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ABSTRACT

Understanding how gendered differences manifest in mobilities linked to environmental change is part
of understanding the human experience of environmental change. To synthesize empirical research on
how gender, environment, and mobilities interact and to identify priorities for future research, we
perform a rigorous scoping review of 120 peer-reviewed scientific articles on the nexus. We present
diverse findings across contexts but find that a common narrative in the evidence suggests that men
are more likely to migrate in response to environmental changes while women are generally more
immobile due to pre-established social norms including gender roles. In turn, this is found to
exacerbate women's vulnerabilities to environmental risks. While this holds true in certain contexts,
many studies are women-centric and fail to move beyond the simplistic association of women with
immobility, and immobility with vulnerability. Based on our analysis, we advocate for grounding
empirical research in robust theoretical frameworks from rich traditions in gender studies, feminist
scholarship, and gender and migration research. This approach would start with a shared
acknowledgment that gender is socially constructed, relational, dynamic, and intersectional. This will,
in turn, contribute to a more nuanced understanding of how social inequalities mitigate the

ARTICLE HISTORY
Received 5 June 2023
Accepted 30 July 2024

KEYWORDS

Gender; environmental
change; migration;
mobilities; evacuation;
climate change; immobility;
scoping review

relationship between mobilities and environmental change.

1. Introduction

Early reports on how environmental change affects human
mobility were more focused on establishing the ‘big picture’
of causality and assessing the volume of future displacement
(Myers, 1993, El-Hinnawi, 1985), rather than providing
more granular takes on the nexus as a socially differentiated
process. Academic research and grey literature have since
become well attuned to the fact that the impacts of climate
change and mobility responses to them vary greatly, even
within the same area, and that the impacts of environmental
change on human mobility are not limited to questions of
magnitude (Cundill et al., 2021; Piguet, 2013; Piguet, 2022).
Scholarship identifies sources of differentiated vulnerabilities,
whereby vulnerability is a dynamic condition that has been
historically produced over time putting some at a higher risk
than others rather than being (exclusively) the product of con-
temporary environmental change (Taylor, 2014, Adger, 2006).
Climate change and other forms of environmental change can-
not be understood as simply geophysical processes. In complex
systems, intersecting social factors shape the strategies that
people can access to adapt to socio-ecological change, includ-
ing mobility (Ali et al, 2023, Erwin et al., 2021, Hummel,
2021). One of the most salient factors mediating the relation-
ship between global environmental change and human mobi-
lity is that of gender.

Gender is an organizing principle in social life that affects
all people, structures, and processes, including human mobi-
lity (Lama et al., 2021). This is evident from the vast body of
literature on gender and migration (Donato et al., 2006; Hon-
dagneu-Sotelo, 2018), but how gender roles, values, norms
and identities shape, and are shaped by, human mobility in
the context of global environmental change has only more
recently emerged as a dedicated field of study. The majority
of earlier climate or environmental migration debates took
place as if migration were a gender-neutral phenomenon, or
as if gender were the exclusive property of women (Detraz
and Windsor, 2014;Gioli and Milan, 2018). Several scholars
have reviewed the gender-mobility-environment triad, offer-
ing valuable conceptual insights and examining available
empirical evidence (Lama et al., 2021; Hummel, 2021; Gioli
& Milan, 2018; Chindarkar, 2012; Hunter & David, 2009).

We seek to complement this previous work by engaging in
what is, to the best of our knowledge, the first attempt to meth-
odically review and analyze empirical literature on the nexus -
what we refer to as gendered environmental mobilities (GEM)
research. “Environmental mobilities” encompasses the entire
mobility spectrum from more forced forms of mobility (e.g.
displacement and evacuation) to more preemptive, as well as
(return) migration, and micro-mobilities." In contrast to past
reviews that focus on gendered mobilities in contexts of
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climate change, we synthesize evidence on various environ-
mental shocks including geophysical and nuclear disasters.
We also include immobility, an outcome often overlooked in
environmental mobilities research (Zickgraf, 2021b). While
all forms of (environmental) mobilities are influenced by gen-
der dynamics, our reference to GEM denotes empirical
research that specifically illuminates the gendered dimensions.

Through a scoping review of 120 peer-reviewed scientific
articles, we first assess the current geographical and methodo-
logical landscape. This examination provides insights into the
origins and scope of our existing knowledge base. Our findings
reveal, for example, that despite the socially and locally con-
structed nature of gender, the majority of empirical investi-
gations on this topic are confined to a handful of countries.
We then categorize and synthesize empirical findings within
our sample along two intersecting axes: their placement in
the mobility process (encompassing decision-making and sub-
sequent impacts) and their outcomes in terms of (im)mobility
(comprising both mobility and immobility).

Current evidence suggests that men are more likely to
migrate in response to environmental change, especially as
labour migrants. Owing to pre-existing social structures
including gender norms and relations, women are generally
found to be less mobile. In turn, it is often found that the
out-migration of men increases the burdens placed on
women in points of origin, further exacerbating their vulner-
ability to environmental risks. However, gendered environ-
mental mobilities literature disproportionately focuses on
women as subjects of study, often highlighting their vulner-
abilities as if they were intrinsic to their gender. The mobility
experiences of men and other gender groups are rarely
explored through a gender lens, and how their vulnerabilities
are (re)produced in relation to environmental mobilities is
often left unexplained. This tendency risks perpetuating a
narrow portrayal of women and their societal roles, reinforcing
or essentializing gender inequalities.

Based on our analysis, we advocate for a future GEM
research agenda that transcends women-centric or descriptive
case studies and instead adopts contextual, dynamic, and rela-
tional approaches that seek to unearth - and ultimately rectify
- the structural inequalities driving differential (im)mobility
aspirations, opportunities, trajectories, and impacts. Rather
than assuming gender as the sole or primary source of vulner-
ability for women, we propose that future investigations delve
into the multifaceted sources of vulnerability and agency
between and within gender groups and identities. Through
deeper theoretical engagement and comparative, intersectional
research, we might elucidate the nuances of the nexus and dis-
cern what sets it apart from other strands of gender and
migration as well as gender and environment scholarship.

2. Methods

Scoping reviews are ideal for determining the volume, geo-
graphical coverage, nature of studies and type of evidence
available in a body of literature (Munn et al., 2018). Widely
used in medical sciences, scoping reviews have gained traction
in social sciences: recently, they have been used to map the lit-
erature on “left-behind women” in the context of international

migration (Fernandez-Sdnchez et al, 2020), to identify
research gaps on the health effects of climate change for gen-
der-diverse populations (Simmonds et al., 2022) and to assess
the evolution of empirical adaptation research in the global
South (Vincent & Cundill, 2022). We apply the Arksey and
O’Malley (2005) methodological framework for conducting
scoping reviews in order to identify research gaps in existing
empirical evidence on the interlinkages between gender and
environmental mobilities.

We identified relevant studies through two databases: CLI-
MIG? and SCOPUS. We limited our search to articles pub-
lished (in English, French or Spanish) in peer-reviewed
scientific journals as proxy of quality and also for feasibility
and time constraints. Thus, although several insightful books
and grey literature discussing this nexus have been published
(e.g. GIZ, 2021, CARE, 2020, IOM, 2014), they are beyond
the scope of this paper. A Boolean search for three sets of
terms — one related to human mobilities, one to gender, and
one to environmental changes (Figure 1) - was conducted in
each database for publication titles, abstracts and keywords.?
In order to focus on the most recent literature, only articles
published between 2010 and 2021 were included, which ren-
dered 5108 citations.

An initial title screening was conducted for all citations ren-
dered by SCOPUS to exclude those unrelated to environ-
mental mobilities: approximately 4000 studies deemed
irrelevant — e.g. discussing animal or DNA migration —
were excluded (Figure 1). If a clear decision could not be
made, citations were kept for further screening. To ensure
that all relevant records were included, we independently
screened 30% of titles and found no discrepancies. Then, the
title and abstract of 1161 records were screened for relevance
based on two criteria: (1) Does the citation refer to an empiri-
cal study? (2) Does the citation refer to a study on gender and
environmental mobilities? At this stage, 199 records were
identified. Articles including gender as a mere control variable
without commenting or addressing it in their results were
excluded.

A form was developed to confirm the relevance of articles
and to extract study characteristics including region, method
used, characteristic of movement and main findings (Appen-
dix A). We independently extracted data, meeting frequently
to agree on the terminology and to resolve discrepancies.
Although quality assessment does not usually form part of
the Arksey and O’Malley’s framework, these research meetings
became an opportunity to discuss the quality of the studies,
which resulted in the exclusion of 5 articles. In addition, 73
studies were excluded based on the eligibility criteria while
one was unobtainable, leaving our sample at 120 studies.
This is, in fact, a number much higher than we anticipated.

3. Situating the empirical literature

To situate the research findings synthesized below, we first
evaluate the empirical literature in terms of geographical dis-
tribution, methods, and units of analysis. The geographical
distribution of studies influences findings and the research
questions themselves. This is also the case for methods as
they can carry behind deep epistemological considerations
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Search query: TITLE-ABS-KEY ( *migra* OR displace* OR mobility OR immobility OR relocat*
OR evacuat*) AND TITLE-ABS-KEY (women OR men OR gender OR "sexual identit*" OR female
OR male OR femini* OR masculinit* OR intersectional* ) AND TITLE-ABS-KEY ( "environmental
change" OR "climate change"” OR "global warming" OR "environmental degradation” OR disaster
OR "climate hazard" OR "environmental hazard" OR "extreme event" OR flood* OR heatwave
OR drought OR hurricane OR cyclone OR tornado OR storm OR typhoon OR wildfire OR "slow-
onset impact" OR "rapid-onset impact" OR "sea level rise" OR deforest* OR desertifi* OR "biodiv*
loss" OR "glaci* retreat" OR "coastal erosi*" OR "land degrad*" OR salin* OR "climate variabil*"
OR "rainfall variability" OR "precipitation variability" OR permaf* OR "ocean acidi*" ) AND PUBYEAR
> 2009 AND PUBYEAR < 2022 AND ( LIMIT-TO ( PUBSTAGE , "final")) AND ( LIMIT-TO (
DOCTYPE, "ar")) AND ( LIMIT-TO ( LANGUAGE, "English") OR LIMIT-TO ( LANGUAGE , "Spanish"

) OR LIMIT-TO ( LANGUAGE , "French"))

A

Scopus
5057
Climig Scopus
51 1110
L Y J
962 records o
1161 records identified for excluded: =
title and abstract screening — > Not relevant (n=937); o}
(Climig: 4.4%; Scopus: 95.6%) Duplicates (n=25) 8
199 articles for full-text 79 records excluded: 2
eligibility assessment ———» Not relevant (n=73); 2
(Climig: 15.1%; Scopus: 84.9%) Quality (n=5); =
l Unobtainable (n=1)
120 articles included in review E
for data extraction 3
(Climig: 16.3%); Scopus: 83.7%) S

Figure 1. Flow diagram of the selection protocol used in this study.’

that impact how researchers approach social phenomena:
quantitative research, which is for the most part connected
to positivism, is often associated with objectivity, causality,
and replicability (Park et al., 2020), whereas qualitative
research (often connected to constructivism) tends to advocate
for a contextual understanding of social phenomena through
the eyes of participants (Denzin & Lincoln, 2005). Therefore,
methods can influence whose (or what type of) knowledge is
sought and accepted, which, in turn, carries deep conse-
quences for research findings, especially when combined
with varying power inequalities across locations (Hesse-
Biber, 2012).*

3.1. Geographical distribution of studies

Most case studies have been conducted in Asia (50%), followed
by Africa (21%) and North America (21%) (Figure 2). South
and Central America, although already among the most sensi-
tive regions to climate mobilities, remains under-researched —
a regional gap previously highlighted by Zickgraf (2021a) and

Kaenzig and Piguet (2014) in relation to human mobility and
climate change.

This research disparity is not just a question of geographical
balance: considering where studies have been conducted is
particularly relevant because gender is a social construct, and
as such, it is deeply rooted in the social, political and environ-
mental context of a place (Brickell, 2006). The norms, roles,
and attributes associated with being male, female and other
gender identities, as well as the relations between (and
among) these different groups are locally constructed, con-
stantly changing over time and space (Bondi & Davidson,
2003; Massey, 1994). Likewise, the consequences of stepping
outside of gender norms or traditional gender roles are contin-
gent on the social context.

Taking the two countries with the highest number of case
studies — Bangladesh and the United States tied at 23 studies
each (Figure 3) - exemplifies why location matters when
studying gender as the way it intersects with other social iden-
tities appears to be different. In Bangladesh, being married
appears to be critical for women either to access shelters
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Figure 3. Geographical distribution of case studies.

more safely in the event of a disaster (Ayeb-Karlsson, 2020b)
or to determine their success in adopting migration as
an adaptation strategy (Evertsen & van der Geest, 2020);
whereas in the USA race and class appear to be more relevant
- for instance, to predict evacuation rates and experiences
(Li et al.,, 2010; Meyer et al,, 2018). Differences in economic
development, religious customs and colonization histories
(amongst others) between these countries have brought
about very different internal power inequalities, which
explains why some identities are more salient than others
and intersect with gender at varying degrees.

