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THE UNEVEN GEOGRAPHY OF RESEARCH ON
“ENVIRONMENTAL MIGRATION”

Paper accepted for a special issue of Population and Environment*
To be published in June 2018

Abstract

Climate change and environmental hazards affect the entire world, but their interactions with—and
consequences on—human migration are unevenly distributed geographically. Research on climate and
migration have their own geographies which do not necessarily coincide. This paper critically confronts these
two geographies by presenting the first detailed mapping of research in the field of environmentally induced
migration. After a brief review of the geography of research on climate change, the paper presents an overview
of nearly 50 years of case studies on the basis of CliMig, a bibliographic database of 1193 scientific papers and
books on climate/environmental change and migration, among them 463 empirical case studies. We analyze the
locations of these case studies, the academic affiliations of their researchers, and the origin of their funding.
Mapping the locations of case studies worldwide points toward blind spots in the research and identifies
“overstudied” areas. We describe the methodologies used in the studies and present a typology of environmental
hazards. Our results show that research on environmental migration is mainly done in countries of the Global
South, whereas climate science research in general is focused on countries of the Global North. We contend that
the peculiar geography of environmental migration cannot be explained solely by the uneven vulnerability of
southern populations to the environment. It must also be understood through the lens of post-colonial and
securitization studies as the result of a framing of “environmental refugees” (and refugees in general) as an
intrinsically ““southern problem’ and as a security risk for the North. This paper is an original contribution to
the literature on the North-South divide in scientific research and will help to outline future directions of
investigation.

1. Introduction

From Alexandria to ancient China and Baghdad, science has always demonstrated a specific geography (Dorn,
1991; Ronan, 1983). Recently, several authors have suggested spatializing the tools of scientometrics to analyze
the geographic distribution of scientific publications (Frenken, Hardeman, & Hoekman, 2009), while others draw
attention to the constitutive significance of “place and space, site and situation, locality and territoriality” for
scientific production (Livingstone, 1995: 5). Few investigations regarding the specific field of climate and
environmental change science have been conducted. Those which do exist suggest interesting interpretations of
the North-South divide that emerges in the production of knowledge (Blicharska et al., 2017; Pasgaard &
Strange, 2013) and call for a “better [understanding] of the geographical imbalances in climate change
knowledge production and its exchange between nations and regions, including why it has emerged and
persists” (Pasgaard, Dalsgaard, Maruyama, Sandel, & Strange, 2015: 279). Climate change is global and
borderless, but climate science is not!

To our knowledge, mapping environmentally induced migration research has not been attempted to date.? The
only exception is Obokata, Veronis, and McLeman in this very journal (2014). The authors take the opportunity

! This paper was presented at the Hugo conference: http://events.ulg.ac.be/hugo-conference/.

2 We presented some preliminary results and hypotheses in ANONYMISED and in one section of the Atlas of environmental
migration (lonesco, Mokhnacheva, & Gemenne 2016) showing regional overviews and a brief discussion of the geography of
research.
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of an overview of 31 empirical papers on environmentally related international migration listed in 1SI Web of
Science to produce a map locating case studies. The authors do not attempt to explain this emerging geography
of research in detail, but their map confirms that—as with the geography of climate science in general—this
geography is far from homogeneous.® In this context, our paper endeavours to produce a much broader and
comprehensive mapping of existing studies on environmental change and migration by confronting different
hypotheses regarding historical and geographical drivers. Whereas research on the geography of science—and
more specifically, the North-South divide—is focused on research practices (Crawford, Kruckenberg, Loubere,
& Morgan, 2017), language (Clavero, 2011), origin, and funding (Blicharska et al., 2017), we add a specific
focus on the locations of case studies, with contrasting results.

1.1. Questions and hypotheses

When, where, and with which specific focuses did research on environmental migration emerge? Who are the
researchers, and what are their methods? What is the geography of this research in terms of the locations of case
studies and the affiliations of researchers and funding? How can these factors be explained?

Several families of hypotheses can help to explain this geography of research. The geography of climate science
shows a clear bias of research against developing regions of the world, with fewer case studies being conducted
and fewer researcher affiliations in those areas.* This North-South divide is marked by differentials of economic
resources dedicated to funding research, levels of educational, and brain drain (which leads to a relative shortage
of locally based researchers). In addition, authors point toward the impact of institutional governance that
influences the production of research, and facilitates it in Northern countries (Blicharska et al., 2017; Ho-Lem,
Zerriffi, & Kandlikar, 2011; Karlsson et al., 2007). We call these “development inequalities”.

A second line of explanation—frequently used to explain the “Southern bias” of development research, and more
in line with classic geographic environmental interpretations—posits that more research should be undertaken in
Southern countries because, according to IPCC reports (IPCC, 2014a), they are not only at higher risk of being
adversely affected by climate change and environmental hazards than Northern countries, but that these risks are
exacerbated by economic inequalities (Neumayer, Plimper, & Barthel, 2014). This pattern was rejected in the
case of climate research in general—which is more focused toward Northern countries®>—but one could argue
that the case of migration is different, as the phenomenon is linked with environmental determinants by a long
tradition of research (Piguet, 2013). Such environmental interpretations would also be in agreement with classic
accounts of the geography of scientific development. In his “geography of science” Dorn considers “soil,
climate, hydrology, and topographical relief as well as demographic fluctuations & latitude” as the determining
forces of scientific enterprise in history (Dorn, 1991: xi). We call this explanation “environmental determinism”.

