


 
 
 

    

   

     
 
 

    
    

 
 
 
 

    

 

Drylands Facing Change 

This edited volume examines the changes that arise from the entanglement of 
global interests and narratives with the local struggles that have always existed in 
the drylands of Africa, the Middle East, and Central Asia/Inner Asia. 

Changes in drylands are happening in an overwhelming manner. Climate 
change, growing political instability, and increasing enclosures of large expanses 
of often common land are some of the changes with far-reaching consequences for 
those who make their living in the drylands. At the same time, powerful narra-
tives about the drylands as ‘wastelands’ and their ‘backward’ inhabitants continue 
to hold sway, legitimizing interventions for development, security, and conserva-
tion, informing re-emerging frontiers of investment (for agriculture, extraction, 
infrastructure), and shaping new dryland identities. The chapters in this volume 
discuss the politics of change triggered by forces as diverse as the global land and 
resource rush, the expansion of new Information and Communication Technolo-
gies, urbanization, the COVID-19 pandemic, and the spread of violent extremism. 
While recognizing that changes are co-produced by differently positioned actors 
from within and outside the drylands, this volume presents the dryland’s point of 
view. It therefore takes the views, experiences, and agencies of dryland dwellers as 
the point of departure to not only understand the changes that are transforming 
their lives, livelihoods, and future aspirations, but also to highlight the unexpected 
spaces of contestation and innovation that have hitherto remained understudied. 

This edited volume will be of much interest to students, researchers, and schol-
ars of natural resource management, land and resource grabbing, political ecol-
ogy, sustainable development, and drylands in general. 
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vain, Belgium, and a Postdoctoral Researcher at the University of Padua, Italy. 
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partner of the Centre for Development and Environment (CDE), University 
of Bern, Switzerland, for its ‘Action Research and Implementation’ approach 
and is always involved in its hands-on projects on water, pasture, and forest 
management. 

Sá Nogueira Lisboa is a Lecturer and Researcher of the Ecology of Tropical For-
ests at Eduardo Mondlane University, where he teaches Ecology, Forestry and 
Applied GIS, and Remote Sensing tools for fre management. He is also a 
Researcher at NITIDADE Lab based in Maputo, where he studies forest dynam-
ics using innovative tools. Sá has just commenced his PhD at AgroParisTech 
in France and has been a Researcher Visitor at CIRAD at the Department of 
Forest and Society. His research is focused on understanding tropical forest 
structure and dynamics by addressing the main drivers of forest losses and their 
impact on above- and below-ground carbon storage, ecosystem services, and 
socio-ecological aspects. His recent signifcant achievements were to be nom-
inated as a trusted reviewer by IOP and have earned two Certifcates of Prof-
ciency from Green House Gas Management Institute, confrming his expertise 
in the IPCC Guidelines for National Green Gas Inventories. 

Daniel Lepaiton Mayiani is a Maasai Leader from Rombo Location, Loitoki-
tok Sub-district, Kajiado County, Kenya. Professionally a Teacher, he is also 
a Development Practitioner. He has been a Renowned Leader among the 
Ilkisonko Maasai, representing his community as a Councilor in the Olkejuado 
County Council and spearheading innumerable development initiatives. As a 
Development and Social Justice Crusader, he has a strong commitment to land 
and environmental protection not only in Kajiado County but also among the 
pastoral communities of Kenya. Through his leadership as the Coordinator of 
the Group Ranches Education Programme, Daniel has promoted awareness 
of land and environmental protection among pastoralists in the counties of 
Kajiado, Narok, Samburu, and Kwale. 

Heino Meessen holds a PhD in landscape ecology. His work has mainly focused 
on transition processes in Eastern Europe and Central Asia. He has been 
working at the Centre for Development and Environment (CDE), Univer-
sity of Bern, Switzerland, for the past 22 years. Before that, he spent 15 years 
working for various international NGOs based on his educational background 
in nature conservation. As a Senior Researcher at CDE, Heino specializes in 
applied research on nature conservation and management of large protected 
areas. Through his projects, he has learned to work with local people, build-
ing on local expertise and systematically considering the needs—beyond 
conservation—of regions hosting large protected areas. He has supported the 
implementation of locally driven pilot projects—for example, the introduc-
tion of eco-toilets (Georgia), improvement of water supply (Azerbaijan), and 
development of mountain hiking routes (Bulgaria and Switzerland). He has 
also worked to promote transboundary management of large protected areas 
as ‘peace parks’—for example, between Georgia, Azerbaijan, and Russia. In 
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his heart, Heino has remained a Conservationist. In his leisure time he en-
joys mountain hiking, backcountry skiing, and wind surfng. He is fuent in 
Russian. 

Monika Mętrak, PhD, is an Assistant Professor at the Faculty of Biology of the 
University of Warsaw. Her work is focused on the functioning of wetland eco-
systems in the context of climate change and on environmental pollution with 
persistent organic pollutants. In her studies, she uses modern analytical tech-
niques, such as analysis of stable isotopic ratios or chromatography combined 
with mass spectrometry. Since 2010 she has been engaged in scientifc collab-
oration with research institutions in Central Asia. So far she has taken part 
in fve research expeditions to this region, resulting in several publications 
on the functioning of high-altitude wetlands in extremely arid areas. She is 
a Coordinator of the English-taught Masters’ Studies ‘Environmental Man-
agement’, and an Author and a Teacher of many courses dedicated to Polish 
and foreign students, and regularly participates in the largest Polish science-
communicating events. 

Patrick Meyfroidt holds a PhD in geography (2009) and a degree in sociology 
from Université catholique de Louvain (UCLouvain) in Belgium. His main 
research interests are land use and forest transitions, linkages between glo-
balization and land use, theories of land system change, and social-ecological 
feedbacks. Since 2016 he has been Research Associate at the F.R.S-FNRS 
(the Belgian Research Funds) and Professor at UCLouvain. Since 2016 he has 
also been leading the European Research Council Starting Grant (ERC-SG) 
project MIDLAND, on developing middle-range theories linking land use 
displacement, intensifcation, and transitions, with a focus on emerging agri-
cultural frontiers in southern Africa (https://erc-midland.earth/). 

Lenaai ole Mowuo  is a Loita Maasai from Kenya. A Farmer, he keeps cattle, 
sheep, goats, and bees and grows beans, maize, and potatoes. He belongs to the 
Ilmeshuki age group who recently fnished the manyata of Olorika in 2021. He 
is married to one wife and is a father of four children (two boys and two girls), 
three of whom are at school. Lenaai has worked as a Research Assistant and a 
boda-boda (motorbike taxi) Rider. 

Matinkoi ole Mowuo, a father of four, is a Farmer and Livestock Keeper in Loita 
Division, Narok County, Kenya. Born in 1983 in Emurua Olerai village, he 
grew up helping his parents look after animals, before fnishing primary school 
in 2000. He has worked as a Shopkeeper, Research Assistant, and Driver. In 
2006, Matinkoi enrolled in secondary school, fnishing it in 2010. He is now 
an Early Childhood Development Education Schoolteacher (under Narok 
County government) at Emurua Olerai Primary School. 

Stanley Kutiti ole Neboo, 36 years old, married with two children, is a Livestock 
Keeper in the Maasai Mara, Narok County, Kenya. Stanley studied business 
management, tourism, and conservation. He currently works as a Freelance 
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Safari Guide and is Chairman of the Talek River Water Resources User Asso-
ciation (Talek WRUA). 

Thomas Niederberger defended his PhD thesis in 2020 at the Institute of Social 
Anthropology at the University of Bern, Switzerland, where he now is an 
Associate Researcher. His thesis (yet to be published) discusses indigenous au-
tonomy and resource conficts based on engaged research with the Gobierno 
Territorial Autónomo de la Nacion Wampis, in the northern Peruvian Ama-
zon. Previously, he coordinated the collective research project The Open Cut— 
Mining, Transnational Corporations and Local Populations (LIT Verlag, 2016), 
with the Institute for Ecology and Action Anthropology at the University 
of Bern. He served as the Coordinator for Research and Publications at the 
ICCA Consortium. Currently, he takes care of international communications 
and campaigns for the Peruvian NGO CooperAcción, with a focus on impacts 
caused by extractive industries. 

Annemiek Pas holds a PhD in human geography from Stockholm University 
(2019) and a degree in international development studies from Wageningen 
University. During her education, she conducted feldwork in India and Bra-
zil at the interface of governmental policies and local realities, studying local 
communities’ perceptions of, and responses to, development policies and pro-
cesses of change. Based on long-term ethnographic feldwork in Kenya, her 
PhD research focused on the shifting politics of resource access in relation to 
the large-scale establishment of conservation spaces. More recently she works 
as a Researcher on nutrition-sensitive foodscapes in India, and she is the Coor-
dinator of an EU-funded Marie-Curie research project and two farmer net-
works to co-develop research and practice towards sustainable food systems at 
the Farming Systems Ecology group at Wageningen University. Annemiek’s 
research interest lies at the intersection of political ecology and environmental 
governance, examining conservation, agrarian change, and evolving property 
regimes. 

Andrea Pase is a Professor of Geography at the University of Padua. His research 
interests concern the unfolding of modern state territorial rationality, with 
particular reference to the defnition of borders (in Europe and in colonial and 
postcolonial Africa). The Sahelian region is the place of direct confrontation 
with territorial processes, linked to water seen both as a common resource 
and as the basis for the modernization of agriculture. He has always conducted 
these investigations with Marina Bertoncin, his colleague and friend. On these 
issues and in collaboration with Marina Bertoncin, he has published in jour-
nals such as Geoforum, Geographica Helvetica, and Rivista Geografca Italiana. 

