griesemer (1989), has been increasingly used in literature on learning processes 

and  structured multi-stakeholder methodologies to address facilitation of 

communication between stakeholders (e.g. Jean et al. 2018; Cash 2001). Modelling, 

visualisations and games are being conceptualised as structured boundary objects that  

organise knowledge and produce comparable visual outputs that are useful for 

communication (Pennington 2016). As such, they offer a means of facilitating shared 

learning and collaboration between stakeholders (Jakku and Thorburn 2010; Forrester, 

Matin, et al. 2019). In this paper, we assess the benefits and challenges of using 
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structured boundary objects in stakeholder processes to support meaningful 

stakeholder engagement. Focusing on the problem of livestock livelihood futures in 

Africa, we ask: (a) how effective are structured boundary objects in supporting 

knowledge sharing and learning between stakeholders, and (b) in doing so, how 

effective are they in supporting the identification of context-specific trade-offs? Our 

study looks at the deployment of a computer simulation and board game within a 

participatory process to co-design sustainable pathways for livestock production in 

three case study areas: Burkina Faso, Ethiopia and Tanzania. In the following sections, 

we describe the functions of boundary objects and, for our case, how the simulation 

tool and board game provided these functions. We then discuss how the boundary 

objects represent stakeholder perspectives and how the findings inform our 

understanding of the trade-offs implicit in sustainable livestock production.  

 

4.2 Boundary objects  

Boundary objects may mean different things to each actor, but are recognisable 

enough to allow meaningful communication around a common issue (Jakku and 

Thorburn 2010). In this way, they mediate between the values, interests and 

knowledges of people from intersecting lifeworlds (Pennington 2016; Long 2001). 

Importantly, all actors can contribute knowledge to a boundary object, modify it or use 

it in some way, providing a common point of reference. Boundary objects have, or rely 

on, some inherent infrastructure or standardisation that allows diverse actors to work 

together (Star 2010; Trompette and Vinck 2009). Examples are a standard classification 

template or common computer program, that establish a common vocabulary to 

define and discuss the issue. Examples of boundary objects from the literature are: 

design blueprints or scale models for new products (e.g. Carlile 2002; Ewenstein and 

Whyte 2009; Lee 2007), project management tools (e.g. Sapsed and Salter 2004) or 

agricultural innovation (e.g. Klerkx et al. 2012); simulation models and serious games 

for decision support (Cash 2001; Jakku and Thorburn 2010; Jean et al. 2018); 

documents, research studies and bodies of knowledge (e.g. Wallis et al. 2017; Baka et 
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al. 2019); or concepts such as ‘ecosystem services’, ‘watershed’ or ‘stewardship’ 

(Abson et al. 2014; Cohen 2012; Peçanha Enqvist et al. 2018). 

Sometimes forgotten in literature using ‘boundary objects’ as any object on the 

boundary between actors, is that some form of infrastructure or standardisation is 

inherent in boundary objects (Trompette and Vinck 2009). It is the infrastructure, be it 

a standard protocol, classification template or common computer program, which 

establishes a common vocabulary to define and discuss the issue (e.g. Martin 2015) 

and allows diverse actors to work together despite knowledge, social or other 

boundaries (Ewenstein and Whyte 2009; Reed 2007; Roux et al. 2017). This means that 

a particular set of knowledge conventions, standards and norms is inherently forming 

the basis of this infrastructure (Trompette and Vinck 2009). 

Boundary objects mediate between perspectives by making explicit actors’ 

interpretations of the objects and of the common issue, in turn supporting knowledge 

sharing (Jakku and Thorburn 2010; Forrester, Matin, et al. 2019; Pennington 2016). 

Similarly, boundary objects can be props for catalysing discussion that lead to fuller 

exploration of issues that are understood differently or incompletely by the actors, 

until a common level of understanding is reached (Lee 2007; Wallis et al. 2017). An 

example is visual representations of reality, such as conceptual maps, mental models 

or social network maps, which create a tangible object that can be viewed and 

discussed (Black and Andersen 2012; Forrester, Matin, et al. 2019; van Bruggen et al. 

2019). Revealing and exploring differences through successive drafts of conceptual 

maps or scenarios, help to build mutual understanding of the different perspectives 

between actors in defining the issue, knowledge about the issue, and preferences or 

intentions for acting on the issue (Forrester, Matin, et al. 2019; Jakku and Thorburn 

2010; Klerkx et al. 2012). Identifying and reconciling mismatches in the perceptions of a 

boundary object and its outputs can build relationships and trust between actors and 

increase confidence in the object and transparency in the collaborative process (Martin 

2015; Cash 2001; Jean et al. 2018).  
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Objects that do not allow collaboration are not boundary objects (Star 2010). In Black 

& Andersen’s (2012) example, when one actor replaced the shared visual 

representation with his own list, it was no longer a boundary object because none of 

the other actors could engage with it. This relates to authorship: who created and 

contributed to the boundary object. Narrow authorship, where there are knowledge or 

power imbalances, can reinforce dominant perspectives. The more powerful may not 

wish to be confronted with another perspective and others may refrain from 

contributing out of concern for how their stated positions might be used going forward 

(Oswick and Robertson 2009).  

Whether with narrow or wide authorship, boundary objects are external 

representations of reality that simplify an issue to be more easily communicated 

(Pennington 2016). Understanding actors’ interpretations of the boundary objects is to 

hold up a “partial mirror” reflecting their lifeworld, their perception of reality 

(Forrester, Taylor, et al. 2019, p.71). There is a three-way relation between what is 

being represented (reality), the representation itself (the boundary object) and the 

intentions, both of the creator and of the audience (Zeitlyn 2010). As such, while 

boundary objects are created with an intention, once produced they take on a separate 

identity, and one cannot predict how they might be interpreted and used, or how they 

might evolve once created (e.g. Klerkx et al. 2012). Critical consideration of how 

representations are crafted (authorship) and the variety of ways in which they are used 

offers a gauge of the quality of the collaboration and the outcomes. 

 

4.3 The ResLeSS learning process  

The Research and learning for sustainable intensification of smallholder livestock value 

chains (ResLeSS) learning process was implemented during 2017-2018 in Bama 

commune in Hauts-Bassins region, Burkina Faso, in Atsbi woreda in Tigray region, 

Ethiopia and in Lushoto district in Tanga region, Tanzania (Table 2). The objective was 

to integrate environmental, economic and equity considerations into decision making 
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around sustainable livestock production. The learning process, designed using social 

learning principles (Ensor and Harvey 2015), comprised two participatory workshops in 

each site, supported by a scoping visit before the first workshop and development of 

the site-specific CLEANED-R tool before the second workshop (Figure 6). Two 

facilitators led each stakeholders group, experts who spoke the local language and 

provided an interface between the research team and the local participants. Workshop 

participants were selected by local project coordinators, principally for their role as a 

stakeholder in the livestock value chain, looking for an even distribution of 

stakeholders, and secondarily for a mix of genders as far as possible.  

Table 2: Characteristics of the three study sites of the ResLeSS learning process. 

 Burkina Faso Ethiopia Tanzania 

Study location Bama commune, Hauts-

Bassin, Burkina Faso 

Atsbi woreda, Tigray, 

Ethiopia 

Lushoto District, Tanga 

Region, Tanzania 

Focus value chain Cattle Cattle and sheep Smallholder dairy cattle 

    

Participants 32:  

- livestock producers 
- processors 
- local administration 

and agricultural 
extension agents 
(Chef-ZAT) 

- provincial and regional 
government 
representatives 

- NGOs involved with 
livestock production 

33 per workshop, total of 

51 over both:  

- livestock producers 
- animal and input 

traders  
- meat and milk 

processors 
- local administration 

and agricultural 
extension agents 

- provincial and regional 
government 
representatives 

- regional researchers 
+ 7 in second workshop: 

- national level officials 
from Addis 

34:  

- livestock producers 
- traders and milk 

processors 
- local administration 
- agricultural extension 

agents 
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Figure 6: Summary of the stages of the ResLeSS learning process, highlighting the elements of the 
Transformation Game that functioned as boundary objects. 

 

4.3.1 The Transformation Game as a structured boundary object 

In all except the first step in the learning process, participants and researchers created 

or used certain items that were instrumental in designing or playing the 

Transformation Game, which are conceptualised in this paper as boundary objects 

(Figure 6). These boundary objects played complementary roles in facilitating 

participants’ engagement with the Transformation Game over the course of the 

learning process (Table 3, described in more detail in Appendix 2).  
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Table 3: Overview of boundary objects in the ResLeSS process, which activities they were used in, 
correlated with boundary object functions, which lead to identifying trade-offs and social 
learning outcomes.  

 Function of boundary objects  
Parts of the ‘Transformation 
Game’ set of boundary objects 
performing the function 

ResLeSS Process 
activity 

C
o

lla
b

o
ra

ti
o

n
 Bringing actors together around 

a common point of reference 

List of livestock categories 
representing livestock in the 
study area 

Workshop 1: 
Snowballing exercise 

Establishing a common protocol 
or infrastructure for 
engagement 

- List of livestock categories  
- Template for describing 

categories 

Workshop 1: Describing 
current and future 
livestock categories; 
Defining indicators of 
well-being 
Workshop 2: Designing 
scenarios and 
evaluating tool results 

K
n

o
w

le
d

g
e 

sh
a

ri
n

g
 Providing a focus for attention 

or a prop for facilitating 
dialogue 

- Vignettes describing 
management options 

- Socio-economic indicators 
- Starting scenariosa 
- CLEANED-R tool results 

- Eliciting different perspectives 
- Building mutual 

understanding between 
perspectives 

- Homogeneous and mixed 
group Scenarios 

- Socio-economic indicators 

Workshop 2: Mixed 
group evaluations and 
discussions 

a The starting scenarios were collated by the research team from the homogeneous stakeholder 

groups’ scenarios, to provide a starting point in the mixed groups 

 

In Step 2, the list of livestock categories, created by the participants, and template for 

describing the categories, provided by the researchers, were the first boundary objects 

that brought people together and provided a common structure with which everyone 

could engage. The list of livestock categories classify the livestock in the study areas 

into sufficiently different groups for the CLEANED-R tool to model. Participants used 

the research team’s template to describe current and future management of livestock 

in each category, providing comparable feedbasket and manure management data for 

CLEANED-R (further details in Pfeifer et al. 2020). Participants also identified and 

defined socio-economic indicators reflecting aspects outside livestock that were of 

significance to them, such as children’s education, and peace of mind.  

In Step 3, researchers built the CLEANED-R tool using the list of livestock categories and 

the category descriptions. To speed up gameplay in the second workshop, the research 
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team created a selection of pre-defined management options for each livestock 

category (vignettes), although an experienced user could define their own 

management profile in the CLEANED-R tool user interface. 

While playing the Transformation Game in Step 4, participants created the main 

structured boundary objects in the form of the scenarios they designed, first in 

homogeneous and then mixed stakeholder groups, to negotiate what would be 

acceptable or not across all stakeholder groups. Players designed scenarios by 

allocating the number of livestock and selecting their management (which vignette), in 

each livestock category; iteratively evaluating the scenario using the CLEANED-R tool 

results and their (subjective) assessment of the socio-economic indicators; and revising 

the scenario as necessary (Figure 7). The scenarios are the external representation, or 

mirrors, of participants’ desired reality that elicit different perspectives in a structured 

manner to facilitate knowledge sharing. The vignettes, CLEANED-R tool results and 

socio-economic indicators function as boundary objects that provide information and 

prompt discussion of certain aspects to support evaluation of the scenarios.  
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Figure 7: Playing the Transformation Game: iteratively designing and evaluating scenarios of 
livestock production. 

  

 

4.3.2 Data and methods of analysis 

Data were collected using participant observation, feedback from the workshops and 

semi-structured interviews with participants from the two workshops in each of the 

three countries. Thematic analysis according to Braun & Clarke (2006) was used to 

analyse the data.  

The first and third authors participated in all six workshops, reflecting on the 

effectiveness of the process, emerging perspectives and participants’ engagement. 

Feedback from the workshops was gathered in workshop reports prepared by eight 

group facilitators in each workshop team on perspectives discussed by participants, 

their engagement and interaction with the process, as well as pre-post questionnaires 

before and after each workshop. Following the second workshop in each country, the 

first author carried out semi-structured interviews with eight (25%), ten (30%) and ten 

(29%) workshop participants in Burkina Faso, Ethiopia and Tanzania respectively. 

Interviewees, selected by a local team member, represented one or two individuals 
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from each stakeholder group (e.g. producers, traders, processors, local administrators, 

local researchers or livestock ministry officials). The workshops, reporting and 

interviews took place during six two-week periods between 2017 and 2019. 

The workshop reports and transcripts of interviews were analysed in QSR 

International's NVivo 12 software (Richards 1999), coding for how the Transformation 

Game functioned as a boundary object in supporting collaboration, knowledge sharing 

and learning, while reflecting on how the Transformation Game was created and used, 

as outlined in Figure 8. 

 

Figure 8: Functions and outcomes of boundary objects (authors’ illustration of concepts drawn 
from the literature). 

 

 

4.4 Results  

This section gives examples from each study site of how the Transformation Game 

provided opportunities to collaborate and props for discussion, how it exposed 

different perspectives and catalysed negotiations toward an agreed strategy. 

4.4.1 Enabling collaboration 

Once the stakeholders were in the same room, having a meaningful engagement 

process implies they were able to talk to each other. The list of livestock categories and 

template for describing their present and future management, as the initial boundary 

objects, established a common topic to talk about and a common vocabulary with 

which to talk about it. 
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The use of, and need for, these initial boundary objects became clear as actors have 

many different ways of classifying livestock, for example by breed (e.g. Zebu or 

Friesian), function (e.g. draught power, main herd or fattening), level of inputs, type of 

output (e.g. milk, meat), or ethnic groups.  Particularly in Burkina Faso, no one could 

agree on how best to split up the livestock herd (cattle) into common livestock 

'systems' for the study area – or, as the word ‘systems’ was too ambiguous or 

contentious, into categories: sufficiently distinct groups of animals that CLEANED-R 

could model. The groupings finally proposed by the modeller provided a common point 

of reference, to set common categories and common understandings of what those 

categories entailed, so that all participants were ‘on the same page’. This was as 

important in Ethiopia and Tanzania, where participants more readily agreed on 

categories themselves. The template provided a structure for describing the livestock 

management, to capture in a comparable way participants’ qualitative experience into 

quantitative input for the CLEANED-R tool. As input into the CLEANED-R tool, these 

boundary objects meant participants could identify with the tool – they also set the 

scope for what could be manipulated when playing the Transformation Game, 

providing the vocabulary and structure for designing scenarios of livestock production. 

The scenarios also facilitated collaboration - as comparable physical representations 

serving as a mirror reflecting the reality of the individual or group who designed the 

scenario, yet separate from the creator(s) (Forrester, Taylor, et al. 2019). As such, they 

could be viewed, shared and built upon by other participants. In this way, participants 

could collaborate with each other to explore alternative options for the future. 

 

4.4.2 Supporting knowledge sharing while playing the Transformation Game 

Knowledge sharing happened throughout the ResLeSS process, qualitatively captured 

in facilitators’ reports of points of contention and learning during group discussions 

and self-reported instances of ‘something that surprised me’ in participants’ post-

workshop questionnaires. Negotiating the list of livestock categories revealed different 



 

118 
 

perspectives on classifying livestock, and the template regulated knowledge sharing 

between participants and researchers. Most knowledge sharing occurred while playing 

the Transformation Game, with the elements of the Game serving different boundary 

object functions. They iteratively provided props for facilitating dialogue, exposing 

different perspectives that needed to be explored, in turn bringing new knowledge into 

play, prompting new dialogue, and so on. This iterative process, conducted as a group, 

played an important role in building shared understanding of the different stakeholder 

priorities with respect to what they expected to achieve from livestock in the future. In 

turn, it provided opportunities for learning how to design scenarios that could meet 

those expectations. The following gives some examples, selected to highlight different 

aspects of knowledge sharing.  

Eliciting different perspectives when designing scenarios 

The vignette descriptions provided new information about higher yielding cows and 

sheep. For many participants, particularly from farmers and traders groups, the 

vignettes introduced new animals with higher milk or meat production potential than 

those currently found in the study area. Similarly, for many participants the vignettes 

showed that it is possible to increase production within their livestock category by 

providing good quality feed in sufficient quantities. The vignettes became props for 

stimulating dialogue: when selecting a vignette for each category, they stimulated 

discussions about the resource implications of different management strategies; when 

deciding how many animals to keep in each category, the discussion focused on the 

value placed on different categories of livestock. Exploring these issues exposed 

different and competing perspectives.  

In all three countries, the choice of vignettes elicited different perspectives on the 

trade-off between food for the household and feed for the animals. Improving the 

feedbasket requires more financial resources to buy concentrates or planted fodder, or 

spare irrigated land to grow planted fodder. Some in Ethiopia and Tanzania would 

rather grow planted fodder as they consider it cheaper to buy staple food required by 
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the household than to buy concentrates23. In strong opposition to this view, others 

would not use “their little land available” for planted fodder as they would lose the 

opportunity to secure food for the family. Similarly, sensitive higher-yielding breeds are 

more labour-intensive to care for and require more financial resources for maintaining 

their health. Some judged the increased milk yield to be sufficient to pay for higher 

investment in inputs while providing extra income for the household. However, those 

with little land or capital preferred to retain land for food production, hedging against 

emergencies with smaller animals that can easily be sold if required. The Tanzania 

stakeholder group scenarios reflect these perspectives as a gradient of intensification, 

with improved management of local and cross breeds for the more cautious and the 

most improved breeds and management for the more ambitious.  

Discussions also revealed different understandings of livestock, not always as the 

primary source of income. Often it is a secondary support to cropping (where livestock 

is appropriated for labour and manure for fertiliser) or to off-farm income, and in all 

three countries there are cultural values and functions performed by local breeds for 

which high-performing breeds could not be a substitute. For the pastoralists, cattle are 

a substantive form of wealth and therefore more than a money-earner. Each of these 

considerations play a different role in the choice made by different actors over which 

animals to keep, in what numbers, and under what management practice. In the 

Tanzanian example, groups emphasised that while much of the current dairy herd 

should intensify, albeit to varying extents, there would remain a portion of the herd 

kept as it is today to satisfy cultural functions.  

Eliciting different perspectives on the outcomes of the scenarios 

Running the scenarios in CLEANED-R, the tool results provided a second round of new 

information, specifically including environmental measures to prompt exploration of 

 

23 This was raised in the mixed stakeholder group, so it is hard to say which stakeholder groups these 
views came from. 
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issues the researchers felt might be important. The socio-economic indicators defined 

by the participants offered a third dimension, prompting discussion of the 

consequences in terms of ambitions for education for all children, sufficient food, 

health and peace of mind. The results were sometimes unexpected, usually when 

scenarios produced less meat and milk, or more greenhouse gas emissions, than 

anticipated. It should be noted here that the model behind the CLEANED-R tool is 

static, so it provides a snapshot of annual production and consumption of resources for 

a given input of number of animals kept in a particular way for a year. Participants 

were asked to develop scenarios for 2030, and several groups did mention explicitly in 

their discussions the extent to which they hoped or doubted that current production 

could feasibly have changed in the next twelve years to back up their arguments. 