The vigorous critique of environmental determinism in general, and of the “Dornian” explanation of the
geography of science by environmental differences in particular (Livingstone, 1995), leads us to a third family of
explanations which forwards the particular gaze of researchers on “environmental migrants” and the way this
category is constructed. Our hypothesis is that the post-colonial imagination—which sees the archetypal victim
of climate change as a poor peasant from the South—might disproportionally attract researchers and research
funding to the South. In addition, some interpretative tools in the literature of securitization argue that many
contemporaneous issues have gained salience in public debates due to being framed as threatening (Buzan,
Wever, & De Wilde, 1998). Indeed, the issue of migration and climate change has often been considered a
security issue for rich countries supposedly threatened with a flood of “environmental refugees” from the South
(Boas, 2015). Such “securitized” subjects receive disproportionate attention compared to non-securitized

3 The imbalance of climate science on the specific issue of impacts, adaptation, and vulnerability is mapped by the IPCC in
the 2014 assessment on the basis of 1SI data (IPCC, 2014b: 38).

4 Pasgaard et al. conducted a bibliometric analysis of 15,000 scientific climate change publications. They show that the
publications on climate change generally both concern (i.e. the case study country) and are produced (i.e. the author country)
by developed countries and BRICS countries (China, India, and Brazil). Regarding environmental science in general,
Karlsson et al. show that more than 80% of papers are published in and about temperate and cold eco-climatic zones and only
13% on sub-tropical and tropical zones, although these eco-climatic zones account for more than 52% of the world’s land
area (Karlsson, Srebotnjak, & Gonzales, 2007).

5 Pasgaard et al. tested the impact of mean annual temperatures, low mean annual precipitations, and the fact of being a small
island state (SIS) on the number of publications. The correlations revealed negative with the first and last indicator (=more
research in colder countries / less research in SIS), insignificant with precipitations.



subjects, independently of the level of human damage they might cause. We call this third line of explanation
“post-colonial/securitization”.

In addition to these three main families of hypotheses, more practical considerations—such as political stability,
absence of risks of violence for researchers, availability of English speakers, proximity, and accessibility of
fieldwork locations—might be taken into account in order to explain the geography of research (Blicharska et
al., 2017). This “pragmatic” explanation interacts with the three others.

This paper is divided into five parts. In the next section (Methodology) we discuss the construction of our
bibliographic database as well as the way we created the variables for our analysis. In the third section (History)
we reconstruct the history of environmentally induced migration research. Although this is not the core of our
paper, our database allows a unique chronology that deserves interpretation, and supports the analysis. In the
fourth section (Geography) we map case studies (where?), affiliated institutions and sources of funding (who?),
methodologies (how?) and the hazards most often linked to migration (why?). In the final section we discuss the
results as they pertain to the aforementioned lines of hypothesis. In addition—and in homage to this special
issue—we present the research of Graeme Hugo and its specific geography. Hugo is among the researchers with
the largest geographical scope of inquiry, which justifies the publication of this paper in a special issue dedicated
to his memory.

2. Methodology

As exhaustively as possible, we take into account existing scientific literature on the environment and human
migration.® One way to collect such publications is to search the ISI Web of Science using keywords. This is the
strategy chosen by Obokata et al. for literature on international environmental migration (Obokata et al., 2014)
and by Pasgaard et al. for climate science in general (Pasgaard et al., 2015). The IPCC enlarges the pool by
tapping into the larger SCOPUS database (IPCC, 2014b). Our strategy differs because we have a bibliographic
database specifically dedicated to migration, the environment, and climate change. The CliMig database (see
appendix) developed by systematically tracking new publications in scientific journals, books, and reports
according to a set of strict guidelines and on the basis of solid experiences of literature reviews in other contexts
(Berrang-Ford, Ford, & Paterson, 2011; Pullin & Stewart, 2006).

One great asset of the comprehensive CliMig database is that it stays strictly focused on scientific literature. We
include grey literature on the basis of the IPCC guidelines (IPCC, 2013) provided that the results have not been
subsequently published in a peer-reviewed document. The exhaustiveness of the database is confirmed by tests
of robustness made in comparison with searches on SCOPUS and the ISI Web of Science, but most of all by the
comparison with regional synthesis of literature published by experts around the world (Piguet & Laczko, 2014).

CliMig is the first bibliographic database to specifically concentrate on migration, the environment, and climate
change. It contains 1193 publications, among them 463 case studies.” The references are gathered with a rigorous
and transparent methodology aimed at detecting all publications focused on migration, the environment, and
climate change. These publications are sorted using strict criteria, including types of literature.® Each reference
was carefully assigned a set of fixed keywords to insure coherence and reliability of analysis. This allowed us to
create the following set of variables:

- “Case studies” (versus other studies: synthesis, overviews, opinions, etc.):

6 Migration is defined here in line with the International Organization for Migration as “a move across an international border
or within a State away from the habitual place of residence of the migrant, regardless of the person’s legal status; whether the
movement is voluntary or involuntary; what the causes for the movement are; or what the length of the stay is”
(https:/imww.iom.int/who-is-a-migrant).

" The database is continuously updated, but for the purposes of this paper, the references are counted until 31 December
2016.

8 A full description and more information about methodological precision and the CliMig database can be found in Appendix
1 or online : https://www.unine.ch/geographie/Migration_and_Climate_Change.
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A case study is a scientific inquiry with an empirical component for which a methodology can be identified (see
variable “Methods”). A specific area or a country can be considered as the object of study within a provided case
study if it is analyzed on the basis of empirical material (including secondary literature in the case of historical
analogue). The depth of the analysis can therefore vary significantly between a case study entirely dedicated to
one country and a case study which paints an overall picture. Regional overviews—i.e. Kaenzig and Piguet
(2014) about the Latin American continent—are not considered case studies. However, empirical papers based
upon a supranational (i.e. continent) level are included in the database. For example, Thiede, Gray and Mueller
(2016) on climate variability and interprovincial migration in South America. As mentioned above, N=463 case
studies.