Joana Roque de Pinho is a Researcher at the Center for International Studies (CEI, 
ISCTE-IUL), Lisbon. Joana holds a PhD in ecology (human–environmental 
interactions) from Colorado State University. Working in rural communities 
undergoing land tenure/land use changes, Joana has examined cultural mod-
els of human–wildlife relationships and ecological knowledge among Kenyan 
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Maasai pastoralists, and conservation politics and understandings of climate 
change among Bissau-Guinean rice farmers. She has engaged members of both 
communities as collaborative researchers through participatory photography 
and flmmaking, resulting in co-curated photography exhibits in the United 
States, Portugal, and Japan, and an award-winning participatory documen-
tary. Joana taught at the University of Osaka (2016); co-chaired the ‘Climate 
Change, Food Security, Population’ working group (‘Drylands Facing Change’ 
COST Action, 2017–2021); and co-leads the ‘COVID-19 in African, Asian 
and North American Drylands’ working group, which coordinates several pro-
jects on local responses to COVID-19. Her current project explores religious– 
environmental changes in Kenya, Mongolia, Mozambique, and the United 
States. 

Enkhbayar Sainbayar is a GIS Specialist and Senior Researcher at the Center of 
Sustainable Agriculture Development in Mongolia, specializing in pastoralism 
and cutting-edge technology in agriculture. He worked on the ‘Competency 
Model for Sustainable Livestock Keeping’ (2020) and ‘Re-Imagining Develop-
ment for Mobile and Marginalized Peoples in Mongolia’ (2021) research pro-
jects. His current work focuses on disaster risk reduction, resilience, climate, 
herders’ education, and an agricultural development strategy. 

Debra Seenoi is 30 years old and the mother of three children. She is trained as 
a Schoolteacher and Tour Guide and is a professional tour guide and tourism 
marketing consultant in the Maasai Mara, Narok County, Kenya. She recently 
started her own tour company (Croy Mara Journeys) and is the Co-Founder of 
‘Conserve Wildlife and Preserve Culture’ (CWPC), through which she con-
ducts outreach programs in schools and villages to empower female children. 

Troy Sternberg Extensive travel led to Troy’s interest in Asian desert regions, en-
vironments, and people, the focus of his D Phil at the University of Oxford. As 
a Geographer, his research themes include extreme climate hazards (drought, 
dzud), environments (water, steppe vegetation, desertifcation), and social dy-
namics (pastoralists, social–environmental interaction, mining, and communi-
ties) across the Gobi Desert (Mongolia, China), Central Asia, and the Middle 
East. Recent investigation examines COVID-19 and pastoralism, mediation 
models for inclusive dryland societies, and the impact of the Belt and Road 
Initiative on Asian environments and communities. He is a Principal Investi-
gator at the Centre for International Studies, ISCTE–Instituto Universitario 
de Lisboa and Senior Researcher, School of Geography, University of Oxford. 

Malgorzata Suska-Malawska is a Professor at the Faculty of Biology at the Uni-
versity of Warsaw. She is the Head of the Laboratory of Biogeochemistry at the 
Biology and Chemical Research Centre, University of Warsaw. From 2021, she 
is affliated as a Special Appointment Professor at the International Platform 
for Dryland Research and Education, Tottori University, Japan. She is spe-
cialized in biogeochemistry, environmental toxicology, and ecosystem ecology. 
For more than 15 years, her research was conducted in Central Asia’s arid 
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regions, especially Uzbekistan, Kazakhstan, and Tajikistan. She studied how 
plant communities interact with the physical environment and control the 
cycling of nutrients in terrestrial ecosystems. In particular, she tried to identify 
the mechanisms of transformations of the soil chemistry into the diversity of 
plant communities and their responses to biotic and abiotic parameters. Much 
of her research takes place in arid ecosystems in Central Asia and Mongolia. 
She studied gradients created by geographic/climatic flters and anthropogenic 
interactions to test the leading ecological stoichiometry theory directly in en-
vironmental change and biodiversity loss. 

Samuel Weissman is currently employed as a PhD Candidate at the Institute 
of Social Anthropology in Bern and conducting research under the Project 
‘Convivial Constitutionality: Human-Predator Interrelations in Complex 
Social-Ecological Systems’ funded by the Swiss National Science Founda-
tion. His research in Kenya has focused on the institutional settings of the 
protected areas under the Northern Rangelands Trust and the Lewa Wildlife 
Conservancy—dealing therein with conservation and the historical to present-
day transformation of landscapes and institutions from common-pool resource 
systems to semi-private arrangements in a global, transnational stakeholder 
arena, specifcally looking at effects of green grabbing and the re-shaping of 
biodiversity through the current understanding of species valuation. Currently, 
his work focuses on similar issues concerned with bottom-up institution build-
ing, land-rights issues, and concepts of co-world habitation between conserva-
tion and sustainable livelihoods for local agropastoral groups in the semi-arid 
drylands of northern Kenya. 

Harald Zandler is a Post-Doc Researcher at the working group of Ecological Cli-
matology and the Bayreuth Center of Ecology and Environmental Research 
of the University of Bayreuth. Drylands, ecological monitoring, and spatial 
modelling are central felds of his research since 2010, when he started working 
on a scientifc project in Namibia during his Master’s thesis. For his subsequent 
PhD at the Universities of Vienna and Bayreuth, he contributed to a research 
project on natural resources in Tajikistan. Afterwards, he worked for the Wild-
life Conservation Society to design and implement monitoring programs for 
two national parks in Central Asia. During all career stages, remote sensing 
and climate data analysis in connection to feld data have been key methods to 
successfully uncover spatiotemporal interrelationships on natural resource use 
in respective rangelands. 

Qian Zhang,  PhD, is a Researcher at the Department of Human Geography, 
Stockholm University, Sweden. Her research interests include migration, 
digital geography, political ecology, rural transformation, pastoralism, and 
environmental governance. Overall, she has been engaged in understanding 
migration from critical and nuanced theoretical stances, and in disentangling 
the intersection of migration with social, environmental, and political issues. 
Her publications cover the topics of resettlement, development of pastoral 
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communities, agricultural transformation, labour migration, migration inter-
mediaries, and migrants in the gig economy. Her research areas mainly focus on 
China and Sweden. She is experienced in combining qualitative and quantita-
tive methods and in interdisciplinary collaborations. Her awarded monograph 
Pastoralists and the Environmental State: A Study of Ecological Resettlement in 
Inner Mongolia, China (2015) contributes new understanding on the meaning 
of power in political ecology and nuanced knowledge on the relationship be-
tween migration, environmental change, and refections on resettlement as a 
solution to environmental degradation. 



 

  

 

   
     

      

 
 

   

  
 

6 The ‘open cut’ in drylands 
Challenges of artisanal mining 
and pastoralism encountering 
industrial mining, development, 
and resource grabbing 

Troy Sternberg, Matthieu Bolay, Tobias Haller, and 
Thomas Niederberger 

Introduction 

The history of mining in drylands extends for thousands of years. In antiquity, 
the Persians, Egyptians, and Romans were masters of extraction as gold, copper, 
silver, and so on were mined across the Middle East and Africa (Bromehead 1940). 
Mining is documented for millennia across the Central Asian and Mongolian 
steppe (Hsu et al. 2016). Nixon et al. (2011) write about copper extraction in the 
Sahel a thousand years ago and note that the Malian empire was the world’s major 
gold producer in the Middle Ages (Kevane 2015). While the context and meth-
ods have evolved over the centuries, mining continues to confgure society and 
arid environments from the Sahara to the Gobi. In these locales, pastoralists and 
agrarians have practised customary livelihoods for generations; today artisanal 
mining, multinational corporations, terrorist groups, and states all seek to control 
or derive beneft from resource extraction. State actors, mine license holders, and 
armed groups compete and confict with communities over traditional land use. 
In marginal drylands, mining’s detrimental impacts affect inhabitants, local gov-
ernance, security, and livelihoods. 

Drylands are contentious mining zones due to limited water, marginal envi-
ronments, and extensive livelihoods such as pastoralism and subsistence farm-
ing. The common notion is that drylands are wastelands and thus exploitable 
(Mortimore et al. 2009). Here, we investigate mining struggles in two drylands— 
the Sahel (Niger, Mali) and Inner Asian Gobi (Mongolia)—where a confu-
ence of forces present mining-related challenges to agro-pastoralism, including 
challenges of reduced mobility, social viability, pollution of resources, and state 
security (Niederberger et al. 2016; Sternberg et al. 2020). Previously considered 
‘remote’, drylands are now at the forefront of climate change, sociopolitical con-
fict, resource extraction, and state fragility. Residents, often mobile pastoralists, 
agriculturalists, or artisanal miners, experience rapid transitions that reconfgure 
lives, land tenure, mobility, and common-property institutions. Degradation and 
fragmentation of grazing lands from mining processes impact land use, migration, 
and animal and human health, and they undermine resilience and livelihoods 
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(Haller 2020). In the Sahel, armed militia and terrorist groups assert authority 
over vast regions as state control dissipates. In Mongolia, climate variability and 
water conficts related to mines threaten pastoralists where precipitation is less 
than 100 mm annually. Dryland marginality—low moisture, limited ecological 
productivity, distance from services—is further exacerbated by the new social and 
economic forces initiated by mining. 

