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Abstract

Forced migration has a complex relationship with the environment. The type of policy responses
required to alleviate distress migration and improve the livelihoods of involuntary migrants while
preserving the environment for broader society will vary by context. We highlight the need to
better identify the related mechanisms underlying forced migration and their practices in
receiving areas in an attempt to self-integrate. Implementation of safety net programs has risen.
Such programs have the potential to promote migration as a risk management strategy and
disincentivize the adoption of poor environmental practices in receiving areas. We discuss how
available satellite data combined with machine learning approaches opens new opportunities to
discover solutions to the migration-related environmental issues of Africa.
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1. INTRODUCTION

The New York Times best captured an example of global indifference to African displacement
and its consequences on human welfare in the publication of a photo on June 23, 2023. On
display was a lost submarine used to transport five wealthy tourists to the Titanic wreckage
juxtaposed by a fishing boat harboring refugees from Libya en route to Greece (Pérez-Pefia
2023). Resources spent on search efforts for the submersible escalated, while scant recognition
was given to the 750 refugees on the boat that eventually capsized. The prioritization of national
resources in high-income countries to accommodate refugees from the Global North relative to
the Global South suggests African refugees are tolerated rather than actively integrated in
receiving areas (Reilley & Flynn 2022).

Although 52% of refugees originated from Afghanistan, Syria, and Ukraine in recent years,
forced migration continues to affect the lives of Africans (UNHCR 2022). Twenty- seven million
refugees have fled war and famine in sub-Saharan Africa (SSA) since 1975, and the region
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provides residence to 1 in 5 of the globally displaced (UNHCR 2022). As shown in Figure 1,
Africa hosts the largest number of forced migrants and at times, refugees, compared to the
Middle East or South Asia, between 1950 and 2022. The World Development Report 2023 issues
a call to action in addressing issues related to migration (World Bank 2023b). Promising policies
are presented through the lens of migrants’ motives (economic, refugee, distressed) and
migrants’ match with the destination economy. What is broadly missing from the evidence base
and conceptualization to inform policy is the role of the environment.

As social scientists devote increasing attention to the role of climate in migration within Africa
(Hoffman et al. 2021), less is known about what drives climate-affected mobility and immobility.
We discuss why such knowledge is important for policy prescription and how we can learn from
existing social safety net programs on the ability of targeted aid to promote private adaptation
strategies. Similarly, in spite of the expansion of forced displacement scholarship (Dionigi &
Tabasso 2022), knowledge about how the presence of refugees contributes to environmental
degradation in receiving areas and what policies can be used to address such concerns remains
limited (Alix-Garcia et al. 2013; Maystadt et al. 2020; Salemi 2021). The indirect effects of
refugee-targeted interventions on the hosting environment is also largely unexplored.

New research directions are emerging in the space of environmental migration and potential
policy responses. First, the measurement of human mobility in Africa has hindered research. We
describe how the availability of satellite data and machine learning applications opens new
opportunities for economic research in both migrant-origin and receiving areas. Second, the
mounting pressures from air quality, wildfires, and deforestation suggest that future research is
needed to identify instruments to accommodate migrants affected by these factors. Third, more
attention should be given to the vulnerability of forced migrants to climate variability and
disasters.

2. MIGRATION AFFECTED BY ENVIRONMENTAL CONDITIONS
2.1. Decision Rules and Labor Market Structure in Africa

Environmental migration as a research area attracts scholars across disciplines (Cattaneo et al.
2019; Hoffman et al. 2021; Huckstep & Clemens 2023). Different theories have been adopted to
characterize these patterns. Insights from interdisciplinary scholarship have shaped prevalent
theories used to describe human mobility (Massey et al. 1993; Taylor & Martin 2001). We
reflect on the commonly used theories that motivate empirical applications of quantifying the
migration-environment nexus.

The sustainable rural livelihoods framework casts decision-makers as selecting efforts across a
portfolio of activities (agricultural intensification/extensification, livelihoods diversification, and
migration) contingent on natural capital, financial capital, human capital, and social capital
(Scoones 1998). Changes in natural capital, therefore, influence the relative return of migration
compared to other activities in the choice set conditional on all capital endowments (Hunter et al.
2015). Neo-classical economic models feature individuals who maximize their perceived net
benefit from working at their origin relative to an alternative destination. The benefits of moving
relative to staying are captured in expectation and depend on the individual’s subjective



probability of securing work and wage differential, noting discrepancies in perceived and actual
outcomes can contribute to unemployment and slum expansion (Harris & Todaro 1970). The
costs of moving include concrete (or measurable) factors such as the price of a bus ticket but
may also account for psychic costs, e.g., moorings. These models were initially designed to
explain rural-urban migration patterns. Climate variability, for example, can affect one’s earning
potential in the rural agricultural sector, making the opportunities in the urban, non-agricultural
sector appear more desirable as it is assumed to be immune to climate risk. Cattaneo & Peri
(2016) refine this conceptualization using a Roy model to explain why international migratory
responses to temperature vary by origin country wealth.

Applications of the New Economics of Labor Migration (NELM) theories have gained traction
in African case studies, given complex decision rules around livelihood strategies and the
preponderance of seasonal migration in pastoralist and rural communities (Stark & Bloom 1985).
Households are treated as joint decision-makers who sponsor members to migrate in pursuit of
transfers that can be used to mitigate the risk to income caused by a poor environmental factor.
Alternative frameworks have been used to accommodate marriage migration in an attempt to
smooth consumption rather than income, where the receipt of transfers refers to a dowry or bride
price (instead of remittances) (Rosenzweig & Stark 1989). A dynamic savings model has also
been applied to distinguish temporary and permanent migration incentives in an environmentally
vulnerable location. Immediate negative shocks drive temporary migration (which is consistent
with assumptions underlying the NELM). In contrast, cumulative exposure (or the absence of
shocks over time) influences decisions to invest in permanent, long-distance moves that require
more financial capital but potentially yield higher returns (Kleemans, 2023).

