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Abstract: This article investigates how migration and remittances affect forest cover in eight rural
communities in Guatemala and Chiapas, Mexico. Based on household surveys and remote sensing
data, we found little evidence to support the widespread claim that migration takes pressure off

forests. In the Chiapas sites, we observed no significant changes in forest cover since 1990, while
in the Guatemalan sites, migration may have increased demand for agricultural land, leading to
an average annual forest loss of 0.73% during the first decade of the millennium. We suggest that
when attractive opportunities exist to invest in agriculture and land expansion, remittances and
returnee savings provide fresh capital that is likely to increase pressure on forests. Our study also has
implications for the understanding of migration flows; in particular, migration has not implied an
exodus out of agriculture for the remaining household members nor for the returning migrants. On
the contrary, returning migrants are more likely to be involved in farming activities after their return
than they were before leaving.

Keywords: remittances; forest transition; agriculture

1. Introduction

Study of the environment-migration nexus has gained traction in recent decades [1–3], and the
current climate concerns have become a “wake-up call to migration scholars” [4] (p. 473). While there
is a vigorous debate on migration caused by climate change and associated vulnerabilities, as well as
on environmental impacts of migration in destination areas, much less work examines the outcomes of
migration on the environment in migrants’ places of origin [5–9].

In this article, we examine how international migration affects tropical deforestation, which is
responsible for about 10% of global greenhouse gas emissions [10]. Does international migration lead to
an abandonment of existing agricultural land, which could lead to a forest recovery? Or, does the cash
injection associated with remittances and returnee savings stimulate investments in new agricultural
land by clearing natural forests? We answer these questions through an analysis of household and
spatial data from eight rural communities: four in Guatemala and four in the Mexican state of Chiapas.

Close to 10% of Guatemala’s population lives abroad, mainly in the United States, and remittances
comprise about 10% of Guatemala’s Gross Domestic Product (GDP) [11]. Data from Chiapas show that
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about 3% of the population migrated to the United States in 2007 and remittances composed 6% of the
state’s GDP that year [12] (This is the most recent year for which we have census data on migration
and remittances.) Thus, both migrants and their remittances have the potential to impart significant
change on the local economy, which could lead to major land use changes in the sending region [5,6].

Migration and remittances—key aspects of globalization—are part of a changing rural economy
and landscape throughout the global South. Hecht [13] argues that globalization is linked to “extensive
processes of forest resurgence throughout the tropics and many rural areas reveal the expansion of
numerous types of anthropogenic and successional forests” (p. 161). However, relationships between
migration and forest cover are far from uniform, and cases studies across the Americas illustrate
varied outcomes. Taylor et al. [14], for example, reported that remittances permit the conversion of
rainforest into cattle pasture, while Aguilar-Støen [15] linked remittances with the expansion of coffee
production in Eastern Guatemala. Gray and Bilsborrow [16] found that rural out-migration alone did
not lead to a forest transition in their Ecuadorian study areas. Similarly, in a sample of four Central
American countries, Davis and Lopez-Carr [17] found no significant correlation between agricultural
land expansion and migration/remittances, although returning migrant savings (but not remittances)
were linked to more pasture land purchases.

All of these case studies use different methods to examine the relationship between migration
and forests. Thus, we developed and employed a migration–forest framework that can be employed
by future studies to enable easier comparison and understanding of diverse outcomes [18]. Our
framework investigates how migration may affect land use through two channels: i. reduced labor
supply in migrant home areas, which might lead to abandoning farmland and/or to less labor-intensive
agricultural practices, and ii. a cash injection through remittances to the family left behind and
returning migrants’ savings. This cash injection can have multiple effects on land use. Households may
substitute their own food production with purchased food, thereby reducing their local agricultural
footprint; they may buy more land or intensify agriculture, thereby increasing that local footprint; or,
they may buy consumption goods or invest in other sectors, with minor direct impact on land use.

We contribute to the migration-environment literature in three ways. First, our migration–forest
framework offers a theoretical contribution. Second, a comparison of sites in two countries with different
settlement and migration histories illustrates the complexity and changing nature of relationships
between migration (and associated remittances and savings) and the environment, which can be used
to assess how the maturity of migration affects land use. Third, we compare the land-use impact of
family members living abroad and remitting, and land-use impact of returnees and their savings,
finding significant differences between the two.