Outsiders from urban centres or foreign investors can control land and over-
rule customary tenure patterns. Commons grabbing, a consequence of resource 
extraction, undermines local people (Haller 2020) via state legal enforcement, 
where mining licenses exert economic infuence and impose overriding, legalized 
rights (Niederberger et al. 2016). The endemic challenge of access to water as a 
scarce and unpredictable resource is complicated by mining’s massive demand 
for water. Furthermore, climate factors disproportionally affect environmentally 
based agro-pastoral lives. Here, historically rooted land-grabbing processes can 
nullify notions of territoriality and acceptable land use, as core livelihoods are 
peripheralized and made untenable (Haller 2019). 

The inexorable demand for minerals, funded by international investments, has 
long dominated desert spheres. Driven by the market value of certain minerals 
(e.g. lithium, rare earth elements, graphite) for so-called green technology in-
tensifes mineral production (Vidal et  al. 2013; Sovacool et  al. 2020). Mining-
community conficts, once about jobs, local benefts, and degradation, and 
intensifed by climate factors, are now also about investment schemes and state 
development. These processes are tracked on social media by civil society and 
international agencies. Refecting global agendas, our Sahel case study, with its 
mines important for France in relation to its colonial legacy, is a context hosting 
the French military and encountering insecurity driven by extremist groups and 
migration routes to Europe. Mongolia, on China’s border, has become the latter’s 
largest source of coal imports: it promotes resource nationalism, though mining 
accounts for 80% of exports (Enkhjargal 2021). Business models and infrastruc-
ture development seldom consider desert residents, nor does the rush to extrac-
tion recognize artisanal mining as a worthy or viable option. Licenses are issued 
in capital cities, while impacts are felt in rural peripheries; the story on the ground 
is one of rapid transition, a struggle to sustain livelihoods, and communities de-
prived of state support and even minimal public services. 

The business strategies and perspectives in our focus regions centre on multi-
national extraction by corporations such as Rio Tinto in Mongolia, Centerra in 
Kyrgyzstan, and Areva in the Sahel, joined by Chinese frms as part of the Belt 
and Road Initiative. These multi-million to multi-billion US dollar investments 
generate signifcant state revenue and political support. Their ability to obtain 
mining licenses often contravenes existing communal land use and tenure sys-
tems, contributing to local uncertainty and income loss. The intensifcation and 
technological levels require skills beyond those of local communities, with resi-
dents neglected or displaced in this approach. Existing livelihoods are disrupted 
as control and militarized enclosures (fencing, securitization, closing off of water 
access) discourage artisanal mining, livestock grazing, and farming. Responses 
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vary from an exodus to urban centres, to affliation with non-state organizations 
such as the many extremist groups that have mushroomed in the Sahel. Residents 
are unable to hold responsible parties to account—industry claims license re-
quirements are satisfed, while government engagement in rural drylands is weak 
or absent and is increasingly discharged to mining companies (Bolay and Knier-
zinger 2021). Mining activities transition communities away from past practices 
to new uncertainties. 

This chapter illustrates mining implications, through dryland case studies in 
the Sahel region (uranium in Niger, gold in Mali) and arid Mongolia (gold, cop-
per). State involvement enables a discourse promoting development that contrib-
utes to a positive framing of mining in drylands. Resulting economic dependency 
and environmental degradation are externalized, borne by local people, their 
livestock, and future generations. In weak states, this opens access for the most 
powerful actors. Common strategies of transnational mining companies across 
drylands refect their collaboration with state actors and their impact on develop-
ment discourse. 

Asymmetric power conficts surrounding mining activities are often presented 
negatively as being between local actors and companies and states. Yet one case 
study identifes how a community and mine were able to reduce confict through 
dialogue and mediation (Sternberg et al. 2020). Here, the mega-mining transition 
has already occurred; the community now adapts to the resultant changes, which 
are improved by facilitated discussion. 

Though separated by distance, history, and culture, the Sahel and Gobi share 
the process of mining, experiencing the disruption to communal lands and mo-
bile lives and the uncertainty about future roles for the actors involved or af-
fected by mining projects. This refects the arid zone conundrum of protecting 
lives in regions considered expendable wastelands. Moving beyond local contexts, 
the points raised are common across global resource extraction: its impacts and 
local responses to them. Our insights expand documentation and discussion of 
communities facing the ‘open cut’ (surface excavation) of mining that challenges 
dryland homes, mobility, and fexibility. They also exemplify different ontologies 
regarding what constitutes the so-called environment or cultural drylands land-
scapes for local actors, on the one hand, and a mineral asset for exchange between 
local actors and the mining companies, on the other hand. However, our study 
also shows that there have always been local mining strategies embedded in early 
empires as well as in today’s transnational corporate business, which is a further 
‘glocal’ link full of power asymmetries. 

Undermining pastoralism: uranium mining in Niger 

The case of uranium mining in the Sahel-Sahara in northern Niger is a paradig-
matic example of the ‘faux construction’ of drylands as ‘marginal’ regions. Niger 
is consistently considered a ‘poor’ and politically powerless country, ranked at 
the bottom of all global development indexes and hardly ever mentioned in in-
ternational press coverage, unless for the surge of violent extremism. Even more, 
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the desert of northern Niger is further marginalized within the national political 
setting dominated by ethnic Haussa elites from the southern capital of Niamey. 
However, this perception of marginality is also faux, if one takes into account 
that uranium from Arlit has been a central element to every French household 
and industry, as well as to the geo-political positioning of the former colonial 
power that became one of a select few ‘nuclear powers’, with a permanent seat 
on the UN Security Council. France, which relies on nuclear energy for 80% of 
electricity production, sources between 25 and 40% of its uranium fuel from Niger 
(Granvaud 2012: 63), with Australia, Canada, and Kazakhstan also notable sup-
pliers. The marginal position of Niger, which may at frst glance seem an ‘obvious 
consequence’ of its ‘remote and hostile geography’, is in fact the result of a system-
atic process of invisibilization along the production line of a key ingredient to the 
French economic and political model, a model that revolves around nuclear power 
for electricity and the deterrence effect of nuclear weapons. 

The Niger case also shows how large-scale mining has severe impacts and trans-
forms the entire political and ecological landscape far beyond the surroundings 
of actual mining sites. It illustrates some of the specifc characteristics of mining 
impacts on the inhabitants of drylands: (1) the increasing scarcity and contamina-
tion of water and the resulting aggravated competition over this vital resource; (2) 
the impact on movement and migration patterns, including the sedentarization of 
(formerly) mobile pastoralists; and (3) the intensifed political marginalization of 
already discriminated-against indigenous peoples (in this case, the Tuareg Berber 
nomadic pastoralists), leading to very limited options for them to express opposi-
tion through democratic deliberation, which in turn favours a pattern of retreat and 
sometimes violent confrontation. Not all of these impacts can be attributed exclu-
sively to the mining activity; however, all of them are further exacerbated by it. 

Uranium mining in Niger began in 1971 at the open-pit mine SOMAÏR 
(Société des Mines de l’Aïr) in the proximity of the northern Niger settlement 
called Arlit, which consequently grew into a major town. This was followed in 
1978 by the underground mine COMINAK (Compagnie Minière d’Akouta), close 
to Akouta. Both mines were under majority ownership and operated by Areva, a 
company controlled by the French state. Due to high prices, uranium exploration 
activities multiplied in the 2000s, bringing in a multitude of investors from differ-
ent countries (notably, Chinese) (Gagnol and Afane 2010; Oxby and Walentowitz 
2016). The uranium price fell following the Fukushima nuclear disaster in 2011, 
and the projected boom came to an abrupt halt. The Imouraren project by Areva, 
planned to become the second-largest uranium mine in the world, was stalled at 
an advanced stage of development. Areva was fnally restructured and renamed 
Orano in 2018. In March 2021, production at Akouta (COMINAK) was termi-
nated defnitively, after 75,000 metric tons of uranium had been extracted over its 
40 years of existence. The closure leaves 600 employees and at least 800 subcon-
tractors behind, besides an unknown number of people who depended on second-
ary income from the mine.1 

In the 2000s, uranium exports made up 60–80% of Niger’s foreign exchange 
revenues (Oxby and Walentowitz 2016: 165). However, the inhabitants of northern 
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Niger have seen little benefts from this. The region is part of the vast ancestral 
territories of the fve Tuareg confederations (the Kel Ahaggar and Kel Ajer in the 
north, the Kel Tademakkat and Kel Ayer in the east, and the Kel Tagaraygarayt 
at the centre). Traditionally, the Tuareg are nomadic pastoralists who combined 
camel pastoralism with long-distance trade across the desert, using water sources 
and seasonal pastures on the way, with annual transhumance to the salt pastures 
in the south (Claudot-Hawad and Lefèvre-Witier 2009). The latter took the shape 
of large social gatherings known as tenekkart or cure salée, with an important 
centre in the Nigerian locality of La Gall. These gatherings, which also served 
as political assemblies, were prohibited by the colonial administration. Also, the 
complex and highly adaptive system of customary rights of access to pastures and 
water sources was systematically ignored, neglected, and obstructed by colonial 
and postcolonial authorities. Tuareg refers to this oppression as ahluk n temust 
and ahluk n tamattay, ‘meaning the “annihilation of a nation” or “people” through 
the avoidable destruction of elements, persons, resources or cultural assets that 
are critical for its cohesion and survival’. In their perception, it is an existential 
threat to their society and to the environmental conditions for survival (Oxby 
and Walentowitz 2016: 160–161). 

