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Introduction 

Over-exploitation of natural resources for agricultural production constitutes a main trap for 

sustainability and, very often, triggers environmental conflicts. Due to an increasing number of 

environmental observatories in tropical countries the impacts of agricultural practices on ecosystems 

and livelihoods are made visible. However, there is often a gap between scientific knowledge (e.g. 

research data availability) on the one hand and local knowledge of natural resources management on 

the other. Universities in Germany and in the global South are cooperating to fill in this gap, but they 

need more platforms to strengthen their collaborative research and partnership. 
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Dr. Dennis Aviles (ZEF Senior Researcher)  

 

It is important to look at and contribute to fill in the gap between unsustainable practices in agriculture 

(such as fertilizers for mass agriculture, monoculture, slash and burn, massive animal farming), 

environmental change and people’s interests. This gap, she argued, is mostly caused by a lack of 

information and data taking into account local people’s knowledge and needs. Doing so could lead to 

better informed decisions. More sustainable agricultural practices would require a more participatory 

creation of scientific and local knowledge instead of separating what science produces and what 

people know about their own environment. Of course, there is a political dimension to it too, and 

decision-makers at all levels could make better decisions to change the vicious circle of environmental 

conflict. Monitoring environmental conflicts caused by unsustainable agriculture requires, then, the 

integration of local knowledge and scientific production of data and information to contribute to 

environmental peace building. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Experiences on integration of local knowledge in monitoring environmental conflicts 

caused by unsustainable agriculture. Source: developed by Dennis Avilés 
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The Challenge of Monitoring Environmental Conflicts: The experience of the DSSP in collaborating with 

the Observatorio de Conflictos Ambientales in Colombia.  

Alejandro Mora-Motta (ZEF Junior Researcher) 

 

In 2017 ZEF and the initiated a collaboration with the Institute for Environmental Studies (IDEA, UNAL 

Bogotá) framed under the DSSP, which is one of the DAAD’s international Bilateral Graduate Schools. 

ZEF and IDEA share a common background since they are both interfaculty institutes of higher 

education, with a research focus on interrelations between development and environment based on 

inter- and transdisciplinary approaches. 

The “Doctoral Studies Support Program” (DSSP) aims to contribute to the process of environmental 

conflict-monitoring in Colombia. The country’s conflict-monitoring is operationalized by the 

Observatorio de Conflictos Ambientales – (OCA). According to the latest data of the global 

environmental conflict monitoring EJolt (Pérez-Rincón et al., 2019), Colombia reports 122 conflicts. 

The causes of the conflicts are economic activities or the social metabolism of the economy. While 

mining and hydrocarbon extraction activities rank first as causes of environmental conflicts, 

unsustainable agricultural activities are also causing conflicts. From a socio-metabolic viewpoint, these 

activities are seen as biomass-removing activities. The case of oil palm industry is a well-known and 

current example of this involving multiple tensions (Marin-Burgos & Clancy, 2017). 

The Observatorio de Conflictos Ambientales started reflecting on the identification and monitoring of 

environmental conflicts in 2014. It started with the voluntary collaboration between active and former 

students of IDEA under the guidance of Prof. Dr. Rosario Rojas Robles. After more than one year of 

theoretical and methodological discussions and preparations the observatory was launched and 

officially recognized. The observatory has the objective to research and understand environmental 

conflicts and thus to be able to make useful contributions for social actors in the territories in which 

these conflicts take place. It has so far taken the initiative as inspiration and going in-depth into some 

of the environmental conflicts reported there. However, its contribution is complementary since it 

seeks to foster a dialogue including social movements, civil society, academia, private corporations, 

and public authorities. It also has a foot into academia by being involved in education on 

environmental conflicts. It has published about 20 cases of environmental conflicts, out of 40 under 

analysis. The methodology uses secondary sources and interactive web-based information for a 

platform (Website). In the platform spatial information (interactive maps), a timeline, a conflict-



5 
 

intensity graph and descriptive information (audios, videos, pictures, reports, thesis, court decisions 

etc.) are placed in order to facilitate public access to the information on conflicts. 

The role of the DSSP in supporting the OCA has been: First, a Research Data Portal (Geoportal) was set 

up so research data can be shared with the scientific community. The data are split up in internal and 

therefore restricted (confidential) data and public date. Visualized geospatial data make it possible for 

portal users to create maps. Second, the support for creating academic outputs includes technical 

assistance, fellowships, and support with scientific publications (e.g. in the special issue of Gestión & 

Ambiente peer-reviewed Journal two OCA conflicts were published). 

The concept of conflict-monitoring developed by OCA is based on the intensive, many times voluntary, 

work of engaged academics who gather the data and review the conflicts. The need to make the 

conflicts visible is often expressed by groups of people who are living (in) the conflict and contact the 

observatory.  

Then, the strategy involves the following steps: (i) publishing information on the conflict in the portal. 

