
 
 

UPPSATSER: 
Kulturgeografiska institutionen 

 
 
 
 
 
 
 
 
 
 

Environmental migration in Bolivia? 
Perceived effects of climate variability on internal 

migration to the area of Sacaba 
 
 
 
 

Sara Poppler Carredano 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ABSTRACT  
Poppler Carredano, S. 2015. Environmental migration in Bolivia? - Perceived effects of climate 
variability on internal migration to the area of Sacaba. Department of Human Geography, University 
of Uppsala 
 
There has been an on-going discussion between researchers regarding the economic and climate 
induced reasons for migration (Renaud et al. 2011, Afifi, 2011).  There also seems to be insufficient 
data when it comes to internal migration within low-income countries (Tacolí, 2009). This study 
focuses on the impact of climate change and climate variability on migration processes to the area of 
Cochabamba, Bolivia. Two communities were chosen as study areas: Lopez Rancho and Alto 
Paraíso, both located in the growing city of Sacaba in the department of Cochabamba. In total 13 
semi-structured interviews were made, including three key-informants and ten migrants, of which 
nine were female and one was male. The results show that while perceived environmental changes 
had an impact on the decision to migrate for six out of the ten respondents, other factors, such 
as education, infrastructure, health services, economy and decisions based on the family as a whole, 
were also important. Future studies on this subject can include these factors into various frameworks 
and surveys so that the nature of migration flows can be understood better.   
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1. INTRODUCTION 
 

The term migration refers to movement of people over various distances for the purpose of 
taking up permanent or semi-permanent residence (National Geographic Society, 2005). 
During recent decades, global migration has increased significantly. The number of 
international migrants was reported to be more than 232 million people in 2013, an increase 
of 50 percent from 1990 (United Nations, 2013). At the same time, the number of internal 
migrants is exceeding the number of international migrants by far. Measured as people living 
outside their birth region but within their home country, internal migrants are estimated to 
make up 12 percent of the world’s total population; a total of 763 million people (Bell and 
Charles-Edwards, 2013). 
 Historically, environmental and climate change have played an influential role in human 
migration (Assan and Rosenfeld, 2012, Laczko and Aghazarm, 2009, McLeman and Smit, 
2006).1 Historical examples include the relocation of entire societies due to drought, such as 
the Ancestral Pueblo farmers of Chaco Canyon in New Mexico (Fagan, 2009) and the so-
called Dust Bowl in the southern plains of the USA, which consisted of a long period of dust 
storms in the 1930s that caused millions of people to migrate (Worster, 2004).  
 There has recently been an increase in research interest in the impact of climate change 
on human mobility and migration (Renaud et al., 2011, Nawrotzki et al., 2013, Tacoli, 2011). 
The Intergovernmental Panel on Climate Change (IPCC) predicts that climate change over the 
21st century will have a significant impact on migration and the displacement of people. 
Displacement is defined as the movement of people from their place of residence when 
extreme weather events, such as flood and drought, make areas temporarily uninhabitable 
(Adger et al., 2014, p. 768). According to the IPCC Fifth Assessment Report (AR5) there is 
now clear evidence of human influence on climate change and global temperatures are 
predicted to continue to rise. Events such as heat waves and extreme precipitation events are 
expected to intensify and occur more frequently. Further, sea level and sea temperature will 
continue to rise, putting both natural and human systems at risk (Adger et al., 2014, Field et 
al., 2014).  
 However, there are several controversies in the contemporary academic debate about the 
relationship between migration and climate change (Assan and Rosenfeld, 2012, Tacoli, 2011, 
Castles, 2002). The predictions of the number of displaced people due to climate change vary 
from 200 million people up to 1 billion people by 2050 (Myers, 2001, Christian Aid, 2007 in 
Assan and Rosenfeld, 2012). At the same time, there are scholars that reject these projections, 
arguing that environmental factors cannot only be seen as an isolated factor for population 
displacement as they are also related to economic and political circumstances (Black et al., 
2011, Tacoli, 2009). The IPCC report emphasizes the complications involved in producing 
quantitative estimates, due to the complex nature of and multiple reasons behind migration. It 

                                                
1Climate change according to the IPCC definition refers to both anthropogenic and natural change. 
Environmental change is  referring to both climate change and the Weather Meteorological Organization's 
(WMO's) definition of climate variability as in climate variations occurring within a smaller timescale. See 
Section 3.2 Defining climate change and climate variability for further explanation. 
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is also impossible to predict exactly what the impacts of climate change will be (Adger et al., 
2014). There is also a research gap in migration studies, specifically a lack of comprehensive 
data on migration flows, especially concerning internal migration within low-income 
countries (Tacolí, 2011). According to Tacoli, there is a need to broaden the studies of 
duration, destination, and composition of these migration flows in order to understand how 
they affect the out- and in-migration communities and how they impact policy development 
concerning migration, in the affected countries (Tacoli, 2009). Scientists are also encouraged 
to gain more knowledge of how slow onset events, such as desertification, affect internal and 
international migration (Renaud et al., 2011). The fast onset changes, also defined as rapid 
onset hazards (Renaud et al., 2011), such as hurricanes and landslides, require people to 
rapidly flee the exposed area, often in order to save their lives. The event in itself is often 
considered to have an direct affect on the population regardless of other contributing factors 
exposing the population to environmental change. However, slow onset changes, occurring 
over a longer period of time, are argued to be the consequence of a combination of 
environmental, socio-economical and political factors (Renaud et al., 2011). The slow onset 
events are considered to require more research because they have an effect on a broader group 
of people than fast onset events and involve different coping and adaptation strategies than the 
fast onset changes (Laczko and Aghazarm, 2009).2 One attempt of differentiating the 
migration related to slow and fast onset changes is the Conceptual Framework of 
Environmental Migrants (Renaud et al., 2011). The objective of the approach is to categorize  
migrants into three different categories based on the circumstances surrounding the migration, 
such as if the environmental change is of slow or fast onset character, and the vulnerability 
and alternative livelihoods of the affected individuals or communities.3  
  In order to gain a deeper understanding of the connection between climate change and 
migration, this study focuses on migrants’ experiences of environmental change and whether 
it is perceived to have an impact on their processes of migration. Bolivia is particularly 
vulnerable to climate change. Due to its geographical position in a climatically volatile region, 
it has been one of the countries that have been most affected by natural disasters in recent 
years. (Oxfam, 2009, p. 5). In addition, the country has a high biodiversity and a varied 
landscape and altitude, ranging from glaciers to tropical rainforest, exposing it to different 
impacts of climate change (Balderrama Mariscal et al., 2011). Bolivia is also one of the 
poorest countries in Latin America. It has a high level of inequality, and much of the poverty 
is concentrated within the indigenous population (Oxfam, 2009). Low-income groups in 
developing countries are reported to be most vulnerable to climate change, while small-scale 
farmers are a particularly vulnerable group because they are dependent on land and 
precipitation for their survival. Due to the recent increase in temperatures and shortening of 
the rainy season, it has become harder for small-scale farmers to live and support themselves 
in Bolivia’s semi-arid regions and on its high plateau (Oxfam, 2009). Reduction of rainfall 

                                                
2 See section 3.1.1 Slow and fast onset  for a further discussion about slow and fast onset changes. 
3 Vulnerability is defined as the ability to maintain a livelihood when affected by an environmental stressor 
(Renaud et al., 2011, p. e16). See section 4.2 Conceptual Framework of Environmental Migrants for further 
information about the framework. 
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can affect farmers through a decline in agricultural production and therefore contribute to 
migration from affected areas (Tacoli, 2009). This thesis relies on interviews made with three 
key-informants and internal migrants living in peri-urbanising areas outside the city of 
Sacaba, located near the departmental capital of Cochabamba. The data was collected during 
several field visits to the neighbouring communities corresponding to the Territorial Base 
Organizations (OTBs) of Lopez Rancho and Alto Paraíso.4  
 
1.1 Aim and Research Questions 
The aim of this study is to examine the impact of environmental changes and other possible 
socio-economic factors on migration to the peri-urbanising areas of the city of Sacaba in 
Bolivia, from rural and urban communities located in the high plateau  (Potosí, Northern 
Potosí, Oruro, La Paz), as well as from other parts of the inter-Andean valleys (Santa Cruz, 
Sucre, Camargo), and the Cochabamba Valley (Arque, Anzaldo and Chapare). I am especially 
interested in investigating in which ways environmental changes are perceived by migrants, as 
in how those perceived changes affected their migration decision and in what ways 
environmental changes interacts with other factors causing migration. 

1. Has some kind of environmental change been perceived by migrants in their 
 out-migration and in-migration communities? In what way is it understood by 
 the migrants as a contributing or inducing factor to their migration decision? 
2. How are other factors involved in the migration process?  
3. How can the Conceptual Framework of Environmental Migrants be used to 
 explain and better understand the described migration flows from the different 
 out-communities to the OTBs of Sacaba? 