We strategically review 15 studies conducted in Africa and other low- and middle-income
countries (LMICs) to reveal the common mechanisms and enabling factors underlying such
movement (Table 1). The literature tends to focus on one primary mechanism: income risk
prompts agrarian households to send a member to migrate for work in an attempt to make
income less reliant on the vulnerable agricultural sector. Exposure to storms and flooding poses
an additional risk of infrastructure damage that can temporarily displace residents depending on
its severity. There is limited empirical support that workers reveal their preferences for climate
amenities by avoiding locations with poor environmental conditions (Marchiori et al. 2012).
Case studies corroborate this narrative in middle-income countries, finding skilled workers and
women assign a higher amenity value to clean air in China by migrating out of cities faster than
other demographic groups (Khanna et al. 2021; Chen et al. 2022).

Greater discussion is needed around how constraints on labor markets can be removed for
households to freely migrate and mitigate risk in Africa. Unlike in Latin America (Jessoe et al.
2018) and Asia (Colmer 2021), there are two types of constraints faced by rural households in
Africa. First, wage labor markets are often too thin to accommodate the excess rural labor
supply. Opportunities for diversification worsen as the negative income shock experienced



by farmers lowers the demand for goods and services, affecting non-agricultural labor demand
(Mueller et al. 2020c; Liu et al. 2023). Second, weak wage labor markets also increase the
opportunity cost of engaging in off-farm work. Households interested in engaging in migration
are otherwise unable to outsource the work typically performed by the would-be migrant.
Jagnani et al. (2021) show the labor requirements of weeding, pesticides, and fertilizers in Kenya
accrue with temperature, raising the opportunity cost of migration, and this can cause households
to retain family labor (Mueller et al. 2020b). We have seen that larger households overcome
these challenges by selecting youth and male members who are not the household head to
migrate (Gray & Mueller 2012; Baez et al. 2017). Such demographic groups have transferable
skills off-farm and the opportunity cost of their absence may be lower than prime-aged adults or
adults” whose presence is required to secure household use rights to land.

The type of environmental hazard can also affect the nature of work available to internal
migrants. Widespread disasters or slow degradation of land productivity can decimate local
opportunities for labor diversification (Gray 2011; Groger & Zylberberg 2016; Baez et al. 2017;
Chen & Mueller 2018). Baez et al. (2017) show the migration effect of a drought relative to a
flood is fourfold. The more damaging hurricanes that might displace workers can attract
resources in the form of humanitarian aid and increase the demand for construction labor,
reducing incentives for internal migration (movement within the region or country). Social
assistance and insurance can target flood-prone locations, shielding vulnerable households from
damages (Mueller et al. 2014a; Peralta & Scott 2023). In contrast, droughts can be widespread
and their duration can be uncertain. Some liquidate their assets to buffer consumption in the
absence of credit markets (Lybbert et al. 2004). The asset-poor has limited options due to
upstream linkages in Africa. Mueller et al. (2020c) illustrate that the relationship between
participation in the non-agricultural sector and temperature is an inverted U-shape, which is
entirely driven by enterprises reliant on agricultural inputs (Mueller et al. 2017). Any reduction
in agricultural output caused by drought (or heat stress in their example) likely affects the ability
of small-scale buyers and sellers of agricultural produce to work.

The lack of resilience in local labor markets suggests that international migration may be a
relatively more desirable adaptation strategy for Africans. Such pursuits are restricted to the
wealthy (Cattaneo & Peri 2016). The absence of financial capital (Call et al. 2017; Chen &
Mueller 2018; Mueller et al. 2020a) and uncertainties around unemployment at the destination
(Mahajan & Yang 2020) pose barriers to international migration (Martinez Flores et al. 2021).
Conflict can amplify the migratory response to climate fluctuations (Missirian & Schenkler
2017; Mach et al. 2019). Immigration policies expressing leniency to refugees seeking asylum
provide easier entry among climate-affected migrants from conflict-prone countries relative to
other migrant-sending countries. Although Africans move within rather than across continents at
a greater rate (Martinez Flores et al. 2021), attachment to place is pervasive. Even among those
with strong aspirations to move, a high proportion are averse to moving to another country
(Schewel 2020). Much fewer households in vulnerable communities respond to ex-ante climate
risk relative to ex-post risk (Quifiones et al. 2023), which likely affects the selection of
destination, employment, and when to return to the origin country. These factors suggest scope
for research in behavioral economics to identify interventions that improve migration outcomes.



We still know little about how migrant households optimize welfare, whether expectations are
myopic, how risk aversion plays a role, the extent to which loss aversion is prioritized when
making investments relative to expected income, and how all these factors interact and vary by
context (Batista & McKenzie 2021).

2.2.  Which Policies Foster Migration Adaptation Strategies?

Migration patterns are consistent with the demand for a normal good (Clemens & Mendola
2020; Hidrobo et al. 2022). Economic development and educational investments at the origin
will increase workers’ occupational and geographic mobility. Natural disasters tend to accelerate
patterns of international migration among skilled workers in wealthier LMICs (Drabo & Mbaye
2015; Cattaneo & Peri 2016). Programs that enhance financial and hu- man capital, strengthen
access to labor markets, and secure the demand for non-agricultural goods and services by
protecting vulnerable populations' income will spur migration among the asset poor. Are
development programs facilitating adaptive migration by providing cash to beneficiaries to
finance the move or by securing the off-farm employment opportunities of prospective migrants
at an aggregate scale by protecting the demand for non-agricultural goods and services in rural
areas? We focus on two new research avenues for policy evaluation.