This requires analysing the gathered information and organizing the outputs into the platform; (ii) 

generating an academic dialogue, which includes presenting the cases in academic fora such as the 

semester course on EC and publishing the cases already reported in grey literature in peer-reviewed 

formats (e.g. ); (iii) generating a dialogue outside academia, involving a media strategy including social 

media activities (twitter and facebook) and articles in newspapers and journals such as the an op-ed 

in Semana Sostenible and UNPeriodico. 

There are plenty of challenges inside and outside academia for monitoring environmental conflicts. 

Inside academia, there are several barriers to overcome. First, the idea that actions without academic 

outputs are not science. While these comments can be contested from an epistemological point of 

view, entering into an in-depth discussion of what is science, in practical terms it is important also to 

recognize that science outputs have a double role: One in taking to the forum inside academia and the 

actors which recognize science as valid knowledge, such as some public or private actors. The other in 

recognizing that power-based knowledge structures are still exclusive, and some flexibility in this may 

open doors to tackle other pressing issues. Second, there is an issue with the policies of funding bodies, 

which are focused on research outputs rather than social needs. Third, a more operative problem 

which emerges when it is required to gather data. The dynamics of a conflict are often complex and 

sensible making it complicated to have access to information. Moreover, data protection has to be 

managed with profound delicacy since environmental leaders and defenders are being attacked and 

even murdered. Fourth, it is important to remain open to change a viewpoint in an epistemological 

sense. Action-research requires thinking beyond disciplines being aware of the multiplicity of 
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knowledges. However, it is important to recognize that there are knowledge production and validation 

structures, so it is also important to reflect if it is possible to change the structures. It is also about 

new relational interphases between academia and non-academic actors. 

Based on many years of academic practices we often hear people outside of academia, for example 

grassroots organisations, complaining about researcher only taking away the knowledge from the 

people. While the critique is based on sound arguments, new directions on collaborative research are 

needed. Second, the traditional critique or fear is that scientific work ends up on the library-shelves. 

This becomes true as long as there is not an in-depth engagement with the socially usefulness of 

knowledge produced in an academic effort, and also the acknowledgement that that knowledge is, at 

least morally, not exclusively produced by the researcher. Third, in this case, the funding bodies which 

allocate funding for action do not consider academic units as eligible, or at least, they see that these 

should ask within academic funding structures. Fourth, people in disputed territories often feel not 

represented in the maps, and with reason. Maps, as objects of spatial power relations can include or 

exclude actors, according to interests. Therefore, critical views of formal cartography also invite for 

participatory and collaborative methods, which tend to be expensive and time-consuming. Fifth, risks 

are not only for the people who are inside the conflicts, risks are also for researchers. Violent groups 

might not like their conflict being monitored. Sixth, there are levels of the conflict which sometimes 

are excluded from the analysis. For example, the heterogeneous positions of social movements and 

communities can differ, say, on the type of progress they envision, or more simple, on who has the 

right to use which land. 

The referred challenges need to be addressed by several strategies. Some of them can be: (i) looking 

to integrate and make visible diverse knowledges, (ii) primary information and participatory mapping, 

(iii) finding funding for analyses (voluntary work has its limits) and (iv) collaboration and networking. 
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Inter- and transdisciplinary research: The key to understanding and solving complex land use conflicts. 

Dr. Lisa Biber-Freudenberger (ZEF Senior Researcher):  

 

The biggest challenge for humanity is the finite nature of our planet and the necessity to satisfy an 

increasing demand for resources and land (Barnosky et al. 2016). Humanity today uses more resources 

each year than the earth can provide for in a sustainable way (WWF 2018). At the same time, access 

to these resources is not equally distributed causing poverty and conflicts worldwide as indicated by 

the close to 3000 socio-ecological conflicts complied in the Environmental Justice Atlas (Temper et al. 

2015). All of these conflicts are unique and relate to different aspects of biomass, land, waste, fossil 

resources, infrastructure, biodiversity and water. One thing all these conflicts have in common, 

however, is their complexity.  

Science has the potential to play an important role for understanding and thereby solving these 

complex land-use conflicts. It has been argued that research has the potential to create a “real-world” 

impact through knowledge-based or evidence-based policy making (Sutherland et al. 2004; Shepherd 

et al. 2015) or directly by changing the behavior of society (Herman 2015). In reality however, many 

studies do not have an impact. Many findings are exclusively published in peer-reviewed journals 

without decision makers and society being even aware of these findings. Reasons for this are manifold 

but can be summarized in two main causes: The first reason is that the research is not at all or not 

properly communicated to an audience outside the scientific world. Often scientists use a very 

technical language to communicate their results that is hard to understand for non-scientific 

audiences and at the same time they tend to focus on peer-reviewed journals instead of channels 

accessible to the wider public. The second reason is that the research is not or does not seem to be 

directly relevant for society. This can be either because the research question is really completely 

irrelevant or because research tends to oversimplify and ignore important aspects that are relevant 

for people such as cultural aspects or gender issues. As researchers have become more and more 

specialized, they tend to focus on ever smaller pieces of reality completely dismissing many aspects 

that might be very relevant for understanding a complex system. One reason for this is the difficulty 

to strike a balance between methodological rigor and relevance in diverse real-world practice contexts 