- “Case study locations”:

The location corresponds to the place where the case study has been conducted. All case studies which mention
the continent and the country/countries are integrated within the database (North America, Latin America,
Europe, Africa, Asia, Pacific-Oceania and the Middle East). In this paper, however, we only refer to countries. If
a paper covers multiple case study locations, we count all the countries studied. For examples, in Banerjee & al.
(2011), “Labour migration as a response strategy to water hazards in the Hindu Kush-Himalayas”, four
countries were counted. Therefore, N=532 locations, representing 106 different countries.

- “Locations of affiliated institutions”:

The origin of the author is defined as the country of the university (or research centre) affiliated with the
researchers at the time of the paper’s publication.® If several authors affiliated in the same country wrote a paper,
the location (country) is integrated only once. For example, Henry, Piché, Ouédraogo and Lambin (2004) =
Belgium (Henry and Piché) + Canada (Lambin) + Burkina Faso (Ouédraogo). This leads to N=602 author
affiliations, representing 62 different countries.

- “Case studies funding origin”:

The origin of research funding is often (but not always) mentioned in the papers. We recorded the country where
the funding institution is based, i.e. AXA Group France = France; MacArthur Foundation = USA. If there were
no financial indications in the paper, nothing is counted. Funds provided by the European Commission are
counted as if the EU was a country (see fig. 10). In consequence, N=223 funding for a total of 28 different
funding countries.

- “Methods”:

A typology of the variety of methods used in this field has been suggested by Piguet (2010), who synthesized the
main features and empirical results of each family of methods.'? Based on this typology, we focus on six
research method families:

- Spatial analysis: statistical models based on area characteristics;

- Multilevel: multilevel analysis based on area and individual characteristics;

- Survey: analysis of individual data based on large sample surveys (>100);

- Historical analogues: analysis based upon past episodes of environmental change and migration;
- Hotspots: indexes of vulnerability, scenarios, regional descriptive case studies;

- Qualitative: qualitative field case studies using ethnographic methods.

As with the location of the case studies, a single research project can be conducted with various methods.
Therefore, the database contains more methods (N=522) than case studies (N=463), meaning that 59 studies are
based on a combination of methods.

- “Hazards™:

9 An alternative approach would be to analyze authors’ migration backgrounds, as some authors affiliated in the North are
originally from the South; however, collecting such information is extremely complex and was beyond the scope of this
project.

10 Considering the growth of empirical research on the topic, finer methodological categories—as well as evolutions in the
use of various methods—can be identified (Fussell, Hunter, & Gray, 2014; Neumann & Hilderink, 2015). Our broad typology
has the advantage of stability and simplicity.



Different hazards are identified in the literature as potential drivers of migration (Piguet, 2008). Following this
conventional classification, we took into consideration those hazards generally linked to climate: droughts,
floods, hurricanes, rises in sea level, and rainfall. Tsunamis, volcanic eruptions, and earthquakes were excluded.
As with previous variables, a study can focus on multiple hazards (N=478).

The CliMig database has limitations, such as the language of publication. Since global academic literature is
dominated by English and widely disseminated by English-language scientific journals, our monitoring does
cover that language exhaustively. We include papers in other languages where possible, but may have missed
some publications if they were not quoted in English papers. The main consequence of this would be to
underestimate local publications not written in English. We believe this risk remains marginal for three reasons:
(1) CliMig is fully accessible online and therefore open to new contributions and contributors, (2) the database
has been discussed at various international conferences where experts in the field(s) reported and subsequently
included missing references,'! and (3) experts have conducted numerous regional case studies and integrated
their references into the database (Piguet & Laczko, 2014).

3. Results

This chapter is divided into five sections: The history of the research (when?), methods used (how?), the most
studied hazards (why?), the geography of case studies (where?), and authors and their funding (who?). The
analytical approach of this geography is developed in the discussion section.

3.1. When? Emergence of the issue and number of publications through time

Despite the fact that the founders of migration studies (Ratzel and Ravenstein, e.g.) have all mentioned the
natural environment as a factor influencing human mobility, this determinant faded from migration theories over
the course of the twentieth century as an increased focus was placed upon economic drivers (and as any
reminiscence to natural determinism were to be avoided) (Piguet, 2013). Only a few isolated publications were
the exception (Brooks, 1971; Huntington, 1922; Petersen, 1958; Sly & Tayman, 1977; Swift, 1977; Taylor,
1949; Waddell, 1975; White, 1945; Wolpert, 1966). As seen in Figure 1,12 this began to change in the 1980s with
a surge of scientific studies in the field of environmental change and migration that culminated in 2011. This
increase echoes the trend regarding research on impacts, adaptation, and vulnerability noted by IPCC (IPCC,
2014b: 38) but the rate of increase is much greater regarding migration.®

The majority of publications present a synthesis of existing research or are focused on concepts, theory, and
methodology, but the number of case studies—in light grey—is impressive (and follows a similar trend of
increase). Currently that number is approximately 40 publications per year. We will now identify a selection of
“landmark papers” and crucial moments that explain the evolution of these publications, as well as four
successive time periods.

1 International conference attendance is also often biased toward the North, but conferences organized, for example, by the
International Geographical Union (IGU) or the International Association for the Study of Forced Migration (IASFM) attract
growing numbers of researchers from the South (see the statistics of the IGU/Beijing Congress 2016: https://igu-
online.org/annual-reports/).

12 The exhaustive CliMig bibliographic base contains 1193 scientific papers and books on climate/environmental change and
migration, but Figure 1 dates from 1970 and therefore includes 1187 publications.

13 The IPCC notes a doubling of the number of publications between 2005 and 2010, whereas our data shows a multiplication
by five over the same time span.
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Figure 1: The evolution of the publications (N=1187) and case studies (N=461) on migration and climate change
between 1970 and 2016. Source: CliMig, University of Neuchatel, 2017.