2.2.1. Cash Transfers. Cash transfers (CTs) increase migration among beneficiaries (Stecklov
et al. 2005; Angelucci 2015; Hidrobo et al. 2022). Few studies condition effects by
environmental exposure. Mueller et al. (2020a) show CTs increase men’s probability of
migrating short distances in Zambia during cooler temperatures. Beneficiary households use their
savings to take advantage of agricultural wage work while remaining close to the household.
Chort & de La Rupelle (2022) evaluate the relative migration effects of receiving disaster funds
and a CT on migration amid multiple disasters in Mexico. Disaster funds induce the retention of
workers amidst hurricanes, droughts, and heavy rains, while CTs yield ambiguous effects.

The presumed primary mechanism is financial capital, facilitating a migratory response to risk.
An alternative avenue of research would be to identify ways to reduce the opportunity costs of
migration. In their review, Asfaw & Davis (2018) note beneficiary households tend to hire more
labor and adopt labor-saving technologies. Which investments complement migration remains
poorly understood (Bustos et al. 2016). Educational investments may be a complementary
investment to migration. CTs mitigate maladaptive practices such as removing children and
adolescents from schooling due to the increased demand for paid and unpaid work (De Janvry et
al. 2006; Fitz & League 2021). Documenting how CTs assist youth in accumulating human
capital and its subsequent effect on migration decisions would require a longer period of
evaluation to account for adaptive responses to rare events.

Expectations on the availability of migrant work influence immobility. CTs increase non-food
expenditures among beneficiary households, perhaps affecting the market for non-agricultural
goods and services (Hidrobo et al. 2014; Handa et al. 2018). Macours et al. (2022) discovered
that CTs incentivize beneficiary households to engage in non-farm self-employment amid a
drought. A natural question becomes whether the boom among beneficiary households stems
from spillover effects on consumer markets. Recent work finds the earnings among non-farm



enterprises grew in areas receiving CTs in Kenya as consumption benefits were realized among
non-beneficiary households (Egger et al. 2022), yet consumption was compromised in Mexico
and the Philippines due to perverse effects on prices (Cunha et al. 2019; Filmer et al. 2023).

Having a network at the destination may play a greater role when deciding to migrate for wage
labor (Munshi 2003; Mahajan & Yang 2020). Bryan et al. (2014) used a transportation subsidy to
nudge people to migrate during the lean season in Bangladesh, which increased migration over
time. Non-beneficiary households were inspired to migrate to smooth consumption (Meghir et
al., 2022). This shows the potential for sustained CTs to solidify migrant networks and sustain
adaptation. Scaling up the program proved challenging (Huckstep & Clemens, 2023), but the
study highlights the potential of CTs to bolster social capital and promote more long-term
investments in migration.

2.2.2. Employment-Oriented Programs. Cash-for-work (CFW) and CT programs are often
considered in tandem. A reason to consider CFW separately is that exchanging income for
employment provides income and work experience to individuals who might otherwise be
inactive. Gazeaud et al. (2023) find that CFW-induced migration rates in Comoros. CFW relaxed
liquidity constraints and changed perceptions regarding risky investments. Flexible conditions
enabled households to allocate the labor of members with lower contributions to household
production and skills (e.g., women, the elderly, the less educated, and those inexperienced with
migration) to migrate for work. Hoddinott & Mekasha (2020) evaluated CFW where drought-
prone areas were targeted in Ethiopia. Beneficiary households retained adolescent and young
women. Offering employment opens alternatives to consumption smoothing beyond engaging in
marital markets but has little effect on employment-related migration.

Huckstep & Clemens (2023) suggest expanding information about employment and offering
skills through vocational training can help. Providing information about wage potential increases
migration in Ethiopia (Abebe et al. 2016) and Kenya (Baseler 2023). Evidence of the efficacy of
training is preliminary and restricted to non-African contexts. Information and training can still
affect actual (and intended) migration decisions. Yet, workers facing employment in a large
informal sector might be more responsive to financial literacy, micro-credit, or training tailored
to non-farm enterprises (Huckstep & Clemens, 2023). Evaluations are short and fail to offer
insights into the ability to improve the working conditions of those averting risk. While
enforcement of human trafficking violations is fundamental, there is scope for research around
identifying applications that give migrants information about the working conditions prior to
travel, the quality of intermediaries, or ratings of the experiences of employers in migrant
networks to increase their probability of securing decent work (Bazzi et al. 2021; Huckstep &
Clemens 2023).

3. FORCED MIGRATION AND THE IMPLICATIONS ON THE ENVIRONMENT

3.1.  The Consequences of Hosting Forced Migrants



Since 2010, there has been a boom in the literature that assesses the consequences of forced
migrants in receiving areas (Maystadt et al. 2019; Verme & Schuettler 2021).* The early
quantitative literature has mainly focused on goods and labor markets (Alix-Garcia & Saah 2010;
Maystadt & Verwimp 2014; Kadigo & Maystadt 2023). The picture that emerges early on is that
forced migrants contribute to hosting economies, but there are distributional effects. In a context
of imperfect labor and credit markets, the poor (vulnerable to health, agricultural, and
macroeconomic shocks) remain less likely to seize new livelihood opportunities following the
influx of migrants due to constraints on physical and human capital. The recent exodus of
refugees from the Middle East (Tumen 2016; Fallah et al. 2019) and Latin America (Caruso et al.
2019) has generated new directions in the literature, particularly focusing on their participation in
business creation (Akgunduz et al. 2018; Altindag et al. 2020) and crime (Kayaoglu 2022) and
their role in outbreaks (Ibafiez & Rozo 2020; Dagnelie et al. 2023). However, beyond a few
qualitative case studies (UNHCR 2022; Ronald 2020), the environmental consequences of forced
displacement have been largely missing.