(Geng et al. 2017). While highly rigorous research without relevance can be considered as pedantic, 

relevant research without rigor is populist. Pragmatic research, that is both, relevant and rigorous 

should be the goal but requires inter- and transdisciplinary research, which is hard to conduct under 

strong budgetary and time restrictions. 
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Research on complex land use-conflicts requires the understanding of socio-ecological systems and 

the integration of approaches and methods from different disciplines, which has been defined as 

interdisciplinary research (e.g. Biber-Freudenberger et al. 2018). Interdisciplinary work is time- 

consuming and requires additional efforts from all scientists involved but can be facilitated following 

five principles according to Brown at al. (2015): First of all it is important that all researcher follow a 

shared mission encouraging them to integrate their different research perspectives for an overall goal. 

The second principle relates to the education of so-called T-shaped researchers, which have the 

capacity to conduct research with methodological rigor (depth) and the understanding and 

consideration of aspects traditionally outside of their scientific disciplines (breadth). Interdisciplinary 

research might still not be relevant if it does not relate to the decisions that policy makers, business 

people and land users have to make every day. Transdisciplinary research therefore goes one step 

further than interdisciplinary research and “seeks to involve all stakeholders and target groups in the 

planning and research phases” (Biber-Freudenberger et al. 2018). This inclusion starts with the 

problem-phrasing and team-building phase, where a societal problem is translated into a scientific 

problem, thereby putting the problem in the research focus instead of the scientific method (Lang et 

al. 2012). Finding common definitions for terms such as sustainability can help to create a joint 

understanding of the problem that needs to be addressed. During the research appropriate roles 

should be defined for stakeholders engaging them during the co-creation of knowledge and seeing 

them as research partners rather than simply research subjects or sources of data. Finally, research 

outputs should be provided in the form of products specifically prepared for different target groups 

(e.g. policy briefs, scientific articles, practitioners guidebooks etc.) and complemented with 

monitoring and evaluating the actual scientific and social impact through implementation research 

(Lang et al. 2012). 
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 Environmental Flows: Moving from Concept to Implementation in South Asia 

Dr. Luna Bharati (Principal Researcher at IWMI) 

 

Diverse societal developmental needs of the world’s domestic, agricultural, industrial and commercial 

sectors have caused an increasing demand for water over the past decades. These needs have 

triggered development plans to harness water resources from rivers and streams. Environmental 

flows – known as E-flows – describe the quantity, quality and timing of the water flows needed to 

sustain freshwater ecosystems as well as the benefits they provide, such as fresh water, fish, flood 

control and climate change mitigation. Many people in developing countries directly depend on such 

ecosystem services for their livelihoods and well-being, and the overuse of water and continuing 

degradation of aquatic ecosystems puts them at risk. All components of the natural hydrological 

regime have a certain ecological significance. In regulated basins, the magnitude, frequency and 

duration of some or all flow components are modified and the suite of acceptable flow limits for such 

modifications can ensure a flow regime capable of sustaining some target set of aquatic habitats and 

ecosystem processes (Poff et al., 1997). E-flows can therefore be seen as a way to balance river basin 

development and maintenance of river ecology.  

The Science of EF is a rapidly advancing field with new concepts, methods and tools being added to an 

ever-expanding knowledge base. Although there is general acceptance and agreement on the 

importance of maintaining river health, there is still lack of clarity on the implementation and 

enforcement of E-flows, especially in South Asia. In a 2007 project, India’s first-ever holistic 

environmental flows assessment was conducted (The high-profile project chose the iconic Ganges 

River and employed the Building Block Methodology, which determines the flow regime of a river by 

segregating it into distinct components that can be described in terms of timing, duration, frequency 

and magnitude (Sapkota et al., 2013). In addition to taking into account ecological water requirements, 

the project examined livelihood, spiritual and cultural needs, including the volume of water required 

for ritual purifications. This was the first time that “spiritual flows” were included in E-flow 

assessments (O’Keeffe, et al., 2012). Although the E-flow assessment raised a lot of interest within the 

government agencies and has been accepted by a government program -The National Clean Ganga 

Mission, it has still not translated into concrete E-flow policies and regulations.  In Nepal, E-flows is 

now starting to be mentioned in national level policy documents such as the Irrigation Master Plan 

but there is still no enforcement of E-flows in river management.  
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In the last decade, a lot of effort has been put by primarily environmental and research organizations 

in South Asia to push the idea of E-flows into river management practices. There has been success in 

that E-flows are being mentioned and recognized as a practical way of ensuring river health while still 

utilizing river resources to a certain extent. There still needs to be more effort into ensuring the 

transition from concept to actual implementation through policies and regulations.  
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 Using participatory mapping to identify local demand for forest ecosystem services in a 

Biosphere reserve in Ecuador1. 