3.2. Type of methods used

Seventy-two percent of studies in our sample use quantitative
methods, which aligns with broader research on environmental
mobilities (see Type 2 studies in Piguet, 2022). Quantitative
studies in our sample capture how socio-economic factors

(including gender) impact the likelihood of moving in a context
of environmental change, how specific environmental events
affect men’s and women’s (im)mobility differently, and how,
in turn, environmental mobilities impact the health and well-
being of men and women, amongst others. An exclusive
focus on quantification, however, might be insufficient as it
often fails to capture the subjective dimension of mobility
decision-making as well as the context in which it takes place
(Durand-Delacre et al., 2021). Quantitative approaches risk
flattening gender (and other social identities) to mere statistical
categories or as disaggregated mobility patterns (Mahler & Pes-
sar, 2006), overlooking how social inequalities intersect to
shape mobilities. This reduction of gender to statistical cat-
egories risks compressing women (and other gender groups)
to a homogenous category with similar needs and options
(Gioli & Milan, 2018), overlooking that gender is a social
relation constituted at the intersection of other axes of differ-
ence including race, ethnicity and age, and thus creating



different needs, vulnerabilities and priorities within gender
groups (Mollett & Faria, 2013). It is important to note that
22% of these studies are marked by mixed-methods designs,
which can counter these risks.

Much of the literature relies on household surveys. This
may be partially explained by the dominant view within the
‘migration as adaptation’ discourse that an individual’s
migration results from a collective decision taken by the
household for its benefit. Influenced by the New Economics
of Labour Migration theory (Stark & Bloom, 1985) and the
Sustainable Livelihoods Approach (Serrat, 2017), migration
is seen as a livelihood strategy to diversify incomes and to
insure against risk, allowing physically separated families to
sustain or adapt to environmental shocks. Thus, labour
migration decisions are often analysed as if made jointly by
the migrant and those who stay. However, these approaches
neglect that within households, men and women often enjoy
different access to and control over resources, including mobi-
lity decision-making power and capabilities to enact mobility
(Elmhirst & Darmastuti, 2015; Radcliffe, 1991). Thus, house-
hold data could hide intra-household power dynamics. Fur-
thermore, focusing on the household level alone might
overlook questions of who can access and control resources
including those derived through mobility, such as remittances
(Zickgraf et al., 2022).

When it comes to who provides information at the house-
hold level, two-thirds of the articles did not specify their data
source. This is problematic because gender shapes access to
and control over knowledge (Nyantakyi-Frimpong, 2019). Of
those studies that did specify the source, more often than
not it is the head of the household, regardless of their gender.
This, in practice, means that men are often those who provide
information for the entire household. For instance, two studies
in our sample focus on male heads only either because the
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sample size of female heads was too small (Carrico & Donato,
2019) or because local customs prohibited interactions
between women and researchers (Paul et al., 2010). Only a
few articles set out to interview an equal number of male
and female heads of household (e.g. Ajaero, 2017; Nnadi
et al,, 2021). This does not entirely resolve the issue because
the power of men in a female-headed household might be
very different from the power of a woman in a male-headed
household, especially as women tend to carry the burden of
reproductive tasks, but it seems like a first step in the right
direction. According to Vigil (2021), even if resource-inten-
sive, an adequate approach to account for intra-household
power dynamics would be to hold individual-level interviews
with various household members, accounting for gender and
age differences. Only one study (Massey et al.,, 2010) in our
sample uses this approach, although not to account for
power dynamics at the household level.

4. Results: classification of research findings

We identified two axes that helped us to categorize the results
related to gender reported in our sample: placement in the
mobility process (decision-making and subsequent impacts)
and (im)mobility outcome (mobility and immobility). Using
these two axes, we distinguish four main categories: the first
two shed light on mobility decision-making for individuals
who move and for those who stay. Although immobility is
the physical flip side of mobility, much of the existing literature
seeks only to explain mobility outcomes (e.g. evacuation,
labour migration), forgetting that staying can also be the out-
come of a decision-making process. Categories 3 and 4, on the
other hand, discuss the gendered impacts of mobility in a
context of environmental change for those individuals who
move and for those who stay, respectively (Figure 4). These

Placement in the mobility process

Decision making Impacts of mobility
Category 1: The role of || Category 3: Gendered
NAOTe gender in mobility impacts on those who
decisions move
(n=64) (n=32)
(Im)mobility t
oucome ;
| Category 2: The role of || Category 4: Gendered
Stay | gender in immobility impacts on those who
decisions stay
(n=22) (n=33)

Figure 4. Classification of results according to theme.
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categories should be taken as a summary of the results avail-
able in the empirical literature instead of a recommendation
of what should be studied. Additionally, rather than categoriz-
ing studies as a whole, we extracted and categorized their mul-
tiple findings and so studies may appear in more than one
category (see Annex B).

4.1. The role of gender in mobility decisions

Under Category 1 are results that elucidate on the role of gen-
der in mobility decision-making for individuals who move.
Here, we have included all mobility outcomes that represent
a (potential) physical move from an origin area. Thus, results
speak to both reactive (e.g. displacement, evacuation) and
more proactive (e.g labour migration, relocation) forms of
mobility. Not all articles classified under this category set out
to examine mobility outcomes that have already materialized:
some study intentions to move in case of hypothetical events.
For instance, Cahyanto and Pennington-Gray (2015) assess the
likelihood of evacuating in the event of a hurricane for tourists
staying in Florida while Mudombi and Muchie (2013) assess
how different perceptions regarding future water access will
affect mobility decisions of female-headed and male-headed
households.

Results indicate that men are more likely to engage in
labour migration in response to environmental stressors.
This finding can be explained because men are the primary
breadwinners within these households and societies (Gray &
Mueller, 2012; Khan et al., 2018) or because they are in charge
of livestock — and thus need to migrate in search of pastures
and water (Nkuba et al., 2019, Lama, 2018). Male migration
is perceived as one of the most viable adaptation strategies to
the point that, in Nepal, men who do not migrate from places
facing climate change impacts are actually perceived as a bur-
den to households (Gautam, 2017).

That is not to say there is no evidence regarding women’s
migration in response to environmental change. For instance,
Khan and colleagues (2018) show how women’s labour
migration is intensifying as an adaptation strategy: in the
growing absence of fishermen, women in India are being
pressured to migrate in order to increase their income in a
context of climate variability and cyclones - although the
majority do so with their husbands and children. Women
are more often associated with marriage-related migration -
but results are ambiguous. Using data from Malawi, Becerra-
Valbuena and Millock (2021) find that droughts increase the
probability of women’s migration related to marriage, albeit
the effect is small. However, two studies find that women’s
marriage mobility is delayed following environmental shocks
either because households retain women for farm labour in
the hopes of realizing a higher future bride price (Dillon
et al,, 2011) and/or to limit potentially high expenses associ-
ated with marriage (Gray & Mueller, 2012).

As for evacuation decision-making, Category 1 results indi-
cate that women are more likely to evacuate than men. For
example, Kuligowksi and colleagues (2020) find that women
were almost three times more likely than men to evacuate
during the Chimney Tops 2 fire in Tennessee (USA). This
finding extends to intended evacuation behaviours in response

to hypothetical events such as earthquakes, tsunamis, hurricanes
or wildfires: Reininger and colleagues (2013) find that women
have a higher likelihood to follow mandatory evacuation orders
than men in southern Texas in the event of a hurricane. Per-
ceived risk is one explanation for this result: there is evidence
that women tend to exhibit higher levels of risk perception
than men in extreme events (Buylova et al., 2020). As “providers
of family wellbeing” (Ferdous & Mallick, 2019, p. 93) women’s
caregiving roles and responsibilities, along with their limited
access to resources, and higher exposure heighten their risk
and their risk perception (Fothergill, 1996).

4.2. The role of gender in immobility decisions

Category 2 includes results that speak to immobility from a
gendered perspective. Remaining in a place is also the outcome
of a decision-making process, and it is only by looking at
immobility through this lens that we gain a deeper under-
standing of the capabilities and aspirations of those who stay
(Zickgraf, 2021b; Obokata et al., 2014).

Results show that gendered divisions of labour - whereby
women are often more involved in (unpaid) reproductive
tasks than men (Ferrant et al, 2014) - feed into gender
inequalities including access to employment and labour mar-
ket participation, which result in greater immobility among
women facing environmental change. Findings suggest that
domestic responsibilities and chores related to child or elderly
care limit women’s access to off-farm work even when flooding
causes agricultural losses (Enete et al., 2016) while obligations
to household tasks have been found to increase the immobility
of female farmers facing rainfall variability (Ahmed & Kiester,
2021).

Gender norms and roles play a role in women’s immobility
during sudden-onset events. In India and Bangladesh, social
norms restrict women’s autonomy in decision-making, dis-
suading them from complying with evacuation orders during
flooding, especially in the absence of men as women are
required to obtain permission from a male family member
before evacuating (refer to Madhuri, 2016, for the Indian con-
text, and Ferdous & Mallick, 2019, for insights into Bangla-
desh). In certain instances, women are encouraged to remain
immobile during cyclones, as expressed by Bangladeshi par-
ticipants who assert that women “belong to the home”
(Ayeb-Karlsson, 2020a, p. 14). Coupled with the pervasive
fear of sexual violence women face in or en route to public
shelters, this contributes to women staying at home rather
than evacuating during disasters (Farmer et al.,, 2018; Paul
et al., 2010). Moreover, entrenched gender roles, which typi-
cally assign the role of protector to men, can further constrain
women during disasters. Ayeb-Karlsson (2020a) shows that in
Bangladesh, men often feel it is their obligation to protect their
wives, daughters and mothers from disasters, leading women
to wait for men before evacuating to shelters.

Additional sociodemographic factors help explain women’s
disproportionate immobility in contexts of sudden-onset
events. For instance, women with disabilities in Cambodia
face multiple barriers to evacuating during natural hazards.
In addition to fearing for their safety in evacuation shelters,
they often do not receive timely evacuation information as



they typically remain at home due to their impairments (Gar-
trell et al., 2020). Unmarried women confront the risk of
societal judgment and reputational damage - ‘losing their
honor’ - potentially becoming undesirable for marriage if
they evacuate alone to cyclone shelters in Bangladesh, which
leaves them more vulnerable than married women (Ayeb-
Karlsson, 2020b). Additionally, in Vietnam, older women
encounter greater obstacles in migrating and seeking alterna-
tive livelihoods compared to older men or younger women,
primarily due to gendered structures of responsibilities. This
contributes to their immobility following floods (Ylipaa
et al., 2019). These examples hint at the importance of using
intersectional approaches to gain a deeper and more nuanced
understanding of gendered (im)mobility decision-making.
While the findings here suggest that gender norms tend to
promote women’s immobility during disasters, they seem to
conflict with results from Category 1, which indicate that
women are more inclined than men to evacuate during sud-
den-onset events. This apparent contradiction can be attributed
to several factors: firstly, variances in the geographical and
therefore socio-cultural locations of studies encompassed in
each category; secondly, differences in study methodologies;
and thirdly, variations in the types of hazards examined. To
begin, over half (14) of the evacuation studies in Category 1
were conducted in the USA - a nation characterized by rela-
tively low gender inequality. In contrast, most cases in Category
2 were undertaken in countries with less pronounced gender
equality norms and a higher gender gap in labour force partici-
pation, such as Bangladesh, India, and the Philippines (with
only two studies conducted in the USA).” This, coupled with
the predominance of predictive studies in Category 1 - particu-
larly notable with 11 cases in the USA alone, compared to
merely 2 in Category 2 - helps elucidate this inconsistency.
Despite women displaying a heightened perception of risk
during disasters and expressing greater intentions to evacuate
than men (as outlined in section 4.1), pre-disaster attitudes
may not align with actions taken during actual emergencies
due to underlying gender disparities. For example, Bateman
and Edwards (2002) demonstrate that although women are
more inclined to have a household evacuation plan in prep-
aration for a hurricane, their restricted access to resources,
such as a functional vehicle, may hinder their ability to evacuate.
Additionally, even if men initially perceive less risk than women,
once they recognize the imminent danger it has a stronger effect
on their evacuation, leading to a higher likelihood of evacuation
compared to women with similar levels of risk exposure and
perception (Bateman & Edwards, 2002). Consequently, studies
focusing solely on evacuation intentions offer only approxi-
mations of actual evacuation behaviour, as they fail to account
for the myriad obstacles individuals encounter during sudden-
onset events, which can severely curtail their mobility.
Furthermore, the nature of the hazard appears to influence
mobility during disasters: within our dataset, findings regarding
evacuation behaviour vary across most sudden-onset events.
However, wildfires stand out, consistently linked with increased
female evacuation and decreased male mobility. Research by
Whittaker et al. (2016) and Tyler and Fairbrother (2018) reveals
that, during wildfire seasons in Australia, men often remain
behind to safeguard their homes and properties, while women
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evacuate with children and elderly family members. Conversely,
in Southern California wildfires, men were observed to be more
resistant than women to evacuation orders (Roberson et al.,
2012). In these instances, men’s reluctance to evacuate can be
attributed to the societal expectation that they serve as protec-
tors of property during disasters. Hence, conducting compara-
tive studies across different hazards and countries could
provide insights into these varying findings.