This exploration exposed different perspectives on what participants had expected 

their chosen scenarios would achieve, and how they expected the scenarios to link to 

improving livelihoods and wellbeing. Revealing the differences between officials and 

experts (who have a mandate or interest to reduce greenhouse gas emissions and 

water use) and those concerned with how livestock products can support improved 

livelihoods, was useful. In Ethiopia, for example, both sides of the debate indicated 

how much they appreciated being confronted with the opposite view, as it prompted 

the mixed groups to seek a balance between increasing output and minimising 

environmental impact. Agreeing that specialised dairy production and sheep provide 

valuable social benefits to unemployed, landless and poorer households, the group 

agreed to offset increased greenhouse gases from specialised dairy by trading in beef 

production for mutton production. Yet, in all three countries, regardless of 

environmental indicators, scenarios that produced less than around 25% more meat or 

milk compared to today were considered to provide insufficient extra income to meet 

the socio-economic goals of the community, and therefore were deemed to be 

inadequate. 
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Mediating between different perspectives 

In some cases, the Transformation Game, as a boundary object, functioned as an 

impartial voice to mediate in arguments and, in some cases, conflicts. In Ethiopia, the 

CLEANED-R results suggested that scenarios emphasising sheep produce less 

greenhouse gas emissions than those emphasising beef cattle. The results added 

weight to those arguing that sheep are less expensive and more easily managed, and 

therefore would benefit more households than cattle. In Burkina Faso, the tool results 

defused a heated discussion that reflects a wider history of dispute between 

pastoralists and settled farmers. First, the scenarios, which appeared in the Game as 

external representations of conflicting perspectives, were somewhat detached from 

the original proponents. Then, as participants came to ascribe a voice to the CLEANED-

R tool, “the computer”, the tool results were seen as coming from an impartial party. 

The tool results provided an external, physical object which participants could address, 

“de-personalising” the scenarios and their implications (e.g. Black and Andersen 2012, 

p.201). This allowed an objective debate between the conflicting perspectives, in a safe 

space, which was much appreciated by participants from each side. Explaining their 

evaluations of the scenarios drew out the rationales behind the opposing perspectives, 

painting a rich picture of both sides of the argument and offering the opportunity for 

each side to learn from the other. This was particularly the case for those with limited 

experience of or empathy with the broader context outside of their own life, such as a 

relatively wealthy male farmer that does not understand the challenge of a female-

headed landless household.  

 

4.5 Representing different perspectives  

Participants’ use of the ResLeSS learning process exemplifies how boundary objects 

assist groups to “collectively make their thought and action more coherent” (van 

Bruggen et al. 2019, p.824). The scenarios produced in playing the Transformation 

Game, as physical representations of participants’ subjective realities, were used to 
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facilitate or mediate the exploration of different perspectives. Reflecting on how these 

objects represent participants’ different perspectives gives an insight to how effectively 

the Transformation Game provided enabling conditions for meaningful engagement. 

The following section considers who took part in creating the boundary objects, how 

they were interpreted by others and what has been learnt about sustainable livestock 

production. 

 

4.5.1 Authorship and use – who shaped the boundary objects and how were 

they used? 

The findings offer lessons about how authorship shapes the use of boundary objects. 

First, users can only contribute to collective thought and action if they can identify with 

the structure of the boundary objects (Black and Andersen 2012). Giving participants 

authorship, as input to the Transformation Game, meant that the scenarios could 

mirror their realities. The Burkina Faso example of very different stakeholder 

classifications of livestock illustrates the importance of ensuring the boundary object is 

constructed on common ground, using terminology they had collectively agreed (that 

is, the list of livestock categories).  

The second lesson more broadly relates to the role of the research team’s authorship 

in influencing participation in and scope of the Transformation Game. For example, in 

Burkina Faso the researchers deliberately kept both the minority storyline (more 

animals kept in a similar way as today) as well as the majority storyline (intensification, 

which appeared in three of the four initial group scenarios) in the mixed starting 

scenarios. Maintaining diversity in the scenarios forced participants to consider both 

perspectives, thereby providing space for less powerful voices (pastoralists) to enter 

the debate instead of driving towards consensus too early (Muro and Jeffrey 2008). 

Pragmatic choices restricted the scope of discussions. For example, restricting the 

template to describe only animal management gathered sufficient information, fairly 

quickly, to populate the CLEANED-R tool. However, participants could not contribute 
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how livestock fits into the rest of their lives, as in Tanzania where many dairy cattle are 

complementary to the main activity of horticulture, providing manure for the fields. As 

such, the scenario ‘mirrors’ filter out activities such as crop production or off-farm 

livelihoods that complement or compete with livestock production in any of the 

categories.  

Similarly, the researchers embedded the CLEANED-R tool in the Transformation Game 

to make it more accessible in a participatory setting, which included pre-selecting a set 

of management options (vignettes) to simplify the scope in designing scenarios. As 

another simplification, users could only select one vignette per livestock category. One 

scenario is therefore good at reflecting one actor’s vision, a mirror of their reality – but 

a “partial mirror” when compared to the diverse visions of other actors, reflected in 

their scenarios (Forrester, Taylor, et al. 2019, p.71). Learning from the partial mirrors, 

groups can acknowledge the variety of preferences households have for how to engage 

with changes in livestock categories. In the Tanzania example, groups would have 

selected two vignettes in certain categories to show that only some producers will 

transition to new management. Those preferences are shaped by producers’ ability 

and resources (Udo et al. 2011) and their perspectives on the role of livestock (van 

Bruggen et al. 2019), such as ambition to be early adopters of new breeds, caution 

about the risks involved, interest in conserving cultural functions or focus on other 

primary income activities. The final scenarios might best be referred to as composite 

mirrors that collate the preferences expressed in the partial mirrors. The CLEANED-R 

tool intentionally models producers as a collective, representing the animals associated  

with the landscape in livestock categories that are meaningful to the stakeholders and 

thereby encapsulating this diversity in preferences by translating the diverse strategies 

into the common denominator of biophysical feed demand (Lannerstad et al. 

submitted for review). The simplified Transformation Game guides participants to 

consciously chart the diversity and combine it into one representative vignette per 

category, reflecting an average or most common strategy. 



 

124 
 

At the same time, the physical representation of each composite scenario veils 

diversity for new viewers by presenting just one vignette per category. As van Bruggen 

et al. (2019) find in their work and that of others (e.g. Salvini et al. 2016), the most 

significant learning in participatory modelling or gaming exercises happened when 

there was deep discussion and reflection within the group about the scenarios or 

outcomes. The results presented here reflect this – the important learning about the 

diversity encoded in the composite mirror remains with the group members who 

agreed which vignette should represent the average, or most common, management 

within each category. Similarly, the Transformation Game, and the embedded 

CLEANED-R tool, are useful as a means (as a boundary object within a learning process) 

but are not an end in themselves for answering complex questions. 

The Transformation Game and the scenarios have thus been shaped by the intentions 

of their creators. The research team intended to support communication and learning 

between participants in a short space of time, with particular attention to securing a 

place for minority or less powerful voices. The participants intended to showcase their 

perspectives. However, once created, the Transformation Game and scenarios became 

independent objects that were used by others to serve their own purposes (Zeitlyn 

2010). Many participants used the Transformation Game to enhance their own 

knowledge, about new breeds and management practices to increase yield, and about 

the greenhouse gases that dominate the concerns of higher-level actors. Some used 

the scenarios to advocate strongly for their perspectives. This was conspicuously the 

case in Burkina Faso, where the Transformation Game gave pastoralists an opportunity 

to have their voices heard and to make the case for a viable livestock future that 

includes pastoralist livelihoods. In turn, the researchers found the actors’ interaction 

with the Transformation Game instructive in identifying how the interface and 

information provided by the tool could be made most relevant to the actors (Cash 

2001).  

Overall, the project team held all the influence over the design of the project and 

learning process, although feedback from and reactions of participants to each 
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workshop fed into tweaks to forthcoming workshops where relevant, for example 

refining the way the Transformation Game was presented, giving participants more 

time to get to know it. Participants had some influence over the design of the model, in 

terms of setting the categories to use and describing the systems that the model would 

need to reflect. The modeler held most influence on what the model calculated and 

what indicators were used in the results, but refined which indicators to present based 

on feedback from participants and facilitators. The modeler also consulted local 

livestock experts to validate the parameters of the models. The project team had most 

influence over the vignettes, though drawing on participant input in the first workshop 

and scoping reports on livestock production in the case study areas from the literature. 

After seeing how much influence the vignettes had on the type of scenarios 

participants could build in the first workshop, the project team refined their approach 

to the vignettes and how they introduced the Transformation Game to give the 

participants more flexibility in using the vignettes. Participants delineated what socio-

economic aspects to discuss in conjunction with the CLEANED-R tool results in 

Workshop 1, which was their chance to specify priorities other than environmental. 

 

4.5.2 Understandings of intensification 

Our results reflect existing literature that emphasises how different understandings 

and prioritisation of trade-offs influence farm level decision making and shape or 

constrain opportunities for taking steps towards intensification (Salmon et al. 2018; 

Udo et al. 2011). Literature challenging whether we should be focussing on sustainable 

intensification suggests that it may be more important to focus on outcomes in order 

to meet both production and livelihood objectives (Mehrabi et al. 2017). Being open to 

viewing the situation from different standpoints can identify different methods or 

pathways, and may ultimately challenge outsiders’ views of the most appropriate 

objectives (Nightingale 2015; Ensor et al. 2019). In Tanzania, intensification in the 

highland part of Lushoto makes sense as land is severely limited and free grazing is 

forbidden. However, for pastoralists in Burkina Faso, the discourse around 
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intensification directly threatens the social, cultural and economic basis of their 

livelihood (Gonin and Gautier 2015). Recognising this claim to pastoralism opens the 

space for alternative understandings of livestock futures, which may not surface when 

discussion is premised on a narrow view of intensification and assumption of meat and 

milk production as the primary role of livestock. And, indeed, other studies confirm the 

potential for some locally co-adapted farming and agro-pastoral systems to be more 

sustainable, in their physical and social context, than an intensified alternative (Jones 

and Thornton 2009; Ran et al. 2017; Wynants et al. 2019; Scoones 1995).  

A meaningful stakeholder engagement process that elicits these different objectives 

and pathways must then be flexible enough to include them when exploring future 

alternatives for livestock production. This involves designing the process to encourage 

different viewpoints, but also to be adaptable if new actors or information needs are 

identified. The ResLeSS learning process succeeded in drawing out different 

perspectives by using structured boundary objects around which to focus a discussion 

that was open to different voices. Yet, by focusing on the livestock value chain rather 

than the landscape or food system (e.g. Sayer et al. 2013) other actors were not 

represented, such as crop producers, land planners and urban developers in Burkina 

Faso, finance institutions in Ethiopia, and forest managers in Tanzania. Widening 

stakeholder participation would add new perspectives on how intensification or 

alternative options interact with broader social, economic and land use systems, to 

further understand hidden trade-offs and how transforming livestock systems can 

match the specificities of the local context. For example, urban developers in Burkina 

Faso may challenge the sustainability of maintaining or increasing the demand for land 

– and would be available to negotiate a compromise in planning livestock or urban 

expansion. Adapting the process to cater for the additional perspectives means having 

flexibility in time and resources for engaging new actors and adjusting the structure of 

the boundary objects to support new actors’ engagement. For example, the common 

point of reference may evolve as stakeholder participation widens, and they may need 

different information to support discussion. Catering to different information needs 
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means that boundary objects, such as the ‘tool’ at the centre of the learning process 

are not fixed. As a prop to catalyse discussion rather than an end in itself, it may be 

valuable to have a range of tools on hand, or to be flexible to bringing in appropriate 

tools once the information needs have been defined, after agreeing on common 

objectives to explore. 

 

4.6 Conclusion  

Our findings suggest that using boundary objects in a learning process offers a 

structured way of learning and sharing knowledge. Structuring stakeholders’ 

interaction opens spaces for exploring differing values and priorities. Compiling and 

using a simulation tool embedded into a learning process, in the form of the 

Transformation Game, supported stakeholders in local agri-food systems to share 

perspectives on which strategies for transforming livestock production would be 

deemed acceptable. Although this study confirmed that meat and milk output are key 

evaluation criteria, discussions also raised the value of livestock in supporting other 

livelihood activities and cultural functions. Further, participants came to understand 

better how and why people make trade-offs when they have to weigh individual needs 

and priorities against societal needs. In this way, the boundary objects provided space 

for understanding how intensification and alternative options may be better or worse 

for different stakeholders and contexts. Clearly increased demand on food systems 

across the African continent will inevitably compete for land with urbanisation, 

industrial crop production, biofuel production and conservation; open dialogue using 

boundary objects offers an approach to navigate through this increasingly complex 

landscape and ultimately underpin sustainable livestock transformation. 

The boundary object lens also offers an entry point to assess the significance of 

authorship in the learning process. Being aware of who created the boundary objects 

and how the objects were used gives an insight into the outcomes of the learning 

process and the extent to which they are representative of the stakeholders involved. 
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By providing a common point of reference, a structure, and props for catalysing 

discussion, boundary objects offer ways to raise, manage and reconcile different 

perspectives, value systems and objectives. Yet they do so in ways that inevitably 

reflect choices made by those in control of authorship and are capitalised on by 

participants in unpredictable ways. The experiences of working with the 

Transformation Game suggest that incorporating boundary objects into collaboration 

and learning processes offers enabling conditions for meaningful stakeholder 

engagement on complex issues, but also that similar processes need to be deployed 

critically and flexibly to capture the emerging priorities of participants as well as users. 
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5 Letting conflict work for us - learning from 

differing perspectives on sustainable 

livestock production in Africa  

5.1 Introduction 

Learning is integral to sustainable transformations and is seen as a mechanism to 

resolve the diverging views, values and goals which characterise complex challenges 

(e.g. Fazey et al. 2007; Tschakert and Dietrich 2010). Challenges such as sustainable 

agriculture production inevitably give rise to conflicting perspectives among diverse 

stakeholders on potential pathways towards improved food production, ecological 

resources, livelihoods and nutrition (Nielsen et al. 2019; Pretty et al. 2018; Pretty 1995; 

Béné et al. 2019). This chapter uses a lens of constructive conflict to analyse when and 

how diverging perspectives in multi-stakeholder social learning workshops lead to 

productive conclusions. Focusing on efforts to develop sustainable strategies in the 

livestock and agri-food sector in Burkina Faso, Ethiopia and Tanzania, the paper asks i) 

in what ways does constructive conflict contribute to learning in multi-stakeholder 

dialogues? and ii) what implications does that have for designing and facilitating 

learning processes? Conflict in this paper is any moment or sequence of dialogue 

within discussions in a learning process in which conflict or a divergence or 

contestation of opinions or perspectives occurs. 

The essence of learning-based approaches such as social learning is to elicit a diversity 

of (potentially conflicting) perspectives by bringing together multiple stakeholders 

from different parts of a complex system and providing space to interact. In the 

process they are supported to identify and understand how their assumptions diverge 

and overlap, to actively engage in adjusting their own mental model to incorporate or 

acknowledge the place of new perspectives, and from there co-create new, shared 

understandings of the complexity (Cundill et al. 2014; Cuppen 2012; Jeong and Chi 

2007; Kristjanson et al. 2014; Pennington 2016; Reed et al. 2010; SLIM 2004; Van den 



 

130 
 

Bossche et al. 2011; Van Epp and Garside 2014). This practical approach to workshop 

design builds on a body of learning theory: significantly, individual learning in a social 

context, in which revised mental models are produced based on observing others 

(Bandura 1977) but building on past experiences (Kolb 1984); and the sociology of 

learning that emphasises the role of social and cultural context in structuring what is 

learnt (Lave and Wenger 1991). Past experience and the rules, organisation and 

language of the social and cultural context combine to form a social world within which 

individuals view and interpret interactions with others (Strauss 1978). Learning, 

however, is an ongoing process - there may be no agreement by the end of an 

interaction, but maybe improved appreciation of others and the emergence of new 

ways to resolve differences (Ensor and Harvey 2015; Steyaert and Jiggins 2007). Even 

reaching an agreement is not the end point as the new knowledge revealed and 

relationships that evolve in the process of reaching agreement can change the desired 

end points and associated rules of the game for reaching them. However, new 

knowledge and perspectives will not always be assimilated without question (Jeong 

and Chi 2007) - particularly when a new perspective challenges deeply held values and 

beliefs or is perceived to have a negative impact on one’s own objectives or actions 

(Putnam and Wondolleck 2003).  

In seeking to bring together divergent perspectives, social learning processes explicitly 

draw out and expose tensions, dissonance and conflicting claims between 

stakeholders. The aim is to provide space and facilitation to understand that 

dissonance and how the conflict can be resolved - or how the conflicting claims can 

coexist in a new understanding of the situation. It has long been recognised that 

conflict has positive attributes (Mitchell 1980). Hegel described conflict of opinions as 

fertile ground for knowledge (co-)creation, because discovering two or more opposing 

views triggers a search for a better explanation that reflects all views (Müller-Merbach 

2004). Conflict resulting from expressing ideas that challenge or contradict dominant 

perspectives offers counter-hegemonic groups the opportunity to consolidate their 

idea(l)s. In order to take the conflict forward productively, they must articulate and 
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support their claims (see also Cuppen 2012; Mitchell 1980). Transcending a zero-sum 

logic of conflict can lead to the enrichment of ideas when groups modify their claims in 

the face of new information, but this necessitates approaching dialogue with respect 

and a curiosity to learn from others (Galtung 2010; Mitchell 1980; Wals 2007a). At the 

personal level, conflict that frustrates one’s ability to achieve one’s goals may prompt 

closer reflection and inspection, stimulating creative thinking (Jung and Lee 2015). Yet 

despite this potential, the social learning literature is mixed on the role of conflict, and 

how conflict should be handled in learning processes. Conflict has been experienced as 

a barrier to social learning, in the form of unresolvable disagreements and mistrust 

between stakeholders; arguments about outside issues that stall discussions; and 

unequal power relations that limiting the dialogue (Beers et al. 2016; Cundill 2010; 

Fernandez-Gimenez et al. 2008; van Bommel et al. 2009). However, learning processes 

can also be seen as a mechanism for conflict resolution (Leys and Vanclay 2011; Schultz 

et al. 2018). Reconciling these perspectives reveals how disagreements may be fertile 

ground for learning (Beers et al. 2016; Cuppen 2012; Van den Bossche et al. 2011; 

Walkerden 2005; Lindley 2015), or how potentially destructive conflict can be 

constructively transformed to achieve conflict resolution and learning (Barki and 

Hartwick 2004; Cuppen 2012). A lot of social learning literature focuses on the role of 

dissonance and contradictions in enabling true and transformative learning (e.g. Wals 

2007b; Wals et al. 2009; Engeström 1987). For example finding the edge of people’s 

comfort zone where dissonance is energising and challenging promotes learning, else 

too much or too little dissonance dampens learning (Wals 2007a).   

The following section reviews the types and characteristics of interpersonal conflict 

and the enabling conditions for constructive conflict that have been documented in the 

literature (Section 2), to create a framework for analysis which surfaces the elements 

creating potential for destructive and constructive micro conflicts. Facilitators can use 

the framework in analysing learning processes retrospectively to understand how 

conflicts emerged, as illustrated here. Alternatively, the framework can be used by 

facilitators when designing learning processes to identify potentials for conflict to 
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inform how they can prepare to mediate and nurture that conflict to be constructive. 

The framework is applied in the case study learning processes as described in section 3, 

presenting the analysis of the conflicts in context of the influence of the learning 

process and the surrounding historical context in Section 4. Section 5 reflects on these 

results to provide a discussion of how constructive conflict contributed to learning 

outcomes in the case studies.  

 

5.2 Conflict for learning - when is conflict constructive?  

The following combines insights from literature on interpersonal conflict in groups, 

teams and stakeholder dialogues to give an overview of the characteristics of conflict 

and individuals’ responses within an episode of conflict, recognising that conflict 

episodes take place within a context that can be sub-divided into an inside and outside 

context. The boundary between the two realms of context is permeable (Cornwall 

2004), and as will be illustrated by this review, both influence the conflict episode. In 

this thesis, conflict is considered to include any opposing statement, being a catch-all 

encompassing differences in perspectives, disagreements, debates, arguments and any 

escalation beyond that. A conflict episode is defined further below. Constructive 

conflict is conflict that has an outcome that makes progress in understanding or 

resolving the conflict, also referred to in this paper as a ‘positive’ outcome, through a 

process where participants “confront each other’s claims with their own claims, unravel 

argumentations, make (implicit) assumptions explicit” (Cuppen 2012, p.26).  