The imposition of mining areas and towns on customary Tuareg lands led di-
rectly to the disruption of access to water sources and pastures and the distortion 
of migration routes. The production processes of uranium require large quantities 
of water, which is pumped up from underground, in part from non-replaceable, 
fossil aquifers (Dixon 2010: 21–22). Underground mining lowers the water table 
and may make wells run dry. Then there is the contamination by radiation and 
the use of chemical agents for the leaching process, which affect all dimensions of 
the cultural landscape ecosystem: water, air, and soil, as well as human and non-
human health (Collectif Tchinaghen 2008; Dixon 2010; Oxby and Walentowitz 
2016: 196–176). There is a lack of systematic data collection on environmental 
and health impacts; however, the available sources indicate elevated radiation 
levels, while data on incidence of cancer cases is being suppressed by local hospi-
tals, which are under the control of Areva (Granvaud 2012; Oxby and Walentow-
itz 2016; Weira 2016). This points to a common corporate strategy of producing 
‘doubt’ on the actual costs of extraction (Nixon 2011: 39). 

However, a focus on these direct impacts alone risks neglecting the severity 
of indirect impacts related to the change of movement patterns of the Tuareg 
nomadic pastoralists. The disruption of their traditional trade routes and asso-
ciated relationships with settled farmers, exchange of agricultural products with 
animals, salt, and manufactured goods brought across the desert, which dates 
back to the colonial period, was further perpetuated and exacerbated by the 
arrival of uranium mining in Arlit (Oxby and Walentowitz 2016). It continues 
to do so: for the (later stalled) project at Imouraren, the company Areva again 
ignored the presence of pastoralists in the 200 sq km extension of the area 
it acquired for the mining pit and industrial installations, thereby denying its 
responsibility to agree on compensation with customary owners (Gagnol and 
Afane 2010: 9–13). 
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The development of mining towns, with their promise of economic oppor-
tunities and access to services, incentivized the sedentarization of pastoralists. 
However, the access for pastoralists to education and better-paid formal employ-
ment remained very limited, leaving as options only the most precarious jobs and 
subsidiary economic activities, such as petty trading and services. The precarious 
nature of the informal economy around the mining sites in Niger is illustrated 
by the fact that for many years the trading of radioactively contaminated scrap 
metals from the mine was adopted as an income-generating activity by some Arlit 
residents, until this was apparently brought to an end by the company (Weira 
2016). 

For younger people, especially men, the lack of alternatives contributed to mi-
gration to neighbouring countries, sometimes to work as mercenaries in Libya un-
der Muammar Gaddaf (Krings 1995). After the droughts of the 1970s and 1980s, 
many lost their livestock and had no choice but to move to look for other occupa-
tions (Spittler 1993). After the fall of the Gaddaf regime in 2011, many returned 
to Niger and sought other income opportunities, related to the transformation 
of ancient trade routes across the desert. Some of them became involved in the 
transport of migrants from Sub-Saharan Africa to the north (labelled as ‘human 
traffcking’), illicit activities such as the arms and drug trade, and the ‘business’ 
of kidnapping ‘expat’ mine employees to negotiate political infuence and ransom 
payments (Scheele 2012). Since 2011 many have also joined Muslim extremist 
groups (Bøas 2015; Thurston 2020; Chapter 9, this volume). Such activities obvi-
ously play into the framing of the region as home to ‘unruly tribes’, which dates 
to colonial times, and a renewed negative labelling as an ‘extremist’ and potential 
‘terrorist’ space, seen from a European, especially French, perspective. 

The region has a history of Tuareg armed rebellions, such as those in 1990– 
1995 (Krings 1995) and in 2007 (Mouvement des Nigériens pour la Justice; see 
Denis et al. 2008; Keenan 2008, 2009). However, this became of special concern 
internationally in 2012 with the AZAWAD movement, due to the strategic (if 
temporary) alliance of certain Tuareg leaders with Al Qaeda-related groups, who 
quickly managed to take control of northern Mali (Claudot-Hawad 2013; Zoun-
menou 2013; Oxby and Walentowitz 2016: 158). Although many Tuareg leaders 
were killed by Al Qaeda activists trying to take control of what started as a rebel-
lion led by Tuareg, the episode led to the Tuareg’s becoming a target as potential 
‘terrorists’, within a fortifed labelling of the Sahel as part of a dangerous ‘terrorist 
ideoscape’ (see also Andersson 2016; Haller 2020). 

In contrast to other minerals, it is impossible to develop artisanal mining for 
uranium, and in contrast to other examples described in this chapter (Mali– 
Guinea and Mongolia), northern Niger did not know artisanal gold mining until 
recently. The discovery of gold by small-scale gold diggers, frst in the Ténéré de-
sert in 2014 and later in the Aïr Mountains, came as a big surprise (Grégoire and 
Gagnol 2017). Within months, the region became crowded by thousands of arti-
sanal miners and providers of related services, including many Tuareg, impover-
ished city dwellers from Arlit and Agadez, and ‘Libya returnees’, as well as people 
from southern regions of Niger and neighbouring countries—in total, estimated 
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in 2017 at 70,000 people, mostly men (ibid. 15). Though new in the region, this 
source of livelihoods extends the space of artisanal gold mining, whose dynam-
ics have been at play for a number of years in the southern regions of Liptako-
Gourma, and more broadly along the Birimian Belt in Mali and Guinea. While 
the government of Niger frst tried to prohibit the irregular mining owing to se-
curity concerns in and around the fast-sprawling mining camps in the ‘unruly’ 
border region, it quickly became clear that the income generated there constitutes 
a stabilizing factor, keeping unemployed youth away from more problematic ac-
tivities and preventing the risk of another Tuareg rebellion (Chevrillon-Guibert 
et al. 2019; Afane and Gagnol 2021). 

The emerging scenario in northern Niger is thus marked by a new dynamic 
between a declining, highly centralized, industrial type of mining (uranium), 
controlled by a quasi-state-like power, Areva, and the sprawling dynamic around 
the informal gold-mining camps, each with its own boom-and-bust cycle. The 
recent closure of the uranium mine at Akouta and the loss of related subsidiary 
economic activities may also contribute to a further push into artisanal mining. 
The situation presents stark evidence for what has been criticized by local ac-
tivists and NGOs: although built on a discourse of ‘development’ and ‘progress’, 
uranium mining has left little lasting benefts in the area. Instead, its legacy is a 
polluted environment, exhausted natural resources, and severe health problems. 
In contrast, for the gold mining at least, the distribution of income seems to be 
comparatively more equal, and local Tuareg has greater chances to participate 
thanks to their superior knowledge of the territory. This does not change the 
fact that artisanal mining causes considerable damage to the environment and 
health condition of workers, especially where mercury and cyanide are used. It 
remains uncertain how long the currently exploited deposits, and others yet to be 
discovered, will last. 

The adaptation strategies of Tuareg (former) pastoralists to mining can be de-
scribed as a combination of changing movement patterns and related income-
generating activities, especially forms of trade, with temporary settlement in the 
mining towns and, recently, the adoption of artisanal gold mining. A fundamen-
tal opposition to uranium mining is apparently absent; rather, the unjust distri-
bution of mining incomes, the lack of investment in public infrastructure and 
services, and the impacts on health and the environment have been questioned, 
especially since the last peak of uranium prices in the 2000s (see e.g. Collectif 
Tchinaghen 2008). However, the chances of successfully achieving signifcant 
improvement in these areas have been quite limited. It is notable that some of 
the frequently observed strategies adopted by communities in conficts related 
to large-scale mining worldwide do not seem to be very effective in northern 
Niger—including mobilization through civil society networks, social movements, 
labour unions, and political parties on different scales, and from local to interna-
tional advocacy networks, with mass protest and direct action such as roadblocks 
to disrupt production (see Niederberger et al. 2016: 468–488). One reason may 
be that the characteristic ‘drylands’ social structure of mobile pastoralists does 
not favour the everyday resistance practice of ‘staying put’ (Jenkins 2017)—that 
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is, the refusal of settled communities to be reallocated elsewhere to make way 
for mining operations, which again forms the basis on which political mobiliza-
tion can build. Another main hindrance is the political marginalization of the 
Tuareg people, which was further accentuated after they were branded as poten-
tial ‘terrorist supporters’ and drawn into the feld of the global ‘war on terror’. This 
makes legitimate resistance against environmental impacts and the unfair distri-
bution of mining incomes more diffcult. The ‘terrorism ideoscape’ here works as 
an anti-politics machine, which closes the space for democratic deliberation and 
makes invisible the underlying power relations that are at the root of the problem. 