4.3. Gendered impacts of mobility for those who move

Results included in Category 3 discuss the gendered impacts of
mobility for individuals who move. One-third of results under
this category come from women-focused studies whereas none
exclusively investigates men’s mobility experiences.

Generally speaking, research finds that mobility increases the
vulnerability of women, particularly following a sudden-onset
disaster. On the one hand - and in line with results in Category
2 - studies show that women’s mobility can increase their risk of
falling victim to violence. Following the 2010 earthquake in
Haiti and Typhoon Haiyan in the Philippines, girls and
women were found to be particularly vulnerable to sexual and
gender violence due to overcrowding and lack of privacy in
IDP camps (Davis & Bookey, 2011 for Haiti, Tanyag, 2018 for
the Philippines). A sense of insecurity can also restrict women’s
and girls’ mobility at destination: in their study about women
who have internally migrated for work following floods in
India, Patel and Giri (2019) found that they fear going out
and having to confront men who consume alcohol or drugs.

Reactive, unplanned movements can negatively impact both
the mental and physical health of individuals, but women seem
to bear the brunt. Following evacuation or relocation, women
are found to suffer more mental health issues than women who
stay in devastated areas (e.g. Adams et al., 2011; Sezgin & Puna-
maki, 2016) and higher levels of distress and anxiety than dis-
placed men (Zahlawi et al.,, 2019, Ayeb-Karlsson, 2021). In the
aftermath of Hurricane Katrina, young women evacuees were
more likely to increase alcohol and tobacco consumption
than men (Cepeda et al. 2010), although Kamo and colleagues
(2011) find older displaced women to be more resilient than
older displaced men following the same disaster, exemplifying
the role age can play on mobility impacts. When it comes to
physical health, results show that women displaced in the after-
math of sudden-onset events in Bangladesh are less likely to
deliver babies in health centres than mothers from non-dis-
placed households (Haque et al., 2020), while in cases of
slow-onset changes migrant women struggle to access maternal
and general health services (Baada et al., 2021).

In some cases, gendered norms at destination may limit
women’s entry into the labour market. Samuels (2012)
explains that, after relocating to the Great Love neighbourhood
in Banda Aceh (Indonesia) in the aftermath of the 2004 tsu-
nami, women’s daily mobility was limited due to gendered
norms that prevented them from driving motorcycles. This,
in turn, made them more dependent on expensive and time-
consuming transportation, which affected their access to job
opportunities in the city centre. Gendered divisions of labour
also affect women’s employment opportunities in disaster
recovery contexts: following Katrina, undocumented migrant
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women were kept from working in reconstruction efforts due
to the absence of family support services, which reproduced
“gender-based hierarchies of opportunity” (Blue, 2021, p. 181).

Although more evident in the literature discussing the gen-
dered consequences of mobility for those who stay (Category
4), findings in this category hint at mobility increasing the bur-
den on migrant women. In the context of disasters, for instance,
in addition to having to manage their own needs and personal
trauma, both women and girls “bear the burden of intense
care obligations as a result of living in makeshift and insecure
shelters in evacuation camps” (Tanyag, 2018, p. 573). In certain
cases, women’s mobility can also trigger social stigma. In one of
the rare instances where women who have migrated for work are
the focus of a study in the field of environmental mobilities,
Evertsen and van der Geest (2020) find that migrant women
working in the garment industry in Bangladesh face social stigma
due to the stronghold of purdah - defined as “the broader set of
norms and structures that set standards of female morality”
(Amin, 1997, p. 213). In the garment sector women are not phys-
ically segregated from men but rather work alongside them,
which is highly stigmatized because not being able to cover
their bodies while working could lead to the “increased attention
by male coworkers, leading to accusation of the women being
immoral and ‘loose” (Evertsen & van der Geest, 2020, p. 18).
This, in turn, creates a bad reputation for “city girls,” which
not only affects the migrants in question but also their families
as their value in the marriage market decreases, increasing the
dowry to be paid to the groom’s family. These higher social
costs related to female migration can also influence migration
decision-making ex-ante: if they are too high, women might
decide to stay in place rather than migrate. This means women
will wait longer than men before migrating, and in many cases
will do so only when risks are large, which limits both the utiliz-
ation of migration as an adaptation strategy and its efficiency
(Evertsen & van der Geest, 2020).

The mobility of women can also create changes at the micro-
level that improve their status. Following the resettlement pro-
gramme associated with the 2004 Asian tsunami in Sri Lanka,
Burgher women successfully negotiated with the government
a transport route and electricity supply for their resettlement
(de Mel, 2017). Other studies show that, through mobility,
women can achieve greater autonomy in decision-making -
although it is often accompanied by increased responsibilities
and burden (Akinbami, 2021) - related to increased incomes
and enhanced confidence (Patel & Giri, 2019).

Although scant, a few articles do discuss the negative impacts
mobility can have on men. Ohira and colleagues (2016) find that
evacuation following the Great East Japan Earthquake may have
been associated with an increased risk of hypertension for men
but not for women. As for employment at destination, in Ban-
gladesh, after migrating internally due to cyclones, men are tem-
porarily excluded from the local labour market due to their lack
of knowledge, skills or capital, which can sometimes bring about
conflicts with host communities (Sams, 2019). Another study in
Bangladesh shows that, due to gender segregation in the labour
market at destination, men usually work intermittently as day
labourers whereas women have more stable contracts in the gar-
ment sector: this, in turn, raises the importance of women’s
income within the household, which clashes with socially

accepted gender norms (Evertsen & van der Geest, 2020). How-
ever, this preference for hiring women can be traced to gender
biases and stereotyping whereby women are perceived as more
compliant with lower salaries or bad working conditions, which
increases their vulnerability in the labour market. Another study
shows that following large-scale land acquisitions in Tanzania,
male migrants recorded (slightly) higher vulnerability to food
insecurity than migrant women as the off-farm jobs female
migrants performed, unlike men’s, were not based on natural
resources and were thus less vulnerable to climate change stres-
sors (Atuoye et al,, 2021). Furthermore, Sultana et al. (2020) find
that, following severe floods in Bangladesh, men who migrate
seasonally for work face difficult conditions as they have no
access to proper shelter, adequate sanitation or drinking
water, and are vulnerable to exploitation in cities.

4.4. Gendered impacts of mobility for those who stay

Category 4 discusses the gendered impacts brought about by
mobility for those who stay. An overwhelming majority of
these results discuss the consequences of male out-migration
for women whereas only two articles explore the impacts of
female mobility (Chandra et al., 2017; Yoshioka-Maeda et al.,
2018). Many of the results refer to women as “left behind”
by their husbands, brothers, or fathers without investigating
how women perceive themselves.

The most common finding is that male out-migration over-
burdens women (especially those working in agriculture) as
women take on activities and responsibilities traditionally per-
formed by men in addition to their own. Besides being primarily
responsible for household chores, child and elderly care, women
become fully responsible for farming activities (Chowdhury &
Masud, 2020; Ibnouf, 2011; Sugden et al., 2014) and are bur-
dened with the task of securing food as sole family caretakers
(Islam & Shamsuddoha, 2017). They also take on new responsi-
bilities that were previously performed by men such as ox
ploughing (Chidakwa et al., 2020), charcoal production (Djoudi
& Brockhaus, 2011), small ruminant herding (Djoudi et al,
2013) or home repair (Ingham et al.,, 2019). In a few instances,
the increased workload and involvement of women in agricul-
tural tasks and off-farm employment changes the customary
gendered division of labour and traditional roles, including of
men as primary breadwinners: In Sudan, Mexico and Zambia
during men’s migration intra-household decision-making is
transferred onto their female partners, making them the de
facto heads of households (Ibnouf, 2011; Oswald Spring, 2013;
Rosen et al., 2021, respectively). In instances of rapid-onset
hazards, the absence of men has “forced the transgression of
the cultural taboo of women operating outside of the home”
(Ingham et al., 2019, p. 168) as they are in charge of evacuating
family members while protecting livestock.

Nonetheless, most results indicate that this redistribution
of responsibilities does not necessarily challenge gender
relations given that access and control over resources® and
decision-making remains unchanged. Despite women’s
increased roles and responsibilities in agricultural labour
during men’s absence, in India and Nepal men continue to
make the decisions over how money is spent (Sugden et al,,
2014), whereas in Vietnam women (especially older) continue



to lack the rights associated with farm management (Ylipaa
et al., 2019). In Mali, Djoudi and colleagues (2013) find that
gender inequity regarding access to land remains unchanged
even if the workload of women has increased due to male
migration in the context of droughts, while Brockhaus et al.
(2013) showthat short-term local male migration has created
a new tenure regime no longer regulated by traditional auth-
orities but by annual monetary deals which continues to leave
out women from being able to access agricultural land. Only a
few results mention a positive impact of male migration on
female empowerment: In Vietnam, a high rate of male
migration results in increased participation of women in
decision-making related to farming activities and cash invest-
ments (Nhat Lam Duyen et al., 2021), whereas in Bangladesh
women’s decision-making improved after the migration of
male family members (Chowdhury & Masud, 2020).

The increase in workload aligns with findings from a scop-
ing review on “left-behind women” in the context of inter-
national migration (Fernandez-Sanchez et al., 2020), but
carries additional consequences in environmentally-degraded
contexts as it decreases women’s options to adapt in or ex-
situ, leaving them more vulnerable than men to environmental
changes. In Zambia and Bangladesh, it constrains their off-
farm employment prospects (Rosen et al., 2021, Penning-Row-
sell et al. 2013) while in Nigeria it reduces the time they can
allocate for agricultural training (Nnadi et al., 2021). In other
cases, the absence of men reduces the capacity of women to
invest in off-farm activities (Sugden et al., 2014) or limits
their access to climate and weather information (Ahmed &
Eklund, 2021), forcing them to pursue in situ coping strategies
with limited resources, which can lead to heavier agricultural
losses. When facing sudden-onset events, cultural constraints
- and additional factors including poor education, lack of
skills, and lack of freedom of choice - limit the coping strat-
egies women can deploy (Ferdous & Mallick, 2019). In some
patriarchal communities in India, after flooding and in the
absence of their husbands, women cannot benefit from relief
funds as they are not considered to be heads of households
(Madhuri, 2016). Within the most vulnerable households,
male mobility affects not only the partner of those who
move - as environmental mobilities research skews heteronor-
mative, partners are women exclusively — but also girls. In
Zambia, the financial insecurity generated by climate change
impacts can force girls into early marriage as parents are no
longer able to care for them (Rosen et al., 2021).

In a few cases, authors discuss the negative consequences
that female mobility can bring to the wellbeing of men. For
instance, Yoshioka-Maeda and colleagues (2018) explore the
physical and mental burden of fathers who, following the
nuclear disaster stayed in Fukushima to work even after
their families had evacuated. Another study showcases how
Bangladeshi women migrating for work is perceived as a mani-
festation of the male guardian’s failure to fulfil his responsibil-
ities as a man (Evertsen & van der Geest, 2020).

5. Discussion

A growing number of empirical studies seek to understand
how gender, mobilities, and environmental change interact -
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over half of the studies in our sample were published from
2018 to 2021 alone. This surge in research suggests an expand-
ing scientific appetite for knowledge on the nexus. Adding
more case studies that speak to gender, however, may not sig-
nificantly advance our theoretical understandings if we ask
similar questions from the same vantage points.

A noticeable aspect of the reviewed scholarship is the consist-
ent absence of clear definitions of what ‘gender’ means and how
it is operationalized. While discrete case studies have made valu-
able contributions, our analysis reveals an opportunity to further
integrate empirical investigation with theoretical reflections (also
highlighted by Gioli & Milan, 2018). Noting a general isolation
from other relevant fields, we propose a gendered environmental
mobilities research agenda that taps into and builds upon the
rich traditions of established disciplines like gender studies, fem-
inist and masculinity studies, and gender and migration.” Enga-
ging in dialogue with other fields of study will also help us
respond more effectively to environmental changes, including
the impacts of climate change, by illuminating what is and is
not specific about the vulnerabilities they (re)produce.