Aspects that are beyond the control of the actors facilitating and participating in a 

learning process, such as culture and history, are conceptualised here as the outside 

context. The discussions that give rise to a conflict episode do not occur in a vacuum - a 

culture of violence, opposition and competition will likely favour confrontation; a 

collaborative culture will usually encourage dialogue (Galtung 2000). Similarly, the 

interactions between stakeholders in discussion fora are influenced by social, cultural 

and political histories and traditions as well as by the epistemological differences 
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between them (Collins and Ison 2009; Cornwall 2004; Steyaert and Jiggins 2007). This 

may pre-dispose groups to agree or disagree regardless of the content (Putnam and 

Wondolleck 2003), or guide who can and cannot speak when expressing dissenting 

views (Cornwall 2004). While ongoing or underlying conflict at the national, 

international or global scales are not the direct focus in this paper, the interpersonal 

conflict within a workshop setting may be influenced by or reflect contemporary or 

past conflict, whether between individuals in the room, the organisations they 

represent or within the wider society (Paletz et al. 2011; Putnam and Wondolleck 2003, 

p.37).  

Aspects that are within the control of one or more of the actors in the conflict, such as 

a convenor, facilitator or the team itself, are considered here as the inside context. The 

design and facilitation of team discussions or learning processes, including framing 

discussions, setting rules of engagement, and stakeholder selection, can mitigate the 

influences from the outside context and provide enabling conditions for constructive 

conflict and learning (Cuppen 2012; Steyaert and Jiggins 2007; Collins and Ison 2009; 

Cornwall 2004). Providing space and time for debate within a discussion enables 

participants to actively engage with other views, for example by having allotted times 

for voicing opinions to allow space to lay out arguments in support of each view (Beers 

et al. 2016), and to recognise the legitimacy of other views (Schusler et al. 2003). As 

Pennington (2016, p.305) suggests, “Tolerance for seemingly basic questions and 

tangential discussion is imperative. What is basic to one is new territory for others, and 

what appears to be tangential may be the beginning of a novel idea.” Cuppen (2012) 

suggests providing this space through three stages of engagement: i) selection of 

stakeholders according to their perspectives to account for variety, balance and 

disparity; ii) articulation of perspectives in homogenous groups to build 

“argumentations for specific claims based on their perspectives”; then iii) 

confrontation of claims and ideas, in mixed groups. This echoes the literature 

cautioning against driving to consensus too early, without allowing space to recognise 
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and acknowledge alternative views (van de Kerkhof 2006; van den Hove 2006; Collins 

and Ison 2010). 

A positive and supportive space or environment enables creativity and innovation, but 

creativity is driven by the people interacting in that space, so having a diversity and 

balanced contribution of knowledge and stakeholders is also key (Cuppen 2012; Chen 

et al. 2019). Knowledge, perspectives and epistemologies should be different enough 

to learn from each other by adding new ideas, but not so different that stakeholders 

cannot comprehend how the other view relates to theirs or see only competing or 

exclusive ideas (Stirling 1998; Pennington 2016; Chen et al. 2019). If the difference in 

opinion becomes so wide that the two sides cannot find a way to bridge the gap - or 

someone to act as mediator to help bridge the gap – it can lead to frustration and 

affective conflict, which may become destructive (Pennington 2016; Van den Bossche 

et al. 2011). Balanced contribution is supported by having a variety of participants that 

are equally represented and facilitation guidelines or rules of engagement that 

encourage everyone to participate so that each perspective has a chance to be aired.  

A conflict episode is any moment or sequence of dialogue within discussions in a 

learning process in which conflict occurs. Conflict episodes may be isolated or appear 

repeatedly over the course of the learning process and their manifestation and 

evolution is influenced by interpersonal dynamics as well as the outside and inside 

context. A conflict is a state of opposition between ideas or interests which manifests 

in a multitude of forms, from disagreement between individuals (micro-level, Galtung 

2004) or groups of people (meso-level, Galtung 2004) to the highest level of violent 

struggles and warfare between civilisations, religions or nations (mega and macro-

level, Galtung 2004). An extended definition is any situation where parties think that a 

divergence of values, needs, interests, power, opinions, perceptions, goals, or 

objectives exists (Barki and Hartwick 2004, p.232; Yasmi et al. 2006) - and when one or 

more of the parties care enough about that divergence to speak up and challenge what 

has been said (Paletz et al. 2011), typically because they believe that the divergence 
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will be harmful to them in some way (Barki and Hartwick 2004). While conflict is 

natural and pervasive, Paletz et al. (2011) use a temporal lens to distinguish forms of 

conflict at Galtung’s micro or meso levels (which can extend to mega and macro 

levels): a moment of discomfort or dissonance in a conversation, such as one person 

correcting another’s statement, that is quickly forgotten as the conversation moves on 

(micro-conflicts), or a sticking point that stalls the conversation for the rest of the day 

(meso-conflicts) or re-appearing each time the conversation is picked up over months 

or years (macro-conflicts). 

Conflict is also dynamic: a process of social interaction following a lifecycle that ebbs 

and flows, without a specific beginning or end (Galtung 2000). It appears in response to 

a building attitude of dissent within an individual, rises in tension to a climax and then 

wanes (Galtung 2000). The characteristics of this cycle manifest and evolve in response 

to the reactions and behaviour of the diverging individuals (Barki and Hartwick 2004; 

Van Leeuwen and Van Der Haar 2016). At the interpersonal level, Barki & Hartwick 

(2004) conceptualise the characteristics of interpersonal conflict as a matrix across 

which an episode of conflict might evolve in response to how it is managed. They distil 

three core characteristics of interpersonal conflict from the multitude of 

categorisations and conceptualisations in earlier literature. First, cognitive conflict is 

associated with disputed facts, drawing on e.g. Jehn’s (1995; 1997) and Amason’s 

(1996) concepts of task and process conflict over the content and implementation of 

tasks. Turner (2016a), drawing on van den Bossche et al. (2011) and Nonaka (1994), 

extends cognitive conflict to separate out the clash between knowledge structures in 

which there is a disparity between the mental models of individuals within a team, 

recognising that agreeing the definition of a problem or issue may not be 

straightforward because people inhabit unique social worlds in which the same word 

or concept has different meaning (Fernández-Giménez et al. 2019). Second, affective 

conflict is associated with negative emotions (drawing on e.g. Janssen et al. 1999; and 

Jehn 1994), either where exchanges (about tasks, processes or knowledge) become 

coloured by anger, frustration etc. or where exchanges are heated because the 
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individuals do not like each other (be it due to personality or historical and cultural 

factors), regardless of what is being argued (Putnam and Wondolleck 2003). Third, 

behavioural conflict is associated with activities or behaviours that interfere with 

another party’s activities, intentionally or not.  

Episodes of conflict may present one or more of these characteristics and may be 

directed at content (knowledge, tasks or processes) or individuals or both. Each 

combination of characteristic(s) and target(s) will create an episode of conflict that 

unfolds differently - and in turn episodes of conflict can evolve through the matrix to 

different combinations in response to how they are managed (Barki and Hartwick 

2004; DeChurch and Marks 2001). Predicting whether the outcome will be positive 

(progressing the creation of shared understanding and contributing to successful 

learning) or negative (barrier to learning) is complex (de Wit et al. 2012). For example, 

affective and behavioural conflict that target individuals rather than content will likely 

be destructive - be that in terms of obstructing relationships and tasks or in the form of 

physical violence. On the other hand, cognitive conflict that re-focuses any argument 

onto content rather than individuals will more likely be constructive, leading to 

recognition of errors or the creation of more robust understandings (Turner 2016a; 

Barki and Hartwick 2004).  

An individual’s conflict behaviour will also be significant in whether actors respond to 

the conflict actively and agreeably (DeChurch and Marks 2001). Activeness and 

passiveness are the degree to which actors openly discuss the conflict or ignore it, and 

agreeableness indicates the degree to which actors are prepared to integrate views 

and compromise - actors behaving disagreeably force their opinion on the others (van 

de Vliert and Euwema 1994). For example, constructive cognitive conflict can become 

destructive if it continues so long without resolution that it becomes frustrating or 

personal, if actors concede and postpone the conflict (allowing it to fester) or if one 

view suppresses the others. Constructive confrontation of diverging perspectives is an 

art. When the issues and perspectives in contention have real-life impacts on those 
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debating, it requires skill to leave emotions at the door. Empathetic, respectful 

dialogue that explores the conflict is a primary tool for constructive conflict (Galtung 

2000). 

Distilled from the literature discussed above, the framework presented in Figure 9 

brings together insights from interpersonal conflict and learning literature, showing 

how enabling conditions for learning and constructive conflict overlap. It is intended as 

an analytical framework that can be used to analyse the potential for constructive 

conflict in learning dialogues and their contexts. Used in advance when designing a 

learning process, this framework highlights factors to consider to pre-empt which types 

of conflicts may arise and how to design the inside context to mitigate destructive 

conflict and encourage constructive conflict. In this paper, the utility of the framework 

is illustrated by analysing three cases to understand and contextualise episodes of 

conflict, to explain the outcome of conflict and how it affected learning. 
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Figure 9: Heuristic representing how factors affecting outcome of conflict episodes map onto the 
characteristics of conflict affecting the potential for learning within a learning process. 

As described above, the Inside Context refers to conditions within the control of the 

convenor of the learning process, which includes the design of the learning process to 

offer variety, balance and disparity of views, as well as space in which to articulate and 

contest them, setting enabling conditions for constructive conflict (and learning). 

Outside Context includes factors out of the control of the convenors, which permeate 

to some extent through to the inside context depending on measures taken by the 

convenors to moderate the influence of the outside context (indicated by the broken 

line between inside and outside context). A Conflict Episode occurs within the inside 

context, as part of a conversation or dialogue occurring for example during a meeting 

or workshop that is part of the learning process, and is influenced by both the inner 
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and outer context. Characteristics of a conflict episode are an iteration between type 

of conflict and the response of individuals to the conflict.  

 

5.3 Methods and analytical framework  

Differences in how conflict emerges and evolves were studied using a case study 

approach with three learning processes as multiple sequential cases, in order to 

explore the complex interaction of the many factors affecting conflict across three 

different settings (Ragin and Becker 1992). Each case comprised two workshops, 

implemented during 2017–2018 within the ‘Research and Learning for Sustainable 

Intensification of Smallholder Livestock Value Chains’ (ResLeSS) project. Case study 

sites were i) Bama commune in Hauts-Bassins region, Burkina Faso; ii) Atsbi woreda in 

Tigray region, Ethiopia; and iii) Lushoto district in Tanga region, Tanzania (Pfeifer et al. 

2020). Each case produced unique conflict sequences, yet we can draw comparisons 

across the cases of the impact of conflict on learning (Thomas 2011). 

Data to answer the research question were drawn from observations, reflections and 

post-workshop feedback from participants. Participant observations of the workshop 

discussions and unstructured reflective discussions with the group facilitators and 

other research team members following each workshop provided an overview of the 

tone and key points of discussions (Den Haan and Van der Voort 2018; citing Lawrence 

and Haasnoot 2017). In lieu of transcripts of each discussion, reports by each group’s 

note-taker were compiled at the end of the workshop into workshop proceedings, 

supplying the detail of what was discussed in each activity. Insights on the influence of 

the inside context were drawn from the research team’s reflections on designing the 

workshop, and an understanding of the outside context from follow up interviews with 

selected participants from each stakeholder group in the workshops, as well as 

documentary review of the livestock sector in each study site.  
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Conflict episodes were identified from the observations and reflections, notes and 

facilitator reports. For each episode, the discussions were assessed to classify the 

type(s) of conflict displayed and the conflict behaviour of the individuals during the 

discussion, as well as how the conflict evolved, to map the conflict episode onto Figure 

9, including drawing on aspects of the inside and outside context that were relevant in 

understanding the conflict. The word ‘conflict’ is used in this paper as shorthand for 

any disagreement or confrontation between participants, or instances where two 

differing opinions were put forward which generated further debate and discussion.  

The ResLeSS project was one of eight research projects in the Sustainable Agricultural 

Research and Learning in Africa (SAIRLA) programme, running from 2016-2020 

(https://sairla-africa.org/). The ResLeSS project implemented the same learning 

process in three different settings. The learning process provided a facilitated 

environment in which stakeholders iterated towards environmentally and socially 

acceptable changes to livestock production (Morris et al. 2020). The design of the 

learning process was informed by social learning methods, acknowledging that systems 

are dynamic and that the learning process enters at a moment in time where the 

system has a certain configuration of context, stakeholding, facilitation needs, types of 

institutions and policies and epistemological differences (Collins and Ison 2009; 

Steyaert and Jiggins 2007; Ensor 2011). As a social learning design, the workshop 

reflected many of the enabling conditions for constructive conflict discussed above.  

Stakeholders were selected according to their function in the livestock value chain and 

divided into four homogeneous stakeholder groups, assuming that their perspectives 

would be more similar within a group than between groups (Table 1, Section 2.3.3). 

Activities were initially conducted in the four homogeneous groups to provide a space 

for articulation of perspectives within each group. The final activity mixed the 

stakeholders into two or three mixed groups, providing a space to bring perspectives 

together to be presented, questioned, supported, challenged or contested by other 

stakeholders.  

https://sairla-africa.org/
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Two local facilitators, who spoke the language of the participants (Djula in Burkina 

Faso, Tigrigna in Ethiopia and Swahili in Tanzania), facilitated each group. All 

stakeholders had some, but different, knowledge and experience of livestock 

production, to be able to contribute to the discussion, with facilitators able to mediate 

if the knowledge divide was too great. Facilitators encouraged balanced participation 

by setting rules of engagement that all views were valid and welcomed and intervening 

in discussions when individuals spoke too much or too little. 

Over the course of the activities in the workshops, groups defined the scope and 

variables of a simple environmental assessment model of the local livestock production 

system (CLEANED-R, Lannerstad et al. submitted for review; Pfeifer et al. 2020) and 

then played the Transformation Game (henceforth ‘the Game’, description in Section 

4.3 and Pfeifer (2020)), in which the environmental assessment model is embedded, to 

explore the implications of changing that system against their social and economic 

priorities for those living in the area. Participants played the Game first in 

homogeneous groups to get a feel for the Game and articulate their preferred scenario 

for changing the system. On the final day, participants played the Game again in mixed 

groups, negotiating how to adjust the scenario presented to them in order to reach 

agreed collective preferences. The overall facilitators, from the research team, created 

starting scenarios to present to the mixed groups based on the scenarios produced by 

the homogeneous stakeholder groups.  

 

5.4 Results 

This section describes the episodes of conflict (instances of disagreement or divergence 

in perspectives) in each country's learning process24, focusing on the character and 

handling of the conflict or disagreement, summary learning outcomes and reflections 

 

24 More details can be found in the workshop reports, (Ensor et al. 2018 - Bama; Pfeifer, Mulatu, 

Wakeyo, Arbissie, et al. 2018 - Atsbi; Pfeifer, Morris, Soka, Moses, et al. 2018 - Lushoto) 
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on how the conflict influenced those learning outcomes. Analysing the cases using the 

lens of the constructive conflict framework illuminates how the tensions elicited in 

learning dialogues manifest and evolve in response to individual conflict behaviour, but 

are also influenced by the outside context and moderated by the workshop design and 

facilitation (inside context).  

5.4.1 Burkina Faso  

The learning process in Bama illustrates how macro, mega and long-term conflicts 

overshadow workshop proceedings, and yet by recognising each other's perspectives a 

joint conversation is possible (Figure 10). The national level conflict in Burkina Faso 

between those supporting livestock intensification (that is, sedentary, high-yielding, 

high-turnover production) and pastoralism has a long history, manifesting in narratives 

and policies as well as episodes of physical violence. It is a conflict that stretches 

beyond Burkina Faso to the wider West Africa region and, indeed, across Africa (Gonin 

et al. 2019; Gonin and Gautier 2015; Bergius et al. 2020). For pastoralists, the conflict is 

rooted in a perceived threat to their culture as well as their livelihood (Thébaud and 

Batterbury 2001; Benjaminsen and Ba 2019) which may contribute to the longevity and 

apparent intractability of the dispute (Putnam and Wondolleck 2003). In Bama, the 

stakeholders in the learning process had not gathered together before. However, while 

the learning process was the beginning of a conversation between these individuals, it 

was a conversation built on a long history and occurred in the presence of strong 

narratives at national and regional levels. Time was needed throughout the learning 

process in Burkina Faso to establish that there were two very different epistemological 

starting points underlying the pastoralist and sedentary understandings of livestock 

production, and space was needed to articulate these different perspectives and 

values, and to begin to build bridges between them. 
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Figure 10: Mapping conflict episodes from the Burkina Faso learning process onto the framework 
from Figure 9. 

 

This background gave rise to several episodes of cognitive conflict between pastoral 

stakeholders and others, revolving around animal numbers, which was handled 

passively by the facilitators during homogenous group activities by postponing any 

discussion of opposing views until the mixed group activities (see first conflict episode 

in Figure 10). When arguing about whether to increase pastoral animal numbers or 
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reduce animal numbers by shifting to specialised breeds and intensifying, facilitators 

suggested keeping both options as group scenarios. When the other stakeholder 

groups objected to the pastoralist indicator of having two herds per household to 

ensure livelihood security, facilitators made an executive decision to keep the indicator 

as representing a minority view.  

Once in mixed groups, the underlying cognitive conflict informed radically different 

opinions as to the acceptability of the scenario, and quickly turned affective. Neither 

side was willing to ‘be wrong’ and drew on personal experiences of conflict outside the 

workshop to support their claims, offering a clear example of disagreeable conflict 

behaviour (see second conflict episode in Figure 10). The group facilitator intervened in 

an effort to shift the tone of the discussion, reminding participants to “bundle up the 

negative words and emotions and throw them out of the window” (group facilitator). 

Following this, parties agreed to listen to each other, particularly when the facilitator 

encouraged participants to reveal to each other the reasoning behind their scenario 

choices, and therefore behind their views. This move to agreeable conflict behaviour 

allowed the discussion to become more constructive. Stakeholders learnt that others 

have a different way of thinking about livestock, and different ways in which they see 

livestock contributing to their personal objectives and that happiness or success can be 

measured and achieved in different ways - in some cases being surprised at what they 

learnt, for example that one can increase production by having fewer cows. Through 

this process the different stakeholders were able to appreciate the pastoralist 

perspective and livelihood aims and understand how they had translated this into a 

scenario. Once this recognition of the validity of the pastoralist perspective had been 

achieved, the parties began to find common ground, finding land management to be 

an opening for further conversation, acting as a bridge between their perspectives. 

Several stakeholders afterwards expressed surprise (and gratitude) that the 

conversations had been rational, with respect for others, and the pastoral 

representative gave a speech at the end expressing thanks and gratitude at feeling that 

they could express themselves and were listened to for a change. 
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The affective conflict was disruptive because it stalled the process, so one could 

conclude that learning was slow and limited since working through the conflict took up 

all the groups’ focus and various other aspects, such as resource availability, were not 

interrogated although they will need to be. However, once the interaction was 

transformed to constructive conflict, it was more productive than previous encounters 

between the stakeholders had been - and as a result was greatly appreciated. A year 

later, stakeholders are still requesting follow-up workshops to continue the 

conversation.  

 

5.4.2 Ethiopia  

The learning process in Atsbi, Ethiopia is an example of recognising new opportunities 

for cross-scale dialogue (Figure 11). In Atsbi, some of the stakeholders were meeting 

for the first time, starting a new conversation in a context in which agricultural 

governance has historically been strongly top-down. At the time of the workshop, 

priorities for the woreda (district) were set by national level actors, although woreda 

officials supplied potential priorities that included input from local community leaders. 