 
2. BACKGROUND 
 
2.1 Bolivia  
Bolivia is located in the heart of South America, being made up of a landlocked area of 1.1 
million km2 and bordering Peru, Chile, Argentina, Brazil, and Paraguay (See Figure 1). The 
country is situated between the tropical and the sub-tropical regions in the South-Western 
Hemisphere and has levels of altitude ranging from 100 metres in the east to 6,000 metres in 
the west. Bolivia can be divided into three ecological regions: the lowlands in the east, the 
eastern mountain range and the inter-Andean valleys (Los Valles), and the high plateau 
including high mountains (Altiplano). The country also has access to three major hydrological 
systems, the Amazon basin, the Plata basin, and the Altiplano/Lake Titicaca basin. These 
geographical features give rise to different ecological levels. First, the macrothermal level in 
the eastern lowlands (100-1,000 metres) by the Amazon river basin, with a mainly tropical 
climate, an average temperature of 22 to 24 °C, and a rainfall of 1,000 to 2,000 mm rain per 
year. Secondly, the macrothermal 'El Chaco' region in the Plata basin, with a hot, dry climate 

                                                
4 Territorial Base Organizations (OTB) represent the population living in a community in Bolivia. These are 
established through the Bolivian Popular Participation Law (LPP) (OAS, 2015). 
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and an annual rainfall of 200 to 1,000 mm. Third, the subtropical level between the Plata and 
the Amazon basins at the bottom of the eastern mountain range (1,000 to 1,500 metres). The 
area has a vast variation of rainfall ranging between 500 to 7,000 mm per year, including the 
semi-tropical Yungas. Fourth, the mesothermal level in the inter-Andean valleys (Los Valles) 
based at 1,500 to 2,800 metres, positioned at the foot of the central and eastern Andes, with an 
average temperature of 15 to 20 °C and an average rainfall of 500 to 800 mm per year. The 
department of Cochabamba is located in this ecological level (See figure 1. for close-up map 
on the metropolitan area of Cochabamba and its six municipalities). Fifth, the microthermal 
(2,800 to 4,200 metres) level with a cold climate, averaging 7 to 10°C and with an average 
rainfall of 200 to 700 mm. Within this level is a glacial level (over 4,000 metres) where 
rainfall is less than 500 mm and average temperature below 0 °C, both are in the high 
mountains and Altiplano region. (Balderrama Mariscal et al., 2011). La Paz, El Alto, Potosí, 
and Oruro are cities that are located on the high plateau.  
 

 
Figure 1. Map of Bolivia and close-up map of Cochabamba's six municipalities (Google Maps, 2015). 
 
Due to Bolivia’s geographical characteristics such as location, altitude, and climatic diversity, 
the country has been highly influenced by the cyclical recurring natural climate phenomena El 
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Niño and La Niña. During the more frequently occurring El Niño, the trade winds decline 
leading to warmer temperatures and a decrease in rainfall. During La Niña, trade winds are 
instead being stimulated which is followed by an increase in rainfall and colder temperatures. 
These phenomena normally occur every 9 years with a less strong version occurring every 3 
to 6 years. However, during the last 30 to 35 years, they have become more frequent and more 
intense. One of the main consequences is desertification5, causing erosion and drought, which 
is affecting 41 percent of Bolivia’s land mass (Balderrama Mariscal et al., 2011). There is an 
academic debate on whether climate change is partly reinforcing this natural variation, 
although it has not been proven in previous studies Recent climate change has, however, been 
affecting Bolivia's annual climate cycle by reducing rainfall and number of days of rain per 
year, thus increasing the annual dry periods. Climate change also affects the soil temperature, 
leading to melting glaciers and periods of frost and hail. As climate change also acts through 
inhibiting or stimulating internal climate variability, it does not solely cause new climate 
patterns. These two types of change work in a complementary manner and they are therefore 
hard to disentangle from each other (Balderrama Mariscal et al., 2011). 
 
2.2. Migration in Bolivia 
Migration and mobility have long been important features of the livelihoods of people living 
in the Bolivian Andes. For instance, traditional subsistence farming involves members of the 
same family working with agricultural activities on different altitudes and ecological zones 
and herding livestock far away from the farm. During the less intensive agricultural seasons, 
farmers would also work in the mines in order to diversify their income. Bolivia is 
characterized by significant internal migration, between rural and urban areas, and 
international migration (Balderrama Mariscal et al. 2011, Tacoli, 2011). 
 During the 1950s internal migration became a part of the regional development policies 
of Bolivia, aiming for population redistribution and development of the agricultural sector. 
The population was by then concentrated to the Andean region in the occidental part of the 
country, around old colonial cities such as Potosí. New settlements in the sub-tropical 
lowlands and inter-Andean Valleys were established by the National Council for Colonization 
with the purpose of populating parts of the Bolivian territory that up until then had been only 
sparsely inhabited (Balderrama Mariscal et al. 2011, p. 8). 
 Various economic crises have also been involved in shaping recent migration in Bolivia. 
Firstly, the global mineral crisis in the 1960s which was followed by a drastic fall in the 
international prices for mining. In 1985, the state-owned mining company was closed down, 
leading to mass lay-offs of people working in the mining industry, including farmers who 
worked in the mines during the agricultural slack season. Over the following years, a large 
migration of people towards occidental Bolivia took place, mainly towards El Alto, later re-
migrating towards areas like Cochabamba, Chapare, and Santa Cruz. Additionally, in 1985-

                                                
5 According to the United Nations Convention to Combat Desertification (UNCCD) desertification is defined as 
land degradation in arid, semi-arid and dry sub-humid areas through natural processes as well as human 
activities. 
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94, the global economic crisis also affected Bolivia with massive inflation. These years were 
also characterised by an increasing out-migration from Bolivia towards other countries, such 
as Argentina. In the beginning of 2000, Bolivia was suffering from yet another economic 
crisis. Spain was introduced as a new out-migration destination since, at the time there was 
great demand for female domestic workers there. Many Bolivians working in Argentina 
decided to move to Spain, as it was a lot easier for Argentinian residents. Today Bolivia’s 
international migrants are mainly concentrated to six countries, Spain, Italy, the United States, 
Argentina and Brazil and more recently Chile (Interview, Carmen Ledo, key-informant 3, 
2014). The total number of the country's international migrants was recently estimated to 2,5 
million people representing around 25 percent of the total population (Nijenhuis, 2010 in 
Tacoli, 2011). 
 Another event that is argued to have influenced Bolivia's migration is the drought 
between 1983 and 1985. This major ecological event followed the harsh years of El Niño of 
1982- 1983, having a major effect on livelihoods of the rural communities in the valley region 
and on the high plateau. It is said to have influenced both international migration towards the 
USA and Argentina and internal migration towards big cities such as La Paz, Cochabamba, 
and Santa Cruz, as well as rural areas in the lowlands like Chapare in the department of 
Cochabamba and San Julián in the department of Santa Cruz. One of Bolivia’s poorest 
regions, also holding the highest out-migrating rate, is Northern Potosí, an area that is at an 
altitude of over 3,000 metres and is characterized by a cold climate. It has historically been 
affected by economic crises as well as desertification and droughts (Balderrama Mariscal et 
al., 2011). 
 Major urbanization is taking place and during last 30 years, the urban population has 
increased from 36 percent to 62 percent (Tacoli, 2011). Four cities currently contain 70 
percent of the urban population. These are La Paz, El Alto, Santa Cruz and Cochabamba 
(Ledo, 2012). 
 
3. LITERATURE REVIEW   
 
3.1 Environmental migration 
One of the first terms describing environmentally-related migration is environmental refugees. 
The definition can be traced back to the 1970s but it started to gain significant attention when 
used by Essam El-Hinnawi in a report for the United Nation Environment Programme 
(UNEP). The term was defined by him as those people who have been forced to leave their 
traditional habitat, temporarily or permanently, because of a marked environmental 
disruption (natural and/or triggered by people) that jeopardized their existence and/or 
seriously affected the quality of their life (El-Hinnawi, 1985, p. 4). However the definition is 
controversial as the same report also implies the need for international protection, something 
that is now reserved for political refugees in the global Convention on the status of Refugees 
established in Geneva 1951. The definition of environmental refugee is not therefore legally 
applicable and it is believed that it may weaken the binding convention for political refugees 
(Afifi, 2011). There is disagreement as the definition has been used to describe all migration 
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that is somehow linked to environmental factors. The majority of environmental migration is 
taking place within countries, therefore the term internally displaced people is argued to be 
more suitable, as the term refugee is  defined in the context of cross-border migration (Laczko 
and Aghazarm, 2009). The term environmental refugees is also argued as being too simplistic 
and It implies a mono-causality which very rarely exists in practice (Castles, 2002, p. 8).   
 There is also a lack of consensus over defining environmental migration and over 
whether environmental migration can be distinguished from economic migration (Afifi, 2011) 
The difficulties of differentiating the environment’s role from economical and other 
motivations can be roughly explained by two factors. Firstly, a decision to migrate is complex 
and does not only depend on one factor but on multiple factors that often act simultaneously. 
Secondly, environmental degradation often goes hand in hand with social, economic and 
political degradation, making it hard to clearly identify the initial trigger (Renaud et al, 2011). 
The approach to environmental migration can be divided into a maximalist and a minimalist 
approach to the phenomenon (Jónsson, 2010), also referred to as the catastrophists  and the 
sceptics approach (Assan and Rosenfeld, 2012). On one side there are the maximalists 
claiming that there is a direct link between environmental degradation and a huge 
displacement of people. On the other side there are the minimalists that see environmental 
change as only a contextual factor. (Jónsson, 2010). Tacoli questions the catastrophic 
predications of hundreds of millions environmental refugees. She argues that the usage of the 
term denies the complex relationship between environmental change (and perceptions of it) 
and human agency as it implies a direct causal link between environmental change and 
migration (Tacoli, 2009, p. 516). The multi-causality includes people’s adaptation capacities 
and that migration requires economic resources and social networks for support. Tacoli also 
argues that the predictions risk leading to inappropriate policies that will try to influence the 
volume, direction and movement rather than accommodate flows and support migrants 
(Tacoli, 2009, p. 514) and reinforce an already general negative perception of migration. 
Migration also needs to be placed in the context of population distribution and other important 
processes such as the country’s level of urbanization, which is reflected in the direction of 
migration flows. Instead she projects an increase and intensification in high mobility 
associated with strategies of income diversification that involve short term and short distance 
movements as part of a livelihood strategy. This is especially the case for households that 
depend on rain-fed agriculture (Tacoli, 2009). Tacoli suggests that this type of income 
diversification should be seen as an increasingly important element for possible adaptation 
strategies for slow onset changes (Tacoli, 2009, p. 520). Income diversification can also 
include multi-spatiality, this means that parts of the family is residing elsewhere, typically 
family members are living in rural areas and others in urban areas engaging in different types 
of agricultural as well as non-farm activities (Tacoli, 1998).  
   Reaching an internationally accepted definition of describing environmentally related 
migration is, however, important for some scholars, arguing that it is needed in order to guide 
national and international institutions in developing policies addressing the phenomenon and 
also for producing statistics (Laczko and Aghazarm, 2009). One of the proposals is a working 
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definition developed by the International Organization for Migration (IOM) in 2007 where 
environmental migrants are described as: 
 