1985-1990: The (re-)emergence era

Global debate over migration and climate change began in the second half of the 1980s. Three reports played a
crucial role: one by the United Nations Environmental Program (UNEP), one by the Worldwatch Institute, and
one by the Intergovernmental Panel on Climate Change (IPCC) (El-Hinnawi, 1985; IPCC, 1990; Jacobson,
1988). The UNEP report brought the term “environmental refugee” to the fore, and the IPCC report explicitly
forecasted that “[Global warming] could initiate large migrations of people, leading over a number of years to
severe disruptions of settlement patterns and social instability in some areas” (IPCC, 1990: 20). A series of
scientific debates, international conferences, and publications followed (Appleyard, 1992; Lassailly-Jacob &
Zmolek, 1992; Suhrke, 1994). This corresponds with a publication peak in the 1990s (14 publications in 1994,
for example).

1990-2002: The debate era

Scientific production remained steady for a decade before spiking in the early 2000s with a record high of 17
publications in 2002. This period was characterized by a polarized debate (that continues today) between
“alarmist” discourse and sceptical replies (others may say maximalists vs minimalists (Suhrke, 1994)). The
alarmist discourse was dominated by authors with an ecological or environmental background. Norman Myers—
who was undoubtedly a key figure of the maximalist argument—highlighted the threat of environmental

refugees by claiming that it “(...) promises to rank as one of the foremost human crises of our times” (Myers,
1997: 175). He projected 150 million refugees by the end of the twenty-first century, then upgraded his
estimation to 200 million in 2002 (Myers, 2002). Though the accuracy of those numbers remains unverified, they
had a tremendous impact and still appear in media and advocacy campaigns today (Gemenne, 2011b).

The sceptical discourse criticized the use of environmental refugee terminology and the deterministic approach
of alarmist scholars. The papers of geographers McGregor (1993) and Black (2001) as well as anthropologist
Kibreab (1997) can be considered landmark publications in this trend. Black states that “one of the ironies of
writing on environmental refugees has been that whilst purporting to highlight a ‘forgotten’ category of forced
migrant, which is ignored by international policy makers, this literature in practice serves only to differentiate a
single cause of migration, which often forms part of a set of reasons why an individual or family may be forced
to relocate” (2001: 12). Castles’ synthesis paper “Environmental change and forced migration: Making sense of
the debate” (2002) marked a break in this discussion by offering a nuanced perspective, outlining the political



implications—and possibly harmful consequences—of using inadequate terminology. The papers in this decade
are fundamental because they bring to light the complexity of studying the mechanisms of the environment-
migration nexus. They paved the way for more pragmatic empirical and evidence-based research.

2002-2011: The pragmatic era

Since 2002, the pace of publication has increased dramatically, producing 87 papers in 2008 (38 empirical case
studies) and 154 papers in 2011 (62 empirical studies). During this period, case studies represented a growing
proportion of publications, fluctuating between 30% and 49%.

The peak in 2008 follows the 2007 IPCC report which was awarded the Nobel Peace Prize and corresponds to
the results of the EU-funded Each-For project (EACH-FOR, 2007; Jager, Frihmann, Griinberger, & Vag, 2009).
For the first time, the link between environmental change and migration was explored using a common
methodological framework, with a focus on the role of environmental factors in migratory patterns. This global
project ran 23 case studies combining qualitative interviews, standardized questionnaires, and documentation
analysis. Despite the difficulty of combining and synthesizing context-dependent data, the project brought many
researchers together to study the topic for the first time, and resulted in numerous field-specific publications. In
2011, implementation of the large-scale multi-site Foresight Project (Foresight, 2011) significantly advanced the
debate with publications whose focus was less upon the drivers of migration than on the way migration—and
other forms of human mobility (including the risk of immobility)—could be an efficient way to adapt to global
environmental changes (Black, Bennett, Thomas, & Beddington, 2011; Findlay, 2011; Foresight, 2011).

2011-2016: Remaining gaps and new questions

Production declined after 2011 but remained reasonably high (106, 112, 87, 105, and 98 papers were published
respectively between 2012 and 2016). Researchers are currently debating new topics regarding environmental
migration, including: mobility as a coping strategy (Afifi et al., 2015; Bettini, Nash, & Gioli, 2016; Black et al.,
2011; Feli & Castree, 2012; F Gemenne & Blocher, 2017; Loebach, 2016; Methmann & Oels, 2015;
Sakdapolrak, Promburom, & Reif, 2013; Scheffran, Marmer, & Sow, 2012), policies of mobility and relocation
(Bukvic, 2017; Maldonado, Shearer, Bronen, Peterson, & Lazrus, 2013; Marino, 2012; McDowell, 2011; Stal,
2011), legal issues (Cournil, 2011; Koser, 2011; McAdam, 2014; Warner et al., 2014), gender issues
(Chindarkar, 2012; L. M. Hunter & David, 2011; Sen, 2016), destination areas and urban areas (Findlay, 2011;
Maurel & Tuccio, 2016; Nawrotzki, DeWaard, Bakhtsiyarava, & Ha, 2016). Recent discussions point out the
lack of a robust theoretical framework in this field of research (Baldwin, 2014; Greiner & Sakdapolrak, 2016;
Lori M. Hunter, Luna, & Norton, 2015; McAdam, 2013; Murphy, 2014; Upadhyay et al., 2015). Some initiatives
advocate methodologies such as agent-based modelling (Cai & Oppenheimer, 2013; Entwisle et al., 2016;
Kniveton, Smith, & Wood, 2011; Smith, 2014; Walsh et al., 2013) and, more generally, the need to work with
quantitative data on a larger scale (Bilsborrow & Henry, 2012; Milan, Gioli, & Afifi, 2014; Piguet, 2010). We
return to the issue of methodology in section 4.4.