However, having local and national level stakeholders speaking directly, such as in our 

workshop, was a new experience for the participants. Participants interacted with 

people they would not have otherwise, and group facilitators felt that the co-operation 

and more intimate social relations that developed between stakeholders was a key 

positive impact. 
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Figure 11: Mapping conflict episodes from the Ethiopia learning process onto the framework from 
Figure 9. 

 

There was no affective conflict in the Atsbi learning dialogue, but task and knowledge-

based cognitive conflicts within and between groups, summarised in Figure 11. 

Facilitators actively encouraged different opinions on which livestock, management 

options and animal numbers to prioritise (task-based cognitive conflict). Presenting 

their scenarios and the reasoning behind them to other groups revealed diverging 

objectives between government administrators aiming to minimise greenhouse gas 

(GHG) emissions according to Ethiopia’s Climate and Green Economy Strategy and the 

local stakeholders (farmers and traders) aiming to increase income to improve 
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wellbeing (knowledge-based cognitive conflict). In the mixed group discussions, 

stakeholders integrated both objectives when discussing how to further refine the 

scenarios. In this example of constructive conflict, one group found a scenario that 

increases meat and milk production for marginal GHG change. Realising that choices 

and decisions of other stakeholders influences their own choices of livestock 

production, participants tried to align their priorities and choices with that of the wider 

communities’ wellbeing. They agreed to reduce beef production to make way for dairy 

and sheep production after concluding that these have relatively wider reach in 

benefits, empowering women and being more accessible to low income households, 

landless households and youth (Pfeifer et al. 2020).  

Although some compromises were easily made, in some cases stakeholders stood by 

their original choices. There was an unresolved debate with two firm positions on 

whether planted fodder or concentrates should be used to improve the feed quality. 

These positions were based on how land, livestock and income are prioritised by 

households in different circumstances (knowledge-based cognitive conflict), opening 

up a discussion on using land to plant food for the family and income to buy feed for 

livestock or vice versa. Providing feed using planted fodder or concentrates are both 

valid strategies; given the task to produce a group consensus on one scenario to 

represent the most common action at district level, this unresolved cognitive conflict 

highlights that individual actions across the district will be heterogeneous, and the 

importance of catering for both in guidance for livestock development.  The intention 

of the learning process was not to create an average blueprint strategy, but a better 

grounded composite scenario (chapter 4 - Morris et al. 2020) and personal objectives 

may not - and should not be expected to - fully align with the common strategy.  

The constructive manner in which conflict played out in the workshop produced a 

more informed compromise scenario, challenging each stakeholder group to see and 

account for alternative objectives. Given the space to articulate and present claims on 

an equal footing, local and national decision-makers recognised the value and validity 
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of other stakeholders’ input. Local and national government officials learned from 

farmers that there is a need to be flexible and adapt generalised policy prescriptions to 

local conditions (e.g. tractors cannot completely replace draught animals in steep 

areas), but were also pleased to see that farmers had appreciated the agendas and 

rationale driving policy priorities, for example in including GHG in their considerations 

for later scenario revisions.  

 

5.4.3 Tanzania  

The learning process in Tanzania was productive yet illustrated that dialogues are 

never complete and that there is always more to learn (Figure 12). Previous and 

ongoing programmes and collaboration (Omore 2017) have built prior relationships 

between stakeholders and knowledge of the topic of the learning process (small-scale 

dairy), reducing the disparity in views and knowledge between stakeholders and 

therefore reducing the likelihood of cognitive conflict, as well as the amount of time 

needed to articulate perspectives. Stakeholders could leverage their prior knowledge 

when playing the Transformation Game. The Game helped farmers to bridge the 

information received from extension agents and prior projects on the benefits of more 

intensive and high-yielding dairy production with their own experience of raising 

indigenous and exotic dairy cows and their knowledge of the likely opportunities and 

constraints for others in Lushoto. As such, cognitive distance was smaller, but there 

was also less likelihood of challenging the conclusion of the ongoing conversation that 

the future lies in the use of crossbreeds25 and pure high-yielding dairy cows (as 

promoted by the ongoing programmes), although there was still some concern that it 

was not for everyone. In particular, participants appreciated looking ahead and 

planning for the future, which gave a new perspective for some, leveraging the prior 

 

25 Crosses between the indigenous cows and exotic Friesian or Jersey cows, with at least 50% of the exotic genetics, 

i.e. a first generation cross or subsequent crosses between a hybrid and an exotic. 
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knowledge gained from the long-term programme occurring outside the learning 

process to envision what the implications of acting on the extension officers’ proposals 

could be for Lushoto.  

 

Figure 12: Mapping a set of conflict episodes from the Tanzania learning process onto the 
framework from Figure 9. 

 

There was broad agreement in the scenarios across homogeneous groups to decrease 

the number of animals due to increasingly strict rules preventing free grazing of cows, 
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particularly in the highland part of Lushoto District, where cropping density is high, and 

to achieve this by shifting from large numbers of indigenous cattle to much small 

numbers of crossbreed or almost pure exotic (high yielding) breed cows. There were 

small variations in the ratios of animal numbers, whether to place the emphasis on 

crossbreed or pure-breed cows, and the degree to which to improve their feeding. In 

terms of agreeing on numbers and management options to use in their scenario, this is 

an example of task-based cognitive conflict (part of conflict episode 1a, Figure 4). 

Participants created scenarios with more than one management option per category of 

livestock to show that not everyone will keep their animals in the same way across the 

district. As the tool can only take one option per livestock category only the option 

with the most animals was taken, effectively closing down the option to represent 

diversity within one scenario – an alternative would have been to create multiple 

variations of their scenario to show the nuances in the routes people might take. This 

contributed to the passive handling of this conflict, mentioned below (progress from 

conflict episode 1b to 2 in Figure 12).  

In addition, a lively debate occurred in a plenary session, about the different 

understandings of significance and value of cows, about whether pure-breed high-

yielding cows, or even crossbreeds would replace indigenous breeds. One side argued 

for a progressive increase in improved breed numbers, while the other cautioned that 

not all have the resources needed to support improved cattle and that indigenous 

breeds have value and functions beyond dairy production (knowledge-based cognitive 

conflict). The debate, while vigorous, was not emotional (affective), with both sides 

accepting the validity of the points made by the other (part of conflict episode 1a in 

Figure 12).  

Although the homogeneous scenario discussions and plenary debate were 

constructive, two types of disagreeable conflict behaviour muted the opportunity to 

continue this constructive exploration of a diversity of pathways to increasing small-

scale dairy production. First, in an example of mildly disagreeable conflict behaviour is 
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that the voices arguing for the ambitious and progressive stance to moving to a 

majority of crossbreed and pure-breed cows were stronger than those raising concerns 

about the increased costs of production, thereby overriding their concerns. In the 

second example of passive handling of conflict, the homogenous group scenarios were 

averaged to a single scenario for the mixed groups to evaluate and refine, having 

missed the connection between the slight variations between group scenarios and two 

perspectives revealed in the plenary debate (progress in conflict episodes 1b-2 in 

Figure 12). Without a clear separation into one commercial dairy focussed scenario 

emphasising high-yielding cross- and pure-breed cows and one more risk averse 

scenario retaining more indigenous breed cows and a more cautious increase in 

crossbreed cows, the starting scenarios muted the opportunity for a confrontation of 

claims between these two viewpoints. The tool results for the average scenario were 

deemed good enough that there was less interest in refining them. This closing down 

avoided confrontation, but it is still clearly an issue that will need to be addressed at 

some point, as not everyone in the district will be able to take up the most ambitious 

scenario.     

  

5.5 Discussion  

Interrogating the flow of dialogue in the workshops with a constructive conflict lens 

illuminated the ways in which disagreement (conflict) opened up and closed down 

opportunities for learning. Using the framework (Figure 9) to understand the context 

revealed the many factors that influence why disagreements were voiced and how 

conflict episodes evolved, and the complex and dynamic ways in which these factors 

interact to produce unique outcomes. The cases show that the framework is a useful 

analytical tool for understanding the interpersonal dynamics of the workshop 

discussions and untangling the influence of outside context, workshop design (inside 

context) and individual behaviour on those dynamics. The first section of this 

discussion explores some key reflections from the analysis. As such, it is also a useful 
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framework for informing what to analyse in advance when designing workshops to 

take into account and mitigate for these influences, as the design is significant in 

enabling or constraining productive learning through episodes of constructive conflict 

(e.g. Collins and Ison 2009; Cuppen 2012; Cornwall 2004; Leys and Vanclay 2011). The 

second section of the discussion sets this out in more detail. The framework builds on 

existing frameworks for designing learning processes for inclusive and transformative 

participation (Collins and Ison 2009; Steyaert and Jiggins 2007; Cornwall 2004). While 

existing frameworks account for institutional, cultural and historical context, 

stakeholding and facilitation needs and epistemological differences, which address the 

outside and inside context affecting the potential for conflict, the analytical framework 

proposed in this paper adds an understanding of the interpersonal dynamics that affect 

how conflict episodes evolve once manifested. As such, it provides a framework for 

creating enabling conditions for constructive conflict and learning. 

The cases provide examples of disagreement (moments of conflict) emerging and 

evolving over the course of dialogue within activities, as conceptualised by Barki & 

Hartwick (2004). Group facilitators invited different opinions on how to design 

livestock scenarios (cognitive conflict). Explaining why stakeholders chose particular 

livestock categories, management regimes and numbers revealed different values and 

objectives attached to livestock, which in turn revealed the different functions of 

livestock that were being valued - with many cases of farmers highlighting the 

significance of considerations beyond rapid meat and milk production for maximum 

profit (cognitive conflict). As long as participants accepted the differing rationales that 

were present, debating agreeably about the content, and working to integrate 

perspectives, there was progress towards improved scenarios and learning from each 

other. In these cases, the conflict can be considered to be constructive, as suggested by 

Cuppen (2012). When stakeholders tried to exert dominance of one perspective over 

another, particularly on the basis that another stakeholder’s opinion, values or 

objectives were ‘wrong’ (disagreeable handling, affective conflict, targeting individuals 

over content), discussions stalled such that the conflict can be considered to be 
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destructive until stakeholders were redirected to focus on content and discussing why 

the views were different (Cuppen 2012; Black and Andersen 2012).  

The cases reveal how conflict contributed to opening up and closing down of 

opportunities for learning in diverse ways. Although affective conflict in Burkina Faso 

was destructive until transformed, it also opened up new issues to be addressed when 

drawing on personal experiences of conflict outside the workshop to support their 

arguments. Although in the end those new issues were not fully addressed in the 

workshop itself due to time limits of the meeting, they were raised and would be on 

the agenda for future dialogue. Task and knowledge-based cognitive conflict opened 

up many new perspectives for learning across all countries, particularly when reacted 

to agreeably and when stakeholders acknowledged, explored and accepted those new 

perspectives. The acknowledgement of two valid approaches to adopting improved 

breeds in Tanzania and obtaining improved feed in Ethiopia are good examples. On the 

other hand, disagreeable or passive conflict behaviour that dismisses, overrides or 

avoids new perspectives closes down the opportunity for learning (or postpones it until 

the conflict re-emerges). A lack of conflict, where existing perceptions are simply 

reaffirmed, also dissuades exploration of new ideas, as the Tanzania case illustrates. 

Affective conflict that stalls conversations also closes down opportunities for exploring 

other relevant topics within the time limits of the meeting; however, working 

constructively through a conflict has the same effect when it takes up more time than 

planned.   

These two points reinforce firstly that, although emotion may be a useful trigger for 

challenging points when one might not otherwise speak up, conflict is only constructive 

once the conversation can move beyond the emotion to a respectful dialogue that can 

explore alternatives and new configurations that incorporate both views and objectives 

(Galtung 2000). As concluded in a learning process for Dutch farmers, success came 

when they were no longer “dividing up the cake but seeking to bake a new kind of cake 

together” (Jiggins et al. 2007). Secondly, it is important to recognise that conflict, like 
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learning, is ongoing (Putnam and Wondolleck 2003; Paletz et al. 2011). The conflicts 

addressed in the episodes reported in the case studies did not end so much as evolve, 

revealing new issues to address or nuances to dig deeper into as the initial issues came 

close to being resolved. This layering was evident in Burkina Faso where reaching an 

acceptable compromise to the initial conflict will still require the parties to address 

water and biomass resource scarcity (an issue raised but not resolved during the 

affective conflict episode). In Tanzania, the apparent resolution to intensify small-scale 

dairy opens the next layer of issues to explore around how small-scale dairy interacts 

with other livelihood activities within the same household.  

At the same time, this cyclical nature of conflict rising and falling and moving on to the 

next rise and fall is similar to the changes in intensity of learning within learning 

processes (Rist et al. 2006) and the relationship between cognitive distance and 

learning (Pennington 2016). In a dialogue, it takes time to get to know each other and 

build a degree of trust, to build a group’s voice, and then to build stakeholding, 

particularly in an unfamiliar group (Rist et al. 2006). At the beginning, the gap between 

perspectives and epistemologies is large, so the potential for conflict (and learning) is 

large. As stakeholders learn from each other's perspectives, the disparity or cognitive 

dissonance between perspectives and epistemologies shrinks (Pennington 2016). Once 

stakeholders start talking a common language, agreeing a common understanding of 

the issue and way forward, the potential for conflict, and learning, reduces. Yet, 

stakeholders still have their own values and objectives that are not - and should not be 

- fully replaced by the common understanding: “I can score my goals only if I take 

account of yours” (Steyaert and Jiggins 2007, p.576). The commonly agreed strategy 

may be achieved by several pathways which may come into conflict when discussing 

other dimensions than those considered initially, and on which the common 

understanding is based, revealing new issues for the learning dialogue to address.  

Our cases show participants at different stages of this learning cycle, reflecting that any 

project’s short-term activities are one episode in broader ongoing conflicts, activities 
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and strategies at regional, national and international levels (Hickey and Mohan 2004b; 

Putnam and Wondolleck 2003) and highlighting the influence of both the outside and 

inside context. In Burkina Faso and Ethiopia, the stakeholders were meeting 

collectively for the first time, opening new lines or networks of communication and 

recognising large cognitive distances. In the case of Burkina Faso, relations were 

fraught with pre-existing tension rooted in the ongoing pastoral-sedentary conflict 

even if the individuals were new to each other. In Ethiopia, it was a new experience for 

national government stakeholders to meet local community stakeholders on an equal 

footing. In Ethiopia, the clash of objectives (e.g. whether to optimise for GHG or for 

income) was handled with constructive cognitive conflict, whereas in Burkina Faso that 

clash of objective was rooted in competing epistemologies and manifested in affective 

conflict. Extra time was needed throughout the learning process in Burkina Faso to 

establish that there were two very different epistemologies and perspectives 

underlying the pastoralist and sedentary approaches to livestock production, and then 

to provide extra space to articulate those perspectives and begin to build bridges 

between them. At the other end of the scale, in Tanzania where prior relationships 

were built during previous and ongoing programmes and collaboration, there was a 

reduced likelihood of cognitive conflict, as well as a reduced amount of time needed to 

articulate perspectives.   

However, there is a lot of responsibility on the facilitators. Particularly for catching 

subtle sparks of imminent or nascent conflict, facilitators need to pay attention to 

language, to body language and silent cues, all of which may be culture-specific. In 

addition, the types of facilitation that participants might expect or respond to may be 

culture-specific (Leeds 2001). In our case, this put the emphasis on the group 

facilitators, who could speak the languages of the participants, to follow the 

discussions and identify flashpoints. The overall facilitators, who held the power to 

change the workshop activities to respond to incidents, stayed in touch with the 

proceedings by the atmosphere in the room and small updates from the group 

facilitators. This degree of separation from the dialogue is a weak point and while the 
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reminder of the importance of working in a language and culture you know very well is 

not new (Cooke 2004), it is worth reiterating.  

The three cases also demonstrate the influence of the facilitator in guiding the 

encounter following a flashpoint. Facilitators are all human, and as such have vested 

interests or simply worldviews which may, however subtly, influence the conducting of 

their role as facilitators (Arnold et al. 2012). In addition to an objective to run a 

successful learning process, several of the research team had a background in 

agriculture or livestock, with ingrained assumptions about what the ‘best’ livestock 

production strategies might be. Similarly, for the group facilitators at times the line 

became blurred between providing a bridge to reduce cognitive distance between 

stakeholders’ knowledge and steering the discussion (unconsciously) according to their 

experience and assumptions.  But the cases also show how dynamic conflict is, evolving 

and (de-)escalating according to how it is handled, both by the participants and the 

facilitators. 

 

Implications for better design and facilitation 

As discussed above, the framework can also be used by practitioners as a visual way to 

map out what they need to analyse in advance when designing a learning process. This 

includes an assessment of past and ongoing conflict locally and more broadly that are 

relevant to the issue, in addition to considering the influence of institutions and 

policies. Analyse the stakeholders to ensure a diversity of perspectives in terms of 

collecting a balanced representation of perspectives, and a sufficient variety and 

disparity that the perspectives are understandable by others but not so close as to 

offer no new ideas. Consider how much time is needed for stakeholders to articulate 

their perspectives on the issue, particularly if they need to absorb new knowledge or a 

new language with which to talk about the issue (see Chapter 4), and provide for 

separate space in the process for confrontation of perspectives. These are the aspects 

of the outside and inside context which can be prepared for in designing the content 
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and activities in the learning process. Individual behaviour influences the interpersonal 

dynamics within conflict episodes. Look for personal conflict relationships between 

stakeholders that may bias their response to each other’s perspectives and prepare 

both facilitators and participants to be open-minded and respectful, actively listening 

to others and considering their perspectives before responding. The presence or 

absence of previous or ongoing conflict affects individuals’ perceptions, as well as their 

reaction to others’ perceptions. This includes higher level conflicts, over space and 

time, that are relevant to the participating stakeholders – in this case, the higher level 

debate on pastoralism. In addition, the presence of previous or ongoing conflicts 

between participating individuals that may be unrelated to the issue being discussed 

will colour their reaction to anything the other says.  

The existence of dominant narratives and the possibility of missing voices indicates a 

need to be open to challenging assumptions. Nonetheless, too much or too emotional 

conflict is disruptive or destructive and a barrier to learning. However, so is a lack of 

conflict - as suggested by Beers et al. (2016) and van den Bossche et al. (2011), 

agreeing and building on each other’s common knowledge provided less learning than 

when participants were encouraged to challenge statements. The aim when designing 

learning processes or workshops is thus to provide a supporting environment that 

inspires individuals to positively challenge each other’s ideas and therefore stimulate 

creativity (Chen et al. 2019; Cuppen 2012; Wals 2007a). 

Whether or not stakeholders have a dialogue established already increases the chances 

of some common frames of reference, if they have had time already to start 

articulating perspectives, thus reducing the cognitive distance. On the other hand, this 

also raises the chance of an existing dominant narrative having been established that 

may discourage challenging ideas. To access a variety and disparity of perspectives, 

consider including related disciplines to expand focus and expose missing voices. 

Gather an understanding of the culture – for example, if it is considered unacceptable 

to disagree with someone else publicly, this reduces the chances of constructive 
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conflict, as it is more likely that everyone will simply agree with what is first said, 

reinforcing the existing narrative.   

As convenors inviting multiple, diverse stakeholders to a learning process or dialogue, 

there is a role for the facilitators of the learning process to understand the dynamics of 

interpersonal conflict, to recognise the characteristics of an episode of differences in 

perspective, perhaps even confrontation, and how to nudge it towards a more 

productive form. Yet, facilitators must bear in mind that they are also individuals 

whose views and understanding are partial and be open to and excited about learning 

about new views, as they hold greater power to restrict learning for others if they allow 

their (sometimes narrow) perspectives to influence a dialogue that they are facilitating 

(Arnold et al. 2012; Leeds 2001).  