persons or groups of persons who, for compelling reasons of sudden or progressive 
change in the environment that adversely affects their lives or living conditions, are 
obliged to leave their habitual homes, or choose to do so, either temporarily or 
permanently, and who move either within their country or abroad. (Laczko and 
Aghazarm, 2009, p.19). 

The IOM term is includes all forms of environmental migration and involve  temporary, 
permanent, internal and international and voluntary or involuntary migration (Laczko and 
Aghazarm, 2009). Other attempts have been made at defining and differentiating different 
types of environmental migration. Renaud et al (2011) stress the importance of dividing 
environmental migration into different categories in order to develop appropriate policies that 
differ according to context (See section 4.2 Conceptual Framework of Environmental 
Migrants for further explanation).  

3.2 Defining climate change and climate variability   
Climate change is defined by the Framework Convention of Climate Change (UNFCC) as a 
change of climate which is attributed directly or indirectly to human activity that alters the 
composition of the global atmosphere and which is in addition to natural climate variability 
observed over comparable time periods (UNFCCC, 1992, p. 3 in IPCC, 2014). In this 
definition, there is a distinction between climate changes connected to human activity and 
those which are attributed to natural causes, while the second group is referred to as climate 
variability.  
 In the definition made by the IPCC AR5 (IPCC, 2014), there is no such distinction and 
the usage of the term can refer to both anthropogenic and natural internal changes. Instead it 
refers to climate change as a change in the state of the climate that can be identified (e.g., by 
using statistical tests) by changes in the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer (IPCC, 2014, p. 5) The terms 
climate variability and climatic variability are here rather used as measurements to identify 
climate change. To distinguish between the anthropogenic and natural changes, they are 
sometimes referred to as natural variability and anthropogenic climate change in the report.  
 The World Meteorological Organization (WMO, 2015) defines climate variability  as 
variations in climate on all temporal and spatial scales that occur within a small timescale, 
compared to climate change which can consist of both variations in climate variability and in 
the mean state of the climate measured over a large timescale, decades or longer. Variability 
caused by natural changes is described as internal variability, while external variability is 
variability caused by human activity (WMO, 2015). In this thesis, I use the terms climate 
change and variability based on the IPCC and WMO definitions. Because of the ambiguities 
in the use of the terms in studies on the migration-environment nexus, the term environmental 
change is also used to refer to both external and internal climate variability and climate 
change. 
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3.1.1 Slow and fast onset  
Environmental changes can be divided into gradual and slow onset environmental changes 
and gradual loss of eco-system services such as land degradation, desertification, sea level rise 
and coastal and soil erosion and fast onset environmental events such as hurricanes, 
earthquakes, floods, landslides, cyclones and tornados (Renaud et al., 2011) These two types 
of changes affect people in different ways, although fast onset changes and extreme events 
tend to have dominated media coverage, slow onset changes affect a much larger group of 
people thus, according to the International Emergencies Disaster Database (in Laczko and 
Aghazarm, 2009), the number of people affected by storms from 1979 to 2008 was 718 
million, while 1,5 billion people experienced drought.  Another difference is that they involve 
different support, coping and adaptation strategies. In the cases where environmental change 
involves migration, fast onset events leave no time for preparation and force people to leave 
quickly and perhaps be unable to return for some time due to damage inflicted on their former 
house or land. The slow onset changes, on the other hand, give more time for people to 
consider their options before deciding on a possible migration and could involve the migration 
of distinct family members, leaving parts of the family behind (Laczko and Aghazarm, 2009, 
Renaud et al., 2011).  

4. THEORETICAL FRAMEWORK 
 
To be able to understand the complexity of the motives behind migration processes and the 
phenomenon of climate-induced migration, I have used different theories. The study is based 
on concepts originating from the traditional theories of migration, as well as on more recent 
theoretical concepts on environmental migration. Traditional migration theories, such as the 
push and pull theory, are used to identify the factors that motivate migration, while The New 
Economics of Labour Migration theory (NELM) is used to analyse the role of migration as a 
livelihood strategy through income and risk diversification. The Conceptual Framework for 
Environmental Migrants, proposing three types of environmental migrants, is then evaluated. 
 
4.1 Migration theories  
4.1.1 Push and pull 
Several established theories on migration have originated from the field of economics, such as 
the classical theory of push and pull factors, based on Lee's focus on factors that motivate 
migration, associated to the area of origin as well as to the area of destination (Lee, 1966). 
The first one refers to the forces that tend to trigger, or push, out-migration from an area, and 
the second describes forces that attract, or pull, in-migration to a certain place (Mcleman and 
Smit, 2006). The theory was later developed to include other non-economic motivations for 
migration. For example, Castles and Miller (1998 in Mcleman and Smit, 2006) propose 
factors such as demographic growth, low living standards, and political repression versus 
political freedom and availability of land.  
 The push and pull theory has been used as an analytical framework in studies concerning 
environmental migration (Xiangjing 2009, Afifi, 2011). It is considered to have dominated the 
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debate about the link between migration and environmental change (Jónsson, 2010). The 
theory has been criticized for being simplistic and drawing on the assumption that out-
migrating communities are disconnected from the rest of society and are entirely agrarian 
without having adaptation strategies, newer technology, and multiple income sources. It also 
assumes a direct causal stimulus-response link between migration and environmental change, 
disregarding the complexity of a migration decision and the fact that not all communities and 
people experiencing environmental change respond by migrating (Jónsson, 2010). In this 
study, the push and pull theory is therefore complemented by the more multifaceted NELM 
theory that considers migration as a phenomenon being driven by several factors (see figure 
2.). 
 

 
Figure 2. NELM approach (Kniveton et al., 2008 ). 
 
4.1.2 NELM - The new economics of labour migration  
The New Economics of Labour Migration (NELM) theory was developed to challenge the 
neoclassical economic migration theories based on accumulation of capital as the principal 
motive for migration (Massey et al., 1993). Neoclassical economics is grounded in the belief 
in an individual making rational choices based on the costs and benefits of migrating, 
suggesting that labour markets and differences in salaries are the primary drivers of migration. 
Instead, the NELM theory includes more than simply income-maximizing motives and 
suggests that migration decisions are not only taken by isolated individual actors, but on a 
household level, driven by the motive of minimizing the exposure to risks of economic 
decline or stagnation of a place. By having different family members migrating to different 
places, there is a lower chance that everyone will be affected by an eventual crisis. The theory 
also holds the importance of remittances, referring to money being sent home by migrated 
family members (Massey et al., 1993). 
 The NELM theory of household risk diversification has been used in several studies 
concerning environmentally-related migration (Hunter et al., 2015). For example, reduction of 
rainfall has been shown to pose a risk to rural households in Northern Mexico, who respond 
by diversifying their income through out-migration of a family member (Nawrotzki et al., 
2013). 
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4.2 Conceptual Framework of Environmental Migrants 
In order to conceptualize the phenomenon of environmental migration, Renaud et al. (2011) 
are proposing three types of environmental migrants. According to Renaud et al. it is 
important to recognize the different ways in which the environment is influencing migration 
to see what type of assistance and help is required in each different situation. The conceptual 
framework aims to decide whether or not migration is induced by environmental factors and 
to what extent. These environmental factors are described as holding a primary, underlying or 
secondary role. The first category is Environmental Emergency Migrants (EEM) meaning 
those who have had to flee from a considerable environmental fast onset event in order to 
save their lives. It often involves taking refuge on a temporary basis. The environment is here 
understood as the underlying factor and the socio-economic situation counts as a secondary 
factor. The second category describes Environmentally Forced Migrants (EFM) who have to 
leave, rather than flee, to avoid a slower environmental deterioration or change. These people 
may not have a home to go back to because of the severity of the environmental deterioration 
of their land. Due to slow onset changes such as coastal erosion, sea level rise or the 
degradation of soil, the land is no longer able to provide the services that are needed by its 
inhabitants. In other cases, the land may not be entirely deteriorated, and people might be able 
to return to their former place of residence, especially in cases where there is access to 
alternative livelihoods. The difference between EEM and EFM is that in the latter case it is 
harder to say whether the environmental or the socio-economic situation is the underlying 
factor behind the migration. The third category of Environmentally Motivated Migrants 
(EMM), is defined as people who may migrate in order to avoid a foreseen gradual worsening 
of their environment and an expected deterioration of their livelihoods. The decision to 
migrate, in the case of EMM, is described as, a reasoning process, not an act of emergency or 
a decision of last resort. Socio-economic factors are argued to play a possible underlying role 
here, when environmental degradation has not yet occurred, although the socio-economic and 
the environmental factors can be intertwined. The example of a farming family is given 
where, due to degradation or desertification of the land, the family experiences a gradual 
decline in agricultural production and is at the same time affected by increased poverty. The 
degradation can then result in the migration of the whole family, or a few of the family 
members, with the purpose of creating a new income through remittances (migrants sending 
back money to their family). All of the three categories is however, based on the 
environmental decline being a dominant push factor. In the cases where environmental factors 
cannot be separated from social, economic and political factors, migrants should not be 
categorized as environmental migrants (Renaud et al., 2011, p. e20). 
  The framework draws on the concepts of vulnerability and livelihood. Vulnerability is 
described as the ability to maintain a livelihood in the event of an environmental stressor. 
Depending on the vulnerability of the group, the consequences of an environmental stressor 
will differ. In that way, vulnerability can affect the decision to migrate in the event of an 
environmental stressor (Renaud et al., 2011 p. e16).  
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5. METHOD AND SOURCES 
 