Local artisanal mining as an alternative? Views from gold 
mining in the Sahel 

If one analyses the case of a classic mining constellation such as that in Arlit, 
one wonders if, from a drylands perspective, local mining activities might be a 
much better option in drylands. Gold has been mined for centuries in this re-
gion and historically was the founding economic element of large states in the 
Sahel (e.g. Mali empire, Songhai empire, and Kanem Bornu between the 14th 
and 16th centuries; see Ki-Zerbo et al. 1979). However, gold mining in the area is 
not only a resource use strategy from the faraway past; over the last 20 years, gold 
mining has literally exploded in West African drylands along the Birimian Belt, 
which spans eastern Senegal, upper Guinea, southern Mali, Burkina Faso, and 
Niger, and more recently across the Sahara, with artisanal mines mushrooming 
in northern regions of Mali close to Kidal, and in the Aïr and Djado in Niger. In 
these countries, artisanal mining is estimated to provide direct employment to at 
least 2.2 million persons and livelihoods for at least fve times more dependants 
(Delve database, IGF 2017). Driven by massive unemployment, food insecurity 
and poverty, and confict-induced displacement from northern areas controlled by 
extremist groups, artisanal mining, which is found ubiquitously beyond the con-
trols of legal formality, has become the second source of income for rural liveli-
hoods in the region. In parallel, the wave of the fourth generation of mining codes 
since the 2000s (Besada and Martin 2015) also led to an increase in industrial 
mining operations and an unprecedented allocation of exploration and exploita-
tion mining licenses, currently covering nearly every portion of the Birimian 
Belt. This generates state revenues through permit fees, royalties, export taxes, 
and government shares in industrial mining ventures. Yet, this ‘mineralization of 
Africa’ (Bryceson et al. 2014) also drives notable negative consequences. Among 
the most prominent ones, both the use of mercury and cyanide, in artisanal and 
small-scale mining (ASM) operations, and massive landscape destruction in and 
around industrial mines are important causes of environmental degradation. 
Competition over access to mineral deposits between various operators on the 
artisanal/informal—industrial/formal continuum is also a recurring source of so-
cial confict, whose violent responses sometimes provoke dramatic outcomes (e.g. 
Dessertine 2019; Bolay and Knierzinger 2021). More broadly, the uneven distri-
bution of the extractive rents is also a frequent matter of political contestation. 
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In contrast to mining expansion in so-called new gold frontiers (Verbrugge 
and Geenen 2019) such as Mongolia (Sternberg et al. 2020), these issues take on 
particular meanings in West Africa, where gold mining dates back to the former 
African empires during the Middle Ages. Not only has this long history of mining 
led to robust local institutions governing access to gold deposits and control of 
mining dividends, but it has also fostered a peculiar sense of ownership in min-
ing regions that new technologies, legal frameworks, and migrations destabilize 
and transform. Gold is found both in primary (rock) and secondary (alluvial) 
deposits and is artisanally extracted and processed in strongly gendered work ar-
rangements, whereby men team up to excavate wells and tunnels to access and 
extract the ore, which women then process and wash on the surface. Following 
a common-pool resource conception of land, the repartition of the gold then fol-
lows a complex arithmetic, usually involving the local landowner, the sponsor of 
the diggers, the operators providing technical supports (mechanized crushers, air 
pumps, water pumps), the male diggers themselves, and the female washers with 
whom they are associated, as well as the payment of local taxes to village author-
ities (see for instance Bolay 2014; Teschner 2014; Lanzano and Di Balme 2017; 
Brottem and Ba 2019). 

In historical zones of extraction, such as in the Bouré and Bambuk areas of 
current Senegal, Guinea, and Mali, the governance of mining sites is performed 
by a local non-state police (tom bolomaw), who regulate conficts and collect in-
formal local taxes that contribute to fnancing most public infrastructures, such 
as mosques and road maintenance. In more recently exploited deposits, such as 
in Burkina Faso, the governance of mining sites has more tenuous ties with local 
governance structures. While frst relying on Big Men logics (Werthmann 2003), 
comptoirs (private buying houses holding capital) took over this role by navigat-
ing formal and informal spheres of access (Di Balme and Lanzano 2013). Yet the 
prominent role of comptoirs is increasingly contested by local groups reclaiming 
governance prerogatives (Lanzano and Di Balme 2021). In both historical and 
new mining areas, by providing employment, revenues, and tangible local devel-
opment, artisanal mining is systematically preferred locally to industrial mine 
projects, which are perceived overall by local populations as a threat to access to 
land, gold deposits, and labour options. 

The tense relations between the artisanal (and informal) and industrial (and 
formal) sectors have been at the core of international-level policy concerns and 
are the object of various governmental measures to ‘formalize’ the artisanal 
sector—that is, to expand property rights systems to absorb the extra-legal econ-
omy (Siegel and Veiga 2009: 53), as promoted by major donor institutions. Yet, this 
agenda has so far brought at least ambiguous outcomes. Legal projects to formalize 
the artisanal sector have so far inevitably been paired with the marginalization, or 
even exclusion, of the most vulnerable actors (e.g. Hilson 2013) and the sector as a 
whole being de facto placed mainly in the realm of illegality. Different approaches 
have been taken, ranging from the establishment of legally dedicated ASM cor-
ridors to imposed registration and acquisition of a carte d’orpailleur (miner’s card). 
A common trend has been the progressive institutionalization of governments’ 
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practices of the expulsion of illegal miners from the temporary mining camps 
next to the artisanal mines (e.g. Dessertine and Noûs 2021) or from corporate-
owned leases (e.g. Bolay 2016). While such context-specifc interventions tend 
to occur at the early stage of exploitation, when competition between large-scale 
and small-scale operators is the most salient, attention to previous and subsequent 
stages of the life cycle indicates that the boundaries between both sectors are 
more blurred than they at frst appear. 

Indeed, as shown by Luning (2014) in Burkina Faso, artisanal miners often 
serve as easily removable ‘pathfnders’, whose activity is an indicator of the po-
tential viability of gold deposits for junior mining companies conducting explo-
ration. In addition, as observed in Mali, the acquisition of exploration licenses 
also happens to be used by trade actors, with no future prospects in formalized 
operations, as a means of exerting pressure on artisanal mining communities—by 
upholding the threat of eviction—to secure access to their product (Bolay 2021a). 
Conversely, once industrial operations have reached their limits, artisanal miners 
frequently occupy abandoned sites to scavenge the leftovers, a practice also noted 
in Mongolia. This trend has been reinforced with the relative retrenchment of 
industrial mines due to decreasing prices since 2012–2013 and by the booming use 
of cyanidation, techniques to retrieve gold from tailings (Lanzano and Di Balme 
2021), without which such leftovers would not be proftable to artisanal operators. 
This is even more so in African drylands where scarce access to water is largely 
compensated by the use of chemicals to process the ore (OECD 2018). 

Yet the ‘dryland’ characteristic of a region cannot be subsumed to water scar-
city. It also needs to be considered from the perspective of the fragmented soci-
opolitical confguration of the Sahara–Sahel, where postcolonial states always 
had a limited presence and where populations have long resorted to fexible and 
diverse livelihood strategies (van Dijk 2017: 120)—making use of both their own 
mobility and the mobility of people and goods across loosely controlled territories 
(see for example Scheele 2012). Miners’ intense transnational mobility across the 
region is a key driver of the sector’s transformation from below. Besides playing 
an important role in the discovery and exploitation of new deposits, the mobility 
of miners also sustains the circulation of new processing techniques, such as with 
the boom in the use of mercury 15 years ago in Ghana and progressively across 
the continent, and that in cyanide more recently. The recent ‘rush’ in north-
ern Mali illustrates such dynamics. Rather than an expansion of long-standing 
mining practices from the Birimian Belt up north, the artisanal mining boom 
in the northern Sahel results from a ‘pioneering front’ initiated in early 2010 in 
Egypt, which steadily expanded across Sudan, Chad, Niger, Mali, and Maurita-
nia (Chevrillon-Guibert et  al. 2019). In the Kidal area (Mali), where artisanal 
mining operations have multiplied since 2016, workers are rarely Malian, Guin-
ean, or Burkinabés such as in the cases mentioned above. While governance and 
fnancing are controlled by local Malian Tuaregs—with or without the support 
of various rebel groups that govern fragmented portions of territory along fast-
shifting alliances and allegiances (Sandor and Campana 2019), under equally fast-
changing qualifcations of rebellion, jihadism, or terrorism (Pérouse de Montclos 
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2018: 12–17)—most miners came from Niger, Chad, or Sudan, together with their 
experience and techniques of extracting gold in Sahelo–Saharian contexts. In 
the artisanal mining sites around Kidal and Tinzawaten, primary ore is extracted 
in shafts up to 40 m deep. Then it is transported to Kidal, where several cyanide-
processing plants were set up (Bolay 2021a) in a similar way to what Afane and 
Gagnol (2021) describe for the sites surrounding Agadez and Arlit in Niger. In 
these areas that constitute important transit points for aspiring migrants to North 
Africa or Europe, increasing numbers of impoverished irregular migrants deported 
from Algeria and Libya may also turn to mining, which sometimes constitutes a 
temporary safety net (Bolay 2021b). 

To conclude, artisanal mining in the Sahel is shaped by heterogeneous drivers 
that, besides the geological features of the deposits or the dry environment, also 
depend on whether or not artisanal and industrial modes of production intersect, 
and at which stage of the mining cycle (i.e. exploration, development, production, 
closure, possible rehabilitation, or re-occupation), with actors that most effectively 
control portions of the territory. In addition, while artisanal mining constitutes 
a growing source of income in the region, its economic role is as diverse as to 
seasonally complement agriculture, to become a full-time job involving frequent 
relocations induced both by forced expulsions and the search for new deposits, 
or to temporarily provide incomes to people whose mobility or economic activity 
have been hampered. 

Mining and pastoral engagement in drylands: 
the Mongolian context 

In our case study from Inner Asia, the relation between local mining and min-
ing by corporations is again shaped in a different way. This case shows how lo-
cal mining activities are possible after large transnational mining companies 
terminate mining. It also illustrates a context where local dryland inhabitants, 
mainly pastoralists, were able to successfully challenge mining companies (see 
also Chapter 13, this volume). Both processes coexist across the communal land-
scape (Figure 6.1). 