Table 2 provides a select overview of recent studies that focus on the implications of forced
migration on changes in land quality, air quality, and water quality. The presence of refugee’s
correlates — and, arguably, causes — the loss of vegetation, especially dense forests. To date, only
three articles employ a design that enables causal inference: Maystadt et al. (2020), Salemi
(2021), and Dampha et al. (2022). Whereas Maystadt et al. (2020) use an instrumental variable
approach, the remaining works apply difference-in-difference designs. Across 49 African
countries, Maystadt et al. (2020) find that the presence of refugees tends to be associated with a
slight increase in vegetation cover and a rise in deforestation. The authors analyze auxiliary
outcomes to demonstrate the rise in vegetation cover stems from the expansion of agricultural
land in refugee-hosting areas rather than land clearance or biomass extraction. Salemi (2021)
refines the spatial resolution of the unit of analysis and discovers modest forest loss at a more
local level. In a very different context (Bangladesh), Dampha et al. (2022) also find evidence of
deforestation due to settlement expansion. Still, the exact mechanisms remain speculative. The
most popular explanations are the conversion of forest to settlement and built-up areas as well as
the conversion of forest to cropland. Scholars discuss the reliance on firewood as an additional
factor contributing to deforestation. Other moderating variables, such as reforestation programs,
the selection effects of settlement location, and the availability of alternative fuel sources (such
as liquified petroleum gasoline) have yet to be examined.

Few studies evaluate the impact of migrants — especially forced migrants — on air quality, with
case studies restricted to the U.S. Such studies reveal areas with larger immigrant populations
share similar (Cramer 1998; Price & Feldmeyer 2012) or obtain lower levels of pollutants
(Squalli 2010; Ma & Hofman 2019) than areas with smaller immigrant populations. Migrant
sorting into cleaner communities offers one rationale for the observed results. Turning to a
singular non-U.S. example, Alshirah et al. (2021) found higher concentrations of heavy metals in
the densely populated segment of a refugee camp in Jordan. The authors attribute the air quality

! Dionigi & Tabasso (2022) show that it goes well beyond economics, with an increase also observed in sociology,
legal studies and health studies.



differential to ‘anthropogenic activities’, e.g., vehicle emissions, yet later conclude, there [is] no
major air pollution within the camp.” Thus, evidence linking immigration to air quality is, by and
large, inconclusive.

More attention has been directed to relating refugee density, water supply, and water quality. The
additional population strains weak sewage and water systems (Jaafar et al. 2020; Wreikat &
Kharabsheh 2020). Aksoy & Tumen (2021) analyze observational data in Turkey to highlight
that constraints induced on waste and sewage are mediated by the quality of local governance.
Refugee-hosting provinces with higher quality of governance invested in new waste treatment
facilities. The state of our knowledge would benefit from more studies that permit causal
inference and designs that allow for the identification of specific bottlenecks and solutions to
migrant-induced environmental problems.

3.2.  Policies that Better Integrate Refugees

Policies towards forcibly displaced people, and in particular refugees, have experienced major
changes since 1951. Asylum and refugee policies have become more liberal along five
dimensions: the ease of entrance and security status (access), the provision of public services and
welfare (services), the ability to work and own property (livelihoods), encampment policies
(mobility) and citizenship and political rights (participation) (Blair et al. 2022). As shown in
Figure 2A, the liberal nature of these policies increased continuously since 1951 in Africa.
Uganda is often an example of a country with one of the most progressive refugee policies. Most
refugees live on settlements (not in camps), with more permanent housing structures and land
provided to help attain self-sufficiency (Kadigo & Maystadt 2023). Refugees in Uganda also
have freedom of movement and association, the right to find or establish jobs/employment, the
right to access social services, including education and health, and a right to own property and
access land, among others (Betts et al. 2017, 2019). In addition to Uganda, Ethiopia has adopted
relatively welcoming policies toward refugees. In 2010, Ethiopia allowed Eritrean refugees to
move out of camps with Ethiopian sponsors. Since then, the out-of-camp policy has been
extended to other nationalities and work permits have been provided to refugees with permanent
residence (World Bank 2023a). Zambia, Cameroon, Kenya, and Burkina Faso also rank highly in
asylum liberality (Figure 2B).

Refugees in countries that adopt such policies tend to positively impact the local economy
(Maystadt & Verwimp 2014; Alix-Garcia et al. 2018; Kadigo & Maystadt 2023). In-house policy
adoption and proliferation may be a result of the favorable outcomes generated by refugees. It is,
therefore, hard to establish a causal relationship. So far, research has been limited in
understanding the role of diverse policy options in promoting local economic development or in
mitigating detrimental impacts associated with large migration streams. We also miss systematic
evidence on: i) the impact of specific policies or interventions to better integrate migrants in their
host communities; and ii) how this might further protect the environment. We reflect upon a few
promising interventions below.

3.2.1. Food Aid, Cash Transfers, and Land Programs. Food aid is a measure by one country
to provide food in the form of in-kind or cash transfers to a recipient country without



reimbursement. Food aid addresses the most basic needs of people in hunger. To tackle food
insecurity in other countries, the U.S. alone spent $4.9 billion on food aid in 2021 (USAID
2022). The aid included cash, food vouchers, and approximately 2.5 million tons of in-kind food.
Recipients consisted of peaceful countries like Kenya and countries with violent conflicts like
Afghanistan. In cases where governments provide food aid without conflict, food aid cushions
the impact of natural disasters by promoting food security (Annen & Strickland 2017). Cash-
based transfers have also shown efficiency in improving food security among refugees in Kenya
(MacPherson & Sterck 2021; Delius & Sterck 2020), Rwanda (Alloush et al. 2017), Ecuador
(Hidrobo et al. 2014), Lebanon (Salti et al. 2022; Altindag & O’Connell 2023) and Turkey
(Ozler et al. 2021).