5.1 Study design and methods 
The fieldwork took place in Cochabamba and Sacaba during an eight-week period in 
November and December 2014. The base for the study was the city of Cochabamba and the 
University of San Simón, from which eight field trips were arranged to Sacaba. A total of 13 
people were interviewed: three key-informants and ten migrants from the OTBs of Lopez 
Rancho and Alto Paraíso in Sacaba. Out of the interviews with the migrants, six had a 
duration of 8 to 15 minutes and four had a duration of 15 to 25 minutes. The key-informants 
interviewed included two presidents of the OTBs, each of whom I interviewed twice, and the 
docent Carmen Ledo, who is the director of CEPLAG (Centro de Planificación y Gestión) at 
the University of San Simón, and who also functioned as my contact person during the Minor 
Field Study. 
 The study is qualitative and uses a subjective approach in order to understand people's 
behaviour through the perspective of the people being studied. It aims to emphasise how 
people perceive their own actions and the meaning they give to them (Aspers, 2011, pp. 29-
30). My main interest was to understand people's personal motives for their migration and 
what role they ascribe to environmental factors in the migration process. Several scholars 
connected to the climate change and migration research area have stressed the importance of 
people’s perception on their migration decisions. Livelihood strategies, including the decision 
to migrate, are concluded to be highly influenced by people’s subjective perceptions and 
expectations (Tacoli, 2009, p. 10) and their perceptions of climate change can determine 
whether they think that migration will be a suitable response (Oliver Smith and Shen, 2009, p. 
52). It is suggested that people's perceptions of risks are more important than real biophysical 
change when studying and forecasting people’s behaviour and adaptation strategies to climate 
change (Grothmann and Patt, 2005). I also found the qualitative method crucial to being able 
to capture the complexity of the migration decision and the influence of climate change within 
the specific context. Semi-structured interviews were flexible in the way that the interviewed 
had the opportunity to express themselves in their own words and that there was space for 
new questions to come through. At the same time, the interviews had a structure based on an 
interview guide that included an outline of topics to be covered with suggested questions 
(Bryman, 2011, p. 130), which are suitable for studies intended to answer specific research 
questions. 
 
5.2 Case study sites 
Cochabamba is the fourth biggest city in Bolivia, after Santa Cruz, El Alto, and La Paz, and it 
counts as one of the three biggest urban agglomerations in the country. The metropolitan area 
of Cochabamba has a total population of over a million inhabitants. It is made up of six 
municipalities: Cochabamba, Sacaba, Quillacollo, Colcapirhua, Tiquipaya, and Vinto (see 
Figure 1.). Together they form a conurbation, i.e. physical expansion and growth of a city due 
to its integration and unification with neighbouring towns or urban centres. (INE, 2014). 
Cochabamba is one of the cities with the largest population of internal migrants in Bolivia. 
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More than 40 percent of the population of the city of Cochabamba declared that they originate 
from another region in 2009. Out of these, the majority are born in the high plateau and the 
areas of Potosí, Oruro, and La Paz (Ledo, 2012).  
 Sacaba is the second largest municipality in the conurbation of Cochabamba and was 
counted as the fastest growing area in the region during the period 2001-2012, when its 
population increased from 117 100 to over 170 000 inhabitants (INE, 2014). It consists of 272 
OTBs. Out of these, 150 are officially urban areas and 122 are rural. (Gobierno Autonómo 
Municipal de Sacaba, 2012). In reality, it can be hard to distinguish between urban and rural, 
and several regions are in constant transformation and they are therefore counted as peri-
urban areas. CEPLAG began to conduct research in Sacaba towards the end of 2013, partly 
because it is believed that Sacaba is following the same path as Cochabamba, having a big 
expansion of urban areas at the expense of former agricultural areas, together with an 
extensive process of segregation. According to Carmen Ledo (Interview key-informant 3, 
2014), these on-going processes makes Sacaba a good place for studying processes to do with 
urbanization, segregation and recovery of agricultural land . 
 The choice of Cochabamba and Sacaba as the locations for my field study was based on 
the contact with Carmen Ledo and the research group at CEPLAG, and the information 
provided on their research project in Sacaba, which is funded by the Swedish International 
Development Cooperation Agency (SIDA). They had recently completed surveys of more 
than 10,000 households in Sacaba, including information on people's living conditions such as 
income, housing standard, birthplace, and access to water and healthcare. The selection of the 
OTBs of Lopez Rancho and Alto Paraíso was based on the unpublished survey data material 
facilitated by CEPLAG and informal talks and interviews made with the presidents of 
different OTBs in Sacaba. The criteria were based on the information provided about the 
populations of the OTBs. The first criterion was that a high percentage of people in these two 
OTBs had their birthplace in another part of the country, and these migrants also mostly 
originated from areas that have been reported as vulnerable to climate change. It was also 
important for me to know if they had migrated from an urban or a rural area, so I could 
interview people who had been working with agriculture in rural areas and thus, see if climate 
variability or climate change had affected their cultivations in some way. Another criterion 
was that the first contact with the president of the OTB worked well and that people living in 
the OTBs had time and were willing to participate in the study.  
 
3.3 Limitations 
One of the biggest limitations in this study was the fact that I as an interviewer and the 
respondents did not share the same native language. Although I speak Spanish fluently, it is 
not my first language. As a result, I could not express myself as freely as I could have done in 
Swedish, as well as not being familiar with some of the accents and terms that were frequently 
used by the locals. In addition, the native language for many of the migrants included in this 
study is Quechua, while Spanish is their second language. This language problem may have 
led to misunderstandings or a limited way of expression on the side of the respondent, as well 
as interviews turning out to be shorter than they may have been if we had communicated in 
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the interviewees’ native language. On one occasion, assistance from a translator was required 
because the interviewee could only speak Quechua. As I had difficulties finding a 
professional interpreter on a flexible schedule, I had help from a local who functioned as a 
translator. This resulted in a longer interview, however my control over the interview was 
weakened. 
 Another problem was that many of the answers required in these interviews depended on 
the migrants remembering things from the past. This factor could have led to inaccurate 
information due to distorted memory. As Kniveton et al. (2008) mention, it is difficult for 
respondents to answer direct questions on whether environmental changes have influenced 
their migration because people are likely to be unable to separate different motives. Therefore, 
direct questions were avoided during the interviews and instead, the respondents were asked 
to describe freely their motivations for the migration. Questions concerning climate change 
and climate variability were then placed at the end of the interview, in order to avoid the 
interview leading the respondents into answering in any specific way or trying to please me as 
a researcher. 
 The place where the interviews were conducted was also of relevance because it was 
different for most of the respondents, with many of the interviews being done outside or 
during public occasions such as workshops in a public building. The advantage of this was 
that the interviews were more flexible and the interviewee was in familiar surroundings, thus 
making them more comfortable. However, this could have also led to the respondents 
answering in a specific way, as the environment was not the same for everyone. Another 
limitation was that all interviewees, except for one, were women. An unbalanced selection of 
gender in the participants of this study may have led to a distorted representation of 
perspectives on the side of the interviewees. 
 