One way in which future research could advance our cur-
rent understanding is by starting with a shared acknowledg-
ment that gender is socially constructed, relational, dynamic,
and intersects with other dimensions of identity. Conceptua-
lizing gender as socially constructed can help correct the geo-
graphical bias in GEM research. Currently, certain societies’
gender norms and values receive disproportionate attention.
By focusing more on regions like South America and especially
by employing comparative research designs, we might uncover
fresh insights that either support or challenge existing findings
elsewhere.® This approach can enrich our understanding by
emphasizing the importance of local contexts rather than seek-
ing a global, reductive, and ultimately unhelpful narrative
about how gender intersects with environmental mobilities.
Moreover, highlighting gender as a social construct enables
future quantitative GEM research to avoid reducing gender
to a rigid statistical variable or conflating it with assigned sex.

Qualitative research in our analysis tends to consider the
social construction of gender. However, these studies predo-
minantly focus on women at the expense of broader gender
relations. This is also a critique directed at the 2012 framework
proposed by Chindarkar to analyze the gender dimensions of
climate change-induced migration: Gioli and Milan (2018)
point out that, while useful in many respects, it falls short in
its treatment of gender by equating it solely with women and
women with vulnerability. Unfortunately, this remains a
valid critique of the field.

Although women-only research marks a significant
improvement from gender-blind research, it risks perpetuating
the misconception that gender, and gendered vulnerabilities,
‘belong’ to women. The field has overlooked to ask how vul-
nerabilities are produced for other gender groups in relation
to environmental mobilities. Although male out-migration is
frequently documented as it increases the burdens for
women in areas of origin, it is rarely treated as a possible bur-
den for men. The few studies that touch upon men’s (im)mo-
bilities through a gender lens indicate that societal pressures to
protect and provide can drive them into precarious migration
situations (Sams, 2019) or compel them to stay in hazardous
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environments despite the associated risks (Yoshioka-Maeda
et al., 2018). Through engagement with migration and mascu-
linities research (e.g. Charsley & Wray, 2015; Wojnicka, 2019),
we might better understand and critically reflect on gendered
vulnerabilities in the male experience of environmental
change. Future studies, for instance, could delve into how
men experience and respond to the (potential) pressures of
‘migration as adaptation’.

Scholarship in the sample is even more silent on the experi-
ences of non-binary, gender fluid, and transgender individuals
and their families in disaster evacuation or preemptive mobility
scenarios. While accessing these populations might be challen-
ging due to social stigma and marginalization in certain con-
texts, deliberately including and comparing diverse gender
identities could help counteract the bias toward studying gender
primarily as it relates to women. This approach would enable us
to move beyond an oversimplified portrayal of women as either
victims or champions of the environment (Arora-Jonsson,
2011), depicted as either ‘left behind’ or ‘empowered’ through
men’s mobility (and, to a lesser extent, their own).

However, we caution against merely expanding on a gender-
as-vulnerability approach. This could inadvertently repeat past
mistakes and result in a well-intentioned but misguided ‘add
men and stir’ or ‘add non-binary and stir’ solution. Research
focusing on understudied gender identities is critical for under-
standing how all mobilities are enacted and experienced through
gender, but, as a field, we should shift toward conceptualizing
gender as a dynamic social force and a relational construct. To
address this limitation, it is essential to examine gender within
the framework of relational and unequal power dynamics.
Instead of isolating vulnerabilities associated with women, men,
and individuals with diverse gender identities, future GEM
research could explore how their experiences are shaped by inter-
actions with other gender groups (Butler, 2004). This perspective
transcends the notion that gender is synonymous with women
and challenges binary perspectives, rejecting the simplistic “add
women and stir” approach (Cornwall & Rivas, 2015). Alongside
Lama and colleagues (2021) we advocate for analyzing the
relationship between environmental change, gender, and mobili-
ties as a discursive, dynamic process. In a welcome departure
from the notion of gender as rigid and fixed in social structures,
Boas and colleagues (2023) examine the fluidity of gender
relations in Bangladesh and how these are renegotiated in various
environmental, social and political contexts.

Lastly, as argued by Kimberlé Crenshaw (1989), gender is
constituted at the intersection of various other axes of differ-
ence, such as race, ethnicity, sexuality, age, ability, and class,
creating diverse needs, vulnerabilities, resistances, and priorities
within gender groups. In the context of environmental change,
these intersecting identities impact individuals’ freedom to
decide whether to stay, leave, or return, and influence the
multi-scalar repercussions of their (im)mobilities. To move
beyond monolithic, descriptive accounts of (im)mobility
decisions and impacts for women, men, and other gender iden-
tities, it is imperative that future GEM research embraces more
intersectional methodologies (Cundill et al., 2021). By doing so,
researchers can critically analyze the sources of vulnerable and
privileged social positions within gender groups confronting
environmental risks (Arora-Jonsson, 2011; Walker et al., 2019).

6. Conclusion

In this contribution, we performed a scoping review of 120
articles published between 2010 and 2021 to methodically
and comprehensively examine the nature and extent of the
empirical evidence on the interlinkages between gender and
environmental mobilities. We noted diverse case studies and
findings regarding the gendered aspects of (im)mobility
decision-making and impacts - for those who leave and those
who remain in areas affected by environmental risks. Broadly,
existing evidence indicates that men tend to migrate more fre-
quently in response to environmental changes, often seeking
employment opportunities. This pattern is shaped by pre-estab-
lished social norms and gender roles, resulting in women gen-
erally being less mobile - although evidence on evacuation is
somewhat ambiguous: in certain contexts women show higher
evacuation intentions, whereas other studies indicate that they
are also more likely to be trapped during disasters. The most
common finding in our review was that the migration of men
leads to increased responsibilities and burdens for women,
exacerbating their pre-existing vulnerabilities to environmental
risks. We do not wish to imply that such findings are invalid;
instead, we argue that there are opportunities for improvement
in future efforts. While it is certainly true that in certain con-
texts, women exhibit more immobility compared to men, cur-
rent research fails to investigate the specific characteristics,
beyond gender, that differentiate these groups. Furthermore,
few have sought to understand agency in women’s immobility
choices: women are not necessarily ‘left behind’.

To transcend the restrictive equation of women with immo-
bility, and immobility with vulnerability, we advocate for
grounding empirical research in robust theoretical frame-
works, connecting to existing conceptualizations of gender in
environmental mobilities (e.g. Lama et al., 2021) and expand-
ing upon gender studies, feminist perspectives, and intersec-
tional approaches, among others. Engaging in dialogue with
other fields of study will also drive us toward identifying
what distinguishes gendered environmental mobilities from
gendered mobilities in other contexts.

One relatively simple step forward would be for researchers
to dare to define what it is that they mean (and do not mean)
by gender. Consistent with the broader literature on gender,
we encourage future GEM research to move beyond sex differ-
ences and into fluid, relational identities embedded in social
power relations, subject to (re)negotiation and shaped by
intersecting social identities. Such approaches can help us to
analyze and ultimately rectify the structural inequalities driv-
ing differential (im)mobility aspirations, opportunities, trajec-
tories, and impacts, rather than assuming gender as the
primary social axis mediating the relationship between
environmental change and human mobility.

Notes

1. For a discussion on ‘climate mobilities” see Boas et al., 2022.

2. The CLIMIG database (https://climig.com) systematically tracks
scientific peer-reviewed publications connecting migration, the
environment and climate change.

3. In October 2021.


https://climig.com

4. Power asymmetries (real or perceived) deeply affect the research
process as they can impact research access, the interactions
between researcher and participants, and the data collected (van
den Boogaard, 2019). In some instances, power asymmetries
based on race, educational status, class and gender can even be
directly tied to the creation and continuation of power asymme-
tries (Alcalde, 2007) or to the (re)negotiation of gender identities
(Arendell, 1997). Feminist and critical theory methodologies
have been foundational to the exploration of positionality within
research, and could be useful to better acknowledge how research-
ers’ social identities and assumptions impact their work.

5. Data from the Gender Inequality Index — which measures inequal-
ity between women and men in health, empowerment and labour
market participation - points to lower levels of gender inequality
in the USA: while in 2023 the GII in the USA was equal to
0.180, in Bangladesh, India and the Philippines it stood at 0.498,
0.437 and 0.388, respectively (UNDP, 2024).

6. Including land, whose access and ownership is unequally distribu-
ted across the world due to customary laws that continue to privi-
lege male inheritance (even if men are away), women’s lack of
information about land access, and their exclusion in decision-
making processes.

7. Also, we can engage with concepts like transnational parenting, for
instance, to generate new questions from diverse angles.

8. Additionally, it would be interesting to investigate the origin of
researchers publishing studies on the nexus as this, too, affects the
production of knowledge. Through a diversification of cases and
researcher backgrounds, we might better tease out cultural specifi-
cities while also building a more global picture of these dynamics.

9. An initial list of keywords, based on past reviews of environmental
mobilities, our own research and terms relevant to research on gen-
der, was piloted in both databases. After rapidly screening the results
rendered during these searches, we redefined the search query by
adding or deleting relevant concepts and associated keywords.

10. Numbers do not add to 120 as some articles study several regions.
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Appendix e Research question/aim

¢ Main findings
Appendix A: Forms to assess the relevance and o Data source (primary, secondary or both)
eligibility or articles e Type of method (quantitative, qualitative, mixed)

o Specific method

Form 1 to assess the relevance of articles o Livelihood of participants
¢ Geographic level
(1) Does the citation refer to an empirical study? e Region
(2) Does the citation refer to a study on gender and environmentally- e Location of case study (countries)
related mobility? o Type of hazard (slow or rapid-onset)
o Specific hazard
If yes to both questions, include articles. If not, exclude. o Type of migration (internal, cross-border, both)

¢ Duration of migration
Form 2 to assess the eligibility of articles o Characteristic of movement



16 T. CASTILLO BETANCOURT AND C. ZICKGRAF

(panunuo)d)