Refugees may be inclined to extract forest resources or change the landscape when rebels
confiscate targeted aid. The literature highlights examples of rebels coercing refugees into
movements through leveraging their control over aid distribution (Findley et al. 2011; Wood &
Sullivan 2015). Scholars are in disagreement over whether food aid actually perpetuates acts of
violence (Nunn & Qian 2014; Mary & Mishra 2020; Bluhm et al. 2021). Using an improved
design over previous work (Nunn & Qian 2014), Christian & Barrett (2017) show a reduction in
the likelihood of conflict at least in the context of U.S. food aid. Independent of the relationship
between aid and violence, there are other channels in which the influx of resources may give
refugees incentives to change the landscape. For example, the influx of refugees has been shown
to be associated with higher prices on aid and non-aid goods in Tanzania, which could encourage
refugees to clear land for production (Alix-Garcia & Saah 2010). More studies are needed to
understand the indirect consequences of such refugee-targeted interventions on the hosts,
particularly their environment. Cash-based interventions do show promise in deterring
deforestation in other contexts and in locations peripheral to forests (Alix-Garcia et al. 2019;
Ferrero & Simorangkir 2020).

There are few studies equipped to evaluate the impact of land reform on the food security and
land use patterns of forced migrants. Mueller et al. (2014b) examine the welfare impact of a land
resettlement program among participants in Malawi. Beneficiaries realized large gains in the
form of increased production and food insecurity from relocation through accessing additional
land. With an explicit focus on refugees, Zhu et al. (2023) find that receiving areas benefit
significantly from the provision of land to forced migrants in Uganda. These programs are
predicted to have rather short-lived effects on the recipients. Thus, it is unclear whether they may
lead to a significant change in the environmental landscape.

3.2.2. Right to Work and Mobility. The World Development Report promotes refugees’
mobility and right to work as policy responses to massive refugee inflows. Most studies focus on
refugees living in camps — representing approximately 40 percent of the population (Verwimp &
Maystadt 2015) — while globally, most refugees in developing countries live outside camps.
There is little doubt that forced migrants also respond to economic incentives (Beine et al. 2021).
When refugees are allowed to select their places of residence, they can certainly lead to a better
skill match and maximize the benefits of existing networks (Arendt et al. 2022). Although not
much investigated, another advantage of relaxing mobility constraints might be reducing the



incidence of land clearance, land change, and environmental degradation. Furthermore, the right
to work has long been recognized as a key ingredient of successful refugee policies. Columbia is
a case in point. By providing more than half a million displaced Venezuelans with access to the
formal labor market (and other services), Colombia has improved refugees’ welfare (Ibafiez et al.
2022) while having a limited impact on their natives (Bahar et al. 2021). Although with a strong
redistributive effect, Bousquet & Maystadt (2023) even found that granting work permits
positively affects the hosts’ formal wage earnings. The same authors document the ability of
(some of) the hosts to move to more skill-intensive and stable occupations and to industries not
directly targeted by the work permits. As far as we know, there is no evidence related to the
environmental consequences of such right-to-work policies.

4. WAYS FORWARD

Our literature synthesis suggests that evaluations of broader development programs on adaptive
migratory responses are limited in Africa. There are at least 20 CT/CFW programs (Bastagli et
al. 2019) and many more small-scale experiments piloting the concept in SSA (e.g., Hidrobo et
al. 2022). Leveraging these studies to examine how cash affects migration, complementary
investments, and factors that influence the decision when faced with risk would improve our
understanding of the role of policy in facilitating the use of migration as an adaptation strategy.

In turn, emerging literature provides preliminary evidence that the environment might be
structurally changed in refugee-hosting areas. The concentration of refugees can create pressures
in receiving areas with scarce resources. Nearby forests present opportunities to harvest biomass
for fuel and housing or clear land for agricultural production. Change in landscape conditions
will ultimately depend on the economic opportunities available to refugees and what resources
are provided to sustain food and energy consumption. Offering cash transfers, the right to work,
or the freedom to move may be important pieces to solving the deforestation problem. Next, we
highlight where we think environmental economists might contribute using the data and insights
from other disciplines.

4.1.  Non-Traditional Methods of Migration Measurement

The widespread usage of mobile phones and cellular network coverage in Africa has generated
new mobility data sources. Call detail records (CDRs) and geotags posted to social media (social
media applications) provide new opportunities to measure (latent) migration decisions (Lu et al.
2016; Beine et al. 2021; Milliff & Christia 2023). The infrequent surveying of individuals in
LMICs, especially in the wake of conflict and natural disasters, has limited scholars’ ability to
trace irregular migration patterns. Most studies in the literature do not use a common definition
of migration, nor are they able to isolate patterns of economic (voluntary) versus environmental
(voluntary and involuntary) migration due to variations in survey instruments. CDRs and data
scraped on social media apps provide a consistent means to collect high-frequency panel data on
the whereabouts of individuals over time. Still, these forms of data collection suffer from
additional disadvantages which warrant consideration.