Across the Inner Asian steppe, mining drives economic development, exports, 
foreign relations, and political outcomes (Sternberg 2020). Yet in Central Asia 
and Mongolia, complaints about a lack of local jobs, environmental damage, 
community disruption, and elite capture frame national discourse. This segues 
into resource nationalism as citizens clamour for clear social beneft from resource 
extraction and state takeover of foreign mining investments (Myadar and Jackson 
2019). In Mongolia, such topics lead to struggles over mining with a government 
focused on industrial operations, while 20% of the rural labour force work as 
artisanal miners (Bryceson 2018). Both approaches affect landscapes and water 
quality and access, and cause pollution. Processes initiated by extraction lead to 
rapid social change and disorientation, as herders may lose access to limited wa-
ter points, be excluded from pasture claimed by mines, or become part- or full-
time miners to sustain livelihoods. Perceived income opportunities, or lack of 
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Figure 6.1 Herders’ view of mine in Mongolia. Photo provided by Troy Sternberg. 

alternatives, drive both migration to mining hotspots and displacement to towns 
and the capital when rural endeavours lose viability. 

Mining lifecycles refect a well-documented process of exploration, extraction, 
and closure that is common around the globe. In Inner Asia, the process is framed 
by Soviet legacies and practices that were followed by state collapse, impover-
ishment, and a turn to mining for income and revenue (Sternberg et al. 2021). 
Hope for mining-led development is moderated by awareness of potential damage. 
Whereas Soviet-era companies created mining towns with schools and infrastruc-
ture (Tursalieva 2021), today’s large-scale investments (often Chinese- or Western-
owned) sign licenses and pay taxes in the capital, with limited engagement in 
rural communities. Historical memory raises expectations, yet contemporary ex-
traction provides limited jobs for rural residents, as workers are often brought 
in from China (Sternberg 2020). A more common practice is artisanal mining, 
known colloquially in Mongolia as ‘ninja mining’, which has numbered 100,000+ 
miners over the years (Lahiri-Dutt and Dondov 2017; Munkherdene and Sneath 
2018). The process was driven by poverty, opportunity, and extreme climate 
events (temperatures as low as −45°C) that displaced pastoral lives (Lahiri-Dutt 
and Dondov 2017). The intersection of industrial and small-scale mining four-
ished in the 2000s when, as a mine site was closed, locals scavenged through mine 
tailings in search of gold fecks missed by mechanized processes. In time, artisanal 
miners expanded over abandoned and informal sites, bought rudimentary equip-
ment, and drew in herders and migrants in search of income. 

The vast scale and poor conditions of ninja mining drew government scrutiny 
and NGO attention to sites in Mongolia such as Uyanga and Zaamar. Dangerous 
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and deadly work, child labour, use of mercury and harmful chemicals, and un-
drinkable water for livestock at artisanal sites were matched with polluted wa-
ter sources, acidifcation, damaged riverbeds and ecosystems near mine sites, 
and reduced water access (Gantumur et al. 2017). Here a Sustainable Artisanal 
Mining project was initiated to license and improve artisanal mining conditions 
(Munkherdene and Sneath 2018; SDC 2018). Working with local governments, 
this formalized artisanal mining as a recognized livelihood, established safety 
standards, and conferred modest health and social benefts. Some progressive 
companies hired these miners for their local expertise. However, at about 7,000 
miners a year, enrolment in the programme has been less than expected (SDC 
2018), perhaps because of perceived limited practical benefts, due to regulatory 
and reporting restrictions imposed upon artisanal miners. 

The physical challenges of extraction reconfgure environments near min-
ing. The repercussions are compounded in drylands, as a lost water source or 
fenced-off pasture affects dominant livestock herding for several kilometres. If 
available water is contaminated, identifable even without formal testing by sight, 
smell, and taste, local residents are unable to water herds and must drive long 
distances for safe drinking water. Remarkably, camels are able to identify and 
‘hear’ groundwater at locked boreholes that herders are unable to access. Here, 
pastoralists and large- and small-scale mining compete fercely for the same mini-
mal water resources with herders least able to afford alternative water supply (e.g. 
deep boreholes, trucked-in water). As sources are polluted, diverted, or become 
unproductive, it adds to the litany of community complaints about mining and 
social confict, and often to lost livelihoods. 

This then raises the issue of migration related to development and mining in 
Mongolian drylands. One discourse features the mobility and safety net that arti-
sanal mining offers (Bryceson 2018; Munkherdene and Sneath 2018). This posits 
that small-scale mining offers a potential, though diffcult, source of income that 
keeps residents in the countryside as people move from site to site. By turning a 
blind eye to the illegality and informality, the process costs the government lit-
tle and may limit out-migration from drylands to the capital (Munkherdene and 
Sneath 2018). A more grounded approach identifes reduced livelihood opportu-
nities due to mining combined with increased climate variability, which drive lo-
cals from the land and out of herding, often to become unskilled workers in urban 
shantytowns. The key point is that long-serving rural practice—pastoralism sus-
taining small communities—is transitioning to a mixed industrial/artisanal min-
ing and herding model for sustenance, with resulting dramatic movement towards 
towns and the capital as the fnal locus, after disappointing rural livelihoods. 

Similar to Niger and the Sahel context, large-scale mining reorients customary 
local practice and livelihoods. Company mines provide low-skilled employment for 
some, yet pastoral work supports more families. As mine license areas (extending 
up to 80 sq km) displace herders, communal customary land tenure and family 
pasture rights lead to confict, especially over access to water. Artisanal mining is 
impossible in the vicinity of large mines; locals are known to travel far afeld when 
new small-scale discoveries are made. While there may be protests locally and in 
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the capital, there are no disruptive non-state actors. Here, legitimate enterprises, 
usually Mongolian, Chinese, and Russian companies, exploit minerals for export to 
neighbouring China. The process of acquiring licenses and export permits has led 
to elite capture and rocketing corruption levels. The (in)famous case of Oyu Tolgoi 
(owned by Rio Tinto) is now known more positively as a case where ‘Mongolian 
herders […] took on a corporate behemoth—and won’ (Sternberg et al. 2020: 536). 
The mediated community settlement represents constructive engagement between 
a mine and pastoralists, made possible by an open, democratic society and a com-
pany’s interest in corporate responsibility. Though the mine and government are 
currently in contract renegotiation, common in Mongolia, on this matter there was 
no interference (or attention) from the government. The long mediation refected 
the contentious livelihood challenges and development process. 

Summary 

The open cut recognizes the challenges and contestation between mining and 
development in rural dryland communities. Focused on the Sahel and the Gobi, 
this chapter has identifed how access to common-pool resources, such as pasture 
and water, may be undermined by powerful actors and states. The confict may 
be characterized as being one between pastoralists, agrarians, and communities 
vs mining, yet it also refects the struggle between local artisanal and industrial-
scale mining. Mobile livelihoods, usufruct rather than legal land rights, and com-
petition for and contamination of resources differentiate stakeholders and refect 
power imbalances and threats to livelihoods. Particularly challenging in the Niger 
uranium case is the intersection of colonial history and postcolonial dismantling 
of the commons, state insecurity, and the ideoscape of terrorism. In contrast, the 
Mongolian case refects an ongoing transition that refects the co-existence of 
mining and herding in rural communities. 

As marginal environments, drylands are resource-limited in water, vegetation, 
and ecological productivity. Here altered land use and land cover by extractive 
industries with state alliances disrupt customary mobile livelihoods and may 
reduce pasture access, pollute environments, and necessitate resettlement from 
homelands. Alternative work in mining, out-migration, and new economic activ-
ity (perhaps illicit) refect the resultant waning pastoral viability. Displacement 
distorts land use and rights, increases competition, and drives overuse of available 
resources. Extractive benefts accrue to companies and the state yet foster local 
insecurity, while this is hidden behind discourses of development and sustain-
ability, acting as anti-politics machines (see Ferguson 1994). Added burdens of 
colonial legacies, power inequities, and violent movements in the Sahel make 
pastoralism a problematic pursuit, because of the narrative of being a negative and 
underdeveloped form of resource use that is also linked to overuse and terrorism. 
The same can be said about artisanal mining, which is often labelled negatively 
in order to render it illegitimate and a dangerous livelihood. However, local peo-
ple have their strategies and react to the dominant pressures in their own ways, 
which may be termed ‘weapons of the weak’ (see Scott 1985), and the anti-politics 
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machine in this drama of the grabbed commons can turn into a politics machine 
(see Niederberger et al. 2016; Gerber and Haller 2020). 

In Mongolia, local pastoralists were able to claim their rights based on the 
recognition of global and national legal standards. On the other hand, cases in 
Mali and Niger show little prospect of positive engagement or resolution. State 
and company hegemony, violent state and non-state groups, and a lack of outside 
support—as well as being labelled negatively (terrorism-scape; see also Chapter 3 
on drylands narratives, this volume)—have left pastoralists and artisanal miners 
with few ways to ameliorate conditions. Global efforts towards responsible min-
eral supply chains, increased demand for critical minerals, and continued efforts 
of the Extractive Industries Transparency Initiative (EITI) (joined by Mali, Niger, 
and Mongolia) bring attention to mining impact on communities. Yet legality, 
health and safety measures, and human security benchmarks have limited impact 
as voluntary initiatives and standards, and they may not be adequate to improve 
precarious living conditions (Calvão et al. 2021; see also critical discussions on 
CSR in Gerber and Haller 2020). Power asymmetries, historical legacies, weak 
institutions, and corruption continue to disadvantage pastoralists and their com-
munities. This leads them to pursue their actions differently, from low-level resist-
ance to successful claiming of rights also based on external support. 