e
y K1obare) payads seale (3diynw) UJayMoU Ul JUSWUOIIAUS Buibueyd e 0} bundepy (£107)
‘| f10631e) nsusIdRIEYD ON [eanJ wol4 195U0-MO|S [BIN) B2y Jeuoneuqns  buipisH ‘bujwieq anneyend :sed syl wouy Buiuies| pue auniny syy buluoisiaug "|e 13 sneyjpoug
(a1dnnw)
pay1ads paydads 19suo-pides payidads (£102)
| Kiobaye) nsuaeIeyd o  A103afes) oN pue mojs yijog  (sauiddijiyd) eisy JeuonieN pooyjaAl| ON anneyuenp  sauiddijiyd ayy ui uoneibiw pue Ajigeniea ajewl)  ‘[e 19 BIYSIN-_IYog
suesjQ
payads (a1buIs) (¥sn) paseq 32In0sal M3N euney-1sod 03 uonelbiw e/oufie :Ayjiqow
¢ fi0bare) uonesbiw unoge7 Aio1dsfely oN 19suo-pidey edLBWY YUON |euoneugng -|eanleu oN  Spoylaw PaxIy [euoibas Jo AG31eJ1S B UO SIUIRIISUOD PRISPUSD (Lzo?) @ng
SS311S |RIUBWIUOIIAUT
(a1dinu) pue J]WOU0d3 JSpuUn SP|OY3SNOH [BINY Ul SISALQ
payiads seale 13suo-pidel uonelbIpy Jo JUBWSSISSY [edN) Y jysape|bueg
| Kiobae) onsusIdRIEYD ON Jeans wol4 pue mojs ylog (ysape|bueg) eisy |euoneuqns  buiysiq ‘buiwie] aAneIueND |eiseo) ul uoneibipy padnpuj-sbuey) arewi) (6107) '[e 19 uszUIRg
uonesbiw seale (a16uts) Imeley  (LZ0T) YPO[|IN pue
| A10631e) bW pue Jnoge Jeans wol4 195U0-MO|S (Imejepy) eduy |euonen Buiweq aAneIueND u1 1ybnoip 03 sasuodsal uonelbiw passpusn euanq|ep-eaadag
eueyn Jo uoibay
paymads (a1dnnu) ojeyy-buoig sy ul yieaH aandnpoiday siawie4
¢ Kiobaje) dlsuaIdRIRYD ON |eanJ-jeiny J95UO-MO|S (eueyn) eduyy Jeuorjeuqns Buiwie4 3A13RH[END USWOAN JueIBI : pueq abueils, e Ul SIBYIOW  (LZ0T) ‘|e 39 epeeg
Aupgow(un)
uofiesbiw (3diynw) pue uswadedsip ‘bulag|iam Jo sso| bundauuod
winiay ‘Aujiqoww seale 19suo-pides paymnads $31101S UBQUN :,9AIAINS 0) BXey( O} Swed (L202)
¢ Kiobaje) “Juawade|dsig uequn o] pue mojs ylog (ysape|bueg) eisy Jeuorjeuqns pooyjaal| oN SAIBU[END 9M UIY} ‘SWIeRIP PRy M UIP|IYD dI9M M UIYM, uoss|iey-gqaky
¢ f1obae) ysape|bueg |eiseod uj ssoj
‘z f1obare) Anpigoww) seale (31buIs) payads buiaqam pue Ayjiqow(wy) Ja3sesip pasapusb (90202)
‘L K10631e) ‘uonenden |eans wol4 19suo-pidey  (ysape|bueg) eisy Jeuoneuqng pooy1jaAl| ON SABUEND  UO S3LOIS :J3)3ys 3yl 01 bulob Jay a1 10u op |, uoss|iey-gaky
Aujigoww) payiads (a1buis) payads ysape|bueg (e0Z07)
7 f1o0bare) ‘uopjendeny  A1o1dafes) oN 19suo-pidey  (ysape|bueg) eisy Jeuopneuqng POOYI[9AI| ON  SPOYIaW PaxXIly Ul ANjIow(Wl) PaIspuan) :Sax1IIS JS1SeSIP 3yl USYM uoss|iey-gaky
eluezue] |e1seod ul A1ndas pooy uo suolisinboe
uonesbiw payads (31dinuw) paymads pue| 3|eds abue| jo 1edwi ayy pue ‘sbueyd
¢ fiobaley  unogeq ‘Aujiqoww  A1oydafesy oN }9SUO-MO|S  (BlUBZUR]) BILYY Jeuopieuqns pooyIjaAl| ON SAIRMIUBND  d1ewd> ‘UoNIRIBIW-PAISPUID) 5I3S0| BY) dJe oYM  (LZ0T) ‘e 39 akonyy
lweuns] pue ayenbyuel 600z
seale (31diynw) (eowes payads 9Y} JS)e BOWES URDLIBWY Ul UB|d UOIIeNIeA]
| Kiobare) uonendeas |eanJ wol4 19suo-pidey  uedLBWY) EIUBIDQ |euoneuqng pooyjaAl| ON sAneIIUEND ue jo uondopy pjoyasnoH bundayy sioe4  (£107) |e 19 nedy
(a1dnnw)
paymads seale 19suo-pides paypads 9A1RdsIag Jopudn  :eusbiN ul sinsuaidaiug
¢ fiobare) JlIs19RIRYD ON |eins wol4 pue mojs ylog (eLabIN) edLYY |euorieugns pooy1[aAl] oN dAleM[EeND  [einy uo spedw| abuey) syewl) pue uonelbiy (1207) 1wequiyy
elabIN ‘a1e1s eiquieuy Jo
seale (31buIs) payads S3IJUNWWO) [_INJ Ul SP]OYsNoY Jo A31INd3s pooy
¢ Kiobale) uonesbiw uiniay [eanJ wol4 19suo-pidey (eLSBIN) ed1yY |euoneuqng POOYI[SAI ON  SPOYl1aW Paxily 3yl uo pooyy jo 1oeduil Y3 uo sAndadsiad apusb v (£107) oseely
y K1obare) (3diynw) ysape|bueg |e1seod woij suondadiad §1xa1uod
‘7 f106310) paymads seale 19suo-pides uenelbe ue uy saibalens uoneldepe slewipd (L202)
‘| f10b33e) dlsuRdRIEYD ON Jeans woi4 pue mojs ylog (ysape|bueg) eisy |euoneugns Buiwieq spoyidw paxiy O} ssade [enbaun 0} ped| sAdUAIAYIP J9pUsb 0g  IIS3lY pue pawyy
(a1dnnu)
seale 13suo-pidel 321ISN[U] [PIUSWIUOIIAUT pUR J3PUSD) ‘UonIeIBIN (1z02)
¥ K1obared uonesbiw unoge |eans wol4 pue mojs ylog  (ysspe|bueg) eisy |euoneugng Buiweq aAneyend :ysape|bueg |e1seo) ui spedw| sbuey) sjewl)  punjy3 pue pawyy
1915eS1p [Aqouioy)
paymnads (punodwod) payads 3Y3 Jaje s1eak gL ‘sutenin ‘AIky ul s1sylow
¢ K1obaye) uonendeny  K101dafesy oN 19suo-pidey  (urenyn) adoin3 |euoleugng pooy1janl| oN anneluend  jo suondadiad ysu pue buieg-jjam [ed16ojoydAsd  (LLOT) ‘|e 19 swepy
(sankiobare) JUdWAAOW Ki0129fes) plezey jo adA]  (saunod) uoibay [9A3) POoOYI|9AIT poyIa|y Jo adA| E] (1e3A) Joyiny
JO JnsuReIRY) d1ydesboan

MB3IA3J SIY) Ul papndul s3j3134p jo Aibwwngs :g xipuaddy



CLIMATE AND DEVELOPMENT 17

(panunuod)
suoleusap
seale (punodwod) payads UOIIBNJBA? JO S)UBUIWIRISP pue parow 3djdoad
| 10631y uonendeAy  uegin woi4 19suo-pidey (ueder) eisy Jeuonieugng pooyI|aAl| oN dAIRIIUEND  1B) MOH :JudWde|dsIp J91sesiq JesjpnN ewiysnyn4 (6102) 0@
payi>ads seale (ardnynu) paseq-1sa10} 1l UI3yHou ul sabueyd [eIUSWUOIIAUD
y K1obaie) dlIs1d1dRIRYD ON |eans wou4 195U0-MO|S (1leW) ey Jeuonieugng pue %20159AI7 dA13RYEND 01 AM|IgeIBU|NA D) E| B SBM 3I9Y} 92U  (£107) ‘| 39 Ipnolg
1|e UJSYHIOU Ul $)S910) pUB ¥I01SIAI|
Aujiqow seale (31buIs) paseq-1sa10} UO JUIPUICIP SAUNWWIOD WOI) SUOSSI] (LLOZ) sneyypoig
y K10ba1e) -oDIW “‘Aujigoww| |eans wo.4 195U0-MO|S (11eW) eduyy Jeuonjeugng pue %201S9AI7 dAlelenD  [esnau Japuab sbueyd srewipd o) uoneidepe S| pue 1pnofq
¢ K10baye) payidads seale (91buIs) elRbIN wIBYHoN
‘| K106310) nsuadRIRYD ON |eans wou4 135U0-MO|S (eLRBIN) @2y Jeuoieugng Buiwieq dA1IRIIUBND ul sty Jeanynduby 01 sasuodsay Kioreibiy  (1107) ‘[e 1@ uoj|ig
payidads paydads (916uIs) payidads BIUSWIY Ul SIOAIAINS dXenbyiies yends jo 1oyod (Lz02)
| f10ba1e) Jnsuaeieyd oN  A1opafel oN 19suo-pidey (elUBWY) eISY Jeuonjeugng pooyI|aAl| ON dAelueN) wudl-buoj e ul uonesbiws Jusuewsad Jo siopipald ‘e 19 ueAydaiwa(q
eyUET 1S ‘e0jedI1Ieg JO USWOM
uonedxoay (a1BuIs) payads 19ybing Jo JuBWINASAI Iweunsi-isod ayy
¢ f1obared “uawade|dsiq |eani-jeiny 19suo-pidey (exjURT LIS) BISY |euoizeugnsg pooy1aAl| oN dAIIRYI[BND Ul D3RIS DY) pUR INY|ND :2UdbIWS Jo Jewwelb y (£102) I 3p
seaje (31buIs)  (1eH) ueaqque) payidads SJIb pue uswom uenieH Jo yijeay (LL0?2)
¢ f1obare) juswade(dsig ueqgin o] 19suo-pidey 3 edLBWY |RJIUDD) |euorieugng pooy1janl| oN dAlIRYIEND 01 1ybu ay1 bundadsay :asey ded uaksike wueq  Aoxoog pue siaeq
s)ybry uewny pue
AIN23S “JI9PUIH UO WNILOSUO) 3y | wesbuny|
seaje (a1buIs) payiads ‘lewny) uo Apnis y :suoneay Japuan pue (0Z07) pnsewy
 Klobare) uofiesbiw Inoge |eans wol4 1osuo-pidey  (ysape|bueg) eisy |euorieugng pooy1jaAl| ON dA1lRYI[eND  POOYI[SAIT UO uonebIy padnpuj-poold jo 1dedw| pue Ainypmoyd
dMOequiZ ‘dUeARYSIAZ [eINY Ul
seale (3)dnnw) SPOOYI|9AIT paseq-0i6y uo suofiedljdw| pamays (0202)
¥ Ki0b31e) Aujiqoww) |edns wou4 195UO-MO|S  (dMORquIIZ) BILYY Jeuoneuqns Buiwieq dAIRlEND  -13pURD :dbuey) arewi|) 03 ANjIgeIauINA S,USWOA ‘e 19 emyepiy)
A1) 3U0Z UOIPNPQNS eIpEISE) B Ul plezeH
seale (a1dnynw) (vsn) payads Jweuns] pue ayenbyue3 oy asuodsay ui Joireyag
| K1obaje) uojlendeAy  uegin woi 19suo-pidey ed1WY YUON Jeuoneuqns pooyi|aAl| ON SAI}RIIUBND  UOlleMOdSURI] UOIIBNDRAT PIPURIU| SPIOYISNOH  (0Z0Z) |e 39 usyd
eUIY) ‘ue,IX Jo Apnis ased
seale (31buISs) payidads V :S|D UO paseq SIUSWUOIIAUD uegin xa|dwod (0Z02)
| f10631e) uopendeAy  uegin wol4 jasuo-pidey (eunyd) eisy Jeuopieuqns pooyIjaAl| ON aAIRIIUEND Ul INOIABYSQ UOIJENIBAS JIWSISS JO UOleN[eA] Buay) pue uay)
(3diynw) sauiddi|iyd ‘oeuepuly woly Apnis
payiads seale 19suo-pides 9sed Y/ :seale auoid-iyuod ur abueyd aewd (£107)
y K1obare) J1sud1dRIRYD ON |eins wol4 pue mojs ylog  (sauiddijiyd) eisy Jeuoneugng Bujwieq SAIEU[END 01 SJ3WLRY JSP|OY||RWS JO SIIMU|IGRISUINA PIISPUID ‘e 19 eipueyd)
ysape|bueg |e1seo) jo Apnis ase) y ;Lousbisw]
seale (31buis) paypads ue Buung J933ys auojPA) e 0} lendeA (0z0Z) 0bn3joH
7 fiobared uolendeag |eans wou4 19suo-pidey  (ysape|bueg) eisy Jeuonieugng POOYI[3AI ON  SpPoylaw paxily JaAdN 9|doad awos og AYyp) :ioiAeySg uoliendeAl pue ewey)
(31buIs) (¥sn) payiads Sexa] ‘U0ISNOH Ul S93NJeA
¢ f1obaye) uollendeA  uegun-ueqin jasuo-pidey edLAWY YUON Jeuopieuqns POOYI[9AI] ON SPOYIdW Paxily eulley suediuny buowe asn dueysgns jo suidlied (0107) [e 39 epada)
payiads seale (3diynw) ysape|bueg 6102)
| f10ba1e) dlsu1dRIEYD ON |eans wo.4 19suo-pidey  (ysape|bueg) eisy Jeuonjeugng  BuipisH ‘Buiwiey dAeIIUEND WOJ) SDUIPIAS :uonelbIW pue JSY1eam swailxy 03euoq pue odLIe)
payi>ads [EI] (¥sn) payiads Bupjew uoispap uonendeAd uedINy S 3s1N0} 107
| A10bare) uonendea  £101dafesy oN jasuo-pidey edLAWY YUON Jeuorieugns pooyjaAl| ON dARIIUEND JO SJURUIWIRIAP DY} JO Uoen[eAd [eduidwa uy ‘e 19 ojueye)
9dU3PIS3Y JO 9de|d (5L02)
payi>ads (a1buIs) (¥sn) payiads pue ‘ssuedLUNH Yum duaLdx3 1sed ‘Iapusn Kein-uoibujuuad
| K&1obare) uonendeay Aioyafely oN 19suo-pidey edlRWY YUON |euoreugns pooy1[aAl] ON 9AI1RIUBND  :SISUNO] 0} UollendeA3 aueduunH bunediunwwo) pue ojuefye)
3UOZ UoIdNPNS elpedse)
seale (31dnynw) (vsn) payiads e Ul lweuns} pue ayenbylea ul suolUUI
| f10ba1e) uonendeAj  ueqin woi4 19suo-pidey edLRWY YUON |euonjeugng pooy1aAl| ON dAneIIUeND uonendeAs pue suondadiad ysu ployasnoH (0z07) |e 19 eaojAng
S9UBdIINY 3ININ{ 10} SUOIIUSIU|
7 f10631e) payads (31buIs) (vsn) payads UOIJeNdBAT pUB BWI| SUBDLUINH JO) d}eNndeA]
‘| K106310) uonendeaj  £A101d3(es} oN 19suo-pidey ed1RWY YUON |euolyeugns pooy1|aAl| ON dAIRIIUBND 0} SuoIsPAQ SIBYIOW :Aiold AW 1y spiy AW,  (0Z0Z) ‘|e 39 Jepolg
(sa1)f106310) 1USWAAOW K10133fes) piezey jo adA]  (saL3unod) uoibay [9A3) pooYI|9AIT poyla| jo adA| E) (1e3A) Joyiny
J0 JnsuseIRY) >1ydesboan