The article is outlined as follows. Section 2 develops the migration–forest framework. Section 3
presents the eight study communities in Chiapas and Guatemala, describes the data used from satellite
images and a survey of 728 households, and presents our empirical strategy: i. estimate aggregate
change in forest cover at the community level, ii. analyze—by descriptive statistics and regression
analysis—how migration and remittances affect household demand for agricultural land (Section 4),
and iii. relate and discuss the different forest outcomes to four contextual factors: stage in migration,
land tenure, market access, and policies (Section 5).

2. A Migration–Forest Framework

International migration is a central element of what has been termed “the new rurality” [13]. New
rurality thinking holds that rural occupations and livelihoods are diversifying, household income
is shifting from farm to non-agriculture, and remittances play a growing role in rural economies.
Additionally, rural lives are becoming more mobile, farmers are aging, and new information technologies
are making ideas flow faster, impacting aspirations and consumption [13,19]. Yet even with these
transformations, a large share of people in developing countries continue to live in the countryside, and
agriculture persists as the economic backbone in low-income rural regions [20]. Despite the popularity
of “new rurality” thinking, the literature examining the relationship between migration and land use
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in migrants’ places of origins is far from consensus. Remittances might also allow non-migrating
household members to continue living in rural communities, and combine agriculture with other
activities to improve their material living standards [21]. Migration and remittances can also provide
incentives and means for households to carry out changes in their land use [14,22,23].

To address the relationships between migration and land use systematically, we developed a
migration–forest framework and build on three theoretical discussions: the forest transition, the
livelihoods approach, and the “new economics of labor migration” school. The forest transition (FT)
approach describes a sequence over time where forest cover first declines before it stabilizes and
slowly increases [24]. This pattern occurred in Europe and North America over the past two centuries,
and signs of diminishing deforestation and emerging reforestation are now observed in a number of
tropical areas, particularly in South and East Asia and Central America, signaling a process of forest
transition [13,25,26]. Several factors can accelerate FT and make the region or country enter a stage of
forest stabilization and recovery [27]. Two dominating drivers are the forest scarcity path (shrinking
forest areas provide incentives to better forest management, conservation, and tree planting) and the
economic development path (higher labor costs in agriculture, due to economic development and
urbanization, reduces agricultural profitability and acreage) [26]. Migration’s potential role in FT is
linked to the latter path: migration reduces labor available in sending communities and can therefore
make agricultural expansion into forests less attractive; and remittances can make communities less
reliant on agricultural income.

In creating the migration–forest framework, we also made use of the (sustainable) livelihoods
approach, which investigates how households combine their assets or capitals (such as human (labor),
natural (land), financial capital and social capital) into a set of activities, given the socioeconomic
(markets, institutions, etc.), agroecological and policy context. These activities form household
livelihoods strategies and yield a set of livelihoods outcomes (such as food security, income, and land
use) [28–33]. Because migration and remittances influence household assets, this livelihoods approach
must be incorporated into a model examining the relationships between migration and forests.

The third approach we employed in the creation of the framework is the new economics of labor
migration [17,34–37]. This approach conceptualizes migration as part of household diversification and
risk management strategies to cope with local income shortfalls and imperfect capital, labor, credit, and
insurance markets [37]. The livelihoods and new economics of labor migration approaches overlap and
provide frameworks to incorporate both the local and broader contexts in analyzing how migration
and remittances impact household decisions and the local land use and economy.

Our framework seeks to combine a macro-level theory (forest transition) with two theories
at the micro (household) level (the livelihoods and the new economics of labor migration
approaches). In a comprehensive review of how demographic factors (including migration) affect
the livelihoods-environment interaction, De Sherbinin, et al. [9] note that “much of the research on
the impact of migration [is] at the aggregate or societal level, divorced from household livelihood
strategies” (p. 45). Different scales of analysis, however, can be combined fruitfully, as evidenced in
a review of migration and livelihoods in Southeast Asia [19]. Combining theories at the macro and
micro level into our migration–forest framework helps scholars to include both macro level and micro
level variables in their analyses of the impact of migration on the environment.