A caveat is that the preceding account and discussion is the researcher’s interpretation 

of events, based on own observations, feedback from the group facilitators and to 

some extent supplemented by insights from post-workshop interviews. It is not, 

therefore, 'the truth' of what happened and may differ from the participants' 

understanding of the events. An example illustrating that there will inevitably be 

differing understandings comes from one of the post-workshop interviewees who 

recited how pleased they were during the workshop that they could change the minds 

of the other participants about the need for intensification, evidenced by how after 

their group spoke, the other groups all repeated an objection to increasing the number 

of cattle in the district. However, our understanding as facilitators is that those other 

groups were already of the same opinion as the interviewees group, as the groups 

were each reporting the position they had articulated within their groups - it just so 

happened that the interviewees group presented first. 

This contributes to closing the gap in understanding the role of conflict in social 

learning processes, but there is still work to do on exploring the link between emotion 

and learning. Although affective conflict and disagreeable conflict behaviour is 

destructive at the time, looking over a string of conflict episodes suggests that emotion 
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has an important positive role, for example prompting stakeholders to raise and 

defend issues that are important to them when they might not otherwise speak out. 

Furthermore, from personal observation, the emotional conflicts that were successfully 

transformed were more memorable than the dialogues that went smoothly. An 

extension of this research would be to follow the stakeholders beyond the learning 

process to study whether the learning from emotional conflicts is more memorable, as 

in early research showing that details of emotional encounters are more easily 

remembered than informative ones (e.g. Heuer and Reisberg 1990). This is not to 

suggest that we should encourage affective conflict, but that we should not avoid it 

either. 

 

5.6 Conclusion  

Social learning approaches address complex sustainability challenges by eliciting 

differences in perspectives between diverse stakeholders and seeking to learn from 

each other to produce new understandings and solutions. Given the high stakes and 

trade-offs inherent in many sustainability challenges, bringing different competing 

perspectives together may result in conflict. However, moments of conflict, when one 

stakeholder challenges another’s ideas, are opportunities for learning because they 

reveal misunderstandings or dissonance - and that those competing understandings 

are important enough to each party to dispute and defend. This paper expands the 

literature on designing social learning processes by introducing theory on interpersonal 

conflict dynamics from organisational literature to offer insight on the types of conflict 

and how moments of conflict evolve in response to individuals’ conflict behaviour. 

However, conflict within dialogue is also influenced by ongoing processes and context 

outside the learning process and mitigated by the design of the learning process.  

Using a constructive conflict lens to explore the interpersonal conflicts within the 

dialogues in three learning processes in Burkina Faso, Ethiopia and Tanzania confirmed 

that conflict is valuable for learning. However, emotional and prolonged conflict stalled 
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the process, whereas dialogues without conflict affirmed existing, partial views and 

avoided opportunities to learn. Learning is enabled by constructive conflict, which 

occurs when the parties can step back from the emotion to unpick the mutual 

misunderstandings that cause conflict, such as misapprehension of intent and goals, 

unrecognised value systems, different interpretations of the same words or actions, or 

competing interests from outside the narrow system or topic that is being discussed. 

Constructive conflict brought an appreciation for the diversity of needs and priorities 

among stakeholders and the possibility for a diverse set of pathways to achieving the 

same goal (improved wellbeing, livelihoods and environment through livestock 

production) that meets those diverse needs without eclipsing them with an average 

‘one size fits all’ strategy. 

The implication for practice is to be more confident about conflict, by preparing for it in 

order to nurture constructive conflict. This is possible when you design for conflict for 

learning, taking into consideration how to reference and handle ongoing conflict, 

carefully selecting a balanced variety of perspectives in the stakeholders, 

understanding how much time stakeholders need to articulate their perspectives and 

providing separate spaces to articulate and then confront perspectives, and fostering 

an atmosphere and culture where all participants feel encouraged to be creative. 

Challenging and confronting ideas and then exploring what is behind the differences 

between those ideas creates new understandings and brings curiosity into the room. 

However, this requires leaving defensive emotions at the door. 
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6 Discussion 

6.1 Introduction 

In the previous three chapters I have examined how the structure and facilitation of 

the social learning process used in the ResLeSS project affected the production and use 

of knowledge - how a situation is interpreted (for example, how the ‘problem’ and the 

‘solution’ are defined and presented), what story gets told and acted on, and what 

opportunities there are for altering it. Structure refers to viewing the decision support 

tool, scenarios and other workshop outputs as boundary objects that supported 

collaboration by providing a common frame of reference and making perspectives 

explicit by capturing them in the physical artefacts of the workshop outputs (chapter 

4). Facilitation refers to the facilitation of the dialogues in the learning process, 

particularly analysing it with a lens of constructive conflict that goes beyond the 

considerations of participation in invited spaces (Cornwall 2004) and context and 

stakeholding (Collins and Ison 2009), to include an awareness of interpersonal conflict 

dynamics and how active and passive handling of cognitive and affective (emotional) 

conflict or disagreements can foster constructive conflict that supports learning. The 

structure of activities within the learning process factors into both structure and 

facilitation of the learning process.  

The social learning process produced knowledge in the form of eliciting different 

perspectives that fed into the creation of scenarios of livestock production and the 

evaluation of the feasibility of those scenarios in homogeneous stakeholder groups, 

and the social learning process provided a space to make (initial) use of that knowledge 

in the final mixed groups’ negotiation of scenarios. This discussion chapter draws 

conclusions from the three results chapters to answer the overall aim of the thesis, 

which was to understand how a social learning process could support inclusive 

production and use of knowledge for more situated and relevant use of, in this case, a 

decision support tool. The answer lies in five insights, reflecting cross-cutting themes of 

the structure of the learning process (2 workshops in each country), the design of 
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activities and materials in the learning process and facilitation of the learning process. 

These are organised and discussed in relation to the political ecology literature in 

chapter one on knowledge production and use and broader literature where relevant: 

- Knowledge production 

o Social learning can reveal and support diversity and similarity within and 

between groups’ perspectives (design and facilitation) 

o Consider the history – the starting point matters (structure and design) 

o Tackle complex issues in layers (design and facilitation) 

- Knowledge use 

o Boundary objects are a catalyst (structure and facilitation) 

o Boundary objects can reveal and diversify authorship  

Taken together, they produce an argument that boundary objects in a structured 

process and a spirit of respectful debate that fosters constructive conflict come 

together to create the space to articulate and challenge perspectives, and thereby 

support constructive discussions and learning. 

 

6.2 Production of knowledge 

6.2.1 Social learning can reveal and support diversity and similarity within and 

between groups’ perspectives 

The first insight is an affirmation that the social learning process drew out different 

perspectives, which is important and necessary for constructive challenging of, and in 

turn learning from, other perspectives. Findings in chapters four and five go beyond 

that to show how the social learning process supported different perspectives, 

whether they emerged between groups or within groups that were expected to hold 

similar perspectives. Chapter three shows that stakeholder groups do hold different 

perspectives towards livestock, and often they are the broad-brush categorisations one 

might expect, but not always. Government officials, administrators and local 

researchers were in some cases more conservative than farmers and traders, for 
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example in Tanzania in advocating for crossbreeds rather than exotic breeds because 

their oversight of the whole district meant considering households from all levels of 

capabilities, not just those with the resources to invest in high-input livestock. Chapter 

three also highlights that stakeholders are also individuals who wear many hats, and 

therefore may have a different perspective to the perspective distilled by the 

stakeholder group to present in the workshop. The structured nature of the social 

learning process invites these different perspectives to emerge, and the structured 

objects such as the stories of the future and the scenario descriptions allowed multiple 

perspectives to be recorded and kept in discussion (chapter four). Viewing the scenario 

descriptions as artefacts representing a snapshot of a particular perspective, either 

from an individual or the culmination of a group discussion, allows for comparison of 

perspectives that can reveal similarities and differences. Separating activities into 

homogeneous groups, before mixing stakeholders, gave space to draw these out and 

record them, and then in mixed groups addressing the recorded perspectives meant 

that challenging those perspectives was directed at the objects, rather than individuals, 

which was more conducive to constructive conflict and learning (chapters four and 

five). Identifying and reconciling mismatches in stakeholders’ perceptions of the 

scenarios built relationships and trust between actors and increased confidence in the 

transparency in the collaborative process, reflecting other literature on viewing 

decision support tools as boundary objects that support learning (Martin 2015; Cash 

2001; Jean et al. 2018) 

Chapter five shows how a learning process that fosters constructive conflict supports 

diversity in perspectives, providing space to articulate different opinions on designing 

livestock strategies (cognitive conflict), and space for others to accept or at least 

acknowledge new viewpoints while working them into their own understanding to 

learn how the new knowledge is relevant to them and how they might respond to it 

(Jeong and Chi 2007; Van den Bossche et al. 2011; Salvini et al. 2016; Van der Wal et al. 

2016). A learning process also supports diversity in perspectives by avoiding 

destructive conflict, that is disagreeable handling of and reactions to the different 
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opinions offered, for example when stakeholders tried to exert dominance of one 

perspective over another, particularly on the basis that another stakeholder’s opinion, 

values or objectives were ‘wrong’ (Cuppen 2012; Black and Andersen 2012). 

 

6.2.2 Consider the history – the starting point matters  

The second insight reflects the critical political ecology literature on knowledge 

production that underlines that the discipline and institution within which an issue is 

being interrogated influences what answers are revealed and concealed by virtue of 

selecting which questions to ask, which parameters are considered to be important 

and the methods of inquiry used (Ahlborg and Nightingale 2012; Evely et al. 2008; Little 

2003). Although the social learning process did elicit a diversity of perspectives, it did 

not elicit all perspectives, and the analysis in chapters four and five reveal how this 

became apparent. Analysing the dialogue with the lens of constructive conflict that 

looked for the influence of outside and inside context revealed the importance of 

previous dialogues on the issue, whether in previous research programmes or national 

policies (chapter five).  

Analysing the outputs of the learning process revealed how structured boundary 

objects narrow the parameters to be considered, which filters what is discussed, while 

at the same making the filtering explicit (chapter four). For example, in Tanzania in 

particular, the livestock categories were restricted to dairy cattle, as this was the 

emphasis of the previous CGIAR program and the highlands of Lushoto was identified 

as a suitable location to expand smallscale dairy production. However, a large part of 

Lushoto district is in the lowlands where beef production from extensive cattle 

production is predominant. This also accounts for a majority of the livestock herd in 

Lushoto, but was excluded from the workshop. It was explained to the workshop 

participants, but it precluded a significant part of the population that is in fact 

impacted, if they were to be expected to shift from beef to dairy. Incidentally, this 

raises the point about defining what the ‘landscape’ is, rather than relying on district 
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boundaries. Similarly, describing scenarios for the tool precludes any explicit mention 

of livelihood activities alongside livestock, although they can be part of the discussion 

surrounding and explaining the scenario, highlighting that not all relevant information 

is captured in the scenario alone. Documenting and capturing how the filtering was 

challenged opened the door to other disciplines and worldviews to invite into the 

process, and thereby expand what knowledge is included in the learning process 

(chapters four and five). 

At the same time, the history of livestock production and historical power relations 

governing livestock production in each country laid a significant part of the foundation 

for discussions in the learning process. In Tanzania and Ethiopia, where the CGIAR 

value chain programmes had already done prior work, the project built on those 

understandings of the livestock system, which pre-determined to some extent which 

livestock categories would be addressed in the learning process. This also reflected the 

national priorities for sustainable transformation of the livestock sector according to 

the Livestock Master Plans drawn up by ILRI for Ethiopia and Tanzania. In Burkina Faso, 

the learning process was less influenced by national objectives via CGIAR involvement, 

but the history of conflict between pastoralists and government officials with an 

interest in modernising livestock production was reflected in the clashes in 

perspectives in the Burkina Faso workshops.  

The research team learnt most, whether about the case study context or about social 

learning, when stakeholders challenged the team, often revealing where the team’s 

disciplinary background and experience of and with previous research programmes in 

the area had imposed pre-judgements and limitations on the research and research 

materials. The influence of previous programmes in Tanzania restricted the research 

focus to small-scale dairy, although it is (currently) part of a crop-livestock system. 

Chapter five explores how this outside context contributed to less disagreement (or 

constructive conflict) in the learning process due to prior research activities raising 

awareness on the benefits of crossbreeds and intensifying dairy production (in the 

highlands at least) and therefore a common agreement, and dominant perspective, on 
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the way forward. At the same time, this meant less questioning of the stakeholders’ 

goal and how to achieve it, the affirmation of existing perceptions dissuading 

exploration of new ideas and proposal of alternatives.  

In Burkina Faso, when the pastoralists challenged the project’s intentions of being 

open and inclusive due to the implied message in the project name about seeking 

‘intensification’, the team realised how ingrained, taken-for-granted perspectives 

rooted in the team’s research background can affect or channel activities and 

outcomes, which is tied into the prevailing political narratives of priorities for livestock 

production and transformation. Even if as individuals, the team may have concerns 

about the narrow focus on ‘intensification’, the research agenda was seated in the 

broad imperative to provide food security while protecting natural resources (SDGs 2 

and 11), national strategies to increase food production to meet the demands of the 

growing population and lift rural smallholders out of poverty, a research programme 

entitled ‘Sustainable Agricultural Intensification’, and an implicit understanding of the 

future direction of livestock in Africa framed by ILRI’s influential ‘Livestock Revolution’ 

report (Delgado et al. 2001). Within this dominant framing, the researchers’ intention 

with designing the project as a learning process was to open up a space to introduce 

new framings and alternatives to intensification, in recognition of the strong presence 

and history of pastoralism in the region and indeed the government’s apparent support 

for pastoralism at the time, but it evidently was not made clear enough at the start. In 

this case, there was no previous experience of stakeholders working together on the 

issue and the boundary objects were crucial for making explicit the alternative 

worldviews on livestock keeping and their associated perspective on livestock 

production. Interacting with the boundary objects showed how to create a common 

frame of reference on which to build a CLEANED-R tool that spoke to all stakeholders 

and could adequately produce scenarios that represented the different stakeholders’ 

perspectives (chapter four).  

Critical political ecology literature on knowledge production also explores how socio-

political contexts define what knowledge is considered valid and the rules, norms and 
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values that influence how knowledge is produced, shared, accessed and used (Clark, 

Kerkhoff, et al. 2016; Vogel et al. 2007). Scientific knowledge is not the only knowledge 

out there and social learning anticipates the inclusion of indigenous knowledge 

(Agrawal 1995; Briggs 2005) and vernacular expertise (Lowe et al. 2019) when eliciting 

diverse perspectives. However, those who do not trust the knowledge that comes from 

a different epistemology to their own may encounter difficulties combining these types 

of knowledge (Berkes 2009; Berkes 2012; Reid et al. 2006). Boundary objects in the 

social learning process created a meeting ground, and example of standardised objects 

that translate from one’s own knowledge into a common form to aid the crossing of 

such gaps (the categorisation of livestock keeping in chapter four). By creating the 

space in which stakeholders felt comfortable raising any misunderstandings and 

thereby exploring the gap between types of knowledge, as in Jakku and Thorburn 

(2010), the social learning process could, in Goldman’s words (2007), ‘build dialogue’ 

that acknowledged and identified strengths and weaknesses in each knowledge type. 

In a similar vein, the knowledge produced in the workshop is a product of the 

participants (including the research team), and therefore stakeholder selection has a 

significant impact. There were missing stakeholders identified, who could have brought 

important information and perspectives to bear, particularly about issues outside of 

livestock, such as activities competing with livestock for land use. The difference in 

perspectives within stakeholder groups, as seen also by Cuppen et al. (2010), is another 

reason to rethink the stakeholder selection strategy, for example focusing on 

landscape actors and perspectives rather than value chain categories. However, other 

dimensions such as gender, class or ethnicity, or livelihood activities are worth 

considering to capture socio-cultural dynamics. 

 

6.2.3 Tackle complex issues in layers   

The influence of history on the social learning process, of the degree to which the 

learning dialogue was building on previous engagement between stakeholders, 
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underscores how dialogues are never concluded, and the social learning process that 

occurred in the case study was just a slice of an ongoing conversation. Building on Rist 

et al.’s (2006) description of the dynamics of trust-building, transforming attitudes, 

reshaping perspectives and emergence of common understandings over time, and 

Pennington’s (2016) concept of cognitive distance between stakeholders from different 

knowledges closing as they learn from each other, chapter five proposes conflict and 

learning dialogues as somewhat cyclical. When diverse stakeholders first engage on an 

issue, there is wide cognitive distance, little common vocabulary, higher likelihood of 

conflicting perspectives and greater chance for constructive conflict and learning. As 

they work through these to common understanding, conflict and learning on that issue 

reduce, but as in this case study, the discussions raise other issues that need to be 

addressed, on which there is again wide cognitive distance, diverse perspectives and so 

forth. The third insight from across the results chapters is the way in which the social 

learning process facilitated in addressing topics one at a time while at the same time 

eliciting adjacent and related topics to be addressed next. This experience underscores 

why learning processes should be iterative and ongoing to provide the space to tackle 

complex issues in layers. It also shows how the learning process complemented and 

enriched the users’ experience with the tool, allowing to reveal and address issues, 

such as the multifunctionality of livestock in the diverse livelihoods of participants, that 

the tool alone could not tackle. 

Boundary objects supported addressing topics one at a time by restricting the scope of 

conversations, by offering a limited set of topics or parameters – in this case the 

parameters that the decision-making tool used - and therefore scenarios created for 

the tool to test are partial (chapter 4). In this case, they represent only livestock 

activities, filtering out other income activities such as cropping or off-farm activities, 

that will influence household decision-making on livestock production strategies. 

Raising these other aspects in the discussion while creating the scenarios laid the way 

to the next layer of issues to explore and address. A corollary to boundary objects 

creating partial reflections that support in tackling complex issues in layers is that those 
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boundary objects are not the final product, only a prop, or catalyst in supporting the 

dialogue, which is discussed further in section 6.3.1. 

Chapter 5 discusses how the conflicts addressed in the case studies did not end so 

much as evolve, revealing new issues to address or nuances to dig deeper into as the 

initial issues came close to being resolved. This layering was evident in Burkina Faso 

where reaching an acceptable compromise to the initial conflict will still require the 

parties to address water and biomass resource scarcity (an issue raised but not 

resolved during the affective conflict episode). In Tanzania, the apparent resolution to 

intensify small-scale dairy opens the next layer of issues to explore around how small-

scale dairy interacts with other livelihood activities within the same household. 

The ability of the social learning process to elicit adjacent and related topics was in part 

due to a pluralistic approach in the design of workshop activities (Nightingale 2015), 

looking from both environmental and economic lenses to explore the topic of livestock 

production in the form of the stories of the future, which were broader and more 

open-ended than the CLEANED-R tool, as well as the CLEANED-R tool which brought an 

environmental focus in addition to the simple economic cost-benefit of weighing inputs 

(such as feeds, medicine and labour) and outputs (meat, milk and manure).  

 

6.3 Use of knowledge 

6.3.1 Boundary objects are a catalyst  

Following a post-structural tradition, critical political ecology sees knowledge as a 

social product (Briggs 2005) – research findings extracted in the positivist tradition may 

be considered to be ‘scientific’ and therefore highly acceptable, but they are also 

decontextualised and therefore dead (Opstal and Hugé 2013). Anyone taking and using 

those findings will be bringing them back to life but they will interpret the knowledge 

using their values, understanding and worldview, relating it to their experience – 

probably giving the research findings a different life to when the knowledge was 

collected (Zeitlyn 2010; Opstal and Hugé 2013). The analysis in chapter four resonates 
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with this understanding of knowledge. The knowledge produced in the workshops may 

be represented by the end of the workshops by the set of average composite scenarios 

recording the stakeholders’ perceptions of what livestock production could look like in 

the future, but the scenarios are superficial information. Encoded in those scenarios is 

the host of discussion, exploration of diversity and disagreements manifesting in 

destructive and constructive conflict that occurred within and between groups about 

the selection of vignettes that comprise the scenarios and the evaluation of the results 

of the scenarios. As van Bruggen et al. (2019) find in their work and that of others (e.g. 