This chapter has shown how mining changes local livelihoods, dryland land-
scapes, their cultural environments, and property rights such as access to for-
mer pastoral commons. Responses have to deal with imbalances between large 
mining companies and local actors, including artisanal miners and pastoral life-
styles. Developing feasible processes is essential to mitigate extractive impacts on 
communities and increase the distribution of extractive rents. Desert marginal-
ity is part of the dynamic that mining exacerbates for local inhabitants. As in 
Chapter 13 (this volume), the current chapter has considered the role of local 
institutions in regulating access and of resource governance (constitutionality) 
when approaching the mining sector. Successful engagement in the Mongolian 
case was possible with cooperative effort and external support, and without the 
threat of violence. This may be an exception, with the challenges confronted in 
Niger and Mali more typical of dryland mining conditions. Throughout marginal 
drylands, limited on-the-ground understanding of reproduced colonial struc-
tures and of power inequities suggests that more just and robust institutions and 
the processes outlined in this volume are fundamental to improving extractive 
practices and community lives. It also critically questions the role of the global 
North—especially of European countries with their colonial and postcolonial 
legacies and their hosting of large mining companies (e.g. by Switzerland) with or 
without direct colonial pasts. 

Note 
1 https://www.orano.group/en/news/news-group/2021/march/a-new-stage-commences-

for-the-cominak-mine-in-niger;and https://www.rf.fr/en/africa/20210315-niger-uranium-
mine-closure-arlit-cominak-hundreds-of-jobs-cut-concerns-for-environment-africa-
economy-orano 

https://www.orano.group
https://www.orano.group
https://www.rfi.fr
https://www.rfi.fr
https://www.rfi.fr


 

 
   

      
  
      

  
      

    
          

  
     

    

    
 

 
    

 
      

    
 

  
     

 
     

 
 

    
  

 

  
    

      
     

  
   

       
     

    
 

   
 

 

108 Troy Sternberg et al. 

References 

Afane, A. and Gagnol, L. (2021). Une ruée vers l’or contemporaine au Sahara: l’extrac-
tivisme aurifère informel au nord du Niger. VertigO-la revue électronique en sciences de 
l’environnement 20(3): 1–26. 

Andersson, R. (2016). Here be dragons: Mapping an ethnography of global danger. Current 
Anthropology 57(6): 707–731. 

Besada, H. and Martin, P. (2015). Mining codes in Africa: Emergence of a ‘fourth’ genera-
tion? Cambridge Review of International Affairs 28(2): 263–282. 

Bøas, M. (2015). Crime, coping and resistance in the Mali-Sahel periphery. African Secu-
rity 8(4): 299–319 http://ds.doi.org/10.1080/19392206.2015.1100506 

Bolay, M. (2014). When miners become ‘foreigners’: Competing categorizations within 
gold mining spaces in Guinea. Resources Policy 40: 117–127. 

Bolay, M. (2016). Artisanal gold miners encountering large-scale mining in Guinea: Expul-
sion, tolerance and interference. In:  Niederberger, T. et al. (eds.). The open cut: Mining, 
transnational corporations and local populations, pp. 187–204. Munster: LIT Verlag. 

Bolay, M. (2021a). Des réseaux aux chaînes d’approvisionnement. Économies morales et per-
formances de moralisation dans le commerce de l’or au Mali post 2012. Politique Africaine 
164: 1–10. 

Bolay, M. (2021b). Disentangling mining and migratory routes in West Africa: Decisions 
to move in migranticised settings. Social Inclusion 9(1): 235–246. 

Bolay, M. and Knierzinger, J. (2021). Corporate gift or political sacrifce? State-sponsored 
CSR and electricity provision in Guinean extractive enclaves. Political Geography 84: 
102300. 

Bromehead, C.E.N. (1940). The evidence for ancient mining. The Geographical Journal 
96(2): 101–118. 

Brottem, L.V., and Ba, L. (2019). Gendered livelihoods and land tenure: The case of arti-
sanal gold miners in Mali, West Africa. Geoforum 105: 54–62. 

Bryceson, D.F. (2018). Artisanal gold rush mining and frontier democracy: Juxtaposing 
experiences in America, Australia, Africa and Asia. In: Lahiri-Dutt, K. (ed.). Between 
the Plough and the Pick, pp. 31–61. Acton: Australian National University Press. 

Bryceson, D.F., Fisher, E., Jønsson, J.B. and Mwaipopo, R. (eds) (2014). Mining and social 
transformation in Africa: Mineralizing and democratizing trends in artisanal production. 
Abingdon: Routledge. 

Calvão, F., Mcdonald, C.E.A. and Bolay, M. (2021). Cobalt mining and the corporate out-
sourcing of responsibility in the Democratic Republic of Congo. The Extractive Indus-
tries and Society 8(4): 100884. 

Chevrillon-Guibert, R., Gagnol, L. and Magrin, G. (2019). Les ruées vers l’or au Sahara et 
au nord du Sahel. Ferment de crise ou stabilisateur? Hérodote (1): 193–215. 

Claudot-Hawad, H. (2013). La ‘question touarègue’: quels enjeux? In Galy, M. and Badie, B. 
(eds) La guerre au Mali: comprendre la crise au Sahel et au Sahara: enjeux et zones d’ombre, 
125–147. Paris: La Découverte. 

Claudot-Hawad, H. and Lefèvre-Witier, P. (2009). Désertifcation et civilisation nomade au 
Sahara: naissances conjointes. Antropo 18: 87–94. 

Collectif Tchinaghen (2008). La malédiction de l’uranium. Le Nord-Niger victime de ses rich-
esses. Agadez (Niger): Dossier d’Information, Collectif Tchinaghen, Paix et Solidarité 
pour le Nord-Niger. 

Denis, F., Manier, S. and Siby, N. (2008). Niger. La bataille de l’uranium. France 5 and 
Galaxie Presse (Film) 

http://ds.doi.org/10.1080/19392206.2015.1100506


The ‘open cut’ in drylands 109

Dessertine, A. ( 2019). And justice for all land? Power and land in the context of gold min-
ing ( Guinea). Revue internationale des etudes du developpement 2:  141–  164.

Dessertine, A. and Noûs, C. ( 2021). Hybrid territorialisation: A reconfiguration of rural 
spaces through gold mining in Upper Guinea. Political Geography 86: 102348.

Di Balme, L.A. and Lanzano, C. ( 2013). ‘ Entrepreneurs de la frontière’: le rôle des comptoirs 
privés dans les sites d’extraction artisanale de l’or au Burkina Faso. Politique africaine ( 3): 
 27–  49.

Dixon, A.A. ( 2010). Left in the dust. AREVA’s radioactive legacy in the desert towns of Niger. 
Amsterdam: Greenpeace International.

Enkhjargal, E. ( 2021). Mining’s shadow on Mongolia’s environment and heritage. In 
Sternberg, T., Toktomushev, K. and Ichinkhorloo, B. ( eds) The impact of mining lifecycles 
in Mongolia and Kyrgyzstan: Political, social, environmental and cultural contexts. Abing-
don: Routledge.

Ferguson, J. ( 1994). The  anti-  politics machine: ‘ Development’, depoliticization, and bureau-
cratic power in Lesotho. Minneapolis: University of Minnesota Press.

Gagnol, L. and Afane, A. ( 2010). Quand l’injustice est spatiale. Le nomadisme pastoral 
face à l’impératif territorial dans le Sahara nigérien. Justice Spatiale/ Spatial Justice 2:  1–  16.

Gantumur, A., Mętrak, M., Wiłkomirski, B. and  Suska-  Malawska, M. ( 2017). Environ-
mental and social consequences of gold mining in Mongolia. Monitoring Środowiska 
Przyrodniczego 19( 1):  11–  15.

Gerber, J.D. and Haller, T. ( 2020). The drama of the grabbed commons:  Anti-  politics ma-
chine and local responses. The Journal of Peasant Studies 48( 6):  1304–  1327. https:// doi.
org/ 10.1080/ 03066150.2020.1758673

Granvaud, R. ( 2012). AREVA en Afrique. Une face cachée du nucléaire français. Dossier 
Noires 24. Marseille: AGONE.

Grégoire, E. and Gagnol, L. 2017. Ruées vers l’or au Sahara: l’orpaillage dans le désert du Ténéré 
et le massif de l’Aïr ( Niger). EchoGéo. http:// journals.openedition.org/ echogeo/ 14933

Haller, T. ( 2019). The different meanings of land in the age of neoliberalism: Theoretical 
reflections on commons and resilience grabbing from a social anthropological perspec-
tive. Land 8( 7): 104. https:// doi.org/ 10.3390/ land8070104

Haller, T. ( 2020). Institution shopping and resilience grabbing: Changing scapes and grabbing 
pastoral commons in African floodplain wetlands. Conservation and Society 18( 3):  252–  267.

Hilson, G. ( 2013). ‘ Creating’ rural informality: The case of artisanal gold mining in  Sub- 
 Saharan Africa. SAIS Review of International Affairs 33( 1):  51–  64.

Hsu, Y.K., Bray, P.J., Hommel, P., Pollard, A.M. and Rawson, J. ( 2016). Tracing the flows of 
copper and copper alloys in the Early Iron Age societies of the eastern Eurasian steppe. 
Antiquity 90( 350):  357–  375.

Intergovernmental Forum on Mining, Minerals, metals and sustainable development 
( IGF). ( 2017). Global trends in artisanal and  small-  scale mining ( ASM): A review of 
key numbers and issues.