3.4.1 Power relations 
There are several issues dealing with power relations that needed to be considered, being 
interlinked with class, ethnicity, gender, and post-colonialism. First of all, there is the power 
imbalance, with me as a researcher from a 'Western' country studying people in the 'South'. 
Western scholars conducting research on 'Third World Women' and superimposing their own 
narratives on the researched women run the risk of objectifying the people they study 
(Mohanty, 1991 in Miraftab, 2004). With this factor in mind, it was important for me to 
ground my research in the local context, with my research questions and the literature review 
being developed through a dialogue with people at CEPLAG, the research centre that had 
conducted research in the area before and therefore already had wide local knowledge and 
established contacts within the OTBs where I conducted my research. Gaining contact with 
the presidents of the OTBs and getting their support before conducting my study was 
necessary, as was becoming accepted by the residents. 
 The power relations that furthermore arise between the researched and the researcher in 
the interview context are complex and depend on several factors. Even though the researched 
could have refused to participate or modify their answers during the interview, I as a 
researcher was in charge of the finished product (Patai 1988, Wolf 1996 in Miraftab 2004). 
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Time restriction made it impossible for me to let the researched look through the transcribed 
interviews. But where there were ambiguities or a risk of misunderstanding, I let people at the 
local research centre look through them to see if I had understood them correctly.  
 Another factor that may have played into a difference in power relations is that I myself 
have origins from a country in the Third World, although not in Bolivia. It let me experience a 
kind of 'betweenness' concerning the role as an insider and an outsider, which perhaps helped 
to reduce the nation-based hierarchy of countries in the North and South (Miraftab 2004). 
However, because of the fact that I do not have an indigenous background, which many of the 
interviewees had, my not sharing their history as a marginalized group from colonialism until 
today may have made me an outsider.  
 Finally, I recognize the importance of reflecting over my own positionality to do with my 
background, such as ethnicity, nationality, education, class, life chances, and the privileges 
that come with it, but at the same time, not assuming a polar relationship between the power 
and privileges of the researcher and the researched and thereby risking victimizing the 
researched (Miraftab, 2004). Different privileges co-exist and are context-oriented, and they 
depend on the interviewer as well as on the interviewed. 

6. RESULTS AND ANALYSIS 

In this section, I present the results from the interviews with the migrants and parts of the 
interviews with the presidents of the different OTBs. First comes a brief profile of the 
interviewed migrants. I will then summarise the most important findings according to the 
three different research questions and discuss them in relation to the theories and literature 
used in this study. Because some cases are relevant for several topics they are mentioned 
under more than one research question.  
 
6.1 Profile of migrants 
Seven of the migrants lived in the OTB Alto Paraíso and three in the OTB Lopez Rancho. 
Nine of the interviewed migrants were women and one was a man. Their ages ranged from 24 
to 40 with a median of 30 years (see Table 1.). 
 In Alto Paraíso, five out of seven of the interviewed migrants, were born in the high 
plateau, three of them in the area Potosí, one in Oruro and one in La Paz. Two out of seven 
were born in the Cochabamba Valley (Arque and Anzaldo). In Lopez Rancho, one was born 
in the high plateau (Potosí) and the other two in Los Valles (Sucre and Camargo) (see Figure 
3.). 
 Four of the interviewed migrated directly from their place of birth, while six of the 
interviewed had migrated at least once before. Two migrated from an urban area and the rest 
from a rural area. In total, seven out of ten migrants, reported having arrived in the last 5 
years, indicating that the majority were fairly recent arrivals. 

 

 



20 

Nr OTB  
 

Sex Age Years 
in 
OTB 

Place of 
Birth 

Rural 
/Urban 

Push factors Pull factors Re-migration  
Former place 
 of residence 

Push  Pull 

     
1 A F 34 2 Chayanta, 

Potosi 
Rural Low 

production 
Lack of work 
Weather 

Relatives 
 

No x x 

2 A M 34 10 Arque Rural Lack of work 
Low 
production 
Not enough 
land 

Work 
School for 
children 

Other OTB 
Sacaba 

 Available 
land 

3 A F 35 3 Potosi Rural Decrease in 
rainfall 
Drought 
Low 
production 

Work in 
agriculture 

Chapare 
 

Heat  

4 A F 24 5 Oruro Rural Poor life 
conditions 
Bad 
infrastructure 

Relatives, 
Pleasant 
climate 

 No x x 

5 A F 40 5 Anzaldo Rural No work, hard 
to work in 
farming 

 Cochabamba  Available 
land 

6 A F 37 2 La Paz Urban Bad economy Economic 
reasons, 
work 

Santa Cruz 
(Urban) 

Illness, 
Warm 
climate 
made it 
worse 

Pleasant 
climate, 
Recovery 
from 
illness 
Available 
land 

7 A F 25 15 Potosi Rural Lack of  
roads, 
infrastructure 
& 
education 
Climate 

Work, 
better life-
conditions 
School 

 Cochabamba  Available 
land, 
Pleasant 
climate 

8 L F 25 8 Camaro Urban  Partner No x x 

9 L F 30 1 Sucre Rural Low 
production, 
bad roads and 
infrastructure 

Work, 
Chance to 
improve 
economy, 
relatives  

Chapare Ilness 
father, 
Heat 

Pleasant 
climate, 
education 

10 L F 18 4 Potosi Rural Decrease in 
rainfall, 
landslide 

Relatives, 
Good 
agricultural 
production 

Santa Cruz 
(Rural), 
Cochabamba  

Heat,  Available 
land 

Table 1. Detailed description of the interviewed migrants in Alto Paraíso (A) and Lopez Rancho (L), 
including information on the place of residence (OTB), sex, age, number of years lived in the OTB, 
place of birth, rurality/urbanity of the place of birth, push and pull factors for their migration 
decision, and if they had migrated before moving to the OTBs in Sacaba. 
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Figure 3. Map of Bolivia, and the migrant’s in- and out-migration communities marked by blue dots 
and the two OTBs in Sacaba marked by orange dots. Map template from Wikimedia Commons 
©NordNordWest/Wikimedia Commons/CC BY-SA 
 
6.2 Interviews in relation to the research questions 
6.2.1. Has some kind of environmental change been perceived by migrants in their out-
migration community? In what way is it understood by the migrants as a contributing or 
inducing factor to their migration decision? 
Almost all the migrants included in this study have experienced some kind of environmental 
change in their birthplace. Different changes were reported, such as drought, reduction of 
rainfall, landslide and heat waves. Most of the perceived environmental changes can be 
divided into slow onset changes and have occurred gradually over a long period of time, 
except in the case where a household was affected by landslide, which is a fast onset change. 
The most common slow onset change that was reported was a decrease in rainfall. This was 
perceived to be affecting the migrants’ livelihood through a decline in agricultural 
productivity. This has already been shown to be the case in other rural households 
experiencing slow onset changes (Laczko and Aghazarm 2009, Balderrama et al. 2011, 
Tacoli, 2009).  
 By some of the interviewed migrants, a decline in rainfall was perceived as a contributing 
factor for their migration. In all of the cases of perceived decrease in rainfall, they did not 
have opportunities for irrigation and they all depended on rain-fed agriculture. As has been 
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shown before (Oxfam, 2009), rural households that depend on rain-fed agriculture are 
particularly vulnerable. One woman, 34, describes that her motive for leaving Chayanta in 
Northern Potosí was rural life being too unreliable: In the countryside it's like, the soil does 
not produce, only when it is the right weather...some times it produces, other times it does not. 
She says the weather was not the same as it had been before, specifying that it has become 
hotter (Interview 1). Another woman, 40, from the province of Anzaldo in Cochabamba 
Valley, says that the conditions for agriculture have changed and it is harder now, because 
farmers need to use fumigation: Sometimes it rains and sometimes it does not rain for a very 
long time, some places are ok because they use irrigation (Interview 5). The households’ 
access to irrigation can therefore determine the how severely they are impacted by an 
environmental stressor, as it affects their vulnerability as in their ability to maintain a 
livelihood (Renaud et al. 2011, p. e16). One of the two women, 25, who said that she and her 
family did not notice any climate variability, came from Camaro, an urban area close to 
Tarija, located in the valleys. Her parents in Camaro still have a big terrain where they are 
producing crops like maize, potatoes and peas and she says they never experienced any 
problems with their cultivations. They also had access to irrigation (Interview 8), which in 
this case may have been one of the factors why her family had not experienced any climate 
variability.  
 As described by Renaud et al. (2011), the two different types of fast onset and slow onset 
changes affect people in different ways concerning migration. The slow onset changes are 
described to, in most cases, give more time for people to consider their options before 
deciding on a possible migration (Laczko and Aghazarm, 2009). This is reflected in the 
results, as several migrants said the changes happened gradually, for example the reduction of 
rainfall or the soil becoming gradually unproductive. In cases of slow onset changes, parts of 
the households are also reported to stay in the area while others migrate (Laczko and 
Aghazarm, 2009).  
 Another woman, 35, from Potosí, said her family migrated eight years ago because of the 
lack of rain. She reports it being a lot warmer now then ten years ago, and that this has 
effected the cultivations by making the soil all dried up. Her parents still live in Potosí and 
sustain themselves with farming although it doesn't produce much anymore.  She says she 
sometimes goes and visits them and helps them out with money (Interview 3). The fact that 
parts of the household stays in the affected area is also reflected in the case of the family of 
the previous woman, 34, from Chayanta, Potosí, as she reported a gradual migration of her 
family, with her brother migrating first and her and her three children coming after (Interview 
1). In the case of the woman, 40, from Anzaldo, both her parents and two brothers still live in 
Anzaldo (Cochabamba Valley). They grow maize, wheat, quinoa and barley. Her brothers 
both have other work besides farming as well, in order to be able to sustain their families 
(Interview 5). Different sources of income can be seen as a type of risk diversification (Tacoli, 
2011), making an alternative livelihood possible without migrating.  
 The third woman, 18, who reported coming from Potosí, had also experienced a lack of 
rain. However, she said her family left their land due to landslide: There isn't anything in the 
countryside anymore, because there is no rain. Our land was affected by landslide, there is 
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nothing left to live off. She says they used to be able to cultivate everything, for example 
potatoes, peas and wheat. She claims they had been having other problems like snowfall, 
frosts and hailstorms, which destroyed the crops, as well, but she says the only factor 
contributing to their migration was the landslide (Interview 10). Fast onset changes are 
described as requiring people to leave quickly, often in order to save their lives, and in some 
places making them unable to return for some time due to damages on their former house or 
land (Renaud et al. 2011). This is not exactly the case with the family affected by landslide, as 
they did not need to flee for their life. The landslide, however, affected their way of sustaining 
themselves through ruining their land they used for cultivating. However, it is important that 
that they needed to take the decision to migrate after the reported event of landslides: After the 
landslide there was nowhere left to sow  (Interview 10). This meant there was not much time 
for considering their options, as it would be if the changes affected them gradually. Taking a 
decision after the event is also one of the characteristics of fast onset, differentiating it from 
slow onset (Laczko and Aghazarm, 2009).   
 