Graeme Hugo’s research on migration and environmental change

During his prolific career, Graeme Hugo published 18 papers on environmental change and migration.
According to CliMig, his first papers were released in 1996 and 1999. Less than ten years later, Hugo had
significantly increased his rate of publication to a minimum of two publications per year! In 2015 he authored
his last paper on migration and environment. This makes him the most prolific author on the topic, with a wide
geographical focus on Southeast Asia, Northwest China, the Horn of Africa, and the Pacific (Bardsley & Hugo,
2010; de Sherbinin et al., 2011; Gioli, Hugo, Costa, & Scheffran, 2015; Hugo, 1996, 1999, 2008, 2010, 2011a,
2011b, 2012a, 2012b, 2012c, 2013; Hugo & Bardsley, 2014; Hugo & Tan, 2013; Hugo & Zewdu, 2014; Yan
Tan, Liu, & Hugo, 2015; Y. Tan, Zuo, & Hugo, 2013).




3.2. How? Analysis of methods used in case studies

The previous chapter reconstructed the history of scientific production on environmental change and migration,
including conceptual, theoretical, and synthesis papers. The following chapters will focus on empirical case
studies only. This allows us to present methods, identify hazards, and discuss the geography of research.

The following figure shows the percentage of each method used in environmental migration case studies.
Qualitative approaches are the most mobilized by researchers and represent a third of all empirical publications
(32%), followed by surveys (22%), hotspots (18%), historical analogues (11%), spatial analyses (11%), and
multilevel approaches (5%). The proportion of methods in use is fairly constant over time.

Percentages of methods in case studies
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Figure 2: Percentage of methods used in case studies. Source: CliMig, University of Neuchétel, 2017 (N=522; an article
can use multiple methods).

The field is methodologically diverse, due to the interdisciplinary nature of research in the social sciences
(including economics). Nevertheless, the combination of qualitative and quantitative methods in a single paper
remains infrequent.

Most of the studies use a qualitative approach due to pragmatic considerations of research project resources in a
context where secondary data remain scarce, as fieldwork study is costly. A researcher (or a group of
researchers) spending time in situ has to calculate the necessary resources for logistics (i.e. accommodation) as
well as the time needed to conduct field research. In this context, qualitative approaches conducted by
individuals or small groups of researchers are less expensive, since they usually do not require significant
infrastructure in terms of logistics and are therefore a suitable option for young researchers. In comparison,
designing large panel questionnaires which include a broad array of environmental questions, or combining local
information on environmental evolutions with repeated waves of questionnaires, is costly. Other methods also
face numerous obstacles. Spatial analyses or multilevel approaches may necessitate the use of hard-to-access
databases (environmental/climatic data, demographic data, etc.) and data on migration, for instance, are often
incomplete and subject to inaccuracies.'*

As we will see in the following chapter, the choice of methods also involves the type of environmental hazard
being studied.

14 For a general discussion on qualitative versus quantitative methodologies see Goertz & Mahoney, 2012. For a discussion of
the challenges of quantitative methods in the field of environmental migration see Fussell et al., 2014.



3.3. Why? Analysis of case study hazards

Drought and desertification are the subject of 35% of case studies, followed by flood and torrential rains (22%),
hurricane (18%), sea level rise (17%) and rainfall (8%), although the latter represents 8% of published papers
and overlap to a certain extent with studies on floods and droughts.

Percentage of environmental factors in case studies
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Figure 3: Percentage of environmental factors in case studies: drought, flood, hurricane, SLR and rainfall (N=478; an

article can contain multiple hazards).

The distribution of studied hazards in case studies seems to be determined mainly by the environmental
characteristics of the places under investigation. To analyze this hypothesis we focused on the continent level
and determined the percentage of hazards being assessed in empirical literature for each.

Percentage of papers by hazards per continent
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Figure 4: Percentage of environmental factors: drought, SLR, flood, hurricane and rainfall (N=489; an article can
contain multiple hazards and/or multiple continents).

Figure 4 shows that droughts and desertification are the most studied hazards in Africa (62%). This continent
(including all the sub-Saharan countries) is characterized by severe drought, where water availability is the main
environmental concern, particularly for rural populations. Droughts are also an important issue in the Americas
(36%)—they are studied widely in the USA (14 articles) and Mexico (13 articles)—and more marginally in
Central and South America.



Hurricanes appear to be a prominent hazard for the Americas (29%). Katrina, which impacted New Orleans in
2005, played a significant role: 21 papers are specifically dedicated to this storm out of a total of 29 papers on

hurricanes in general—or other hurricanes, like Rita and Andrew—within the USA.

Floods are prominent in Europe (38%) and the Asiatic continent (44%), however the number of publications is
by far much higher for the latter (5 papers on floods for Europe and 56 for Asia). Bangladesh, one of the most

flood-prone countries on earth, plays an important role in this respect with 26 publications.

Not surprisingly, sea level rise (SLR) features overwhelmingly in Oceania and Pacific Island studies (68%). 25
of 37 case studies in that region focus on SLR. In Asia this hazard is assessed in 30 articles.

A clear link exists between the type of hazard and the methods chosen for studying migratory consequences, as
shown on the following graph.

Percentage of methods by type of hazards
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Figure 5: Percentage of methods employed by type of hazard. Source: CliMig, University of Neuchatel, 2017 (N=546;
an article can contain multiple methods and/or multiple hazards).

For all types of methods, drought and desertification remain the most studied hazards. It is particularly
significant for historical analogues approaches, where 60% (N=31) of case studies are dedicated to this topic.
The Dust Bowl period in the USA (Gilbert & McLeman, 2010; McLeman, Herold, Reljic, Sawada, &
McKenney, 2010; McLeman, Mayo, Strebeck, & Smit, 2008) and episodes of droughts in Africa (Brunk &
Gronenbom, 2004; Findley, 1994; Gray & Mueller, 2012; Mortimore, 2010; Pedersen, 1995) are representative
of this trend. Qualitative approaches are used for all kind of hazards. Methodologies based on surveys show a
similar tendency but they are employed less often for SLR. The elevation of the oceans is addressed by studies
mobilizing hotspot methodologies. In general, empirical research utilizing spatial analyses and multilevel
methodologies are respectively focused on hurricanes and rainfall.