Christine Schmitt (PD Dr., ZEF Senior Researcher Chair of Nature Conservation and Landscape Ecology, 

University of Freiburg, Germany) & Jeaneth M. Delgado-Aguilar. 

 

Tropical forests provide a wide range of ecosystem services. Their continuous supply depends on 

efficient and effective management to curb and fight deforestation and forest degradation. In 

Ecuador, indigenous communities are highly dependent on the forest and therefore on its ecosystem 

services. However, little seems to be known about this dependency. In order to better understand 

how local and indigenous people make use of the forest and its ecosystem and to facilitate forest 

management, we conducted a spatially explicit assessment of ecosystem services using participatory 

mapping in the Sumaco Biosphere Reserve in the Napo province in Central-Northern Ecuador. The 

Biosphere Reserve is suitable as a case study because it is a protected area with high land use and 

population pressure and therefore requires the development and monitoring of management plans. 

First, semi-structured interviews were conducted with experts (n = 15) in order to identify the most 

important ecosystem services used by the communities in the study area. In a second step, members 

(n = 208) of 24 communities were asked to indicate on a 3-D map where they utilize the different 

ecosystem services (food, wood, water, tourism, hunting). The highlighted localities were digitized and 

then analyzed with statistical and GIS techniques. The results showed that the locations where 

ecosystem services were utilized most were not randomly distributed, but were situated in maximum 

four-kilometre-distance r from roads. With the support of a spatial pattern analysis we were able to 

identify hotspots of ecosystem provision, and an assessment of administrative units allowed us to 

identify five municipalities where demand for all assessed ecosystem services was high. In conclusion, 

the combination of participatory mapping of ecosystem services and GIS-based analysis can facilitate 

the identification of priority protection areas, provide guidance for developing specific forest 

management strategies, and also support monitoring systems to detect forest degradation.  

Moreover, this approach can easily be adapted to other types of case studies that require spatially 

explicit information on particular land uses, or conflict areas, as perceived from the local community 

perspective. The process of jointly identifying particular locations on the 3-D map can entice 

                                                           
1 The content of this presentation was based on: Delgado-Aguilar, Hinojosa, & Schmitt (2019) and 

Delgado-Aguilar, Konold, & Schmitt (2017). 
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discussions with and amongst community members that contribute to a more in-depth understanding 

of the situation on the ground.  
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 Land use and deforestation in the Montaña region in Campeche, Mexico. 

Christian Petersheim, (ZEF Senior Researcher):  

 

The research method applied is this study is largely ethnographic. Ethnography is, of course, very 

dependent on the participation of the local population, and can be a powerful tool to access local 

knowledge, but it is clearly not participatory monitoring. The environmental conflicts with relevance 

to this research are mostly not typical conflicts in the sense of violent conflicts between groups of 

individuals, but rather conflicts on the micro-level, even sometimes down to conflicts within the same 

individual taking up different roles in different activities, as will be demonstrated.  

Located in the Montaña region are seven ejidos. Mexican ejidos are collectives whose members the 

state grants usufruct rights to a portion of land. The seven ejidos considered in this research vary in 

the number of their inhabitants (158 – 2019 persons), the amount of land they are entitled to use 

(15,606 – 49,684 ha) and, as a result, in the land per inhabitant ratio. Most of this land is forested. The 

land tenure system in these seven ejidos is called uso común, which means that no individual parcels 

exist. Unused land can be used by all ejido members, and as long as someone is using it, it is regarded 

like property, but as soon as it is abandoned, it is again available for everyone. 

The economic activities the local population is securing their livelihoods with include: milpa (swidden 

agriculture), timber logging, honey production and cattle livestock production. 

Milpa is a form of shifting, swidden agriculture, sometimes termed the traditional form of agriculture 

in the region. Usually each household clears new plots of 1-2 ha forest per year and burns them before 

the rainy season starts. Maize, beans and squash are cultivated for the next two years, then the plot 

is abandoned. Soils then ideally need 20 years to recover before the forest can be cut and burned 

again. This form of land use fits very well with the uso común. Maize and beans are mostly used for 

subsistence and the squash seeds are usually commercialized. 

Timber production is a special case, because here the Mexican forestry legislation is to be considered. 

In order to sell wood legally, the ejido needs to establish a forest management program, which implies 

cooperation with forest engineers and different governmental authorities. Within this framework, 

timber extraction has to be sustainable. However, in some of the ejidos some members engage in 

illegal timber extraction. Governmental authorities do not have the staff to actually monitor illegal 

logging. Some of the ejidos have reached an internal consensus to not to engage in illegal logging. It 
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works best in the smaller ejidos, where social control is strong and it is difficult to hide one’s activities. 

But in some of the ejidos, illegal logging is tolerated internally. 

Honey production is an important source of income in the region. During the season, significant 

returns can be made in a relatively short time, but the harvest depends a lot on the weather conditions 

and is uncertain with a lot of variation from one year to another. 