6.2.2 How are other factors involved in the migration process?  
An analysis of the results shows that every household is distinct and the motives for migration 
entail different co-existing factors that are specifically interrelated. This section is divided into 
Push factors, Pull factors and Experiences of re-migration and multi-spatiality There are 
several factors that has been taken into consideration, such as the push and pull factors 
(Mcleman and Smit, 2006) whether migration is part of a risk diversification strategy (Tacoli, 
2009), the duration of the migration and the fact whether it is important to look at an entire 
household and the theory of NELM (Massey et al., 1993 in Mcleman and Smit, 2006). 
 
6.2.2.1 Push factors 
In all the cases, other reasons for migration, apart from environmental factors, were also given 
more or less importance, mainly the lack of work opportunities in the local area but also lack 
of education, transport and infrastructure. 
 One of the main factors pushing migrants from their out-migrating communities were 
economic problems and the lack of jobs. A woman, 34, from Potosí, complains about the fact 
that in her birthplace, she could only earn money from agriculture, which is highly dependent 
on appropriate weather (Interview 1). When the land doesn’t produce enough, this can lead to 
economical difficulties. This was a problem that a man from Arque, 34, experienced as well, 
leading him to migrate from his former community to Alto Paraíso (Interview 2). Other 
participants in the study, such as the woman from Anzaldo, 40 (Interview 5), and the siblings 
of the woman, 24, from Oruro (Interview 4), reported leaving their out-migrating 
communities for lack of jobs as well. The president of Alto Paraíso also states that the lack of 
sufficient land to redistribute for all the children in their place of origin leads to people 
migrating to the OTBs (Interview key-informant 1, 2014). 
 According to the president of Lopez Rancho (Interview, key-informant 2, 2014), the 
majority of migrants from Chapare and Santa Cruz move from el tropico to the OTBs in 
Sacaba because of the heat. This can be seen as a push factor, as the heat has negative 
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influences on some of the migrants’ health. One woman, 30, who was born in Sucre but had 
recently been living in Chapare, claims that in Chapare, the climate is different from the 
OTBs: When you take a shower, half an hour later you feel hot again. The heat makes you ill 
more, she says. This is especially true for her father, who couldn’t handle the heat because of 
his medical illness, thus forcing the family to move (Interview 9). Another woman, 37, 
originally comes from La Paz, but moved to Santa Cruz when she was 9 years old. She 
experienced problems with her kidneys and her doctor linked her medical condition to the 
prevailing heat in Santa Cruz: The doctor told me that if you want to take part of your son's 
life you need to leave, otherwise it will become complicated (Interview 6). is also an example 
on how the vulnerability or the ability to maintain a livelihood (Renaud et al., 2011) 
determine the consequences of an environmental stressor, in this case the stressor being the 
prevailing heat in Chapare. She says that the only chance for her to stay in Santa Cruz would 
have been to build another house that could protect her from the heat, for example with 
thicker walls and air conditioning, but the family's lack of economic resources or the 
knowledge of how to do it prevented them from doing so. Her vulnerability is therefore 
determined as lack of health and money to build a house that suits her medical condition, thus 
forcing her to escape the environmental stressor (Interview 6). As stated by several scholars 
(Tacoli 2011, Jónsson 2010, Renaud et al. 2011), the decision to migrate is complex and does 
not only depend on one factor but on multiple factors that often act simultaneously. The case 
of the woman from La Paz with a declining illness is a good example of this, as she says that 
perhaps she would not have to leave Santa Cruz if she had the economic means and 
knowledge to build a house that is suitable for her. The interrelated factors that can thus be 
found here are of economic, health related and environmental nature.  
 Another major push factor is lack of education, with the president of Alto Paraíso stating 
that some of the migrants do not know how to read and write, and also want their children to 
go to school (Interview key-informant 1, 2014). For one woman, 25, from Potosí, lack of 
education is the main reason for migrating: There is no school for my children and they need 
to study...also, the bus does not go there, there are no roads during the rain period. 
(Interview 7).  Even a woman, 34, from Chayanta, Potosí (Interview 1) and a woman, 30, 
from Sucre (Interview 9) left their out-migrating community for this reason. 
 Lastly, the lack of infrastructure and transportation also serves as an important push 
factor. The woman, 24, who comes from a rural part of Oruro, claims that she does not want 
for her children to have to walk a long way to school, as there is no bus available to them, 
which is why she mainly moved to Alto Paraíso (Interview 4). Another woman, 25, says that 
while the infrastructure is getting better in Potosí, with for instance the development of 
electricity and possibly a future improvement of the roads, right now there are still difficulties 
with transporting the crops to the market because the roads do not reach the farm (Interview 
7). Additionally, the woman, 30, who migrated to Lopez Rancho from Sucre, states that in her 
birth-place, it took two days to get to their village on foot, as transportation was lacking there 
as well. The road to the house was just by the river and when it rained, they had to stay in 
their house because they could not get anywhere (Interview 9). Bad infrastructure is also a 
complaint made by a woman, 18 from Potosí, saying that it took two days for her and her 
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family to walk to their village from the city (Interview 10). As mentioned by Renaud et al. 
(2011), environmental degradation also often goes hand in hand with social, economic and 
political degradation, making it hard to clearly identify the initial trigger. This is made clear 
through the examples mentioned above dealing with the lack of infrastructure, as the 
communities seem to lack economic resources in order to build solid roads. Even political 
decisions seem to play a role here; if the state diverted more money from other areas into 
infrastructure, families would not be as affected by flooding and long distances as they are 
now. This shows how in this case, a lack in political and economic resources interact with 
environmental degradation and thus cause migration to other areas. 
 
6.2.2.2 Pull Factors  
One of the main pull factors for the OTBs of Sacaba that have been mentioned throughout the 
interviews is the climate of the region. The president of Lopez Rancho says that especially 
migrants from Chapare and other tropical regions have mainly moved to Sacaba because of 
the pleasant climate: They come here to rest. They say that they cannot cope with the heat 
there, they say it is better here. (Interview, key-informant 2, 2014). This argument is also 
supported by a woman, 24, and another woman, 25, who claim that they partly moved to 
Sacaba because of the pleasant, not too hot climate (Interview 4, Interview 7). The two 
women who moved due to health related issues, mentioned under push-factors, also indicate 
that the more appropriate climate in the OTBs also helped them with their or their family 
members health (Interview 6, Interview 9). 
 Another circumstance working as a pull factor for migrants is the keeping together of the 
families. According to Tacolí (2009), the multicausality of migration includes people’s 
adaptation capacities, with migration requiring economic resources and social networks for 
support. Social networks can thereby be a determining factor on whether the person has the 
capacity to move. This is the case for a woman, 25, who came to Lopez Rancho from Camaro, 
an urban area close to Tarija (el tropico), nine years ago because of her husband and 
husband’s family being from there originally and also currently living there (Interview 8). 
Another woman, 24, claims to have migrated to Sacaba from Oruro because her uncles 
already lived there (Interview 4). In both these accounts, the social network is crucial to why 
they decided to migrate. 
 Tacoli's above mentioned connection between economic resources and social networks 
can also be illustrated by a woman, 34, who moved from a rural area outside of Potosí to Alto 
Paraíso because her brother was already living there and offered her to live in his house. In 
this case, the social network (her brother) is important and also connected to the economic 
resources, which will be kept lower through sharing a house. She also mentions that her other 
brother, who is the only one in her family who still is lives outside of Potosí, would like to 
join them, but would need to find a house he can afford first. In his case, both the social and 
economic factors are important as well. He would probably not consider moving to the OTB 
if his family did not live there. But as he is lacking enough economical means to find a 
suitable house or land plot, he cannot migrate (Interview 1). 



26 

 An additional pull factor is education. A woman, 25, claims that education for her 
children is her main reason for migrating: There is no school for my children and they need to 
study...also, the bus does not go there, there are no roads during the rain period. About the 
future, she says: My future is to let my children study, and become professionals, not like me, 
working like this (Interview 7). Even another woman, 34, says that she is mainly coming to 
the OTB because she wants her children to go to school (Interview 1), which is the same 
reason why a woman, 30, migrated from Chapare to Lopez Rancho one year ago (Interview 
9).  
 The president of Alto Paraíso also indicates economic reasons to influence migration to 
the OTBs. She states that migrants can get more land for their money in the OTBs in Sacaba, 
because although prices are rising, the plots are still rather cheap compared to other areas 
(Interview, key-informant 1, 2014).  
 Many migrants, such as a woman, 34, also migrated to the OTBs to find work (Interview 
1). The man from Arque, 34, moved to Alto Paraíso to find work as well (Interview 2). A 
woman, 24, has two siblings who followed their family from their out-migrating community 
in Oruro to Alto Paraíso, stating: There is no way to make a living there, here we gain a bit 
more, that is why we come here, to work  (Interview 4). A woman, 30, and her husband came 
from Anzaldo and an urban part of Oruro, and also moved to Alto Paraíso to work as a 
construction worker and seamstress (Interview 5). 
 Additionally, infrastructure serves as a major pull factor, with the distances to school 
often being shorter and transportation being better in the OTBs (Interview 4, Interview 9). 
Although the circumstances surrounding the weather change, the migrants claim that they do 
not want to go back to their place of origin, as education and infrastructure are provided in the 
OTB and not in their out-migrating community. On the question on where the man from 
Arque, 34, who now lives in Alto Paraíso, is going to live in the future, he says: Maybe I will 
return but my children won't, they will stay here to study...here the studies advance more than 
in Arque, that is the difference. (Interview 2). 