‘panuiuo)



18 T. CASTILLO BETANCOURT AND C. ZICKGRAF

(panunuo))

uolendeas seale (a1buis) (¥sn) payads BULIIRY SUBDLLNKH JO UlewlIaYY Sy} YUM
¢ Klobaie) Juawade(dsiq  ueqin woi4 19suo-pidey edRWY YUON |euopeugns pooy1IaAl] ON dAneyluend  buido) pue 01 suondeay ,SYNPY J9p|0 padeldsig  (LLOZ) ‘e 39 owey
eAuay
PUIsIg obuueg u sisijesoysed 3sbuowe 3zis
seale (ardnynu) wsljesolsed pJay pue suoispap uoneibiw uo sdnsualdeIRYD
| f10631e) uonelbiw Jnoge |eans wou4 195U0-MO|S (eAudy|) @21y Jeuonieugng dduewnysues ) dAIRIIUEND ployasnoy pue buijasnt 9j11ed Jo SR (L10T) e 19 equiey
(ardnnu) ysape|bueg
payi>ads payidads 19suo-pides pooyjanl| woJy DUPIAT :Jusuewad Jo Aierodwsy si (£102)
| f10ba1e) Jnsuaeieyd oN  A1opafes) oN pue mojs ylog  (ysape|bueg) eisy Jeuonieugng paseq-a3inosay dAIIRlUEND  uOoNRIDIW [EIUSWUOIIAUS JaY1aym Buildaye siope4  JI3)|IN pue Japieor
(a1dnynw)
payads seale 19suo-pides payiads {abueyd ajewpd 6107)
| f10b6a1e) dlIs1d1dRIRYD ON |eans wol4 pue mo|s ylog  (elpoquied) eisy Jeuonieugng pooyiaAl| ON dARIIUEND 01 asuodsal aaidepejew e uopeibiw S| USYM ‘e 39 uosqoder
(a1dnnw) ysape|bueg (£100)
Aujiqoww) paydads 19suo-pides payidads ul uopeibiw pue yuswadeldsip uewny eyoppnsweys
y K10bare) uawadeldsig  Aio1d3fesy oN pue mojs ylog  (ysape|bueg) eisy JeuoneN pooy1aAl| ON dAIRY[BND  PIdNPUI SJRWI[ JO SIUINDISUOD JIWOUOII0IN0S pue weys|
payads seale (3diynw) payidads
y K10ba1e) J1suadRIRYD ON |eans wo.4 1osuo-pidey  (ysape|bueg) eisy JeuoneN pooy1aAl] ON dA1eleND ysape|bueg ui sanijiqow pooy aandepy  (6107) |e 319 weybu|
SIdWJe) 9wy Jo doJ 3y} :uoibal
payads seale (a1buIs) uepns uIdIsap| Y3 Ul AINdas pooy pjoyasnoy
y K1o0bare) JlIs1RRIRYD ON |eans wou4 135U0-MO|S (uepng) esuyy |euorieugnsg buiwieq spoyaw paxipy buiaaiyde 1oy sanjiqissod pue sabusjieyd (LL0Z) nouq|
(a1dninw)
seale 19suo-pides abueyd a1ewi Jo 3dey Y} Ul SIdwWe)
| A10bae) uonelbiw Jnoge Jeans wou4 pue mo|s ylog (e1sauopuy) eisy |euonjeugng Buiwiey aAneyend ueisauopu] jo Abajesys buidod e se uoneibiy (1Lz07) nekepiy
(3)dnw) ysape|bueg |einJ ul uopez|jin 3dIAISS
seale 19suo-pides payads 2Jed |ejeulsod pue AISAIRP UO Juswade|dsip
¢ f1obaje) juswade|dsiq |eans wou4 pue mojs yiog (ysape|bueg) eisy Jeuoneuqng pooyI|aAl| ON anneuend paje[ai-d1ewl|d S,p|oyasnoy Jo SP3Y3 Yl (0Z07) ‘e 32 anbey
jweuns]
payiads (31bus) payiads 007 dY} J9YY eJ1_WNS :SPOYIN ASAING 3[dS
| A106310) juswade(dsig  A101d3(el) ON 13suo-pidey (e1sauopuy) eisy |euoneugnsg pooyIaAl ON aAneluen) abieq buisn Jslsesiq e sy Juswade|dsiqg buikpnig (#1072) ‘Je 1 Keup
¢ fi0b33e) uonesbiw seale (316uIs) (ZL02)
‘| K10691e) SbeLueW pue JnogeT |eans wou4 195U0-MO|S (eidoiy13) eouyy Jeuoneuqns  BuipisH ‘burwieq anneluend eidoiyig jeany ur Aujigopy uonejndod pue ybnoiq 192N pue Kein
payidads seale (316uIs) payidads ysape|bueg (zZ102)
| 10631y J1s1UddRIRYD ON |eins wol4 19suo-pidey  (ysape|bueg) eisy JeuoneN pooyiaAl] ON aAlRIUEND ur Aujigow uonendod pue siaisesip [ednieN 192N pue Kein
7 f10b33ed payi>ads seale (3rdnynu) (1opend3) S9puy uelopend3 uIdYINos
‘| K106310) dls1dRIEYD ON |eans wou4 195U0-MO|S edLBWY YINos Jeuoneuqns  BuipisH ‘Burwieq dAIRlIUEND 9yj ul uonesbiy pue ‘jende) [einiep ‘4apusn (0L07) Aei
(3diynw) JedaN u1 abuey) ajewl|) Jo %4
| f10bare) uonelbiw Jnoge]  uegin-jeiny 19sU0-mo|S  (jedap ‘elpuy) eisy Jeuoneugng Buiwie{ SpoyldW paxiy Y3 Ul 3JUSI|ISDY POOYI|IAIT pue uoieibily [euoseas (£107) weinen
(3rdnynw) elpoquwie) Ul UolINpal S Jalsesip
Aujiqoww) seale 19suo-pides anisnpul Ayjiqesip 104 sanunyoddo pue siauieg
7 f10b3ared ‘uofiendeny |eans wou4 pue mo|s ylog  (elpoquied) eisy Jeuonieugng Buiwieq spoyw paxiy eSIP YUM USWOM JO sdualadxa 4a1sesig  (0Z0Z) ‘Je 39 ||94uen
(a1dnnw)
¥ K10bare) paypads seale 19suo-pides ysape|bueg ‘uiseq e1s33] J9MO| Y} 6102)
‘7 f10b31e) Jls1a1dRIEYD ON |eans wo.4 pue mojs ylog  (ysape|bueg) eisy Jeuonieugng Burwiey dA1elIeND geJaujnA palapusb pue ‘sadndeid ‘SWION Ijjely pue snopia4
payidads (31buIs) (¥sn) payidads Bupey uoisiddQ J9}BYS duedLINH pue
¢ f1obaje) uonendea A1o01dafes) oN jasuo-pidey edlRWY YUON |euoneugns pooyjaAl] ON SAIRH[END WL JO Jed4 IWIOS dY) WOy J3Y3YS dY3 JO paIeds  (8107) ‘[e 19 Jawied
y Klobare)
‘c K1obare) (a1buIs) (0Z07) 15999 J4ap
‘| Kiobare) uofiesbiw inoge]  uegin-jeiny 195U0-MO|S  (Ysape|bueg) eisy |euonieugns  Buiysi4 ‘buiwiey dAlRHeND Yysape|bueg ul uonelbiw pue JUSWUOIIAUS ‘J3PUdD) UBA pue U3SHIA]
7 f10b31e) payads seale (a1buIs) euabIN ‘a1e1s eIqUIBUY UI SP|OY3sSNOY Wiy
‘| K106310) dlIsUd1dRIRYD ON |eans wol4 19suo-pidey (eL3BIN) BILYY |euolyeugns Bujwieq dA1leYIUBND Buowe BuIPOO|} JO JUIWSSISSE JIWOUOIAONOS  (9107) ‘[ 19 d1duT
(sa1)f106310) 1USWAAOW K10133fes) piezey jo adA]  (saL3unod) uoibay [9A3) pooYI|9AIT poyla| jo adA| E) (1e3A) Joyiny
J0 JnsuseIRY) >1ydesboan

‘panuiuo)



CLIMATE AND DEVELOPMENT 19

(panunuo))
SIOAIAING J3PO O 317 Jo AujenD pue Anay
(punodwod) payads 1ed1sAyd ay1 uo axenbyuie] ueder 1se3 jeasn (£107)
¢ f10baye) uolendead |eanu-jeiny 19suo-pidey (ueder) eisy Jeuonjeugng pooyIaAl| ON aAeIueND ay) Jayy buisnoy Aiejodwa| ur 9UdPISIY JO 10943 ‘e 19 eweAuow
SI3PIO UOIIRNIBAD
palejal pue J3)SesIp Jeajdnu ewiysnyn4
7 f10b3red Aujiqoww) seale (punodwod) payidads 110Z 9y 49y 3de(d ul bujurewsas yym
‘| f10b33e) ‘UOIJENDBAT  UBCUN WOl 19suo-pidey (ueder) eisy Jeuonieugng pooyIjaAl] ON IV LATVENTe) pa1eOSse si01oe) pue uomisuel) djydesbowsqg  (8L0T) '[e 19 PILOW
BURISINOT 1SB3YINOS
payads (a1buIs) (vsn) payads JO SjudpISaI Huowe SUOIIUIIUI UOIIBNIRAD
| Kiobare) uonendea Kio1afes) oN 19suo-pidey edLAWY YUON |euoneuqng pooyjaAl| ON SAI1EIIUBND  3ININJ PUE SUOISIDIP UOIENIBAD SUBDLLNY SNOINBId  (810T) '[e 19 J9K3I
SueslIQ MIN JO SjuspIsal padeldsip syl
seale [EI] (¥sn) payidads Uo euIRY dUBdLINH JO $3JUINDISU0D [eUOIOWD
¢ K10baye) juswadedsig  uegin wol4 Jasuo-pidey ed1WY YUON |euoneugns pooyjaAl] ON dA1lRHIUBND 9y} bujuiwexy :dwoy 31| aed ou s,219Y1  (£107) Youelpiay
7 f10b3red payidads seale (3diynw) |edSN wouy 9dUIPINS
‘| f10b631e) onsusIRIEYD ON |eanJ wol4 195U0-MO|S (ledaN) eisy Jeuoneuqns  buipisH ‘buiwie] dAneIIuEND :uonesbiw-1no pue sbueyd [elusWUOIAUT  (0L0T) '[e 19 A3ssepy
ysape|bueg
¥ K1obared seale (31buIs) pooyjaA| |BISEOD WO} DIUIPIAD [edLIdWd :s9PUaNbIsU0d (£107)
‘| f10b31e) juswade|dsig Jeans wol4 19suo-pidey  (ysape|bueg) eisy |euoneugng paseg-221nosay aA1eIIuEND S} pue auodAd Ja)je uswade(dsip uone|ndod 160/ pue pijlew
¥ Kiobayed paypads (a1buIs) ysape|bueg wolj dUIPIAD (Z102)
‘| f10b31e) dlsuRldRIEYD ON  UBCUN-jeIny 1esuo-pidey  (ysape|bueg) eisy Jeuorieuqns Buiwieq spoylaw paxipy  [eduidws :uoneibiw pue £13120s [e1Se0d ‘BUojIA) 160/ pue pijlep
¥ K10baje)
‘7 K10bare) uol1endeas payidads (31buIs) payidads
‘| K1063ye) ‘Juawadeldsiq  A103d3fely oN 19suo-pidey (e1puy) eisy Jeuorieuqns pooy1jaal] oN SAIlRM[END  USWIOA\ UO eipu| ‘reyig ul buipool4 jo 1pedw) ay (9102) uUnypew
(d1dnnw) uonebisanu| aaneuend
payiads 19suo-pides (eljewos ‘eAuay payads V-BJL4Y JO UIOH 3y} ul siuebipy palejpy
¢ Kiobaey Juswade|dsig  A1o01d3fesy oN pue mojs yiog ‘eidoiy13) eduyy Jeuoibaigng pooy1jaAl| ON aAeuend  -ybnoiQ jo spaaN 4. YljesH pue snieis yiesH (0z0g) ‘|e 19 |leApul]
7 fiobare) seale (a1buIs) paynads sauiddijiyd ay1 ui ease ueqin
‘| K10631e) uonendeA  ueqin wol4 1osuo-pidey  (sauiddijiyd) eisy Jeuopjeuqns pooy1jaAl| ON aAemuend s ybiy 4oy buljlepow UOISIIBP UOIIRNIBAS POO|4 (6102) "2 3 ‘W]
gngng suealp MIN UIlse] ue
uonesbiw payads (a1buIs) (v¥sn) payads Ul SUBDLISWY 9S3WRUIDIA PUE SUBDLISWY UBDLY
| A10ba3e)  winlay ‘uonendeny  Kloyafesy oN jasuo-pidey edLAWY YLON Jeuopieuqns POOYI[aAI ON  Spoylaw paxily  Aq uinidy pue uoliendead :uoieibip pue eupiey (01L07) e N
SIAIP|EIA| 9Y3 Ul Liejepny pue Iyshjeey wo.y
7 f10bae) payiads (3diynwi) SaIpn3s ased :sajels buidopaAsp puest |jews ul
‘| K10631e) uoneibiw Jnoge]  A1o1d3fes) oN 195U0-MO|S (SonIp[e) ISy Jeuopeuqng Buiysiq aAneyend uoneidepe Joj A)jiqow Jo seduanbasuod passpusn (8107) pwe
sexa] ‘A3||e/ Spuei) o1y 3yl Ul JUIAT
auedluny [ed11YlodAH Jo Apnis v :suoisiaq
payads (a1bus) (¥sn) paynads UOI}eNdBAT UBDLUNH PUB UOIIEPUIWIWO03Y (81L07)
| Kiobare) uonender Kio1asfes) oN 19suo-pidey edLAWY YLON |euoneuqng pooyjaAl| ON aA1EIIUEND s,A1ioyiny Jo |spoy JauuoQ — suky  Jauuoq pue Suky
payads seale (ardnynw) eueyn jo uoibay ise3 Jaddn ay3 ur sadndesd
| Kioba3e) dlsuRIRIEYD ON |eans wol4 195U0-MO|S (eueyn) eduyy Jeuorjeuqng Buiwieq spoylaw paxiy  uoneidepe sbueyd ajewl|d siauwiiey ISP|OY-|leWS (6L0T) ‘| 19 Isewny
A3nIng 101oe4
payiads (31buIs) (vsn) payads YSIY [eJolneyag Aasiar MIN 10T Y3 JO Siskjeuy
| Kiobare) uonendea Aio1afen oN 19suo-pidey edLAWY YUON Jeuoneuqng pooyijaAl] ON aAneIIueND :Apues SUEdLLINY JO 1NSSY B SE SUOIIeNdeAT (£10T) '[e 19 luJex|ny
seae (a1buts) (vsn) payidads N1 ‘Banquijyes ui a1y g sdoy Asuwiyd (0202)
| Kiobaze) uollendeAy  uegin wou4 jasuo-pidey edlRWY YUON |euoneugns pooyjaAl] ON SAIRIIUBND 9107 dY} Ul Bupjew-uoisdap uoizendead buljlapoy ‘e 313 pismobiny
(a1dnnu)
y K10ba1e) seale 19suo-pides eipu| ‘uoobe| eyijIy) ul sbueyd [eJUSWUOIIAUD
‘| f10b31e) uonesbiw unoge Jeans wol4 pue mojs yiog (e1puy) eisy |euoneugng Buiysiq SAIRY[END  pue SaLAYSY 3|eds-|jews Jo saAdadsiad s,uswop  (8LOT) ‘[ 19 ueyy
payads (a1buIs) ysape|bueg ur uoneidepe sbueyd arewip
¥ K1obare) dlsuRIRIEYD ON  UBQUN-jeiny 1osuo-pidey  (ysape|bueg) eisy |euoneugns  bulysi4 ‘buiwie] spoylaw paxiy 40} UOleAOUUI S)004SSeIH 01 UOIINGLIUOD djeWd4  (0Z0T) [e 19 [I|eyy
(sa1)f106310) 1USWAAOW K10133fes) piezey jo adA]  (saL3unod) uoibay [9A3) pooYI|9AIT poyla| jo adA| E) (1e3A) Joyiny
J0 JnsuseIRY) >1ydesboan