Jenkins, K. ( 2017). Women  anti-  mining activists’ narratives of everyday resistance in the 
Andes: Staying put and carrying on in Peru and Ecuador. Gender, Place  & Culture 
24( 10):  1441–  1459.

Keenan, J. ( 2008). Uranium goes critical in Niger: Tuareg rebellions threaten Sahelian 
conflagration. Review of African Political Economy 117:  449–  466.

Keenan, J. ( 2009). The dark Sahara: America’s war on terror in Africa. London: Pluto Press.
Kevane, M. (2015). Gold Mining and Economic and Social Change in West Africa. In 

Monga, C. and Lin, J.  (eds.), The Oxford Handbook of Africa and Economics: Volume 2: 
Policies and Practices. Oxford: Oxford University Press.

https://doi.org/10.1080/03066150.2020.1758673
https://doi.org/10.1080/03066150.2020.1758673
http://journals.openedition.org
https://doi.org/10.3390/land8070104


 

          

 
      

    
      

  

      
 

       
    

     

 

 
    

       
 

      
  

 

 
      

     

  
  

    
    

 
 

      
 

 

    
             

     
       

   

110 Troy Sternberg et al. 

Ki-Zerbo, J., Hammer, E. and Klicker, J.R. (1979). Die Geschichte Schwarz-Afrikas. Wup-
pertal: Hammer. 

Krings, T. (1995). Marginalisation and revolt among the Tuareg in Mali and Niger. Geofo-
rum 36(1): 57–63. 

Lahiri-Dutt, K. and Dondov, H. (2017). Informal mining in Mongolia: Livelihood change 
and continuity in the rangelands. Local Environment 22(1): 126–139. 

Lanzano, C. and Arnaldi di Balme, L. (2017). Des ‘puits burkinabè’ en Haute Guinée: pro-
cessus et enjeux de la circulation de savoirs techniques dans le secteur minier artisanal. 
Autrepart (2): 87–108. 

Lanzano, C. and Arnaldi di Balme, L. (2021). Who owns the mud? Valuable leftovers, so-
ciotechnical innovation and changing relations of production in artisanal gold mining 
(Burkina Faso). Journal of Agrarian Change 21(3): 433–458. 

Luning, S. (2014). The future of artisanal miners from a large-scale perspective: From 
valued pathfnders to disposable illegals? Futures 62: 67–74. 

Mortimore, M., Anderson, S., Cotula, L., Davies, J., Faccer, K., Hesse, C., Morton, J., 
Nyangena, W., Skinner, J. and Wolfangel, C. (2009). Dryland opportunities: A new par-
adigm for people, ecosystems and development. Gland: International Union for Conserva-
tion of Nature (IUCN). 

Munkherdene, G. and Sneath, D. (2018). Enclosing the gold-mining commons of Mongo-
lia. Current Anthropology 59(6): 814–838. 

Myadar, O. and Jackson, S. (2019). Contradictions of populism and resource extraction: 
Examining the intersection of resource nationalism and accumulation by dispossession 
in Mongolia. Annals of the American Association of Geographers 109(2): 361–370. 

Niederberger, T., Haller, T. Gambon, H., Kobi, M. and Wenk, I. (eds) (2016). The open cut: 
Mining, transnational corporations and local populations. Hamburg: Action Anthropol-
ogy. Lit. 

Nixon, R. (2011). Slow violence and the environmentalism of the poor. Cambridge, MA: Har-
vard University Press. 

Nixon, S., Rehren, T. and Guerra, M.F. (2011). New light on the early Islamic West Afri-
can gold trade: Coin moulds from Tadmekka, Mali. Antiquity 85(330): 1353–1368. 

Organisation for Economic Co-operation and Development (OECD) (2018). L’or à la 
croisée des chemins, Etude d’évaluation des chaînes d’approvisionnement en or produit au 
Burkina Faso, au Mali et au Niger. Paris: OECD. 

Oxby, C. and Walentowitz, S. (2016). Uranium mining in Niger: Undermining pastoralist 
lifeworlds. In Niederberger, T., Haller, T. Gambon, H., Kobi, M. and Wenk, I. (eds) The open 
cut: Mining, transnational corporations and local populations, pp. 155–186. Hamburg: LIT. 

Pérouse de Montclos, M.-A. (2018). L’Afrique, nouvelle frontière du djihad? Paris: La 
Découverte. 

Sandor, A. and Campana, A. (2019). Les groupes djihadistes au Mali, entre violence, re-
cherche de légitimité et politiques locales. Canadian Journal of African Studies/Revue 
canadienne des études africaines 53(3): 415–430. 

Scheele, J. (2012). Smugglers and saints of the Sahara: Regional connectivity in the twentieth 
century. Cambridge: Cambridge University Press. 

Scott, J. C. (1985). Weapons of the weak: Everyday forms of peasant resistance. New Haven: 
Yale University Press. 

SDC (Swiss Development Corporation) (2018). Sustainable artisanal mining project  – 
Factsheet. https://asmhub.mn/uploads/fles/factsheet-english-2018_1.pdf 

Siegel, S. and Veiga, M.M. (2009). Artisanal and small-scale mining as an extralegal 
economy: De soto and the redefnition of ‘formalization’. Resources Policy 34(1–2): 
51–56. 

https://asmhub.mn


 

       
   

 
 

 
      

 
   

   
 

 

  
     

  

 
 

 
    

 
 

      
    

      
        

 
      

 
      

The ‘open cut’ in drylands 111 

Sovacool, B.K., Ali, S.H., Bazilian, M., Radley, B., Nemery, B., Okatz, J. and Mulvaney, 
D. (2020). Sustainable minerals and metals for a low-carbon future. Science 367(6473): 
30–33. 

Spittler, G. (1993). Les Touaregs face aux sècheresse et aux famines: les Kel Ewy de l’Aïr 
(Niger). Paris: Karthala. 

Sternberg, T. (2020). Confict and contestation in Kyrgyz mining infrastructure. The 
Extractive Industries and Society 7(4): 1392–1400. 

Sternberg, T., Ahearn, A. and McConnell, F. (2020). From confict to a community de-
velopment agreement: A south Gobi solution. Community Development Journal 55(3): 
533–538. 

Sternberg, T., Toktomushev, K. and Ichinkhorloo, B. (2021). Mining lifecycles in Mongolia 
and Kyrgyzstan. In Sternberg et al. (eds) The impact of mining lifecycles in Mongolia and 
Kyrgyzstan: Political, social, environmental and cultural contexts. Abingdon: Routledge. 

Teschner, B.A. (2014). ‘Orpaillage pays for everything’: How artisanal mining supported 
rural institutions following Mali’s coup d’état. Futures 62: 140–150. 

Thurston, A. (2020). Jihadists of North Africa and the Sahel: Local politics and rebel groups. 
Cambridge: Cambridge University Press. 

Tursalieva, A. (2021). Gold mining conficts in Kyrgyzstan: When context and culture 
matters. In Sternberg, T., Toktomushev, K. and Ichinkhorloo, B. (eds) The impact of 
mining lifecycles in Mongolia and Kyrgyzstan: Political, social, environmental and cultural 
contexts. Abingdon: Routledge. 

van Dijk, H. (2017). Climate change, drylands and confict in Africa. In van Beek, W., 
Damen, J. and Foeken, D. (eds) The face of Africa. Essays in honour of Ton Dietz, pp. 115– 
129. Leiden: ASCL Publications. 

Verbrugge, B. and Geenen, S. (2019). The gold commodity frontier: A fresh perspective 
on change and diversity in the global gold mining economy. The Extractive Industries 
and Society 6(2): 413–423. 

Vidal, O., Goffé, B. and Arndt, N. (2013). Metals for a low-carbon society. Nature Geosci-
ence 6(11): 894–896. 

Weira, A. (2016). La colère dans le vent.Filmhttps://vimeo.com/ondemand/lacoleredanslevent/ 
216672169 

Werthmann, K. (2003). The president of the gold diggers: Sources of power in a gold mine 
in Burkina Faso. Ethnos 68(1): 95–111. 

Zounmenou, D. (2013). The National Movement for the Liberation of Azawad factor in 
the Mali crisis. African Security Review 22(3): 167–174. 

https://vimeo.com
https://vimeo.com

	Cover
	Half Title
	Series Page
	Title Page
	Copyright Page
	Table of Contents
	Editors and contributors
	Acknowledgements
	1 Drylands, frontiers, and the politics of change
	PART I: Climate, environment, and narratives
	2. Climate variability and institutional flexibility: resource governance at the intersection between ecological instability and mobility in drylands
	3. Environmental crisis narratives in drylands

	PART II: Resources, institutions, and power
	4. Wetlands in drylands: Large-scale appropriations for agriculture, conservation, and mining in Africa
	5.Large-scale agricultural investments in drylands: facing some blind spots in the grabbing debate
	6. The 'open cut' in drylands: Challenges of artisanal mining and pastoralism encountering industrial mining, development, and resource grabbing
	7 Mega-infrastructure projects in drylands: from enchantments to disenchantments
	8 The new green grabbing frontier and participation: conserving drylands with or without people

	PART III: Conflict, connection, and livelihoods
	9 Religious movements in the drylands: ethnicity, jihadism, and violent extremism
	10 Making cities in drylands: migration, livelihoods, and policy
	11 Drylands connected: mobile communication and changing power positions in (nomadic) pastoral societies

	PART IV: Responses and potentials
	12 Pastoralists under COVID-19 lockdown: collaborative research on impacts and responses in Kenyan and Mongolian drylands
	13 Alternative perspectives: a bright side of natural resource governance in drylands

	Index