CDR data remain inaccessible to most scholars, as they require special permission and
arrangements for extraction through a network provider. Individuals who manage to gain access
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to the data are often required to focus on a narrow sample (in terms of geographic or temporal
scale) given the frequency of CDRs per individual and the amount of processing needed to create
the appropriate dataset for statistical modeling. Sample selection bias may occur in locales with a
diversified network provider portfolio. Putting access and selection bias aside, CDR data often
lack detailed information about the owner of the mobile phone. CDRs aid in describing migrant
flows following a disaster but preclude determining which sub-populations are vulnerable (Lu et
al. 2016). Even when CDRs may be compiled with owner demographic information,
measurement error may arise in countries where a single SIM card is shared by multiple users.

The use of data from social media apps overcomes the accessibility problem, as it merely
requires knowledge of how to scrape information from the site. However, analysis of the data
should also be interpreted with caution, given selection and reporting biases. The most
vulnerable may not have access to the tracked communication technology. Reporting biases may
arise from users of accounts misrepresenting themselves either in terms of their demographic
profile or altering settings that grant the site permission to automatically update or track the
user’s location information.

Geographers are currently developing machine learning approaches using existing satellite and
demographic data to identify potential patterns of population exposure to natural disasters
(Kugler et al. 2019). Residential information (e.g., census data) is combined with other
administrative data sources (commuting data) to improve upon the spatial granularity of coarse
data and the distribution of exposure by accounting for seasonal and temporal cycles of worker
movement (Freire et al. 2013). Few studies extend these techniques to monitor migration in
crises, especially in Africa (Bharti & Tatem 2018; Enenkel et al. 2019). While these approaches
show promise in measuring migratory flows attributable to disasters and conflict, they are at the
nascent stage — mainly appropriate to capture displacement from rapid onset (rather than slow
onset) events and still face limitations in terms of identifying important attributes of the exposed
population. Furthermore, additional processing may be required to account for measurement
error when using these variables in regression analysis (Alix-Garcia & Millimet, 2023; Proctor et
al., 2023).

4.2.  Wildfires as a Mobility Factor

Human-induced forest and land fires in Africa contribute to global emissions. Forested areas are
cleared through burning to provide arable land to newcomers (Wan & Roy, 2023). The removal
of crops and residual waste is often handled through igniting fires (Zhao et al. 2021). An overall
reduction of controlled fires as a form of land management and the prevalence of highly
flammable tree plantations also contribute to the growing threat of wildfires (Goldammer &
Stocks 2011). Although the majority of fires are based on human activities, climate change will
create more fire-prone conditions and the incidence of natural wildfires caused by lightning will
vary with the duration of wet and dry seasons (Senande-Rivera et al. 2022).

Measurements of wildfires' social and economic impacts have surged as access to satellite-based
data facilitates monitoring global exposure (Heft-Neal et al. 2018). As these losses become more
salient to residents, we expect mobility patterns to change. Thus far, analysis of intended or
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actual migratory responses to wildfire exposure has been limited to the U.S. (Winkler &
Rouleau 2021; Berlin Rubin & Wong-Parodi 2022). Of key relevance to the African context is
using regulation to affect incentives to migrate into forested areas for employment, which
triggers land clearing. Extending impact evaluations of the enforcement of environmental and
zoning regulations (Nelson & Chomitz 2011) or offering cash transfers in areas on the periphery
of forests (Ferrero & Simorangkir 2020) to African case studies will be crucial to develop a
better understanding of migration-wildfire dynamics as well as to reduce global emissions.

4.3. Vulnerability of Forced Migrants to Climate Change

Although the relationship between climate and conflict continues to be debated (Mach et al.
2019), conflict-driven displacement may pose additional risks to refugees in the form of
increased exposure to climate variability and disasters (Peters 2021; Neef et al. 2023). Exposure
can occur through transit when moving and inhabiting temporary shelters in cold winter, hot
summer, or monsoon seasonal environments (Peters 2021). Temporary residences in floodplains
or mountainsides in an attempt to avoid conflict often leave refugees subject to flooding hazards,
landslides, and cascading displacement, a continued cycle of migration (Peters 2021; Neef et al.
2023). Diminished coping capacity due to asset liquidation and the dissolution of social networks
can elevate their vulnerability in new locations (Peters 2021). Peters et al. (2019) argue that, in
places lacking strong governance and institutional capacity, practitioners and policymakers
should promote a network approach contrary to typical disaster risk reduction (DRR)
frameworks, which involve using the state (or national governments) as an entry point. They
emphasize the importance of improving DRR outcomes through interventions that manage risk
(e.g., drought risk management, and food security management). Systematic research is needed
on designing effective policies and programs to augment DRR more broadly (Peters et al. 2019).
Remote sensing tools can identify which refugee populations are vulnerable to current and future
climate risks (Van Den Hoek et al. 2018; Owen et al. 2023). Research is beginning to explore the
effects of reformed safety net programs on refugee populations vulnerable to frequent disasters
(Nobre et al. 2019; Balana et al. 2023). Expanding anticipatory cash transfer programs would
provide more understanding of how safety nets can be used to mitigate temporary displacement
and protect at-risk populations.
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Figure 1. Refugee and Forced Migrant Stock by Region, 1951-2022
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Note: Panel A plots the total refugee stock by region between 1951 and 2022. Panel B plots the total forced migrant
stock by region between 1951 and 2022. According to the former, Africa and South Asia contain the largest refugee
stocks. According to the latter, Africa contains the largest share of forced migrants for a majority of the given time
period.

Source: Authors’ calculations using data come from the UNHCR (2023). Regions defined using typology in Blair et
al. (2022).
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Figure 2: Asylum Liberality over Time
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Note: Panel A reflects the average liberality of asylum policies in Sub-Saharan Africa between 1951 and 2017.
Panel B reflects the twenty countries with the highest asylum liberality in 2017.