For cattle production a lot of forest needs to be cleared, around 1 ha per animal. It is the 

environmentally most problematic form of land use in the region. Most of the households do not have 

any cattle or have only a few animals. But some already possess more than 100 animals and 100 ha of 

pasture. Here is also potential for conflicts, since due to the uso común land tenure, extending one’s 

pasture represents a form of land accumulation. Some ejidos already have established limits (50 or 60 

ha per ejido member) in order to prevent future problems. They do not systematically monitor if these 

limits are respected, but so far, the establishment of the limits already has prevent ejido members 

from extending their pasture lands beyond the limit. 

Most of the population combines different economic activities to secure their livelihoods. Honey and 

cattle production are conflicting activities, because beekeeping/honey production is depending on 

intact forest ecosystems whereas cattle ranching is depending on conversion of forest to pasture. One 

interesting ethnographic research finding is that the conflicting roles of beekeeper vs. cattle rancher 

are mostly taken on by the same individuals, even simultaneously or shifting from honey production 

gradually towards cattle production investing the returns from honey into cattle. From the local 

perspective, it makes sense to invest income from honey into cattle, which then serves as a buffer for 

times with low honey production. It is important to know this interrelation, because environmental 

organizations in the region usually promote honey production as a means to ensure the protection of 

the forests. Here the idea is that through supporting the organization of beekeepers into cooperatives, 

helping to get access to better markets for example through certification for organic honey, the local 

population would have a strong incentive to conserve their forests as it represents the resource for 

successful honey production. But from the local perspective, the only strategy to invest the significant 

income from honey, is to invest into cattle.  

Milpa and cattle production can also be regarded as conflicting activities: As for milpa agriculture, the 

forest needs to recover for about 20 years before the soil can be used again for planting, so enough 

intact forest is needed for milpa. For cattle production, however, forests need to be converted into 

pasture. Here again, these two forms of land use are typically combined by the same individuals: They 

grow their milpa, and besides the usual combination of maize, beans and squash they additionally 

plant pasture. So typically, the actors with considerable amounts of cattle are the ones who produce 
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the most maize, even enough to commercialize parts of their harvest. And on the other hand, even 

ejido members who do not possess any cattle yet, tend to plant pasture on their milpas if they can 

afford the seeds. This gives them the option to use it for themselves in the future or to rent it to others. 

And it represents a means to occupy land for a longer period, accelerating processes of land 

accumulation and scarcity of available unused land.  
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 Sustainable and traditional agriculture in an extractive context: Mining companies and 

peasant communities in the Peruvian Andes. 

Melissa Quispe (ZEF Junior Researcher) 

 

Along the Peruvian Andes, agriculture in communities is mainly based on traditional practices, despite 

the frequently reported soil erosion and drought. Since agriculture is for self-consumption, livestock 

is used to earn an income. Consequently, community livelihoods depend on available water and land 

resources. As the Peruvian Andes provide the main water source, communities can see the extractive 

activities in the Andes as potential threats to their livelihoods. Over the last decades, extractive 

activities such as mining have boosted the national economy and consequently increased mining 

concessions in the Andes. This has brought together mining companies and peasant communities and 

the escalation of land-use conflicts. These conflicts potentially occur as a result of the mining impacts 

on water, the mining-related misinformation, the distribution of mining royalties, and the economic 

compensations for renting community lands to mining companies.  

Based on the interdisciplinary approach, this research used mixed methods to analyse land-use 

conflicts and evaluate their environmental, social and institutional roots in a farming-mining context. 

Thus, this research has analyzed heavy metal concentrations in water and soil and assessed land use 

via land cover classification and participatory mapping. This study also used semi-structured surveys, 

in-depth interviews, social and content analyses to assess the social and institutional aspects related 

to water and soil management. The aforementioned results were compared with the applied multi-

criteria analysis to integrate and consolidate the biophysical, social and institutional components as 

conflict drivers in a framework. This framework provides a useful decision-making tool for 

governments to manage conflicts by analysing conflict drivers. Thus, this interdisciplinary research is 

the first of its kind to depict a thorough understanding of the interactions between peasant 

communities and mining companies in the Central Peruvian Andes. 
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 Challenges of participatory action research. 

Aline Barbosa Pereira (ZEF Senior Researcher) 

 

This presentation is based on a chapter from my PhD research on the Minas-Rio iron-ore mining 

project. The project is currently being implemented in Brazil despite strong contestation. Assisted by 

environmentalists, researchers and lawyers, local groups have been mobilizing inter alia for their right 

to information and to participate effectively in decision-making processes in order to fight the 

contamination of the environment and loss of their livelihoods. Under Brazilian law, official decision-

making within the environmental licensing process must respect the rights to information and 

participation. However, these rights are undermined by everyday juridical-administrative procedures 

and processes. Based on the theoretical debates about legal proceduralization and following an 

action-research approach, I have tried to understand the mechanisms that lead to a hollowing out of 

the rights to information and participation in an attempt to produce knowledge that supports local 

peoples’ rights. The chapter also sets out to reflect upon ethical and methodological implications of 

action-research. While the objectivity of social sciences has been generally questioned, the normative 

outlook of action researchers and their siding with one faction in a conflict necessitates even more 

explicit reflections about positionality and subjectivity in research. I maintain that including the 

perspective of actors who traditionally are ignored by political and economic authorities is justified on 

academic, normative and social grounds. 