3.4. Where? Mapping the world’s case studies

The following chapter will now address the geography of empirical case studies, as only the latter can be linked
to a country or region.

Figure 6 indicates the locations of the 463 case studies in 106 countries. The most studied countries are the USA
(62 case studies), Bangladesh (50 studies), and Mexico (27 case studies), followed by a group of countries with
between 10 and 20 studies (India, Burkina Faso, Ghana, Ethiopia, Mali, Senegal, China, Niger, Bolivia, Tuvalu,
and Canada). The remaining countries were the subjects of fewer than 10 case studies. With the exception of the
USA, most studies took place in Southern countries, with an impressive focus on Africa and South Asia.
Nevertheless, there is a lack of studies in specific areas of the South considered vulnerable to global
environmental change, such as the Caribbean coast of South America, North Africa, Central Asia, etc. No clear
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chronological changes can be seen in that geography, and the bias toward the USA and Southern countries
remains constant during the period under review.%®

The world’s case studies

62 03 0
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Number of case studies Source: CLIMIG Project, 1970-2016

Figure 6: Countries where case studies on migration and climate change have been conducted (N=532; an article can
contain multiple case study locations).
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Figure 7: Countries where a minimum of ten case studies on migration and climate change have been conducted.

3.5. Who? The origin of the authors and their sources of funding

Figure 8 shows the origin of the researchers in terms of institutional affiliations, with a clear concentration in
Europe and North America. The USA is by far the most prominent with 150 of 602 authors based there, followed
by the United Kingdom (72), Germany (68), Canada (33), Australia (28), Switzerland (26), France (18), and

15 The two first case studies identified in our database were conducted respectively in Brazil (Brooks, 1971) and New Guinea
(Waddell, 1975).
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India (15). Fifty-four countries have fewer than 15 resident authors, while 186 countries do not host institutions
linked to environmental migration publications.

Origin of the case studies’ authors
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Figure 8: Origin of the case studies’ authors (N=602; articles with multiple origins are calculated for each author).

An alternative indicator is presented in Figure 9, which identifies the number of case studies in each country
compared with the number of case studies where at least one author is affiliated with a research institution of the
same country. This indicator measures the level of “insider look” and shows that only the US, Canada, Brazil,
and China case-studies are in majority prepared with at least one locally affiliated author. Such “insider” case
studies also exist in Bangladesh, Mexico, India, and some African countries, but these remain a small minority.
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Figure 9: Number of case studies per country and the number of authors affiliated in an institution hosted within this

country (N=382; countries with fewer than five case studies are not included).'6

Figure 10 presents the origin of the case studies’ funding and the similarities to figure 8 are obvious. Again, the
position of Europe and North America is dominant. This bipolarization is even more pronounced than the
author’s origin and shows a quasi-nugatory impact from the rest of the world (except for Australia, and to a

lesser extent China, India, Argentina, South Africa, Japan, and a few others).
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Figure 10: Origin of the case studies’ funding (N=223; the origin of the funding is calculated when mentioned in the

article).

16 We added one important missing reference by Senegalese colleagues (Sall, Tall, Tandian, & Assane Samb, 2011) during

the final stage of this paper. This reference is not counted in the other analysis.
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4. Discussion

Our results reveal that the migration/environment nexus has attracted impressive scientific attention since the
beginning of the twenty-first century, with a massive rise in recent years. Research has addressed the impacts of
a variety of environmental hazards on migration—from droughts to hurricanes and sea level rise—and made use
of a wide spectrum of methodologies. Although case studies were conducted in more than 100 countries,
important geographic imbalances remain. Our results contradict the literature on the geography of climate
science in general, which suggests a bias away from Southern countries whereas we document a bias toward
these countries. Meanwhile, we confirm that—just as in climate science in general—authors and their funding
are overwhelmingly linked to Northern countries; “insider-look™ case studies in the South remain the exception
(Blicharska et al., 2017). This chapter will discuss these geographic results on the basis of the four families of
hypotheses formulated in the introduction (see 1.1).

DEVELOPMENT INEQUALITIES. Our results regarding case studies largely contradict the development
hypothesis that was central to explaining the geography of climate science in general. Countries with more
resources and larger environmental footprints are not where more research on the possible migratory
consequences of climate change is being done. The case of Europe is striking: only a handful of case studies
were identified there, indicating that privileged countries consider themselves immune to mass displacements
(Mulligan, Burke, & Douglas, 2014). The same argument, put differently, can explain this attitude: instead of
encouraging more research, development can give certain countries a Promethean illusion of immunity. With
enough economic resources, environmental changes—such as sea level rise in the Netherlands—can be faced
without heavy consequences for local populations. Symmetrically, such differential adaptive capacities makes
Southern countries more vulnerable to environmental hazards (Neumayer et al., 2014). Meanwhile, the mapping
of author affiliations and funding sources—contrary to the mapping of case studies—Iargely confirms the North-
South imbalances in science in general and climate science in particular: funding and researchers come from the
North to perform case studies in the South.