Source: Authors’ calculations using data from Blair et al. (2022).
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Table 1: Examples of Mechanisms Examines in Environmental Migration Literature

amplifying the effect of
hurricanes on long-
distance migration

Environmental | Study Mechanism Migration constraints or Summary of findings
Factor underlying enabling factors
migration response
Heat stress Mueller et | Reduced yields from | Labor markets not They evaluate the impact of temperature anomalies on temporary migration
al. (2020c) | heat stress induce situated to accommodate | in rural and urban areas of Ethiopia, Malawi, Uganda, and Tanzania. They
household members | excess rural labor. find that there is no impact of temperature on temporary migration in rural
to diversify income areas, but temperature variability deters temporary migration in urban areas.
by migrating for Negative temperature response to non-farm employment used to illustrate the
work. importance of labor demand in influencing migration adaptation strategies.
Mueller et Financial capital is They evaluate the impact of temperature anomalies on short- and long-
al. (2020a) needed to support moving | distance moves in the context of a cash transfer program to understand
for work when the climate | whether financial capital is the binding constraint on adaptation. Cash
is favorable. transfers accelerate short-distance moves amidst cooler temperatures
presumably when demand for work in nearby farms is secure. Men are less
likely to move (short or long distance) during extreme hot temperatures and
there is no additional migration effect that occurs when receiving the cash
transfer.
Mueller et Temperature increases They evaluate the impact of temperature anomalies on migration and
al. (2020b) demand for on-farm labor | employment outcomes in Botswana, Kenya, and Zambia. Temperature
for weeding, pesticide, variability reduced the odds of moving in Botswana, but not in other
and fertilizer applications, | countries. The migration effects may have been limited in Zambia because
which increases the the demand for labor amid temperature shocks likely rises. For example, the
opportunity cost of off- probability of being inactive and unemployed declined 28 and 36 percent
farm work. respectively with a one-standard deviation increase in temperature.
Storms Groger & | Households Storm exposure is They evaluate the impact of Typhoon Ketsana on the migration, remittances,
Zylberberg | encourage members | widespread making and income of households in Vietnam. Income-smoothing comes from
(2016) to migrate long adjacent labor markets households either receiving transfers from satellite household members or
distances so that equally vulnerable, which | sending current household members to urban areas to earn remittances. There
remittances may be | reduces the location are no transfers received from satellite household members who reside in the
used to compensate | choice set for migrants to | same district as the household. This suggests a limitation in using migration
for agricultural distant destinations. to adapt to storms either due to the lack of immunity from exposure or the
income losses. return to migration being lower reducing the capacity of migrants to remit.
Mahajan Migrant networks at the They evaluate the impact of hurricanes on migration to the United States.
& Yang origin reduce the costs They find that hurricanes increase migration by 11.8 percent relative to the
(2020) and uncertainty of moving | mean annual migration rate. They also show that existing migrant networks

amplify the effect by reducing the costs of migrating internationally.
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Drought Gray & Drought affects Norms regarding the They evaluate the impact of drought on migration distinguishing effects by
Mueller rural livelihoods and | intrahousehold allocation | the type of move, the motivation for the move, and heterogeneous
(2012) induces young and of labor inform who characteristics at the individual and household level. They find that men tend
male household migrates, as women are to move amid a drought to work especially when from an asset-poor
members to migrate | less likely to move for household, while women who mainly move for marriage are less likely to
for work as the marriage-related reasons move. This may be driven by the increased demand for domestic and
opportunity cost of | due to drought agricultural work as members leave the home or be indicative of droughts’
their farm labor is impact on marriage markets.
lower.
Baez et al. Healthy labor markets They evaluate the impact of drought intensity on the migration of youth in
(2017) foster the use of migra- Northern Latin America and the Caribbean. Increasing the exposure to
tion as an adaptation drought by one standard deviation results in a 116 percent increase in
strategy. Development migration. They evaluate the role of labor market structure and access to
assistance reduces distress | credit as mediating or enabling factors. Wealthier countries (measured by
migration. GDP per capita) experience higher rates of drought-affected migration, as
their labor markets are likely to absorb the excess supply of labor.
Development assistance dampens the tendency of youth to migrate in
response to droughts perhaps due to the level of targeting in drought-prone
areas.
Gradual Liuetal. Rural-urban Consumers experience They evaluate how gradual changes in temperature affect rural-urban
change in (2023) migration declines income losses amid migration patterns in India. Long-term changes in temperature during the
temperature due to the impact of | changes in temperature, growing season inhibit migration and reallocate workers away from the non-
temperature on the which affects the de- agricultural sector.
demand for migrant | mand for goods and
labor. services. Declines in
market demand cause a
subsequent negative effect
on the demand for
migrant workers in the
ser- vice sector.
Quinones | Farmers send Farmers use migration to | They evaluate the impact of temperature-related ex ante and ex post income
etal. migrants after cope with both ex ante risk on domestic and international migration in Mexico. Engagement in ex
(2023) observing crop and ex post risk, but ante migration is relatively smaller, representing one-third of climate-

losses experienced
by their neighbors to
mitigate risk ex
ante.