‘panuiuo)



20 T. CASTILLO BETANCOURT AND C. ZICKGRAF

(panunuoD)

paymads (a1buIs) (vsn) payads S9INQUIY 15833104
| K10b33e) uonendea3  Kioyafely oN jasuo-pidey ed1WY YMON |euoneugns pooyijaAl| ON dA1}RIIUBND wJiols 03 sasuodsay uolendeAy snoauabolaldH (L10Z) ‘| 19 eljondd
(a1dninw)
¥ K1obare) paypads seale 195uo-pides ysape|bueg ui spiezey pajejai-a1ewi|d 0} (£107) 'le 19
‘| f10b31e) onsusIdRIEYD ON Jeans wol4 pue mojs yiog  (ysape|bueg) eisy |euonenN Buiweq dAne)enD dsuodsal ul JuswaAow uonejndod ;,140sai Ise|, 9y |]9smoy-buluuad
seale (a1buIs) dAnesedwod) payiads (£002) ApIS *SA (L661) £110D sauopAd
7 K106y uolendeay Jeans wol4 1suo-pidey  (ysape|bueg) eisy ‘leuoneuqns pooy|aAl| ON dA1leIIUEND |edidou] :ysape|bueg ul uoiendeAS UOJIA) (01L07) "2 33 |ned
(31dnjnw) paseq
paymads seale 1osuo-pides — 924nosal eYSIPQ Ul SI3YI0A\ UOIIINIISUOD
¢ Kiobare) onsuRIdRIEYD ON ueqin o] pue mojs yiog (e1puy) e1sy Jeuoneuqns |eanleu JoN spoylaw paxiy  buisAjeuy :uswop) pue uoneibiy ‘Sbuey) srewnd (6L07) UID pue [91ed
(a1dnjnw)
paypads seale 19suo-pides (021xa) (£102)
¥ K1obare) onsusIdRIEYD ON Jeans wol4 pue mo|s yiog edLAWY YLON Jeuorieuqns Buiwieq spoylaw paxip spjoyasnoy ajewsay buowe Aujiqessuina jeng bunds plemsQ
Aaning Juawabeuely yiesH
payiads (punodwod) payidads ewiysnyn4 ay] :ajenbyue3 ueder ise3 jealn
¢ Kiobae) uonendeny  Aio1afes) oN 195uo-pidey (ueder) eisy Jeuopjeuqng pooy1jaAl] ON aAeIuEND 91 43y uoisualadAH Jo ¥sIy pue uonendeA  (9107) '[e 19 eIyQ
anIasay asaydsolg
(a1dnynw) IAS( BPUEBN 3y} 1@ UONEDUISISAID POOY[3AI| pue
ow-oIN seale 19suo-pides ‘SaNl[IqeIaUINA [ed0] ‘s1eay} [eqolb :seejewiy (5107)
y K1oba1e) ‘uonjesbiw Inoge |eans wou4 pue mojs yiog (e1puy) e1sy Jeuoneuqng Buiwieq spoylaw paxiy uelpuj ay3 ul abueyd ajewid pue Jspusn ejopeg pue eibQ
[(INETN
uequn (a1diynu) ‘eidoiy3) eidoly}g pue odIxapy
uoned0|3Y -uequn 19suo-pides edLBWY annesedwo) payads ul 1ISN[ [eIUSWUOIIAUS pue syuswWade|dsip (81L07) essakep
¢ Kiobare) ‘quawadeidsig  ‘jesns-jeiny pue mojs yiog YLON ‘eduyy ‘leuoneuqns POOYI[9Al] ON  Spoylaw paxily  :suonesiieuibiew ajdijnw Jo suondasIalul ayl 1y pue ualbAN
elabIN 15eayinos ul
(ardnynuw) salbajel1s asuodsal ojul Japuab Huiweansuiew
payads seale 1asuo-pides Jo sAkem Buiyiauap| :suoine|as Japusb
¥ K10bare) dl1sU91RIEYD ON [eanJ wol4 pue mojs yiog (eLRBIN) B2}y |euoneuqng Bulwieq spoylaw paxiy  uo saibalesis asuodsas jo suonedijdwi pue Aunb3  (1z0g) ‘e 19 IpeuN
seale (a1buIs) eabIN 15e9YIN0S ‘eIqWIRUY Ul SISW.E) JO I9pusb
¥ f1obared uonesbiw inoge [eanJ wol4 195U0-MO|S (eLRBIN) eOL)Y |euoneuqgng Buiwieq spoylaw paxiy uo [ejures ui abueyd pue Ayujiqenea jo spedw|  (6L07) ‘|e 19 IPRUN
(3diynw) epuebn uIsaM\ ‘UoIbaI 1IoZUBSMY
195uo-pides wsljesoised Jo Apnis ased y :abueyd aewi)d o1 uoneidepe
| Kiobaje) uonesbiw unoge |eanJ-jeiny pue mojs yiog (epuebn) eduyy |euoneuqng 9dUBWINYSURI| SPOYIaW Paxily  sisljeJoised ul uonewlojul S1ewlpd Jo 1033 3yl (6107) [e 38 eqmyN
spuejybiy
1uelsped wouy Apnys ased e — s (£102)
¥ K1obared Aujigoww)  uequn-jesny pue mojs ylog (ueisyed) eisy |euoneugng Buiwieq spoylaw paxiy paseg-ade|d s,uswom pue abueyd ajewid 1V pue jweziN
seale (31dnnu) (oseq pooy1jaAl| 0se4 euppng UIBYLON woiy Apnis ased (0L07) b1oquasy
| A10ba1e) uonelbiw inogeT Jeans wou4 195U0-MO|S eupjing) eduyy |euojeugng paseq-22inosay  spoyiaw paxiy Y :uoneidepe abueyd sjewid 0} sidLeq [N} N pue uas|aIN
(3(diynw) WeuIRIA
paynads 195uo-pides annesedwo) YInoS pue ‘|esaua) ‘YyuoN ul uondnpoid du Ul (X4 N-RE]
¥ K1obared uonesbiw unoge7 Kio1dsfen oN pue mojs yiog (weu3alp) eisy ‘leuoneugns Buiweq dAneIIUEND  SaNSS| YInoA pue 1spuab jo sisheue anneledwod y uakng weq 1eyN
payads seaje (a1dnnw) ;saibajens uoneydepe uoneibiw wisl-buo| pue
| Kioba3ey dnsuRIRIEYD ON Jeans wol4 195UO0-MO|S (e1qwiez) esuyy Jeuorieuqns Buiw.eq dAIRIIUEND  WIS)-MI0YS 191504 sawweihoid uondajold [epos og  (0Z07) ‘[e 39 J9|IPNN
(3(dnnw)
payads seale 19suo-pides ueisiyed [edns ul
| Kiobaren nsusIdRIEYD ON |eans wol4 pue mojs yiog (ueisiyeq) e1sy [euonen Buiwieq SA1ElIUEND  uofeIbiW urWINY WIR)-BUO| S9SEAIDUI SSRIIS 1BSH  (7L0T) '[e 39 J9|IPNN
amagequiz ‘sLISIP BMAIN|A pue
paypads seale (a1dnnw) )9S Y1 ul spjoyasnoy |esns Aq sbueyd arewipd (£107) Sy
| Kiobarey onsusIdRIEYD ON |eans wol4 19SUO-MO|S  (dMQBqUIZ) BILY Jeuorieuqns Buiw.iey dA1eIIUEND JO 1X31U0D 3Y) Ul $S3IE ISJeM JO Suolldadiad pue iquopniy
(sankiobarer JUdWIAOW Kioyafes] plezey jo adA]  (sa1IuN0d) uoibay 19A9) pooyljaA poyla|\ Jo adA| El (1e3K) Joyiny
Jo JnsuReIRY) 1ydeiboan