Salvini et al. 2016), the most significant learning in participatory modelling or gaming 

exercises happened when there was deep discussion and reflection within the group 

about the scenarios or outcomes. The results presented in chapter four reflect this – 

the important learning about the diversity encoded in the composite mirror remains 

with the group members who agreed which vignette should represent the average, or 

most common, management within each category. 

As such, the scenarios, once created become dead, or dormant, artefacts that will be 

imbued with new interpretations, discussions, and learning by the next actors to use 

them – whether to continue the social learning dialogue beyond the project or for 

unconnected use. The literature on use of knowledge also cautions about knowledge 

being selectively used and re-framed by others to support their claims, as in an 

example by Turner (2004) of research findings being re-packaged to selectively 

support, and orchestrate, multi-dimensional resource conflict with pastoralists in the 

Sahel.  

However, building on the insight in section 6.2.3, the scenarios are also not the final 

scenarios, only the ones that were reached at the end of the time available in the 

workshops, but many topics had not been addressed, and more iterations of creating 

and evaluating the scenarios would still be needed to continue the conversation. This 

speaks to the message of chapter five, of inviting constructive conflict to challenge 

ideas and assumptions, to use boundary objects such as the workshop activities and 
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decision support tools creatively to test how they can represent new perspectives, and 

how to revise the boundary objects to incorporate the new perspectives. 

 

6.3.2 Boundary objects can reveal and diversify authorship 

Finally, I argue for being aware of, and inclusive with, the authorship of knowledge in 

terms of recognising who shapes and uses boundary objects that represent different 

perspectives. Those who are involved in setting the parameters of the boundary 

objects, and of participation, broadly set the scope of discussions and hold the power 

to keep, or exclude, perspectives in the room. This reflects Kapoor’s (2002) insights on 

how the supposedly neutral position of the facilitator in a participatory process hides 

the power, and responsibility, that they have in directing the dialogue. In this case, the 

choices of the project team, and specifically the CLEANED-R modeler, set several 

boundaries on the discussions, but group facilitators encouraged participants to raise 

issues of interest that the project team may not have included, including reflecting on 

the participant-defined priorities outside of the environmental aspects handled by the 

CLEANED-R tool. It also reflects Oswick and Robertson’s (2009) reflections that the 

language used in boundary objects and processes can be as much a barrier as a bridge. 

The cases in chapter four show how the design of the workshop materials, the 

templates for recording the discussion prompted discussion of certain aspects before 

others – and where the templates did not match participants’ understanding, they 

hindered discussion, as in the example of (not) discussing environmental impacts 

because participants did not understand the indicators used to represent 

environmental impacts. More fundamentally, the focus of the tool on livestock 

production, and in Tanzania specifically on dairy livestock, set the scope of discussions 

and excluded explicit reference to crop production for example, hindering open 

exploration of other aspects that may be relevant to elucidating the role of livestock in 

the area, and therefore what a sustainable future for livestock might look like. 
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On the other hand, conceptualising the workshop materials as boundary objects 

prompts the facilitators to give participants authorship early in the process, in setting 

up the boundary objects. Including participants as authors, leading to, for example, 

using terminology they agree on, allows the learning process to produce outputs that 

mirror their reality in terms that are locally relevant. Furthermore, once created, the 

Transformation Game and scenarios became independent objects out of the control of 

the facilitators which could then be used by others to serve their own purposes (Zeitlyn 

2010), handing authorship to the stakeholders for the rest of the learning process. 

Many participants used the Transformation Game to enhance their own knowledge, 

about new breeds and management practices to increase yield. But also, as in 

Tanzania, the groups used the Game board as they would want to, rather than how the 

tool allowed. They selected multiple options of livestock management within a 

category to show the diversity of objectives held by farmers, although the software 

tool could not take that complexity as input. Nonetheless, the Game board achieved 

the objective of stimulating discussion to translate farmers objectives into scenarios26.  

I argue for open-mindedness and flexibility by all actors because capturing perspectives 

in physical artefacts passes authorship on to whoever uses those artefacts next, 

perhaps in unexpected ways, and in this way social learning processes can share power 

of creating and using the narrative among actors. That said, certain pre-determined 

constraints and boundaries can be implemented to safeguard the integrity of and 

respect for each perspective, but also to curate the valid use of the artefacts (at least 

during the workshops, while they are under the facilitators’ and participants’ control). 

Care should also be taken to consider different levels of knowledge among 

participants, and provide extra support where necessary. Some groups struggled to 

interpret the CLEANED-R tool results, so they did not discuss environmental impacts 

much, and facilitators noticed that participants’ discussions were more animated as 

 

26 Following this experience, the researchers revised their strategy for designing the vignette cards in 
Ethiopia, to allow more diversity in livestock keeping trajectories. 
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they gained understanding and confidence in the content of discussions. Where levels 

of knowledge are too different, it can suppress learning and reduce opportunities for 

constructive conflict – although misunderstandings and misinterpretations can also 

spark conflict that may be less easily resolved unless facilitators or participants can 

unearth the misunderstandings. 

 

6.4 Summary 

Within this chapter, I have drawn together the findings from the analytical chapters 

and discussed them in relation to the wider political ecology literature on knowledge 

production and use, discussed in chapter one. In doing so I have argued that the 

structure and facilitation of social learning processes work together to provide enabling 

conditions for inclusive collaboration and learning based on five insights. I argue that 

boundary objects support the eliciting and representation of diverse perspectives as 

physical artefacts, partial mirrors of a reality, and a constructive conflict approach 

supports the articulation and respectful challenging of those perspectives. I discuss 

how boundary objects and disagreements between perspectives in the learning 

process are, at least in part, a product of previous and ongoing conversations on the 

issue and the disciplines and institutions within which the learning process is hosted, 

which can restrict the type of perspectives raised. At the same time, structured 

boundary objects and a constructive conflict approach reveal the layers in a complex 

issue; the simplification required to create standardised and structured boundary 

objects that allow diverse perspectives rooted in differing knowledges, epistemologies 

and experiences to meet filters the topics that are discussed, while constructive 

conflict encourages finding diversity in agreement that reveals new layers to explore. I 

then argue how boundary objects such as decision support tools are catalysts for 

discussion rather than an end product, based on seeing how the scenarios were 

revealed as partial representations and that there were topics and perspectives that 

were raised that could not be explicitly represented by the scenarios but were opened 

up for future consideration. Taking a constructive conflict approach supports this 
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argument, in that it encourages participants to use boundary objects such as the 

scenarios creatively, to test how they can represent new perspectives, and to revise 

the boundary objects to incorporate the new perspectives. Finally, I argue for being 

aware of, and inclusive with, the authorship of knowledge in terms of who is involved 

in setting the parameters of participation and of the boundary objects. I argue for 

open-mindedness and flexibility by all actors because capturing perspectives in physical 

artefacts passes authorship on to whoever uses those artefacts next, perhaps in 

unexpected ways, and in this way social learning processes can share the power of 

creating and using the narrative among actors. 
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7 Conclusions and recommendations 

7.1 Introduction 

The aim of this thesis is to critically explore how a social learning process supports 

inclusive production and use of knowledge for more situated and relevant use of 

decision support tools. It achieved this by answering the following questions:  

1. What perspectives are brought to or present in the workshops?  

2. How does the structure of the social learning process and use of workshop 

materials support inclusive knowledge production and use? 

3. How does the facilitation of the social learning dialogue support inclusive 

knowledge production and use? 

4. How do the structure and facilitation of learning processes support the 

exposing and reconciling, or not, of different perspectives in the workshops? 

This chapter gives a summary of the thesis chapters and how they contribute to 

answering the research questions and the overall aim of the thesis. I then reflect on the 

contributions of this thesis, the research process and its limitations before ending with 

recommendations for further research. 

 

7.2 Summary of chapters 

Chapter one lays out the rationale for this thesis, which is to interrogate factors 

influencing knowledge production and use in social learning processes. The thesis 

draws on the pros and cons of participation and understanding knowledge as a 

constructed product. The motivation for the thesis comes from an appreciation of the 

multiple and diverse knowledges and expertise of stakeholders, the boundaries 

between them and a desire to understand how social learning processes rise to the 

challenge of bridging those boundaries.  I also introduce the case study of the three 

social learning processes run by the ResLeSS project, the research aim and questions 

and key terms used in the thesis. Finally, chapter one concludes with a review of the 
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academic literature from political ecology which offers theories and concepts on the 

production and use of knowledge.    

Chapter two outlines the research design and methodology of using a comparative 

case study design, with a critical realist philosophy that recognises that my knowledge 

is partial and situated and an interpretation of the slice of reality that I observed. It 

describes the methods of collecting data using participant observation, reflection with 

the facilitators on the workshop proceedings and semi-structured interviews with 

selected workshop participants, and the thematic analysis of these data. It also 

introduces the three case study sites, participant selection and a brief overview of the 

workshop process. 

Chapter three extracts and presents the perspectives on livestock that emerged within 

and between stakeholder groups during the workshops, with the intention of drawing 

out situated narratives of current and future livestock production, thereby answering 

research question one. Stakeholder groups did hold different perspectives towards 

livestock, and often corresponding to broad-brush categorisations that one might 

expect – but not always. In Ethiopia and Tanzania, livestock is seen as part of the crop-

livestock system, useful for its manure and labour although increasingly the value of 

milk as an additional stream of income is valued. Although some appreciate the 

potential of specialised livestock production as a primary activity, their perspective is 

that a majority of rural households will still see livestock for its many other functions 

beside commercial meat and milk production, particularly if specialised breeds carry 

higher risk. In Burkina Faso, stakeholders recognised the value and place of both 

transhumant and specialised livestock production and exploring the two perspectives 

revealed how livestock is understood differently in each. 

In chapter four, I used the lens of boundary objects to conceptualise how the workshop 

contents and materials can be explicitly used to foster collaboration and 

representation of perspectives to enable exploring ideas and building new 

understanding. This chapter therefore contributed to research question two. I show 
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that a robust structure and design to learning processes, including boundary objects 

such as decision support tools, but also structured workshop materials that the 

participants create together assist groups to “collectively make their thought and 

action more coherent” (van Bruggen et al. 2019, p.824). Beyond that, I argue that how 

these objects represent participants’ different perspectives gives an insight to how the 

social learning process provided enabling conditions for meaningful engagement. The 

workshop materials enabled collaboration by establishing a common topic to talk 

about and a common vocabulary with which to talk about it (Roux et al. 2017). 

Capturing participants’ input in text, for example in the scenarios, also facilitated 

collaboration - as comparable physical representations serving as a mirror reflecting 

the reality of the individual or group who designed the scenario, yet separate from the 

creator(s) (Forrester, Taylor, et al. 2019). As such, they could be viewed, shared and 

built upon by other participants. In this way, to answer research question three, the 

objects supported knowledge sharing, eliciting different perspectives and mediating 

between different perspectives. Using structured boundary objects elicited trade-offs 

between household food and animal feed, and between livestock for income, labour, 

and/ or cultural functions, reflecting the context-specific and subjective evaluations 

actors make when attempting to plan livelihood changes. Key themes emerging that 

contributed to research question four include the role of authorship in representing 

different perspectives, recognising who shapes and uses boundary objects. Giving 

participants authorship, using terminology they agree on, allows the learning process 

to produce outputs that mirror their reality in terms that are locally relevant, while 

acknowledging that once created, others may use created outputs to support their 

own arguments. Finally, the majority of learning was encapsulated in the discussions, 

only a summary is represented in the boundary objects (workshop outputs). The 

findings suggest to policy and decision-makers that learning processes can contribute 

to building transition plans that are more inclusive, and therefore perhaps more 

sustainable, by providing stakeholders in local agri-food systems with an approach to 
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sharing understandings of the diversity and trade-offs inherent to sustainable 

agriculture. 

In chapter five, I used the lens of constructive conflict to add an awareness of 

interpersonal conflict dynamics to the design of learning processes, and to provide a 

framework for analysing the potential for constructive conflict to open up and close 

down opportunities for learning. This chapter therefore contributed to research 

question three, finding that both constructive and destructive conflict episodes 

contributed to opening up and closing down opportunities for learning. Furthermore, it 

illuminated how conflict evolves in cycles of divergence-learning-raising new issues 

that may underscore how learning is an ongoing process, offering an approach to 

tackle complex issues in layers. The framework offers a visual guide of what to analyse 

when designing workshops, to understand what potential conflict may arise and 

prepare the invited space (inside context) appropriately. This includes considering:  

- the presence or absence of previous or ongoing high-level conflicts, over space 

and time that are relevant to the participating stakeholders,  

- the presence of previous or ongoing conflicts between participating individuals 

that may be unrelated to the issue being discussed but that will colour their 

reaction to anything the other says,  

- whether or not stakeholders have a dialogue established already which 

increases the chances of some common frames of reference, 

- inviting a variety and disparity of perspectives in stakeholders, for example 

drawing on related disciplines and experience that encourages new ideas but 

are not so different as to be unrecognisable 

- whether extra work is needed to bring participants to similar level of 

understanding of key issues to be discussed 

- understanding the culture – for example, whether or not it is considered 

unacceptable to disagree with someone else publicly.  
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In chapter six, I draw together insights from chapters three, four and five to answer the 

research questions and aim of the thesis. By drawing on key themes from the three 

chapters, I found that both structure and facilitation of learning processes work 

together to provide an enabling space for constructive and inclusive knowledge 

production and learning. I argue that a robust structure and design to learning 

processes together with a facilitation approach that welcomes constructive conflict 

create the space for stakeholders to articulate and, separately, confront their 

perspectives. Separating out activities in time provides time to articulate perspectives, 

using boundary objects to record partial representations of perspectives that can then 

be approached neutrally by all stakeholders when it is time to confront perspectives. 

Fostering an open-minded and respectful ethos in both facilitators and participants 

encourages constructive challenging of ideas rather than emotional, reactive and 

potentially destructive conflict that hinders learning.  

 

7.3 Contribution of thesis 

This thesis is structured so that the three analysis chapters (three, four and five) make 

individual academic contributions, as well as combining to enable the thesis to make 

overall contributions and fulfil the aim of exploring how social learning supports 

inclusive knowledge production and use. Individually, chapter three makes an empirical 

contribution about each study site, giving an understanding of how livestock is viewed 

and valued in the three case study sites by the stakeholders themselves and what 

future(s) are seen as feasible.  

Chapter four offers a new analytical framework for assessing how the workshop 

contents and materials can be explicitly used to foster collaboration and 

representation of perspectives to enable exploring ideas and building new 

understanding, by identifying which are the key elements of the structure of the 

learning process and conceptualising them, and treating them, as boundary objects. It 

then illustrates the use and value of the framework with the case study learning 
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process, revealing how the decision support tool, the CLEANED-R tool and associated 

Transformation Game, provided catalysts for learning and building shared 

understanding.  

Chapter five offers builds on Cuppen’s (2012) framework of constructive conflict for 

social learning, expanding it to include concepts from interpersonal conflict dynamics 

literature. The added value of this is to reveal how individual behaviour and handling of 

conflict influences the outcome, in addition to how Cuppen’s (2012) framework sets 

the stage for mediating the influence of the outside and inside context. Understanding 

the interplay of outside context, inside context and individual conflict episode 

dynamics contributes to understanding how conflict can be constructive or destructive 

depending on how those aspects manifest and are handled. This, in turn, will be useful 

for practitioners, informing what they need to analyse when designing learning 

processes. This paper expands the literature on designing social learning processes by 

introducing theory on interpersonal conflict dynamics from organisational literature to 

offer insight on the types of conflict and how moments of conflict evolve in response to 

individuals’ conflict behaviour. 

As a whole, the thesis provides a rigorous and structured approach, using the lenses of 

boundary objects and a constructive conflict, to understanding how the structure and 

facilitation design elements of a social learning process work together that provide 

enabling conditions for bridging knowledge boundaries and facilitating learning.   

 

7.4 Reflections and limitations 

I learned so much from doing this research – beyond the expected skill building of 

doing PhD research, I learned a lot from being part of the social learning process 

because the research team are also stakeholders and participants in the learning 

process. We all learned things and had our own perspectives and assumptions 

challenged by the other stakeholders, especially underlining the partial nature of our 

disciplinary knowledge – even if we knew this theoretically. One team member has 
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often mentioned since how they are taking the learning approach forward in their next 

projects, recognising the value of collaborating and building knowledge with the end-

users of the decision support their research provides. It also drove home the 

importance of knowing the context, knowing the area, the people or at least the 

livelihoods, the cultural context, the political and institutional landscape and history. As 

a researcher from another country, visiting the case study site for the two weeks of the 

workshops, even copious time reading background literature is no replacement for 

local knowledge, emphasising the importance of local group facilitators for the learning 

process who know the topic and the stakeholders. This reflection is also nothing new, 

and is gaining new traction in decolonisation debates. However, there is a role for 

neutral outsiders to support the mechanics of the social learning process, working in 

close collaboration with local facilitators with input from an advisory group of 

stakeholders to tailor the stakeholder diversity and process of articulating perspectives, 

and to design any boundary objects that may be used, because local facilitators will 

inherently have their own perspectives and assumptions too. 

Lost in translation? My interpretation of the facilitator’s summary, which is a 

translation from the local language (Djula, Tigrigna or Swahili) into English, or in 

Burkina Faso into French and then by a translator into English, and the facilitator’s 

summary is in turn their interpretation of the stakeholders’ discussion. This is not only 

a translation between spoken languages but an interpretation across disciplines, fields 

of work and experience. As such I did not attempt to do the in-depth analysis that 

would be possible with transcripts of the whole conversations. I drew on the semi-

structured interviews to triangulate my interpretations of stakeholder perspectives – 

although those interviews also hold translation concerns in that they were conducted 

in the local language using an interpreter and in some cases I was concerned that the 

interpreter did not understand the question I was trying to ask, and therefore may not 

have conveyed the question to the interviewee as I intended. 

Social learning? While the case study implemented a learning process which I studied, 

the more I read about social learning, the more I hesitated to truly offer this study as a 
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contribution to the field of social learning. It was a relatively short term project, with 

relatively minimal engagement, compared to other social learning studies that I regard 

as being high quality (Cockburn et al. 2018; Cundill 2010; Pahl-Wostl and Hare 2004; 

Rist et al. 2006; Akpo et al. 2015). The project involved essentially two substantial 

opportunities to engage with the stakeholders over a three year period, whereas a true 

social learning process is ongoing and long-term, nurtured continuously by a 

community of connected and interested stakeholders, of which social learning 

researchers are just one (Roux et al. 2017; Shackleton et al. 2009; Wals 2007a). This 

may be enough time for individual learning (Mudombi et al. 2017), which was observed 

in both rounds of workshops, which is why I am confident in speaking of a successful 

learning process, but several definitions of social learning go one step further, 

expecting that individual learning to trickle out to individuals’ organisations or 

communities, something like social change. The project cannot expect to achieve 

learning beyond the individual – or if by chance some participants have spread what 

they learnt, we did not do any follow up engagement afterwards, although we 

recognised that it was important. Furthermore, although there were instances of 

learning, trust and relationships that support deep shared learning take longer than 

two interactions to build, particularly where groups are cognitively distant – their levels 

of knowledge are too far apart – or where pre-existing destructive conflict is colouring 

their interactions. At most, this project started a conversation and showcased the 

multistakeholder learning approach to workshops, which could develop into a true 

learning process. On the other hand, Lindley (2015) discusses how crucial it is to see 

social learning as the process and not the outcome, and in that respect this thesis does 

make a valid contribution, as it has been studying the process of implementing a social 

learning process. 

 

7.5 Recommendations for future research 

The analysis and reflections on this research raised several new questions to explore, 

often in the form of elements that did not receive enough attention during the learning 
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process raising questions of how to improve the design of the learning process to 

address them. 