preemptive moves via ex
ante migration largely
remain within country.
Riverine flooding only
temporarily disrupts

induced migration. Ex ante domestic migration rises 60 to 66 percent relative
to the mean migration rate with cumulative exposure to crop losses
experienced by one’s neighbors.
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Riverine or Calletal. | Flooding can cause | Riverine flooding only The authors explore the relationship between migration and a multitude of
coastal (2017) displacement temporarily disrupts environmental factors using data collected in Bangladesh. Riverine flooding
flooding through the livelihoods leading to only displaces households temporarily. Other factors such as temperature and
inundation of little effect on migration. | precipitation anomalies have more long-lasting effects on migration because
infrastructure and they have more permanent effects on agricultural income and formal and
delaying the onset of informal institutions to insure households against risk are lacking.
the growing season.
Peralta & | Anticipated Flood insurance programs | The authors focus on measuring the impact of the National Flood Insurance
Scott infrastructural reduce liability of Program (NFIP) on migration into flood-prone areas in the U.S. The authors
(2023) damage from flooding on infrastructure | find that NFIP increased the population by 5 percent with each one standard
flooding discourages | damage reducing deviation increase in historical flood risk. The findings offer lessons for
residential incentives to migrate out | countries in the Global South where the existence of humanitarian and social
investments in of low elevation coastal assistance programs targeting vulnerable locations may disincentives
vulnerable locations. | zones. households to adapt.
Soil erosion Gray Migration responses | Soil health contributes to | The author uses information about the soil property of agricultural parcels to
(2011) depend on the the natural capital on the build an index of soil quality in Kenya and Uganda. He then examines how
productive potential | farm that determines its different forms of migration respond to soil quality. He finds that such
of the farm. productive potential. natural capital deters people from migrating for work temporarily in Kenya
but encourages permanent migration for alternative purposes in Uganda.
Chen & Soil salinity from coastal | The authors analyze migration and income data combined with remote
Mueller flooding drives intra- sensing data on flooding, in situ salinity data, and weather and satellite data
(2018) district migration due to to capture other dimensions of climate. They find soil salinity (rather than
the consequences on the inundation from flooding) drives income losses encouraging people to move
ability to farm. within the district. Migration across districts increases but to a much lower
degree. International migration diminishes with soil salinity perhaps due to
the tradeoffs being made between investments in saline-tolerant production
processes (such as shrimp aquaculture) and earning opportunities abroad.
Air quality Khanna et | Residential choice Skilled workers assign a The authors analyze multiple sources of migration and air quality data to
al. (2021) | will depend on the higher amenity value to examine the relationship between air quality amenities and location choice in
amenity value of air | air quality and therefore China. The authors find that poor air quality encourages workers to relocate,
quality. migrate out of cities with | but the response rates are greater among skilled relative to unskilled workers.
poor air quality at a faster | The authors use structural modeling to predict the productivity losses from
rate than unskilled the resorting of workers with different skill sets.
workers.
Chen et al. Skilled workers and The authors use socioeconomic and air pollution data to discern migratory
(2022) women have the greatest | responses to air quality. They find that a ten percent increase in PM2.5

migratory responses
which may reflect
distinctions in the

reduces net outflows by 2.8 per 100 people. The authors find start differences
in education, gender, and age group. Consistent with the literature, the
educated bear greater migratory responses to air pollution. Women have a
greater tendency to move than men perhaps because of the benefits of
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perceived benefits of the
amenity.

splitting the household to preserve the health of children. Finally, young men
entering the labor force are less likely to move in response to air quality
indicative of the costs of moving varying by work experience.

Source: Authors’ compilation.
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Table 2: Examples of Refugee and Environmental Degradation Literature.

Environmental | Study Mechanism Summary of Findings
Outcome
Deforestation | Maystadt et | Conversion The authors investigate the effect of refugee encampments on the conversion of forest to
al. (2020) of forest to cropland in 49 African countries between 2000 and 2016. They find the number of refugees
cropland exerts a positive effect on the expansion of agriculture. Thus, refugees contribute to
environmental degradation through the conversion of forests to cropland.
Salemi Extraction of | The author studies the effect of planned refugee encampments on land clearing and forest
(2021) firewood canopy cover in the rainforest and grassland biomes of 35 sub-Saharan African countries
between 2001 and 2012. The results indicate encampments reduce land clearing yet increase the
loss of canopy cover in nearby (i.e., within 20 km) rainforests. Encampments also reduce
canopy cover in nearby grasslands. Her emphasis on firewood extraction implicates it as the
most likely explanation.
Dampha et | Conversion The authors investigate the effect of the 2017 influx of Rohingya refugees on forest cover in the
al. (2022) of forest to Cox Bazar district of Bangladesh. The results suggest the influx of refugees significantly
settlement decreased forest cover — and increased settled land — in the Cox Bazar district, especially within
refugee camps. Additional analysis reveals refugees’ demand for construction materials and
firewood contributed to deforestation within 1 km of camps, whereas market incentives drew
natives to encampments, which contributed to deforestation between 1 km and 5 km.
Water Jaafar et al. | Population The authors estimate the degree of water stress on the Lebanese water system due to the Syrian
Depletion (2020) pressure refugee crisis. They find the refugee crisis increased demand for water and, in turn, stress on
available water resources, especially in suburban areas.
Wreikat & The authors use governmental data and GIS mapping to assess trends in the groundwater level
Kharabsheh of the Amman Zarga Basin prior to 2005 through 2017. Across seven sites, they found declining
(2020) groundwater levels, especially in the western portion of the study area, which contains the
Zaatari refugee camp. The authors attribute declining groundwater levels to over-pumping.
Water Al- Waste The authors investigate the water quality in and around the Za’atari refugee camp of Jordan.
Contamination | Harahsheh | disposal Ground- water and surface water samples reflect contamination from human activities such as
et al. the disposal of human, solid, and chemical (including medical and fuel) waste.
(2015)
Air pollution | Alshirah et | General The authors conduct field studies of air, water, and soil quality in the Zaatari refugee camp of
al. (2021) consumption | Jordan. They find evidence of air, water, and soil contamination, especially in the most

populated section of the camp. The authors attribute air pollution to human activity, such as
emissions from automobiles.

Source: Authors’ compilation.
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