ENVIRONMENTAL DETERMINISM: The disproportionate number of case studies conducted in Southern
countries may be due to the severe consequences of climate change forecasted in those regions. Environmental
vulnerability associated with the socio-economic vulnerability of poorer populations—what Francis Hallé coined
“tropicality” (Hallé, 2010)—Ileads to displacement, which attracts researchers and funds to such areas. This is
probably true for countries like Bangladesh, which is very vulnerable to climate change and, with high rates of
internal and cross-border migration, is also the most empirically studied. This environmental argument might
also explain the amount of research conducted in the USA: in no other rich countries did environmental
hazards—such as Hurricane Katrina in 2005—cause such considerable levels of displacement. On the contrary,
Western Europe has experienced fewer dramatic consequences of climate variability and is therefore gathering
less attention from researchers on environmental migration. However, the environmental postulate does not
sufficiently explain the uneven geography of research globally, since some places at high risk—Central Asia,
northern Africa, South America, etc—remain very poorly documented.

POST-COLONIAL - SECURITIZATION: Northern countries appear very interested in sending researchers and
funding studies to document migration and environmental change in the South. As mentioned previously,
climate science geography in general showed on the contrary that rich countries prefer to study climate issues on
their own territory (Pasgaard et al., 2015). We explain this contradiction by the specific geographic imagination
associated with the figure of the climate refugee. Contrary to degrees of temperature, parts per million of CO>, or
millimetres of sea level rise, migrants are, to quote the former chair of IPCC Rajandran Pachauri, “the human
faces of climate change” (Gemenne, 2011a; Piguet, 2013). This figure of the “climate migrant” seems to have
captured the Western imagination just as that of “war refugee” (Lubkemann, 2008). In this context, the fact that
Africa and South Asia appear to be the most studied is not surprising, as these regions correspond to the
stereotype of poor populations as helpless victims (Malkki, 1995). They also focalize a post-colonial Western
gaze which is seen on the covers of many flagship publications about migration and climate change (Collectif
Argos, 2010; Global Humanitarian Forum, 1996; Warner, Ehrhart, de Sherbinin, Adamo, & Chai-Onn, 2009):
victims of environmental change are represented as poor, dark-skinned, and colourfully dressed. The issue of
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migration and the environment is thus racialized (Baldwin, 2013) and no studies address issues such as the
possible emigration of white, Swiss touristic operators from ski regions lacking snow due to climate change.

Framing environmental migration as a Southern issue is reinforced by notions of security threats associated with
climate change (Gemenne, Barnett, Adger, & Dabelko, 2014) and the environment (Pasgaard, VVan Hecken,
Ehammer, & Strange, 2017). These securitization trends have been witnessed in many spheres of
contemporaneous societies—from mega-sporting events to sinking islands (Bruner, 2017)—as a process through
which “ordinary” issues are elevated to security issues that need to be controlled and regulated with
“extraordinary” means (Munster, 2012). It is exemplified by the case of migration, which has only recently been
framed as a security issue (Boas, 2015). As seen in the historical part of our paper, the rise in the number of case-
studies on environment and migration in 2007-2008 coincides precisely with military reports. In 2007, the
Center for Naval Analysis on security and climate change stated: “The greatest concern will be [the] movement
of asylum seekers and refugees who due to ecological devastation become settlers” (CNA’s Military Advisory
Board, 2007: 18). That same year, the fear of migration was seen in the United Nations Security Council’s first
debate on the impacts of climate change (McNamara 2007; Somerville 2011) and clearly found their way into
scientific discourse, as seen in Reuveny & Moore, for whom: “[a]s climate change continues, environmental
degradation will rise in some areas, promoting out-migration. Migrants will most likely come from LDCs [less-
developed countries]; (...) as a result, there may be more legal and illegal attempts to enter DCs [developed
countries], which may ultimately lose control over incoming migration” (Reuveny & Moore, 2009: 476). One
example that fits especially well with our results is the 2010 report “Climate change and immigration: Warnings
for America’s southern border” which attempted to analyze the “migration risk” for the United States posed by
climate change in Latin America (Ross, 2010). As we have seen, Mexico is characterized by a high number of
case studies conducted mostly by US-affiliated scholars. Taking into account the Western post-colonial
imagination as well as the process of securitization of migration issues, the number of studies conducted in
Southern countries is not surprising.

PRAGMATIC: In combination, our lines of explanation allow a convincing narrative to explain the geography
of research on migration and environmental change, though more prosaic explanations play a role in amplifying
or reducing the intensity of research—such as the existence (or lack) of local research centres on migration or
climate change.'” Some regions are under-researched due to poor accessibility for researchers caused by conflict
or violence (Syria, Libya, Iraq, South-Sudan etc.), dictatorial regimes or political constraints (North Korea,
Myanmar, etc.), or a lack of freedom of expression and freedom of research (Iran, Central Asia, etc.). In these
situations the likelihood of conducting secure and independent fieldwork is very low. In other regions, migratory
patterns have only been studied in relation to the dominant conflict in the area (Colombia, Eritrea, etc.), rather
than from the perspective of environmental migration. As in many studies of forced migration, the
“infrastructures of international humanitarianism”, from international hotels to translation services (Pascucci,
2016), might also play a role. Finally, the third parameter is related to the pre-established relationships of
migration between two countries. Mexico, for example, with its strong history of emigration to the United States,
has been the focal point of a large volume of research carried out by North American researchers. This argument
often sends us back to issues of post-colonialism, as is the case with studies conducted on the Indian
subcontinent (India, Bangladesh, Nepal, etc.) by researchers from the United Kingdom, or in Western Africa by
French researchers.