  



18 
 

 Spatio-Temporal analysis of Land Use Land cover Change in East Pokot Kenya 

Amit Kumat Basukala, (ZEF Research Assistant) 

More than 200 million households and over one billion livestock herd in the world are supported by 

incredibly dynamic rangeland ecosystems (Alkemade et al. 2011; Dong et al. 2011; Bekele and 

Kabede 2014). Climate change, rising human populations, land use changes and urban-based 

economic development are forcing land use land cover (LULC) change in rangeland ecosystems and 

thereby marginalizing rangeland ecosystem-users, especially pastoralists. This is posing serious 

challenges for professionals and practitioners in their efforts to sustain and protect these valuable 

social, cultural, economic, and ecological assets (Nori and Davies 2007).  

In East Pokot county and its surroundings, large segments of pastoralist populations are nowadays 

moving from specialized (semi-) nomadic livelihoods towards agro-pastoralism as an alternative way 

of life (maize cultivation as agriculture activity). The drivers for this are a variety of factors including 

steep demographic growth rates, dwindling resource bases, the erosion of traditional power 

structures, socio-cultural change, and livelihood diversification (Greiner et. al 2016). Agriculture 

activity includes rain-fed maize cultivation which emerged in the late 1970s and further gained pace 

in 1980s. 

This study was therefore conducted to understand the spatio-temporal dynamic change of pastoral 

land uses in the East Pokot ecosystem. We used geographic Information Systems (GIS) and Remote 

Sensing (RS), which are methodological tools that have already proved to be useful for assessing the 

spatiotemporal dynamics of LULC (Jawak et al. 2015, Dubovyk et al. 2015, Löw et al. 2015, Basukala 

et. al., 2016).   

Multispectral Landsat surface reflectance products at 30 m spatial resolution from Landsat 4/5 

Thematic Mapper (TM), Landsat 7 Enhanced Thematic Mapper Plus (ETM+) and Landsat 8 Optical Land 

Imager (OLI) of the East Pokot region were used at half decadal intervals for the years 1985, 1990, 

1995, 2000, 2005, 2010 and 2015 to detect temporal land-use and land-cover changes in the study 

region. Reference data for five LULC types namely Maize Fields, Bare Soil, Shrub Savanna, Dense 

Shrubs and Trees, Water Bodies was collected by Global South Studies Centre (GSSC) and Department 

of Cultural and Social Anthropology (DCSA), University of Cologne researchers during field trips to the 

study area in 2012 and 2015 using global positioning system (GPS) devices. More reference data had 

been generated from the satellite imagery itself in combination with expert knowledge and field 

experiences of (GSSC) and (DCSA) researchers that had repeatedly visited the area. Several very high 

spatial resolution images available at Google Earth acquired during the considered cultivation seasons 

further added to the identification of suitable reference data. Image classification was performed with 

https://pastoralismjournal.springeropen.com/articles/10.1186/s13570-016-0070-0#CR1
https://pastoralismjournal.springeropen.com/articles/10.1186/s13570-016-0070-0#CR11
https://pastoralismjournal.springeropen.com/articles/10.1186/s13570-016-0070-0#CR4
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the non-parametric and robust machine learning algorithm random forest (RF) (Breiman 2001). RF is 

insensitive for input data. Hence, it is appropriate to apply it on the temporal metrics. 

The analysis of the LULCC revealed a sevenfold increase in maize fields over the last 30 years signifying 

that the region is gaining agricultural dependency. Especially maize cultivation plays a crucial role in 

achieving food security from the rangeland pastoral grazing system. Apart from East Pokot County, 

north of Lake Baringo, the new counties in East Pokot near Turkana are identified as potential swift 

agriculture maize lands. The expansion of maize cultivation is attributed to the intervention of the 

government of Kenya and development partners to promote food security. Bush encroachment has 

similarly been observed over the past 30 years with decreased availability of shrub savanna and 

grazing grassland for pastoralism. These scenarios may assist planners and development workers to 

design long-term scenarios of the rangeland pastoral LULC allowing a combination of mobile grazing 

pastoralism with balanced agriculture extension which could ultimately lead to conserving the 

historical culture of East Pokot. The study also showed a significant positive relationship between 

spectral reflectance and tasseled cap components greenness, wetness and dryness, indicating that 

remote sensing offers a trustworthy resource assessment and monitoring options for informing 

planning and interventions in semi-arid regions. 