The migration–forest framework presented in Figure 1 outlines potential causal links between
migration and forest cover and presents key conditioning factors that co-determine forest outcomes. In
this model, migration has two principal impact pathways on the sending household and local economy.
First, migration removes one person from the family labor pool and local labor market. The impact on
farm production depends on the local labor market [38,39]. In large, well-functioning labor markets,
the effects of this removal are likely to be small. In localized and imperfect labor markets, migration
will put upward pressure on wages. The most direct effect of this wage increase should be reduced
labor use in agriculture and possible reduction in agricultural acreage, as suggested by the FT theory.
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Figure 1. The migration–forest framework. Note: Dotted lines indicate potentially important channels
of impact, which are not discussed further in this paper. Conditioning factors are grouped based on
their relevance to the decisions or outcomes to the immediate left in the figure.

Migration’s second effect on the local economy is through remittances and migrant savings, which
have three principal uses: current consumption, durable consumption goods (e.g., new/improved
house or car), and productive investments in agriculture or other sectors. Each use has complex
land-use implications which can result in more or less forest cover. Remittances can, for example, be
used to buy food, reducing a household’s subsistence production and local demand for agricultural
land. Remittances can also provide funds for diversification away from agriculture and forestry,
spurring FT.

The most direct forest impact is when remittances or savings are used to convert forests to
agriculture or to buy agricultural land, increasing overall land demand. This is more likely to happen
when farmers are linked to regional, national or even international markets, and when family or hired
labor is available at low costs [40]. If agricultural production is capital- (rather than labor-) intensive,
as in cattle raising, remittances can help capital-constrained farmers buy more cattle and expand their
operations at the expense of forests [14,17,23].

Further, remittances might be used to adopt new agricultural technologies and increase agricultural
input use (intensification, rather than extensification). Although agricultural intensification is often
promoted as a way to spare forests (the Borlaug hypotheses) [40], its impact on forests is debated [41].
Again, which use of remittance and savings dominate is an empirical question. For example, Jokisch [21]
found that remittances have not been used for agricultural improvements in highland Ecuador, but
that low-return agriculture is continued for cultural reasons and to diversify risk.

Household decisions are strongly influenced by policies. Land policies in the study areas
(including the tenure regime, and opportunities and transactions costs related to land sales and
purchases) matter for how feasible and attractive land investments are. Infrastructure development,
agricultural price policies, and output market regulations more generally are also critical for land-use
decisions [42]. Further, government support programs (pensions and cash transfer programs such
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as Oportunidades in Chiapas and Mi Familia Progresa in Guatemala), and credit and insurance policies
influence how important risk considerations are in migration decisions, and in the use of remittances
and savings [6,15].

The conditions shaping households’ land use decisions change over time, and land use and forests
impacts may change as migration from a community matures over decades and generations. Inspired
by Massey, et al. [43], we hypothesize a systematic change in the use of remittance and savings over
time. Early in a household’s or community’s migration history, remittances and savings are used
to meet basic consumption needs. Later, migrant incomes are increasingly used to purchase houses
or other durable goods. During the final stage of this transformational history, a higher share of
remittances and savings are used for productive investments in agriculture or other sectors. Thus, we
hypothesize remittance use progresses over time from consumption to durable goods to investments,
as visible in Figure 1.

Our framework is a simplification of a complex migration–forest nexus. Social remittances, a form
of cultural diffusion where sending communities receive ideas, behavior, identities, and social capital
from returning migrants [44], may also be important in shaping how migrants view and use their land.
Analyzing this aspect of migration, however, is beyond the scope of this study.

3. Study Areas, Data, and Methods

3.1. Characteristics of the Eight Study Communities

About half the population in both Chiapas and Guatemala live in rural areas, and agriculture is
their main source of income [45,46]. Land ownership in Guatemala is highly unequal, with most arable
land in the hands of a few large landholders [47,48]. Partly due to the end of the global regulatory
mechanism in the 1990s, lower coffee prices resulted in the collapse of many large coffee estates in
the late 1990s and early 2000s and left thousands of landless peasants without seasonal work [49],
providing both a migration push and a cheap source of labor for agricultural expansion.