 
6.2.2.3 Experiences of re-migration and multi-spatiality 
The phenomenon of re-migration and multi-spatiality, which can be described as family 
members living in different locations (Tacoli, 1998), can be found among the households of 
the interviewed migrants. Several migrants had migrated more than once. Although all the 
interviewed people themselves lived permanently in the OTB, other family members were 
traveling back and forth between the OTB and another location where they live and work. 
This shows the importance of looking at an entire household, which is central in the NELM 
theory (Mcleman and Smit, 2006). The decision to migrate to Sacaba turned out not to be 
based on one individual; instead, their livelihood depended on several family members living 
and working in different places. Two examples of this are the two cases of the women, whose 
husbands live part-time in Chapare, where they have their own land and where they engage in 
agricultural activities (Interview 3, Interview 9) This was also confirmed by the president of 
the OTB of Lopez Rancho, as he says that in many families, the wives and children live in the 
OTB full-time whereas the men are living in the OTB more temporarily: They are here one 
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week, or two weeks. They work there and then they come and live here (Interview, key-
informant 2, 2014). The family life in the OTBs of Sacaba is dependent on the husband living 
part-time in their old out-migrating community in Chapare, as that is their only form of 
income. Some of the migrants also reported going back to their birthplace now and again to 
cultivate part of their land. The man from Arque, 34, still has his land there and is using it to 
cultivate for the family’s own consumption (Interview 2). The decision for him and his family 
to migrate to the OTB of Sacaba can therefore be seen as a strategy of income diversification 
(Tacoli, 2009), as he now does construction work in Sacaba but goes to Arque, which is a 
nearby community, regularly to collect harvest. These short distance movements can be seen 
as part of a livelihood strategy that is proposed by Tacolí, and is predicted to increase due to 
the intensification of climate variability. In his case, he reported a decrease in agricultural 
production in Arque.  
   When it comes to the maximisation of earnings (Renaud et al., 2011), this cannot in all 
cases be seen as a rational reason behind migration towards the OTBs of Sacaba, as some of 
the migrants even reported worse possibility for work in the place they migrated to. However, 
in several cases, education and better living conditions, housing, preferences for a template 
climate and the opportunity to go to school for the children were given as motives for partly 
migrating to the OTBs and then commuting between Chapare or Santa Cruz and the OTBs. 
Rather than migrants solely escaping from bad economic conditions, these factors can instead 
be seen as a strategy to minimize risks that are connected to bad living conditions, with health 
services and schools being provided for those who have not previously had access to them.  
 
6.2.3. How can the Conceptual Framework of Environmental Migrants be used to explain and 
understand better the described migration flows from the different out-communities to the 
OTBs of Sacaba? 
When looking at all the different reasons that motivated the participants in this study to 
migrate, stretching from economic and environmental reasons to those of bettering their living 
conditions and making decisions based on the entire household, it becomes difficult to solely 
apply the Concept of Environmental Migration (Renaud et al., 2011) as a mono-causal 
phenomenon. A direct link between environmental change and the reasons that motivate 
people to migrate to Sacaba is not always present, which is a problem that has already been 
articulated (Tacolí 2009, Jónsson 2010, Renaud et al., 2011). Out of the three categories of 
environmental migrants that are proposed, none of the interviewees in this study can be placed 
into the first category of Environmental Emergency Migrants (EEM) because no life-
threatening environmental event occurred in these cases. The second category of 
Environmentally Forced Migrants (EFM), in which migration is caused by fast onset events 
that sometimes prevent inhabitants from being able to return to the affected area, can only be 
found in the household affected by landslide (Interview 10). That is because in this case, the 
family had to leave rather than flee from the impacted area, as it was their agricultural land 
that was affected. The concept of Environmentally Motivated Migrants (EMM) can be applied 
to the information given by some of the migrants in the previous mentioned cases which 
report lack of rain and a decline in production as a motive for migrating, as well as to the 
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information coming from one of the presidents of the OTBs: I ask the people: Why are you 
coming here? Before, you had a bigger piece of land. Here, you cannot have animals like 
sheep. They say, before, the land produced more, now, the heat is more intense and the soil is 
less humid. There are few crops that can resist, everything dries up (Interview, key-informant 
1, 2014). People in this category are mostly motivated to migrate because they experience a 
gradual decline in the environmental conditions in their surroundings, thus not necessarily 
escaping the situation out of urgency but rather out of reasoning. Socioeconomic factors and 
the lack of opportunities for an alternative income are playing into this decision as well. The 
gradual environmental decline is exposing the households to increased poverty, leading to 
families migrating in the search for another alternative livelihood (Renaud et al., 2011). 
Another reaction to this circumstance could have been not to move away from the affected 
area and instead find another source of income nearby. However, several of the migrants 
report coming from distant communities with a lack of infrastructure, transport and roads, 
thus making it more reasonable to entirely move to another area instead.  
 There are two cases that may not belong into the category of EMM, namely those where 
the prevailing heat in Chapare was listed as one of the motivations for migration (Interview 6, 
Interview 9). It becomes clear that both interviewees escaped Chapare because the heat has a 
negative influence on their health. However, it is not clear whether they have perceived that 
the heat in Chapare stems from climate variability or not. Since Renaud et al. (2011) claims 
that climate variability needs to be the dominant reason for categorizing migrants as 
environmental migrants, this term can not clearly be applied to these two cases. 
 
7. CONCLUSION 
  
The aim of this study was to investigate the factors that motivate migration towards the 
expanding areas in Sacaba, Bolivia, and how environmental changes and climate variability 
are perceived by migrants to play a role in their decision to migrate.  
 Generally speaking, this study, like many other case-studies (for example Balderrama 
Mariscal, 2011, Tacoli 2011), shows the complexity of migration and its underlying factors. 
As pointed out by Renaud et al. (2011) and the IPCC (2014) amongst others, it can be difficult 
to trace back the exact motivations that play into migration as being distinctly environmental 
or as being linked to a specific variation in climate. In the case of the participants in this 
study, it can be said that environmental change was a contributing factor that led them to 
migrate to an OTB, with six out of ten interviewees claiming that this was an important 
motivation for them to migrate. However, except for a case in which a whole family had to 
leave because they experienced intense environmental changes in the form of a landslide, and 
another family who left their out-migrating community because of lack of rain, none of the 
respondents who had perceived environmental changes, claim that this was their sole reason 
for migrating and other factors played an important role as well. For instance, four out of ten 
participants migrated mostly in search for work, while other peoples’ motivations to migrate 
were related to health services, education, infrastructure, and decisions based on the family as 
a whole. In order to be placed into any of the proposed categories, there has to be a prevalent 
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factor that can be determined to have caused out-migration. Environmental decline need to be 
the dominant factor in order for a migrant to be considered an environmental migrant. 
(Renaud et al. 2011). In this study, however, other factors, such as a lack of infrastructure and 
transportation, also make it urgent for the respondents to migrate, making it difficult to 
separate the different motivations and choose one push-factor to be the dominant one. This 
questions whether it is possible to categorize migration based on one prevalent factor, such as 
in the Conceptual Framework of Environmental Migration.  
 Quantitative studies that correlate one specific environmental issue with migration, such 
as measuring out-migration connected to rainfall deficits (Nawrotzki et al., 2013), may 
overlook other factors that can play into people’s decisions to migrate. As my study shows, a 
qualitative approach to the perceived motivations behind migration gives a more multi-
facetted picture of this issue. In the example of the theory of NELM being used in a study in 
Northern Mexico, it is said that reduction of rainfall has been shown to pose a risk to rural 
households who respond by diversifying their income throughout migration of a family 
member (Nawrotzki et al., 2013). This cannot be said to be true for my study, because in the 
majority of the cases where reduction of rainfall posed a problem, the whole family instead of 
just one family member migrated. Therefore, my study shows that this specific strategy of 
minimising risks can be more complex and diverse.  
 Another aspect is that theories such as the Conceptual Framework of Environmental 
Migration (Renaud et al., 2011) only take into consideration one migration between two 
places at a time. However, this study has brought to light that the majority of respondents 
migrate various times, thus showing that migration cannot always be limited to a certain 
number and can at times be more complex.  
   