 

 

3.3. Table 3 

Coordinator: Alejandro Mora Motta 

Presenters: Jairo Baquero Melo and Alejandro Mora Motta 
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 From war territorialities to “territories of peace”: knowledge(s), value chains and agroecology 

in Tolima and Huila (Colombia).  

Jairo Baquero Melo (Associate Professor, Rosario University) 

 

Colombia has been affected by a historical armed conflict, whose origins relate to agrarian 

inequalities, rural poverty and exclusion of regions and communities. The 2016 Peace Agreement 

signed between the Colombian government and the FARC-EP guerrilla created opportunities to build 

regional peace. In places such as southern Tolima and western Neiva (Huila), however, there are 

territorialities (political, military, productive, social and environmental) that have reproduced 

violence. We identified the following causes 

I. The center-periphery relation between Colombia´s political center (Bogotá) and the regions; but also 

the production of “internal borders” or the center-periphery relation between Tolima´s and Huila´s 

elites and the margins. Those faraway internal areas represent places for extraction of wealth from 

populations (labour force) and resources (raw materials, land for agribusiness and cattle, etc.). 

Inhabitants include both peasants and indigenous communities. 

II. A history of political exclusion of populations living at those “margins”, stigmatized as “communist”. 

The Colombian army, guerrillas and paramilitary groups have fought over exerting military control of 

territories and communities. It includes the recruitment of youth populations, extorts, racketeering, 

etc. After the Peace Accord, there are episodes of political violence and organized crime as well. 

III. The agribusiness and value chains have gained relevance in these territories, with large estates 

devoted to rice at the lowlands; and the recent development of quality coffee production in the upper 

lands. There has been a relevant growth of cattle economy with larger production of food in the low 

lands, versus concentration on coffee in the mountains. There has grown concern about food 

insecurity and land degradation. 

The 2016 Peace Agreement induced those local and external actors to generate proposals to 

transform those territorial conceptions. New visions and proposals on territory resort on 

“knowledge(s)”. Knowledge(s) are narrated, produced, recovered, disputed, negotiated and 

instrumentalized by local communities and social organizations, to generate new visions on territory 

and territorial practices. They include proposals around productive and agroecological processes to 

produce new territorialities of peace. From “relational” perspectives, I contrast “traditional visions on 

territory”, in comparison with “new visions and territorial practices” that seek to generate political, 
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socio-economic and socio-ecological transformations to build peace. I qualitatively analyze three 

cases: i) ETCR (space for ex-combatants of FARC) in Gaitania (productive projects of coffee processing); 

ii) Association of Organic Producers of Planadas ASOPEP (quality coffee and cocoa including ecological 

practices); and iii) Environmental organizations from the region. 
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 The role of participatory mapping in analysing the conflict caused by extensive industrial tree 

plantations in Los Ríos, Chile. 

Alejandro Mora-Motta (ZEF Junior Researcher) 

 

Industrial tree plantations are behind the socio-environmental conflict in Chile, involving the 

disruption of social, economic, and ecological relations and even a deeper ontological or cultural roots 

of Mapuche and peasant rural inhabitants (Mora-Motta, 2018; Reyes & Nelson, 2014). I researched 

how tree plantation expansion affected local communities in Los Ríos, in rural La Unión (ongoing), and 

in rural Valdivia (Mora-Motta, Stellmacher, Pacheco, & Henríquez, Submitted), southern Chile. I 

carried out a participatory action research framework including the use of mix methods to capture the 

nature of the effects of this conflicts. Here I reflect upon participatory/collective mapping, one of the 

central methods to study territorial transformations, which I used to capture how tree plantations, as 

expression of an extractivist mode of nature appropriation used by logging companies, were behind 

the transformation of the territory. 
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Main Conclusions of the workshop 

 

1 Interdisciplinary research and different research approaches required. 

Throughout the workshop several experiences were shared among researchers working on 

Environmental conflicts from both disciplinary and interdisciplinary perspectives. The workshop 

focused on environmental conflicts triggered by an over-exploitation of natural resources for the sake 

of often unsustainable agricultural production. First, a group of key notes introduced interdisciplinary 

experiences form Colombia, Ecuador, and India in monitoring environmental conflicts. The 

experiences highlighted the relevance of interdisciplinary approaches, which involve integratory 

methodologies capturing both participatory methods (to make local aspects of the conflicts visible) 

and the organization and application of technical methods.  

2 Gap between scientific knowledge and local methods. 

It was confirmed that, in monitoring environmental conflicts, there is often a gap between scientific 

knowledge (e.g. data availability) and the way local people manage natural resources and face 

environmental disruptions. Universities in Germany and in the global South are cooperating to fill in 

this gap, but they need more platforms to strengthen their collaborative research and partnership. 

Several experiences were shared at the working tables, including cases from Colombia, Chile, México, 

Brazil and Peru, and enriched by participants with experiences in Germany, Australia, India, Indonesia, 

Philippines, Ethiopia, Nepal, and Myanmar. The presentations highlighted the need for a more 

engaged research in the field (e.g. longer periods of time, understanding of local practices, capacity 

building) and call attention to the great variety of locally adapted methods. 