The first point is there was not enough (time for) discussion on distribution – the 

CLEANED-R tool and Transformation Game asked players to consider the whole herd of 

livestock in the study area, but left discussion of how the livestock should be 

distributed across the space and population to the players to be implicitly encoded in 

the choices of vignettes and animal numbers. In the experience of the ResLeSS 

workshops, detailed discussion of such distribution did not happen, and would be the 

next important step as it would prompt discussion on the distribution of costs and 

benefits and considerations of equity and justice (e.g. McDermott et al. 2013), 

particularly if considering benefits to more than humans by including the environment 

(Dyke et al. 2018). An example of how to strengthen this in the method is by making 

much clearer links between the story of the future and designing the scenarios to 

explore the question of who should be part of or responsible for agricultural 

development, and how to translate the detailed stories of the future that reflect 

different narratives and perspectives into aggregate scenarios (e.g. Etienne et al. 2011). 

More broadly, shifting the focus from the livestock or milk value chain to 

understanding the place of livestock in a multi-functional landscape would draw out 

issues of distribution. This would also address some of the epistemological tension 

between the narrower, technical and positivist approach of the project which is 

appropriate for designing the CLEANED-R tool and the critical realist, political ecology 

framing of the thesis which would be appropriate for designing the workshop activities, 

particularly for informing a multi-functional landscape approach. The CLEANED-R 

modeler also pointed out that an agent-based model would also better capture the 

interaction of actors with the landscape to provide better scenarios locating and linking 

individuals to animals in the landscape. 

A related point that would be addressed by facilitating a more explicit path from the 

stories of the future to the scenarios, is to gain a better understanding of how 

participants understand and incorporate scale in their perspectives and discussions of 
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the scenarios. Individuals could easily represent and act on the part of the system that 

interested them, but sometimes found it difficult to extrapolate that to the landscape 

scale of CLEANED-R. Furthermore, interactions outside the study area were explicitly 

excluded from discussions but would be a next step to assess. For example, to capture 

interlinkages in the feed system, for example what happens to feed resources outside 

Lushoto if they are ‘successful’ in doubling or tripling their milk production while 

reducing greenhouse gases because they are using agro-industrial by-products from 

outside the district and effectively exporting their environmental impact. Similarly, an 

awareness of scale would bring in current discussions in the literature of medium-scale 

farms, urban ‘telephone farmers’ who own the land and hire local managers to farm it 

or invest in livestock that they entrust to transhumant pastoralists for a fee (Jayne et 

al. 2016; Pfeifer et al. 2020).  

Finally, despite the CLEANED-R tool being an environmental assessment tool to 

stimulate discussion of environmental impact, environment was not the central 

debate, whether due to social issues being addressed first or insufficient time spent 

building up stakeholders’ ability to engage with the environmental assessment 

language. Yet, environment was not the only topic to get less attention. Many 

important land users were not part of the discussion, because they do not have a link 

to the livestock value chain explicitly - yet in using the land, and competing for land 

with the livestock value chain, they are implicitly actors in the value chain, and it would 

be valuable to bring them into the learning space too. This would entail moving 

towards a land or food systems view of livestock, such as in Meyfroidt et al (2019) and 

Cockburn et al (2018). It also reflects the need to broaden the focus of the researcher’s 

enquiry beyond just production and the value chain (Ensor et al. 2019). Agriculture is 

just one part of the wider socio-economic and political context, and in some places, a 

decreasing part (e.g. Ensor et al. 2019; Stringer et al. 2020; Catley et al. 2016). Building 

on the story in Ethiopia that emerged in the interviews of the diverse futures of youth, 

either being educated and leaving agriculture for better things, or then coming back in 

with enhanced capacity, reflects the literature on there being multiple pathways in and 
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out of agriculture and livestock (Catley et al. 2016). At the same time, while not 

everyone will stay in agriculture and livestock, experience from the case studies and 

examples from the literature speak of the rural homestead as a source of security for 

the family, maintained by the older generation as a fall back for the younger 

generation who are employed outside agriculture in perhaps higher earning but more 

precarious jobs (Rigg et al. 2016; Rigg et al. 2020). Learning processes like this 

therefore need to be open to broadening the focus, not assuming that agriculture will 

remain a major part of people’s lives for everyone.  
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1 Appendix 1: Extract from facilitation guide 

for the ResLeSS social learning process 

1.1 The participatory environmental assessment approach 

The environmental assessment approach involves embedding the CLEANED-R tool, a 

rapid ex-ante environmental assessment simulation tool, into the social learning 

approach, using the mechanism of the Transformation Game to support engagement. 

As such, the tool provides a support to discussions, and it is not an end in itself. 

The Transformation Game aims at engaging decision makers in a social learning 

process through which they learn about synergies and trade-offs in their particular 

context, with a view to developing an inclusive future vision for the livestock sector in 

their area. Decision makers are defined as those agents who take decisions related to 

the livestock sector. Therefore, this definition includes policymakers, as well as all 

players along the livestock value chain, including retailers, middlemen, and farmers. 

A key reason for embedding the CLEANED-R tool in the Transformation Game is that 

the CLEANED-R tool does not provide answers. It provides information about potential 

changes in key environmental variables (water use, soil nitrogen balance, greenhouse 

gas emission, loss of habitat and land use) and meat and milk production. It does not 

make the judgement about whether these changes are acceptable or not because 

there are countless factors related to the socio-economic and biophysical context that 

influence what impact these changes might have. Therefore, the Transformation Game 

defers assessment and judgement of the information to a collection of interested and 

invested experts (the actors, local or other, who will be affected by or make decisions 

on the impacts).  

The CLEANED-R tool is a quick and spatially explicit simulation tool that computes 

environmental impacts from livestock production (Pfeifer 2019; Pfeifer et al. 2019). 

This means that it is quick to set up for a new area and uses spatially disaggregated 

data as the input to the calculations so that the results, while relatively coarse, are 
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better than when using average values for the study area. As such, it aims at balancing 

context specificity and speed of implementation. On the one hand, generic models are 

often available for any part of the globe after the first investment of time in developing 

the tool but may be too general to support decision-making on the ground because 

they are not sufficiently context specific. This is particularly true for the African 

continent, which often is not comparable to the Western contexts for which these 

generic models were developed and parameterised.  On the other hand, studies that 

collect their own context-specific data for one site give much more accurate results, 

but often need years to acquire and analyse the data, defying the need of policy 

makers to take immediate decisions. The principle of the CLEANED-R tools is that they 

are designed to be developed for a new area within weeks and yet give results that are 

good enough to support policymakers in a context-specific manner. To achieve this, the 

tools make use of readily available data only, refining that secondary data with expert 

knowledge. The tools combine globally available medium and high-resolution 

geographical data, i.e. data that are spatially disaggregated and therefore context 

specific, with expert information derived from key informant interviews and/or a 

participatory stakeholder workshop. 

 

1.2 The participatory socio-economic approach 

Our approach to economics looks to integrate considerations of social justice, 

democratic participation and environmental sustainability into the foundations of the 

economic model. Conventional approaches to economics are restricted in that they 

consider value in terms of money: profit, loss, cost of production, labour costs, gross 

domestic product … and so on, all are terms that are familiar. Here, we are interested 

in taking a wider view of ‘value’ to include those things that different people consider 

to be important in relation to livelihoods: this usually includes money (or cash income) 

only as part of a life vision made of less easily quantifiable aspects such as quality of 

life, wellbeing, plans for their children and family, respect of others, family security, 
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mastery and social recognition, the ability to influence policy and decision making, 

identity and long term impact on the environment or their community.  

In this socio-economic approach, we are looking to capture this overall vision and these 

wider components of ‘value’ to construct a collective local economic vision from 

different stakeholders, in a set of participatory engagements. This can then be used to 

help evaluate the desirability of different future livestock livelihood scenarios. 

The process involves capturing the diversity of stakeholder priorities that are present in 

the workshop and clustering them into a manageable number of common themes. Key 

Performance Indicators are derived to support stakeholders in evaluating the 

achievement of the priorities identified in the themes. These common indicators 

should still in some way represent the diversity of perspectives, while recognising the 

significance of outliers to some groups and capturing variation.   

The socio-economic approach is structured in two phases within the broader social 

learning process (Figure 13). In the first phase, in Workshop 1, we look to generate a 

‘narrative of success’ which integrates different perspectives into a collective future 

vision. This narrative allows stakeholders to co-define indicators of success that value 

their interests. To define the narrative of success, homogeneous stakeholder groups 

describe a day in the life of a family or individual in 10 years’ time who, in their eyes, 

has been successful (A5, Figure 13). From these narratives, each group identifies key 

aspects that could become indicators (A6, Figure 13) and then select their top 5 

indicators by individual, secret voting (A7, Figure 13), producing a large set of 

indicators that should capture the interests of every stakeholder in the room. 

Workshop 1 ends with a plenary reflection on the variety of indicators, identifying 

where they overlap (commonalities) and where they do not (differences) (A8). Phase 2 

is undertaken during Workshop 2, and focuses on refining the top 5 indicators (or 3 if 

time is short) to make them measurable and specific (A1, Figure 13). Collectively, the 

stakeholders iteratively suggest draft clustering and revise it (A2). The objective of 

Phase 2 is to produce a short list of common or ‘combined indicators’ (also considered 
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to be Key Performance Indicators, KPIs) that reflect in some way the broader-than-

money interests of the variety of stakeholders. This short list is then used in the 

Transformation Game to evaluate the proposed livestock scenarios, to consider to 

what extent that livestock scenario would contribute to achieving the stakeholders’ 

socio-economic priorities. This therefore offers the stakeholders a measure by which to 

evaluate the socio-economic sustainability of the proposed scenario. 

 

Figure 13: Overview of the socio-economic process, of eliciting and extracting a few Key 
Performance Indicators 
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2 Appendix 2: Boundary objects in the 

ResLeSS learning process  

The learning process comprised four stages: a reconnaissance tour to become familiar 

with the area; a first multi-stakeholder participatory workshop that gathered 

parameters for the Transformation Game with the stakeholders; followed by setting up 

the computer model; and finally, a second multi-stakeholder participatory workshop 

where stakeholders played the Transformation Game. Boundary objects were created 

and used at all stages (Table 4). The following sections describe the boundary objects, 

how they were created and used. 

2.1 List of livestock ‘systems’ to be defined 

A List of livestock ‘systems’ to be defined was the first boundary object, produced in a 

snowballing activity, a brainstorming that quickly gathered individuals’ ideas of how 

livestock was kept, most commonly, in the area, first in pairs, then agreeing a common 

set in bigger groups until all came together. The final agreed list was negotiated to four 

categories by the modeller, and these four categories were described in detail in the 

next activity of the workshop. The following tables show the evolution from the four 

agreed categories in the workshop to the livestock categories represented in the 

CLEANED-R tools (Table 4-Table 6). 

Burkina Faso 

Table 4: Linkage between Workshop 1 livestock categories to CLEANED-R categories in Burkina 
Faso. 

Categories discussed in the groups in 
Workshop 1 

Categories retained for CLEANED-R 

Transhumance 

Dairy production  

Animal fattening 

Long transhumance herds (‘troupeaux’) 

Short transhumance herds (‘troupeaux’) 

Pastoral dairy herds (‘troupeaux’)  

Specialized dairy animals 

Fattening animals 

Draft animals 
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The snowballing negotiation showed that there was no common vocabulary about the 

different livestock practices and systems. Some groups classified different practices 

depending on how far animals go from home, others by product line (meat or milk), 

and others along ethnic group divisions. Many of the participants did not contribute to 

the negotiation, so agreeing on some common groups became a lengthy and 

frustrating expert debate. The facilitator picked some of the often-repeated words and 

proposed that the groups work with three topics, rather than systems or practices:  

1. Transhumance 

2. Dairy production  

3. Animal fattening 

Because milk had raised so many debates, two groups were assigned to the topic of milk, 

to see how different the discussion in the two groups might be. 

Based on the activities in the first workshop, the research team characterised the 

livestock production in Bama into five categories, seeking to provide a representation 

that all stakeholders can recognise and work with, rather than describing the full 

complexity of reality. As such, these five categories describe common ways of keeping 

cattle, acknowledging that farmers may keep cattle in several categories at once, for 

example, having some on transhumance, a few kept at home for dairy, one or two 

draft animals, and perhaps some for fattening. The categories draw on two different 

ways of classifying livestock: i) in terms of practices, according to the product (milk, 

meat or draft power); and ii) in terms of production systems that describe the nutrition 

and herd management of the livestock. Nutrition management ranges from an 

‘extensive’ type of feedbasket that is almost entirely free grazing through a ‘semi-

intensive’ type of feedbasket that contains concentrate feed with free grazing, but not 

a cross breed to an ‘intensive’ type of management that refers to improved breeds 

with mainly concentrate feed and very limited free grazing. Note in particular the 

presence of both pastoralist and settled farming in the study area, and that the two are 

not mutually exclusive. For this reason, the categories focus on the animals as moving 
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(pastoral/ transhumant) or not moving (draft, specialised dairy and specialised 

fattening) and do not specify who keeps them. 

Ethiopia 

Table 5 : Linkage between Workshop 1 livestock categories to CLEANED-R categories in Ethiopia. 

Categories in the snowballing in 
workshop 1  

Categories discussed in 
the groups in Workshop 

1  

Categories retained for 
CLEANED-R  

Specialized dairy  

Dairy 

Dairy Specialized dairy  

Dual purpose – milk 
(lactating cows) 

Cattle rearing  Dual purpose including 
draft animals  

Dual purpose – rearing and 
fattening   

Cattle fattening  

Draft animal Draft animals  

Sheep rearing  Sheep and goat rearing  Sheep – rearing and fattening  

Sheep fattening   

Goat rearing    

Goat fattening  Sheep and goat fattening   

The first snowballing exercises in Workshop 1 came up with 9 categories. Within the 

workshop these nine categories were collapsed into four groups to be described in 

further detail (Table 5).  

For Workshop 1, the study area was the whole of the Atsbi woreda, including the 

transition zone to the lowlands (lower than 2200m). In order to limit the number of 

categories in CLEANED-R, the study area boundary was set to the plateau, which, based 

on the maps developed in Workshop 1, excludes the goats. The four groups from 

Workshop 1 were transformed into the five categories used in the CLEANED-R tool to 

fulfil the following requirements (Table 5): 

• Animals in a category should have consistent energy requirement - lactating 

animals have different requirement than fattening animals;  

• The categories should allow users to test out some of the wished interventions, 

which in Atsbi means: 
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• Removing draft animals to test impact of mechanisation 

• Switch to improved cattle breeds  

 

Tanzania 

Table 6: Linkage between Workshop 1 livestock categories to CLEANED-R categories in Tanzania. 

Categories discussed in the groups in 
Workshop 1 

Categories retained for CLEANED-R 

Extensive lowland  

Dairy semi-intensive lowland 

Dairy semi-intensive upland 

Dairy intensive upland 

Local breed dairy cows (L) 

Cross-breed dairy cows (Cb) 

(mostly) Exotic breed dairy cows (E) 

Based on the activities in the first workshop, the research team characterised the 

livestock production in Lushoto into three categories, extensive lowland, semi-

intensive highland and intensive highland. Yet, discussion about future developments 

in the first ResLeSS workshop have pointed out that in all three systems smallholders 

are trying to improve the breeds and the management systems. These breeds would be 

similar across all systems. The geography is not a key driver in the up-coming changes, 

it had only emerged in the first workshop because of the participatory mapping 

exercise. This is why the CLEANED-R Tanzania was parametrized with breeds, namely 

preliminary local breeds, cross breeds (with 65-85% exotic genes), almost pure breed 

(more than 85% exotic breed). This classification is in line with ILRI results. 

 

2.2 Template 

The agreed livestock categories were described using a pre-prepared Template, 

including number of animals in that category, what they are fed, in which proportions 

and where the feed comes from, housing and manure management and other services, 

both for the current situation and how they might change in the future.  

Information required by the template: 
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• Type of animal 

• Number of animals in the study area (or number of households keeping them in 

the study area and minimum, mode and maximum number of animals per 

household) 

• Feedbasket – items in the feedbasket, proportion of the feed basket, and where 

each feed item is sourced; and if there is significant variation in the feedbasket 

over the year, then do a wet season and dry season feedbasket 

• Manure management – what is the manure used for, and in what proportions 

• Equipment and infrastructure required or used for keeping animals in this 

category 

• Input and output markets 

 

2.3 Transformation Game – game boards 

The Transformation Game (board game with bricks and vignettes + CLEANED-R tool) 

was built by the modeller based on the agreed livestock categories and the current and 

future descriptions of those categories and verified by local livestock experts. The 

board game is a replica of the user interface for the CLEANED-R tool, to aid groups to 

visually build a scenario to enter into CLEANED-R. 

The vignettes and numbers of animals initialise the Transformation Game on the game 

board. Important elements of the game board are: 

- the name of each production category – translated into the appropriate 

language,  

- two rows of spaces to place vignettes – the starting situation (bottom row) and 

the scenario to be designed (top row) (see Table 7-Table 9 describing the 

vignettes for each production category), 

- a definition of what 1 brick represents – how many animals – leading to a 

corresponding number of bricks in the current scenario.  

During the game, vignettes are laid in the squares (along the top row) and bricks piled 

on each vignette commensurate with the number of animals to be represented.  

An example of the game board used in Burkina Faso is presented in Figure 14. 
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Figure 14 : Game board for selecting vignettes to build a scenario for Bama, Burkina Faso 

 

2.4 Transformation Game - vignettes 

The Vignette cards used in the board game are pre-defined descriptions of viable 

profiles of management within one livestock category, i.e. a feedbasket to produce a 

particular volume of output and relevant manure management (Table 7-Table 9). The 

choice of vignettes was inspired by future system descriptions in Workshop 1 and local 

livestock literature, but designed by the modellers and local livestock experts. Figure 15 

gives an example of one of the vignettes as a playing card to be used in the 

Transformation Game.  
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Figure 15: Example of a vignette card for the baseline dual purpose dairy category used in 
Ethiopia. The left panel has a short description (as in Table 7-Table 9) in the local language 
(Tigrigna in Atsbi). The right panel shows the parameters represented by this vignette. 
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Table 7: Vignettes for Burkina Faso and their descriptions. A total of 13 vignettes, including the 
current version of each production category (five vignettes) and one or two alternative futures 
for each category (eight vignettes). 

 Code  Description  
Tr

an
s-

h
u

m
an

t 
h

er
d

s 
(A

) 
ABR: Baseline 
(current state) 

Current way of keeping pastoral non-dairy animals relying 
mainly on grass and crop residues  

A1: somewhat 
improved 

Pastoral animals get little supplements (oil seed cake and bran) 
during the dry season  

P
as

to
ra

l d
ai

ry
 h

er
d

s 
(L

) 

LBR: Baseline 
(current state) 

Current way of keeping pastoral dairy animals relying mainly on 
grass and crop residues 

L1: somewhat 
improved 

Dairy pastoral animals get little supplements (oil seed cake and 
bran) during the dry season 

L2: much 
improved 

Dairy pastoral animals get fed the optimum amount of 
supplements (oil seed cake and bran in both seasons 

Sp
e

ci
al

iz
e

d
 d

ai
ry

  
(i

m
p

ro
ve

d
 b

re
ed

s)
 (

D
) 

DBR: Baseline 
(current state) 

Current specialized dairy production with improved breed and 
little supplements (bran and oil seed cake)  

D1: somewhat 
improved 

Specialized dairy production with improved breed and some 
supplements (bran and oil seed cake) and little use of planted 
fodder 

D2: much 
improved 

Specialized dairy production with improved breed and optimum 
supplements (bran and oil seed cake) in combination of planted 
fodder (no crop residues)  

Fa
tt

e
n

in
g 

an
im

al
s 

(F
a)

 

FBR: Baseline 
(current state) 

Current fattening with little use of supplements (bran and oil 
seed cake) 

F1: somewhat 
improved 

Fattening with medium use of supplements (bran and oil seed 
cake) more relying on crop residues than grass 

F2: much 
improved 

Fattening with important use of supplements (bran and oil seed 
cake) more relying on crop resides and planted fodder 

D
ra

ft
 a

n
im

al
s 

(T
r)

  

TBR: Baseline 
(current state) 

Current draft animal keeping relying on grass and crop residue 
only  

T1: somewhat 
improved 

Draft animal keeping with supplements (bran and oil seed cake) 
during the wet season 
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Table 8: Vignettes for Ethiopia and their descriptions. A total of 13 vignettes, including the current 
version of each production category (5 vignettes), one alternative future for draft animals and 
specialized dairy (2 vignettes) and 2 alternative futures for all other categories (6 vignettes)  

  Code  Description  

D
u

al
  p

u
rp

o
se

 d
ai

ry
 c

at
tl

e 
(D

D
) 

–
 lo

ca
l b

re
ed

 

DD0 : baseline  

(current state) 

The current way to keep lactating dual purpose animals, 
mainly fed on natural grass, crop residue and very slight 
amount of concentrate 

DD1 : improved farm 
produced feed basket 

Improved feed basket for lactating dual-purpose 
animal, with more concentrates, natural grass is mainly 
replaced by planted fodder.   