7.1. Further studies 
For my thesis I was not able to visit any of the out-migrating communities to interview the 
people who had not migrated. It would have been interesting to study the households where 
no migration has occurred in relation to the migrating households and compare factors like 
socioeconomic circumstances, the existence of social networks and also whether the 
perceived impact of climate change varies between communities with different geographical 
features. An aspect here is the altitude within Bolivia can vary within the same region. 
Another interesting aspect is to compare motives between the first migration to rural areas 
like Chapare and the in-migration to the OTBs, as the first one seem to be more dependent on 
work and the second on bettering life conditions. 
 Furthermore, a more detailed approach to the question of gender with migration as a 
background could be included in future research. One of the reason why almost only women 
were interviewed for this study was that the majority of the fieldtrips were made during the 
weekdays. The men were often reported to be working until late or working in another 
geographical area. This problem could have been avoided through the coordination of visits 
during the weekend, when presumably more men would be around. Also, fieldtrips to the 
geographical location, where the men worked, would be of relevance and perhaps lead to a 
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more equal representation of gender. The majority of the women was also staying at home 
with the children and working women were harder to get a hold of.  
   In addition, future research of people’s motivations for their migration and their 
perceived impact of climate change should be continued. More qualitative studies with in-
depth interviews are necessary to understand why migration occurs in different contexts and 
how the motives differ between geographical areas (regionally and between countries), 
communities and households. Moreover, broader qualitative studies can provide a base for 
developing surveys on the subject, including the various factors mentioned above, such as 
existence of network, perceived impact of environmental changes, geographical features of 
out-migrating communities and the availability for a alternative income.  
 
REFERENCES  
Adger, W.N., J.M. Pulhin, J. Barnett, G.D. Dabelko, G.K. Hovelsrud, M. Levy, Ú. Oswald  

Spring, and C.H. Vogel (2014) Human security. In: Climate Change 2014: Impacts,  
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.  Contribution of 
Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on 
Climate Change, Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, 
T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, 
A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White. Cambridge University 
Press, Cambridge, United Kingdom and New York, NY, USA, pp. 755-791 

 
Afifi T. (2011) International migration: Economic or Environmental Migration? The Push 
 Factors in Niger. Intergovernmental Committee for European Migration Research Group 
 for European Migration, 49 (1). 
 
Aspers, P. (2013) Etnografiska metoder 2nd ed. Malmo: Liber AB. 
 
Assan, J.K., and Rosenfeld, T. (2012) Environmentally induced migration, vulnerability and 
 human security: consensus, controversies and conceptual gaps for policy analysis. 
 Journal of International Development, 24, (1046-1057).  
 
Balderrama Mariscal, C. Tasi, N. Ruben Miranda, A. Aramayo Caned. & Cazorla, I. (2011) 

Rural migration in Bolivia: The impact of climate change, economic crisis and state 
policy. International Institute for Environment and Development (IIED) Rural-Urban 
Interactions and Livelihood Strategies, Human Settlement Working Paper, 31 (45),  
London: IIED. 

 
Bell, M. and Charles-Edwards, E. (2013). Cross-national comparisons of internal migration: 
 An update on global patterns and trends. Technical Paper No. 2013/1. New  York: 
 United Nations, Department of Economic and Social Affairs, Population Division. 
 



31 

Black, R., Benett, S.R.G., Thomas, S.M. & Beddington, J.R. (2011) Climate Change: 
 Migration as Adaption, Nature. 478 (7370).  
 
Bryman, A. (2011) Samhällsvetenskapliga metoder. Stockholm: Liber. 
 
Castles, S. (2002) Environmental Change and Induced Migration: Making Sense of the 
 Debate. UNHCR Issues in Refugee Research, Working Paper 70.   
 
El-Hinnawi, E. (1985) Environmental Refugees. Nairobi: United Nations Environment 
 Programme. 
 
Fagan, B. (2008) The Great Warming: Climate change and the rise and fall of civilizations. 
 New York: Bloomsbury Press.  
 
Grothmann. T. & Patt, A. (2005)  Adaptive capacity and human cognition (2005) :the process 
 of individual adaptation to climate change, Global Environmental Change 15 (3), 199-
 213 
 
Hunter, L.M., Luna, J.K. & Norton, R.M. 2015, Environmental Dimensions of Migration. 

Annual Review of Sociology, vol. 41, pp. 377. 
 
IPCC (2014): Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, 
 and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group 
 II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 
 Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. 
 Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. 
 MacCracken, P.R. Mastrandrea, and L.L.White. Cambridge University Press, 
 Cambridge, United Kingdom and New York, NY, USA, pp. 1-32.  
 
Jónsson, G. (2010) The Environmental Factor in Migration Dynamics: A Review of African 
 Case Studies, Working Paper 21, Oxford: International Migration Institute. 
 
Kniveton, D., K. Schmidt-Verker, C. Smith, and R.Black (2008), Climate Change and 
 Migration: Improving Methodologies to Estimate Flows. Geneva: International 
 Organization for Migration (IOM). 
 
Laczko, F., and Aghazarm, C. (2009) Migration, environment and climate change: Assessing 
 the evidence. Geneva: International Organization for Migration (IOM). 
 
Ledo García, C. (2012) Nuevas Dinámicas en la Migración Cochabambina, Trayectoriad, 
 Reconfiguraciones Familiares y Transnacionalismo. Cochabamba: CEPLAG, Centro 
 de Planificación y Gestión  



32 

 
Lee, E. (1966) A theory of migration, Demography 3(1), 47–57. 
 
McLeman, R. & Smit, B. (2006) Migration as an Adaptation to Climate Change, Climatic 
 Change,vol. 76, no. 1, pp. 31-53.  
 
Miraftab, F. (2004) Can You Belly Dance? Methodological questions in the era of 
 transnational feminist research. Gender, Place and Culture, 11 (4) pp. 595-604. 
 
Nawrotzki, R. J., Riosmena, F., & Hunter, L. M. (2013) Do Rainfall Deficits Predict U.S.-
 bound Migration from Rural Mexico? Evidence from the Mexican Census. Population 
 Research and Policy Review, 32 (1)  
 
Oliver-Smith, A. & Shen, X., 2009 Linking Environmnental Change, Migration & Social 
 Vulnerability. 12, Bonn:UNU-EH 
 
Renaud, F. G., Dun, O., Warner, K. and Bogardi, J. (2011) A Decision Framework for 
 Environmentally Induced Migration. International Migration, 49 (e5–e29) 
 
Tacoli, C. (2011) Not only Climate Change: Mobility, Vulnerability and socio-economic 
 transformations in environmentally fragile areas of Bolivia, Senegal and Tanzania 
 
Tacoli, C. (2009) Crisis or Adaption? Migration and Climate Change in a Context of High 
 Mobility, in Guzmán, J. M., Martine, G., McGrabahan, G., Schensul, D. & Tacolí, C., 
 Population Dynamics and Climate Change, New York: UNFPA/London: IIED. 
 
Tacoli, C. 1998, 'Rural-Urban Interactions: A Guide to the Literature', Environment and 
Urbanization 10 (1): 147-66. 
 
United Nations, Department of Economic and Social Affairs, Population Division (2013) 
 International Migration Report 2013, New York: United Nations. 
 
Worster, D. (2004). Dust Bowl: The southern Plains in the 1930s. New York: Oxford 
 University Press. 
 
Xiangjing, M. (2009) Analysis of the Push and Pull Factors of Environmental Migration in 
 Sanjiangyuan Area in China, Beijing Institute of Population Research, Center 
 for Population and Development Studies, Renmin University of China, No. 59.  
 
Interviews 
Alvarez, Aide, President OTB Alto Paraíso (Interview, key-informant 1), December 2014 
Lopez, Mario, President Lopez Rancho (Interview, key-informant 2), December 2014 



33 

Dr. Ledo García, Carmen, Researcher and Coordinator of CEPLAG (Interview, key-informant 
3), December 2014 
 
Woman, 34 years old, OTB Alto Paraíso (Interview 1) 
Man, 34 years old, OTB Alto Paraíso (Interview 2) 
Woman, 35 years old, OTB Alto Paraíso (Interview 3) 
Woman, 24 years old, OTB Alto Paraíso (Interview 4) 
Woman, 40 years old, OTB Alto Paraíso (Interview 5) 
Woman, 37 years old ,OTB Alto Paraíso (Interview 6) 
Woman, 25 years old, OTB Alto Paraíso (Interview 7) 
Woman, 25 years old OTB Lopez Rancho (Interview 8) 
Woman, 30 years old, OTB Lopez, Rancho (Interview 9) 
Woman, 18 years old, Lopez Rancho (Interview 10) 
 
Internet Sources 
INE, Instituto Naciónal de Estadistica, Bolivia (2014), "Población de región metropolitana 
 'Kanata' representa más del 60% del departamento de Cochabamba",  
 http://www.ine.gob.bo/pdf/boletin/NP_2014_134.pdf 
 [Retrieved 2015-11-18]. 
 
National Geographic Society (2005) "Xpeditions: Human Migration Guide 6-8", 

http://www.nationalgeographic.com/xpeditions/lessons/09/g68/migrationguidestudent.pdf 
[Retrieved 2015-11-18]. 

 
OAS, Organization of American States, http://www.oas.org/juridico/spanish/blv_res16.pdf, 

[Retrieved 2015-11-18]. 
 
UNCCD, United Nations Convention to Combat Desertification, "Terminology and 
 glossaries", http://www.unccd.int/en/resources/Library/Pages/Glossary.aspx, 
 [Retrieved 2016-01-16]. 
 
WMO, Weather Meteorological Organization, Commission for climatology (CCI), "FAQ",  

http://www.wmo.int/pages/prog/wcp/ccl/faqs.php [Retrieved 2015-11-18]. 
 
 
 