5. Conclusions

Pasgaard et al. concluded their most recent paper on the geography of climate change research with “(...) a
concern about scientific climate change knowledge being implemented to a lesser extent—and with fewer
contextual and cultural concerns—in Africa and Latin America than in Europe, North America, and Asia, where
relatively more researchers who produce the knowledge are also physically based” (2015: 286). This concern is

17 In places where such centres do exist, another issue (beyond the scope of this paper) would be to identify how widely their
findings are disseminated in international journals, especially English-language ones, which play a dominant role in the
international scientific landscape (Clavero, 2011).
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shared by the IPCC in its most recent assessment report (IPCC, 2014b: 38): “The unequal distribution of
publications presents a challenge to the production of a comprehensive and balanced global assessment,” as
well as by a large group of researchers who recently published a comprehensive set of recommended actions
intended to bridge the North-South divide (Blicharska et al., 2017). Our results raise the same issue, but in a
more contrasted way: case studies on migration are in fact already numerous in the South. That is indeed good
news, but not sufficient, as the research field still reflects a hemispheric asymmetry in the origins of researchers
and their resources. Researchers based in the South need funding to conduct and publish more local research on
environmental change and migration, while researchers based in the North—far from turning away from
Southern countries—need to include Northern countries in comparative and multisided field research. Though it
may come loaded with unjustified threats to security and post-colonial stereotypes, the issue of environmental
migration remains a pressing and universal humanitarian challenge.
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Appendix 1: The CliMig bibliographic database

Compiled at the Institute of Geography of the University of Neuchatel (Switzerland), the CliMig bibliographic
database is the first comprehensive collection of resources which specifically concentrates on migration, the
environment, and climate change. The project consists of a fully searchable version of the bibliography on the
WERB that is continuously updated with new publications. It aims to provide a free major hub for researchers on
this important topic worldwide. It could subsequently be completed with direct access to non-copyrighted PDF
documents, statistical data and metadata, ongoing research projects, etc. CliMig uses the most advanced
bibliographic research technologies to identify new publications, but the selection of materials, entries, and
keyword attribution are done manually, ensuring scientific accuracy and coherence. CliMig is the culmination of
professional data-gathering in five stages:

1. Literature monitoring

The literature watch uses traditional sources (publishers’ catalogues, e-alerts, group lists and discussions,
newsletters, etc.) to monitor scientific literature. Tools such as Google Scholar alerts, Feedinformer, the Old
Reader, Update Scanner, Queryfeed and editors’ alerts are added to the monitoring system in order to filter and
locate grey literature (reports, working-papers, conference proceedings, etc.). The database welcomes published
material submitted directly by authors or colleagues.

2. Selection of topics

To ensure coherence and comprehensiveness, references are included only if they focused on—or bring
significant insights into—the following topics:

- Population displacement potentially caused by environmental change

- Displacement as a coping strategy due to environmental change

- Perception/representation of the migration/environment nexus

- Policies and legal issues related to migration and environmental change

In principle, the database does not include references focused on mobility in the context of post-disaster relief
(e.g. cell phone data to monitor displacement), the impact of migration on the environment, the links between
conflicts and environment, displacement linked to development/infrastructure projects, amenity migration
(environment as a pull factor), vulnerability in general, and environmental change if unrelated to displacement of
people.

3. Selection of relevant types of literature to be included

The CliMig database is focused on original research material. The selection of grey literature is based on IPCC
procedure. The following types of publications are included:

- Articles in scientific (peer-reviewed) journals (journal article)

- Books published by scientific publishers (book)

- Chapters of edited books published by scientific publishers (book chapter)

- Reports from scientific (peer-reviewed) research projects (report)

- Working papers based on scientific (peer-reviewed) research projects (report)

- Synthesis or research reports by NGOs — Administrations, UN bodies, etc. if they are based on
original empirical work or represent a synthesis not available elsewhere (report)

- Special issues of ‘large public’ reviews, journals, or encyclopedias can be included in the database if
they bring additional insights.

The database does not include magazine and newspaper articles, leaflets, advocacy documents, websites, blogs,
entries in encyclopedias/dictionaries, or syntheses that do not bring original information.
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4, Implementation of specific keywords

CliMig keywords are assigned on the basis of a uniform procedure for all publications, and manually entered to
ensure scientific accuracy and clarity. For further details and usage, see:
https://www.unine.ch/geographie/Migration_and_Climate_Change.

5. Daily maintenance of CliMig

We work in collaboration with the Swiss Forum for Migration and Population (SFM), which uses the
information-management platform Delicious to upload potential articles for CliMig. After articles of primary
relevance to CliMig are selected, all references and keywords are entered into Endnote Desktop for researchers
using Endnote Online. It takes roughly half a day per week to keep CliMig updated and maintained.

With a total of 1193 papers at the end of 2016, this bibliographical database is a unique resource providing a
transparent overview of the field of migration and environment research. It allows for comparisons of various
sets of meta-analysis on topics of migration and environment studies, both globally and over time.

Four families of keywords are used: “Area”, “Type - Method”, “Focus”, and “Environmental hazard”. The origin
(country) of the author and the funding are also recorded.

South America + Central
America + Caribbean

Indexes of vulnerability, hotspot
identification, scenarios,
regional case studies, etc.

Area Type — Method Focus Environmental hazard
World Overview Gender SLR
Studies covering the whole Synthesis of existing literature Studies dealing with gender Seal level rise
world or without geographic or studies dealing with issues
specification. conceptual issues (no empirical
case study) — Also includes
empirical work on the
representation of CC (i.e. in the
media).
Asia typel Perception Hurricane
Ecological models based on Representation and perception
area characteristics (spatial of actors
analysis)*®
Europe type2 Migadapt Flood
Multilevel analysis based on Migration as an adaptation
area and individual response
characteristics
Africa type3 DRR/EWS Drought
Analysis of individual data Disaster Risk Reduction / Early
based on large sample surveys Warning Systems
(>100)
North America typed Trapped Rainfall
USA + Canada Historical analogues Studies dealing with immobility
Latin America type5 Statelessness Other

Wildfire, landslides, etc.
Also if no specific type is
studied.

Oceania
Awustralia, New-Zealand +
Pacific Islands

type6

Qualitative field case studies
using ethnographic methods and
small samples questionnaires

Law
Studies dealing with juridical
aspects and policies
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