DD2 : improved 
commercial feed 
basket  

Improved feed basket for lactating dual-purpose 
animal, with more concentrates the DD1, natural grass 
and hay.  

D
u

al
 p

u
rp

o
se

 f
at

te
n

in
g 

an
d

 
re

ar
in

g 
ca

tt
le

  (
D

F)
 –

 lo
ca

l 

b
re

e
d

 

DF0 : baseline  

(current state) 

The current way to keep non- lactating dual-purpose 
animals, mainly fed on natural grass, crop residue and 
very slight amount of concentrate 

DF1 : improved farm 
produced feed basket 

Improved feed basket for non- lactating dual-purpose 
animal, with more concentrates, natural grass is mainly 
replaced by planted fodder.   

DF2 : improved 
commercial feed 
basket  

Improved feed basket for non- lactating dual-purpose 
animal, with more concentrates the DF1, natural grass 
and hay.  

D
ra

ft
 a

n
im

al
 

(D
A

) 
– 

lo
ca

l 

b
re

e
d

 

DA0 : baseline  

(current state) 

The current way to keep draft animals, mainly fed on 
natural grass, crop residue and very slight amount of 
concentrate 

DA1 : improved feed 
basket  

Improved feed basket for draft animal, with more 
concentrates, but remains mainly fed on natural grass 

Im
p

ro
ve

d
 d

ai
ry

 
ca

tt
le

 (
SD

) 
– 

cr
o

ss
 

b
re

ed
 

SD0 : baseline  

(current state) 

The current way to keep cross-breed animals, with 
already a good proportion of concentrates  

SD1 : improved feed 
basket  

Improved feed basket for cross-breed animals, with 
slightly more concentrate but replacing partly natural 
grass and crop residues with planted fodder  

Sh
ee

p
  r

ea
ri

n
g 

an
d

 
fa

tt
e

n
in

g 
 (

SH
) 

SH0 : baseline  

(current state) 

The current way to keep sheep, mainly fed on natural 
grass, crop residue and very slight amount of 
concentrate 

SH1 : improved farm 
produced feed basket 

Improved feed basket for sheep, with more 
concentrates, natural grass is partially replaced by 
planted fodder.   



 

199 
 

SH2: improved 
commercial feed 
basket  

Improved feed basket for lactating dual-purpose 
animal, with more concentrates the SH1, natural grass 
and hay.  
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Table 9: Vignettes for Tanzania and their descriptions. A total of 11 vignettes, including the 
current version of each production category (three vignettes), two alternative futures for each 
category (six vignettes) and two vignettes representing options to increase available biomass by 
increasing crop yield and by invoking a land use change from grazing land to cropland. 

 

 

 Code  Description  

Lo
ca

l B
re

ed
 (

L)
 

LBR: Baseline 
(current state) 

Current way of keeping local breed dairy animals, relying on 
grass and crop residues only 

L1: somewhat 
improved 

Local breed dairy animals, kept extensively, fed little planted 
fodder and little concentrates (bran and oil seed cake), with hay 
and silage in dry season 

L2: much 
improved 

Good quality local breed dairy animals, fed some planted fodder 
and little concentrates (bran and oil seed cake), with silage in 
the dry season 

C
ro

ss
 B

re
e

d
 (

C
b

) 
 

CBR: Baseline 
(current state) 

Current cross-breed dairy animal, fed little planted fodder and 
little concentrates (bran and oil seed cake), with little hay in dry 
season 

C1: somewhat 
improved 

Cross-breed dairy animals, fed some planted fodder and some 
concentrates (bran and oil seed cake), with hay and silage in dry 
season 

C2: much 
improved 

High-quality cross-breeds, are fed an optimum amount of 
planted fodder and concentrates (bran and oil seed cake) with 
hay and silage in the dry season 

M
o

st
ly

 E
xo

ti
c 

B
re

e
d

 (
E)

  

EBR: Baseline 
(current state) 

Current specialised dairy production with ‘mostly exotic’ breeds, 
fed on some planted fodder and little concentrates (bran and oil 
seed cake), with hay and silage in the dry season 

E1: somewhat 
improved 

Intensive dairy production with ‘mostly exotic’ breeds, fed 
mainly on planted fodder and some concentrates (bran and oil 
seed cake), with hay and silage in the dry season 

E2: much 
improved 

Intensive dairy production with ‘mostly exotic’ breeds, are fed 
an optimum of planted fodder and some concentrates (bran and 
oil seed cake) and hay and silage in the dry season 

Land use change (x%) Choose how much feed biomass you need (in terms of % of 
existing cropland), for which you want to convert to crop land. 
Cropland will be converted from any land use (except protected 
forests) based on proximity of already existing cropland and 
suitability for crop. 

Crop productivity 
(+20%) 

Increase crop and fodder yields by 20%. More manure and 
chemical fertiliser is applied to croplands. 
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2.5 Scenarios 

A scenario is designed by selecting a vignette and a number of animals for each livestock category. All the scenarios produced during 

the workshops are listed in Table 10-Table 12. 

The base run is a simplified virtual landscape that tries to represent the reality on the ground as far as possible at the time of 

initialising the model for each country, i.e. by using the most accurate and realistic dataset possible for the user. But it is not possible 

(or necessary) to reproduce all the complexity of reality, and the base run remains a “virtual landscape” with features that are 

inspired by the information obtained from literature, the reconnaissance tour, key informants and Workshop 1, which in turn 

(preferably) represent the features that are seen to be important and relevant by the stakeholders. 

The group scenarios were created and evaluated by homogeneous stakeholder groups during Workshop 2 as their introduction to 

playing the Game.  

Starting scenarios were provided to each mixed group in the final stage of Workshop 2, to avoid them spending time designing a first 

scenario. The intention was to focus on revising that starting point. The starting scenarios were created by the research team at the 

end of Day 1, as a combination of the 4 homogeneous group scenarios, either showing two clear trends (in Burkina Faso), or one 

average for both groups (in Tanzania) or three variations inspired by patterns across the groups as no clear trends emerged (in 

Ethiopia).  



 

202 
 

The mixed group scenarios are revisions of the starting scenario given to each mixed group, negotiated by the mixed groups during 

their final discussions.  

Table 10: Design of homogeneous group scenarios, starting scenarios and mixed group scenarios in Burkina Faso, described by a vignette and 
number of animals for each livestock category. The agro-pastoral animals are counted in troupeaux (Troup., sub-herds) that go on long 
transhumance beyond the district (LT) or on short transhumance within the district boundary (ST). A Transhumance herd troupeaux was assumed 
to have 120 animals on average, while a dairy herd troupeaux was assumed to have 20 animals on average. Animals in the other livestock categories 
are counted in individual animals.  

 
A Transhumant herds (tr.) L Dairy herds (tr.) D Specialized dairy  F Fattening animals T Draft animals  Total 

cattle 
 Vignette # tr. LT # tr. ST Vignette Troup. Vignette Animals Vignette Number  Vignette Number  

Baseline ABR 100 238 LBR 200 DBR 1,400 FBR 55,000 TBR 22,500 123,460 

Other 
farmers 

A1 50 78 L2 50 D2 2,800 F2 65,000 T1 23,000 107,160 

Pastoralists ABR 200 300 LBR 300 D1 2,400 FBR 110,000 T1 23,000 201,400 

Processors A1 50 100 L2 100 D2 1,400 F2 110,000 T1 12,000 143,400 

Technicians A1 230 
(LT+ST) 

Part of 
230 

L2 150 D2 1,800 F2 83,000 T1 13,000 128,000 

Starting A A1 85 135 L2 125 D2 1,600 F2 70,000 T1 12,500 113,000 

Mixed A A1 130 310 L2 260 D2 1,750 F2 70,000 T1 12,500 142,250 

Starting B ABR 200 300 LBR 300 D1 2,400 FBR 110,000 T1 23,000 201,400 

Mixed B ABR 200 300 L1 300 D2 1,400 F1 110,000 T1 17,000 194,400 
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Table 11: Design of homogeneous group scenarios, starting scenarios and mixed group scenarios in Ethiopia, described by a vignette and number 
of animals for each livestock category. 

 
DD Dual purpose 
dairy (animals) 

DF fattening and 
rearing (animals) 

DA Draught 
animals (animals) 

SD Specialized 
dairy system 

(animals) SH Sheep (animals) 
Total 
cattle 

Total 
sheep 

 Vignette Animals Vignette Animals Vignette Animals Vignette Animals Vignette Animals   

Baseline DD0 22,000 DF0 19,000 DA0 10,000 SD0 500 SH0 100,000 51,500 100,000 

Producers DD2 5,000 DF2 10,000 DA1 3,000 SD1 10,500 SH2 70,000 28,500 70,000 

Traders DD1 12,000 DF2 34,000 DA1 5,000 SD1 12,500 SH1 100,000 63,500 100,000 

Local admin DD2 8,000 DF2 19,000 DA1 5,000 SD1 3,000 SH1 50,000 35,000 50,000 

Technicians DD2 10,000 DF2 10,000 DA1 6,000 SD1 13,000 SH2 140,000 39,000 140,000 

National DD1 8,000 DF1 6,000 DA1 5,000 SD1 5,000 SH1 95,000 24,000 95,000 

StartingW DD1 10,000 DF1 6,000 DA1 5,000 SD1 10,000 SH1 100,000 31,000 100,000 

Mixed W 
(1st) DD1 10,000 DF1 9,000 DA0 5,000 SD0 15,000 SH1 150,000 39,000 150,000 

Starting B DD2 8,000 DF2 10,000 DA1 5,000 SD1 12,000 SH2 70,000 35,000 70,000 

Mixed B 
(2nd) DD2 8,000 DF2 5,000 DA1 5,000 SD1 12,000 SH2 95,000 30,000 95,000 

Starting R DD1 10,000 DF2 25,000 DA1 5,000 SD1 5,000 SH1 100,000 45,000 140,000 

Mixed R (1st) DD1 5,000 DF2 25,000 DA1 5,000 SD1 10,000 SH1 140,000 45,000 140,000 
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Table 12: Design of homogeneous group scenarios, starting scenarios and mixed group scenarios in Tanzania, described by a vignette and number 
of animals for each livestock category. 

 
L Local breeds 

(animals) 
Cb Cross breeds 

(animals) 
E (mostly) Exotic 
breeds (animals) 

Yield 
+20% 

Total 
cattle 

 Vignette Animals Vignette Animals Vignette Animals   

Baseline LBR 25,000 CBR 15,000 EBR 0 - 40,000 

Producers 1 L2 8,000 C1 14,000 E1 3,000 - 25,000b 

Producers 2 LBR 10,000 C2 20,000 E2 10,000 - 40,000 

Processors L2 10,000 C2 15,000 E1 10,000 - 35,000 

Technicians L2 12,000 C2 12,000 E1 5,000 - 29,000 

Starta L2 10,000 C2 15,000 E1 6,000 - 31,000 

Mixed A 1 L2 5,000 C2 15,000 E1 21,000 - 41,000 

Mixed A 2 L2 5,000 C2 15,000 E1 21,000 yes 41,000 

Mixed B 1 L2 10,000 C2 8,000 E2 17,000 - 35,000 

Mixed B 2 L1 10,000 C2 15,000 E2 10,000 - 35,000 
a The starting scenario was the same for both mixed groups 

b When designing the scenarios, the group allocated animals to two vignettes in the local breed animal category (8,000 in L2 and 

5,000 in LBR). As the tool can only take one vignette, that with more animals was taken (L2). However, the number of animals was 

not adjusted to incorporate the 5,000 in LBR, so this group ‘lost’ 5,000 animals in their scenario results. 
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2.6 Tool results 

The tool results from the CLEANED-R tool give percentage change for a scenario compared to the current situation (baseline) for a 

variety of production (meat and milk yield, crop area used etc.) and environmental indicators (volume of water used for growing 

feed, greenhouse gases emitted, soil nitrogen balance and biodiversity). Tool results for Burkina Faso, Ethiopia and Tanzania are 

given in Table 13-Table 15, for the indicators presented to stakeholders in respective workshops.  

Note that these tool results should not be taken as accurate ‘truth’. Further refinements to the tool could still be made. These 

results give likely changes in magnitude and direction compared to the baseline, but the main purpose was to catalyse discussion. 

Table 13: Percentage change in production and environmental indicator results, compared to the baseline, for homogeneous group scenarios, 
starting scenarios and mixed group scenarios in Burkina Faso. Units are the units in which the indicator is calculated, but numbers in the table are 
% change. 

Scenario 
name 

Milk 
(tons) 

Meat 
(tons) 

Crop 
area (ha) 

Grazing 
land (ha) 

Rice area 
(ha) 

Total water 
used (l) 

Water/ 
animal (l) 

Total GHG 
emitted 

kg CO2eq/ 
animal 

N balance 

Other farmers 592 115 1622 -41 100 14 29 43 61 -27 

Pastoralists 108 83 106 47 100 49 -7 65 3 27 

Processors 315 256 2037 -39 167 30 9 111 76 -26 

Technicians 454 181 1710 -38 133 20 14 74 65 -25 

Starting A 385 140 1450 -44 100 5 15 49 62 -29 

Mixed A 544 163 1528 -23 133 29 12 69 47 -17 
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Starting B 246 83 168 48 100 53 -5 63 1 27 

Mixed B 362 100 917 22 133 51 -3 67 8 10 

Table 14: Percentage change in production and environmental indicator results, compared to the baseline, for homogeneous group scenarios, 
starting scenarios and mixed group scenarios in Ethiopia. Units are the units in which the indicator is calculated, but numbers in the table are % 
change. 

 
Milk 

(litres
) 

Beef 
(tons) 

Mutton 
(tons) 

Tons 
cereal 

Planted 
fodder 

(ha) 

Concen
trates 
(kg) 

Total  
Water 

used (l) 

Water/ 
cow (l) 

Water/ 
sheep 

(l) 

Total 
GHG 

emitted 

kg 
CO2eq/ 

cow 

kg 
CO2eq/ 
sheep 

N 
balance 

Manure 
(tons) 

Producers 39 -53 5 -5 4,600 202 -6 66 45 -14 56 18 -53 -29 

Traders 100 39 50 -11 11,000 350 -6 -21 -15 71 78 21 63 47 

Local admin -13 -15 -25 -3 3,200 125 -5 42 81 -13 33 23 -26 -25 

Technicians 100 -38 110 -6 6,300 320 -6 11 -9 24 57 17 -41 -4 

National 6 -56 43 -7 7,000 75 -6 75 56 -22 58 7 -37 -45 

W1 70 -53 50 -9 9,500 172 -7 44 22 3 67 17 -17 -26 

W2(1st) 102 -44 125 -10 10,200 196 -11 9 -0.4 23 53 17 19 -1 

B1 75 -44 5 -5 5400 260 -7 41 22 4 57 20 -47 -17 

B2 (2nd) 75 -60 43 -5 5330 250 -7 50 24 -3 64 17 -54 -26 

R1 21 8 110 -9 8,500 188 -5 -6 4 27 39 20 13 5 

R2 (1st) 34 -1 110 -8 8,500 241 -5 -6 6 29 42 20 22 12 

 



 

207 
 

Table 15: Percentage change in production and environmental indicator results, compared to the baseline, for homogeneous group scenarios, 
starting scenarios and mixed group scenarios in Tanzania. Units are the units in which the indicator is calculated, but numbers in the table are % 
change. 

 
Milk 

(litres) 
Maize 
(tons) 

Crop 
area 
(ha) 

Grazing 
land 
(ha) 

Total 
water 
use (l) 

Water 
use/ 

cow (l) 

Water/ 
litre 

milk (l) 

Total 
GHG 

emitte
d 

kg 
CO2eq/   
animal 

kg 
CO2eq/ 
kg milk 

N 
balance 

Manur
e (tons) 

Farmers 1 19 -51 -50 -50 -56 -27 -61 -24 +23 -35 -28 -29 

Farmers 2 100 -45.5 -29 -51 -42 -41 -70 23 24 -38 -7 16 

Processors 56 -46 -46 -45 -51 -27 -61 -17 23 -34 -28 -25 

Technicians 18 -515 -50 -51 -55 -27 -62 -23 23 -36 -29 -30 

Start A 154 -55 -16 -64 -34 -36 -74 38 35 -46 -9 24 

Mixed A 154 -55 -29 -64 -46 -48 -79 38 35 -46 21 24 

Start B 122 -68 -50 -0.05 -64 -59 -84 23 41 -44 -49 0 

Mixed B 106 -60 -42 -52 -35 -55 -78 23 41 -45 -41 0 

Mixed B 
(+20% cy) 

106 -60 -51 -52 -64 -59 -82 19 36 -42 -21 0 

 

 

 



 
 

2.7 List of socio-economic indicators of wellbeing 

The list of socio-economic indicators of well-being was created by the participants, 

first in homogeneous groups, and then consolidated to a set of common socio-

economic indicators that were agreed in plenary (Table 16). These are indicators 

representing what a successful life would look like in 2030, reflecting the socio-

economic and wellbeing priorities of the participants.  

Table 16: Common socio-economic indicators agreed in each country. 

Burkina Faso Ethiopia Tanzania 

Improved infrastructure, 
processing services, selection 
and breeds 

Generous and able to offer help 

Children go to school and no 
child goes hungry 

Land rights and housing 

Diversification of livelihoods 

Two “troupeaux” at any one 
time 

Access to Education and 
Health 

Infrastructure 

Agricultural technology 

Joint decision-making 

Education 

Fertile land 

Improved livestock 

Modern house 

Food security 
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Abbreviations  

Acronym Full name 

CCSL Climate Change and Social Learning  

CCAFS Climate Change, Agriculture and Food Security 

CGIAR Consultative Group on International Agricultural Research 

CLEANED Comprehensive Livestock Environmental Assessment for improved 

Nutrition, a secured Environment and sustainable Development 

CRP CGIAR Research Program 

ECRC/EDRI Environment and Climate Research Center (ECRC) at Ethiopian 

Development Research Institute (EDRI) 

GHG Greenhouse Gas 

GIS Geographic Information System 

ICARDA International Center for Agricultural Research in the Dry Areas 

ILRI International Livestock Research Institute  

INERA Institut de l’Environnement et de la Recherche Agricole  

kg kilogram 

km kilometre 

mm millimetre 

NGO Non-governmental organisation 

NRM Natural Resource Management 

ResLeSS Research and Learning for Sustainable Intensification of Smallholder 

Livestock Value Chains 

SAI Sustainable Agricultural Intensification 

SAIRLA Sustainable Agricultural Intensification Research and Learning in 

Africa 

SEI Stockholm Environment Institute  

SUA Sokoine University of Agriculture 

UK United Kingdom 

UNDP United Nations Development Program 
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