‘panuiu0)y



CLIMATE AND DEVELOPMENT 21

(panunuod)
7 f10b3re) paydads (31buIs) payidads K1ajes aiypiim  (8107) JaY1oiqgiie
‘| f10633e) uonendeny Kioypafes) oN jasuo-pidey  (erjessny) elueadQ JeuonieN pooyIjaAl| ON dA1R}[END 1o} BupjeW-UOISIDAP pue ‘Spjoyasnoy ‘1I9pusn pue 9]
¢ Kiobae) payiads paydads (3diynw) eissuopu| ui uoneibiw (£102)
‘| f10631e) onsuseieyd oN  A1o1afen oN 195U0-MO|S (e1sSUOpU]) BISY |euonen Buiwey aAnEeIIuEND uewny Uo 12943 31ewl|d> snoauaboialsH Aei9 pue spaiy|
Aujiqoww) seale (a1buIs) (vsn) payads J911BW SN1LIS UOIIBNDRAD SIOP :431SESIP [eInleu e
¥ K1obayed ‘UOIJENDBAT  UBCUN WOl jasuo-pidey edLAWY YLON Jeuorieugns pooyjaAl| oN anneyuenD Huimojjoy asn dxuelsgns pue dUJoIA Hunep usal (L107) ‘e 19 s dwia]
sauiddijiyd
Jusawade|dsip payiads (a1buIs) payiads ueAleH-1504 ul Jusawade|dsiq padnpuj-1aisesiq
¢ Kobare) pepeinold Aiopalen oN 19suo-pidey  (sauiddijiyd) eisy |euoreugns pooy1[aAl] oN dAleNEenD :Awouoiny A|Ipog pue ‘wsiniy|y djewsd ‘9dusl|isay (8107) beAue)
(e1dnjnw)
¢ Kiobaye) uonelbiw 19suo-pidel
‘L f10b631)  Inogeq ‘uonlendeA  uequn-jeiny pue mojs ylog (ysape|bueg) eisy |euoneuqns  buipisH ‘buiwie] spoylaw paxiy ysape|bueg suuaAL Ul 3dualjisai pue buido) (0z0Z) ‘[e 19 eueyng
(a1dynw) UOIIRWIO) [RID0S PaLIIeIIS
payads seale jasuo-pides e ul A}]iqeJau|nA pasapuan :suleld diabuen
¥ K1obared onsuRIdRIEYD ON |eans wol4 pue mojs ylog (jedaN ‘elpuj) eisy Jeuoibaiqns Buiwieq spoyisw paxiy  uldlse3 ayi ul abueyd alewip pue ssails ueuedby  (4107) '|e 19 usapbng
J915BSIp [RANIRU
Juswade|dsip seale (316uIs)  (1meq) ueaqqued paydads e buimoyjoy sp1b Juadsajope pade|dsip Ajjeusaiul
¢ Kiobaje) paienold ueqin o] josuo-pidey 3 edLBWY [RAUD) |euoneugns POOYI[aAI| ON  SPOYIaW Paxipy Buowe asnge pue 3dUIJOIA JO saUALAAXT  (£10T) ‘| 39 pueo|S
efejewH unowny Jo paysialepn
(ardnnw) oDIW peo [nyy jo Apnis ase) v usawdojaaag
¥ K1obare) uonesbiw Jnoge ]  uegin-jeiny 195UO-MO|S (e1puy) eisy |euoneugng Buiw.ieq dAlle}IUEND 9]geuleISNS puUB JUSWUOIIAUT ‘USWOAN (#102) ybuis
WeuldIp
seale (e1dnnw) annesedwo) Ul uoldNPaY YSIY pue sajoy JSpuaD) ‘uonelbipy (LZ02)
y K1obare) uoneibiw Jnoge |eans wol4 195uo-pidey (weualp) eisy ‘leuoneuqns Buiwieq spoylaw paxipy - swie4 ay) aneaT ,swly buons, ay1 usym ‘e 19 uolPWIS
seale (31buIs) payidads 9yenbyues ue Jsye Aeis 0} 10 dALI| 01 UOISIDDP (9107) Meweund
¢ Kiobaey uoieIO[RY  UegIn wol4 jasuo-pidey (Aaxn]) adoung Jeuorieuqns pooyIjaAl| ON dA1}RIIUEND 3YJ :y}[eay [eIUSW PaIR[I-IISESIP S,USWOA pue uibzas
e|ssuopu
uoned0|RY (a1buIs) paynads ‘yady ul pooyioqybIaN UOIIBI0[RY IWeuns|-150d
¢ Kiobajey ‘fujigow-onIy  [edni-ueqin 19suo-pidey (e1sauopuy) eisy Jeuopieuqns pooy1jaAl| ON SABU[END B Ul S3IN|IQO|N PRI9PURD) :DA0T 1eID Woiy Bulnopy (z107) slenwes
(3diynw) ysape|bueg jo uoibay |eiseo)
payi>ads 195uo-pides payidads 1S9MYIN0S 3y} W04 USPIAT :syueibipy Buowy
¢ f10ba1e) dlISUS1ORIBYD ON  UBQUN-jeiny pue mojs ylog (ysape|bueg) eisy Jeuopeuqns pooyIjaAl| ON aAnelenD Aujiqoy |eos pue uonesbiyy padnpuj sewi) (6107) swes
seale (31buIs) (¥sn) payidads epuol{ ‘yoeag lwelp ul sabpug
| K10b33e) uonendeA  uegin wol4 jasuo-pidey edLAWY YUON Jeuopieuqns poOYIjaAl| ON dA13RIIUEND Jofepy jo ad10y) N0y uoneNndeAT duRdIUNH  (SL0T) [e 39 Lpes
elqWez Jo Sa1IuNWWod
paaye-ybnolp ul sauoafely Ay pue
paydads seale (31buIs) ‘y1jesy 9AINPOoIdaI ‘SUOIIEWLIOJSURIL POOYI[DAI|
¥ K10bajed dlsURRIEYD ON |eans wol4 J95U0-MO|S (eIqWeZ) BILYY Jeuorieugns Buiwie dA1R}END pacnpui-ajewlp :,uns buiydiods ayy Aq Juing,  (LZ0Z) |e 39 udsoy
payads (31dinuw) payads J9]SeSIp [eAN}eU B U] SUOIIdNJISUL UOIIBNDRAD
| f10ba1e) uonendea Kio1afen oN 1osuo-pidey  (Aemiop) adoung Jeuopjeuqng pooyijaAl] ON SAIIEIIUEND  MO|[0} 01 SS3UBUI||IM Syl PUB UOIIEDIUNWIWOD YSIY (z107) e 19 poy
S3IUNWIWOD BIUIOJI|ED) UIAYINOS oM) Ul Bulal|
7 f10ba3e) seale (a1buIs) (¥sn) payads SJUDPISAI JO INOIARYS] UOIIENIBAS Papualul (Z102)
‘| f10b631e) uolenden |eanJ wol4 19suo-pidey edLAWY YUON |euoneuqns pooyjaAl| ON IV TMVEDTo) 3y Huno|dx3 :uoreNdBAS 3IYP[IM UO SIPNINIY ‘e 19 uosiaqoy
eaJe [PISROD
payidads (316uIs) (¥sn) payidads e Buoje bual| suosiad Buowe SI9pIO UOIRNIRAD (£102)
| Kiobaze) uonendea3  Kioyafes} oN jasuo-pidey edLRWY YUON |euoneugns pooyjaAl| ON dA1}RHIUBND auedLuny Alojepuew yym Ajdwod o} uonuay| ‘e 13 Jabuuiay
(a16uts) (vsn) payiads eupey suedtuny (1102)
¢ Kiobare) juswade|dsiq  uegun-uequn 19suo-pidey edLaWY YLON |euoneuqgng pooyi[aAl] ON anneyend  Jayy sdiysuonesy Ajiwe4 ur yoddng pue ssans %9229y pue piay
eULI1eY dUedLUNH
payads (a1buIs) (vsn) payiads Aq pade|dsip uswom pabe-aandnpoidal
¢ Kiobaje) juswade|dsig  Ki0123(esy oN 19suo-pidey edLBWY YLON |euoneugng pooyijaAl| oN aAleIIuEND Jo sduaLadxad JudjolA Ajlenxas pue AjjedisAyd  (0L0Z) ‘| 19 opJedid
(sa1)f106310) 1USWAAOW K10133fes) piezey jo adA]  (saL3unod) uoibay [9A3) pooYI|9AIT poyla| jo adA| dL (1e3A) Joyiny
J0 JnsuseIRY) >1ydesboan

‘panuiuo)



22 . T. CASTILLO BETANCOURT AND C. ZICKGRAF

paymads seale (a1buIs) ‘eiskejey payads eIsy 1se3 yinos ueqin
| K10baye) dlIsUddeIEYD ON  UBQUN WO 195U0-MO|S ‘eIsauopuy) eisy Jeuoibaiqgng pooyI|3Al| ON dAIlR}IUBND Ul JB3Y 0} dsuodsal ul suonualul Aljiqow uewnH (6107) ‘[e 19 Japuez
payidads (31buIs) payidads aAow
| Kiobajey uonedoy Al03d3fes) oN 195UO0-MO|S JeuoneN pooyjaal] oN SAI}R}IUBND 0} SUOIIUIUI PAIR]S UO 13y JO 1343 3y} buiojdxg  (9107) ‘|e 39 Japuez
(a1dnnw)
paypads payiads 19suo-pidegsbi ‘eljensny) aniesedwo) payads suolspap Aujiqow ,sajdoad oy spiezey [einjeu (0202)
| K1obaie) dnsuseIeyd oN  A101d3fes) oN pue mojs yiog elueadQ ‘elsy ‘leuoneuqns pooyjaAl| ON IV EATVEENT) Jo a>uenodwi 3y} dALP DUIMAAXD pue Ysiy 11duUieD pue Japuez
AI3Un0d 3WOdU| J|PPIW-IIMO]
uonesbiw uinlay (a1buIs) paypads e Ul SSaAISIp yum sdiysuone|al 119isesip [einjeu
¢ f10ba1e) “uawade|dsig |eanu-jeiny 19suo-pidey  (njenuep) elueadQ Jeuoneugnsg pooyIjaAl] ON dAlelUEND B 0} Anp Jusawade(dsip buunp 1oddns [eposoydhsd  (6107) ‘e 19 Imejyez
paseq
Aujiqoww] seale (punodwod) - 92nosal 19)sesIp Jeapnu ewiysnyn4 ayy Jaye Ajejunjoa (8L07) "2 ¥
 K10b6a1e) ‘uonenden  ueqin wol4 19suo-pidey (ueder) eisy Jeuoneuqng |eanjeu 10N aAneNend P31eNdeAD S3I[IWR) SSOYM SI3YIe} JO S9N NdLIQ ePIL|N-BYOIYSOA
(ardnynu)
t f10bare) uonelbiw seale 19suo-pides WweuldlA [einy woly siybisul
‘7 f10ba1e)  Inoge ‘Aujiqoww) |eans wol4 pue mojs yiog (weualp) eisy Jeuopieugns Buiwieq anneyenD :Aujenbauj Japuan pue uoneidepy abuey) ajewl)  (6107) ‘[e 39 eediz
euIYyD woiy
dUIPIAT :s1a1sesI |ed160j0an Aq paualealy|
seale (31buIs) sealy Ul ssaubulfjipy UoIRd0|3Y ,SP|OYSSNOH
| K10ba3e) uoed0|RY |eans wol4 jasuo-pidey (euryd) eisy Jeuorjeugns Buiwieq dA13RIIUEND Bujwie4 uo 3de|d JO ISUIS JO SIdUINYU] (£107) e 3 nX
payads (a1buIs) payads sealyy aUold IWeuns] Ul SIOIABYSg (5102)
| f10ba1e) uonendeay  Aio1dafesy oN 19suo-pidey (puejiey]) eisy Jeuonjeugng pooyI|aAl| ON dA1IeIIUEND uondNpay ysiy Jaisesig pue uonedpilied [eos  |e 19 buodeionnm
¢ Kiobare) payi>ads [EI] payiads eljesisny ‘BLOIDIA Ul S2Iyysnq (9107)
‘| f10bayed uonenden3 Kioyafes) oN jasuo-pidey  (eljessny) elueadQ Jeuorieugns POOYI[aAl ON  Spoylaw paxily  Aepinies yde|g 6007 dY3 03 sasuodsal paiapuan ‘e 33 JaYeIMYM
eJ1JY UeIRYRS-gNS Ul uonelbiw
payads (ardnynuw) payiads uequn-jeins jo suidned dypads-xas pue — abe (0z02)
| Kiobaje) onsuRIRIEYD ON  UBCUN-jeIny 195U0-MO|S (Kuepy) eouyy Jeuoibay pooyjaAl| oN dA1lRIIUEND  UO 3injeladwa) pue |jejulel ul sabueyd jo s199)3 ‘e 19 gaIudM
S91eIS payun
payidads (a1dninw) (vsn) payiads JI3UBPY-PIA pUB UISISEIYUON B3 WOJ) 35UspIng (8L07)
¢ f10b31e) uonendea  A101dafesy oN 19suo-pidey edLBWY YUON |euonjeugng pooy1aAl| ON dAneIIUBND A3MINS :sauedLINy aJn1ng jo suondadiad ysiy ‘e 33 zanbsep
y Klobare)
‘e L10b31e) payads seaje (a1buIs)
‘| f10b31e) onsusIdRIEYD ON Jeans wol4 19suo-pidey (e1puy) eisy |euoneugng Buiwieq aAnelend selei] Ul Sal|IgeIduINA paIspuan  (8107) ‘e 19 sepn
(sa1)f106310) 1USWAAOW K10133fes) piezey jo adA]  (saL3unod) uoibay [9A3) pooYI|9AIT poyla| jo adA| (1e3A) Joyiny
J0 JnsuseIRY) >1ydesboan

‘panuiuo)



	Abstract
	1. Introduction
	2. Methods
	3. Situating the empirical literature
	3.1. Geographical distribution of studies
	3.2. Type of methods used

	4. Results: classification of research findings
	4.1. The role of gender in mobility decisions
	4.2. The role of gender in immobility decisions
	4.3. Gendered impacts of mobility for those who move
	4.4. Gendered impacts of mobility for those who stay

	5. Discussion
	6. Conclusion
	Notes
	Acknowledgements
	Disclosure statement
	Notes on contributors
	ORCID
	References
	Appendix
	Appendix A: Forms to assess the relevance and eligibility or articles
	Appendix B: Summary of articles included in this review