3 Monocrops, industrialization of agriculture and extractive activities disrupt local livelihoods. 

The role played by several extensive monocrops (e.g. oil palm or eucalyptus plantation), were 

highlighted and pointed to as triggering the disruption of local forms of socio-economic organization 

based on local or traditional agriculture. It was reported that, very often, local agricultural forms rely 

on their own technologies and mechanisms to protect the surrounding ecosystems as well as on 

linkages to economic practices alternative to industrial monoculture. Besides, other non-agricultural 

extractive activities such as mining, cause several impacts on the social organization of smallholders 

and agriculturalist communities.  

4 Local communities are often isolated in decision-making processes. 

Moreover, the processes of participation in socioeconomic and environmental territorial decision-

making is a difficult institution, which increasingly isolates local communities and gives privileges to 
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larger corporate actors. Besides, policies also play a major role in integrating local practices and 

knowledge not only in research but also in fostering sustainable agricultural practices, but often they 

result in unintended and contradictory outcomes. All these factor are part of the broader process of 

the generation and dynamics of environmental conflict. 

5 Monitoring environmental conflicts faces a number of challenges. 

The idea of monitoring environmental conflicts seeks to make unsustainable practices with several 

environmental repercussions visible, as they often end up in disrupting people’s livelihoods. However, 

there are several challenges in monitoring environmental conflicts. Throughout the discussions, a 

wide range of methods to help in this process were highlighted. They include ethnographic methods 

such as in-depth interviews, participatory mapping and observation as well up to date techniques 

and technologies such as board game conflict simulations or social media information. The 

integration of participatory methods with geospatial information and digital technology would help in 

implementing transdisciplinary methodologies. For this, several suggestions involved the use of new 

technologies (e.g. 3d models or smartphone apps), focusing on participatory interaction or 

collaboration, and respecting local innovations and knowledge. Yet, some gaps and obstacles remain 

unsolved, including the dialogue of different knowledge realms inside and outside academia, 

stablishing non-hierarchical knowledge building structures that avoid knowledge extraction, among 

others. 

6 Extended research and collaborations beyond academia is required. 

Fostering the monitoring of environmental conflicts could contribute to reversing unsustainable 

agricultural practices. However, the need to further develop the concept of environmental conflict 

monitoring is a challenge that requires extended research and collaboration. Besides, integratory 

interdisciplinary approaches are important, but there is a major challenge to reach out beyond 

academia. The contributions made in the workshop have outlined insights in how to step forward with 

innovative ways to integrate multiple methods and knowledges into sustainable practices. 
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Time Activity/Title 

PART I: KEYNOTE PRESENTATIONS 

13:45 – 14:00 Registration 

14:00 -14:15 Opening and introduction to the workshop  

Dr. Dennis Avilés Irahola, ZEF Senior Researcher 

14:15 –14:30 The Challenge of Monitoring Environmental Conflicts: The experience of the 

DSSP in collaborating with the Observatorio de Conflictos Ambientales (OCA) 

in Colombia. 

Alejandro Mora-Motta, ZEF Junior Researcher 

14:30 - 14.45 Inter- and transdisciplinary research: The key to understanding and solving 

complex landuse conflicts. 

Dr. Lisa Biber-Freundenberger, ZEF Senior Researcher 

14:45 – 15:00 Environmental Flows: From Concept to Implementation 

Dr. Luna Bharati - Principal Researcher at IWMI  

 

15:00 – 15:15 Using participatory mapping to identify local demand for forest ecosystem 

services in a Biosphere reserve in Ecuador. 

PD Dr.Christine Schmitt, ZEF Senior Researcher 

15:15 – 15:30 BREAK 

PART II. WORKING TABLES* 

15:30 – 16:30 Presenters:  

- Christian Petersheim, ZEF Senior Researcher: Land use and 

deforestation in La Montaña, Campeche, Mexico 

- Melissa Quispe, ZEF Junior Researcher: Sustainable and traditional 

agriculture in an extractive context: Mining companies and peasant 

communities in the Peruvian Andes. 

- Jairo Baquero Melo, Associate Professor, Rosario University: From war 

territorialities to “territories of peace”: knowledge(s), value chains and 

agroecology in Tolima and Huila (Colombia) 

- Alejandro Mora-Motta, Junior Researcher: “The role of participatory 

mapping in analysing the conflict caused by extensive industrial tree 

plantations in Los Ríos, Chile” 

- Aline Barbosa Pereira, (Presenter), ZEF, Senior Researcher. Challenges 

of participatory action research.  



31 
 

- Amit Kumat Basukala, ZEF – Research Assistant: Remote Sensing 

for mapping unsustainable agriculture. 

PART III: FINAL PLENARY SESSION 

16:30 – 16:45 Presentations of conclusions from working tables  

16:45 – 17:00 Plenary discussion and closure 

 