For our study, four communities were selected in Guatemala (La Estancia, Javillal, Santa Teresa,
and San Lucas) and four in the Mexican state of Chiapas (El Aguila, La Competencia, Miguel Avila
Camacho, and 24 de Febrero) (Figure 2). We purposefully selected these eight communities to provide
variation in two key variables: the age of the settlement and the start of major, international migration.
Community characteristics, including poverty levels, forest cover, agricultural practices, and migration
histories, are shown in Table 1. With the exception of San Lucas and Santa Teresa in Guatemala,
all study sites have common property land regimes. In practice, however, individual families in
communities with common property land regimes have usufruct (use and keep profit) rights to a piece
of land where they cultivate subsistence or cash crops. These rights are often traded in monetary
or in-kind transactions among local residents. Forests in these six communities are governed by a
communal land committee, while two have private property regime for forests.

3.2. Surveys and Data Sources

Data for this article come from a household survey and satellite image analysis. The household
survey sampled 401 households in Guatemala and 327 households in Chiapas, between October 2010
and April 2011. In addition to the quantitative data collection, we undertook qualitative fieldwork in
the form of structured interviews, focus-group discussions, and participant observation. The use of
multiple methods, both quantitative and qualitative, enriched our understanding of site dynamics,
and were used to enlighten and nuance the interpretation and discussion of our quantitative results.
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Table 1. Key figures for the eight study communities.

Guatemala Chiapas (Mexico)

Santa Teresa La Estancia San Lucas El Javillal El Aguila La
Competencia

Miguel Avila
Camacho 24 de Febrero

Start of major, international
migration 1960s 1970s 1980s 1990s 1970s 1990s 1990s 1990s

Population (rincet.
households) 300 600 200 158 287 245 440 127

Poverty (% living in
poverty/HDI score) 63/0.65 43/0.70 88/0.58 57/0.71 70/0.71 93/0.56 77/0.73 85/0.67

Cash crops Coffee, cattle,
sugarcane Vegetables Oil palm, cattle,

cardamom, maize Maize (very little) Coffee Cattle, coffee Maize Maize

Subsistence crops (own
consumption) Maize, beans Maize, beans Maize, beans Maize, beans Maize, beans,

vegetables
Maize, beans,

vegetables Maize, beans Maize, beans

Land tenure Private Private (agric.) and
common (forest) Private Common Common Common Common Common

Forest vegetation Tropical moist
forest

Tropical lower
montane moist

forest
Tropical wet forest

Tropical moist forest
and subtropical dry

forest

Cloud
(montane) forest

Tropical wet
forest Mangroves Tropical

deciduous forest

Total land area (ha) 11,942 387 4708 2206 986 3,113 3014 2,021
Forest area, 2010 (ha) 2479 141 2448 188 313 698 975 1,088

Forest area share, 2010 (%) 20.8 36.4 52.0 8.5 31.8 22.4 32.3 53.8
Annual forest cover change,

1990–2000 (%) 0.15 0.05 −1.82 0.91 −0.74 2.62 −1.15 1.82

Annual forest cover change,
2000–2010 (%) −1.30 −0.93 −0.47 −0.22 0.10 0.41 0.28 1.89

Sources: Data from our own survey and analysis of satellite images [48,50].
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Figure 2. Map of the study area and the eight communities in the survey.

The household survey sample included approximately 30% of households in each community. A
household was defined as a group of people living under the same roof, pooling labor and income.
We deployed random sampling at the community level, using maps to list all households. There
was no need for stratified sampling as the sample size is large, and sub-groups of households with
migrants, with returnees, and without migrants are well represented. The questionnaire design
was inspired by instruments produced by the Mexican Migration Project at Princeton University
(http://mmp.opr.princeton.edu/) and the International Organization of Migration (http://www.iom.int/).
Our survey, however, placed greater emphasis on land-use change and agriculture. It collected
information on demographic characteristics, education, migration and remittances, income-generating
activities, land and other tangible assets, savings, expenditures and consumption, investments, credit
and agriculture, participation in communal projects, and coping strategies [45].

Satellite data of the study areas were collected and analyzed for changes in forest cover. For all
sites, we used satellite data from LANDSAT TM and ETM to analyze forest cover change, examining
data from 1990, 2000, and 2010. The procedure of forest cover change analysis was developed as part
of a larger effort to produce National Forest Cover maps for Guatemala [51]. We used an unsupervised
classification procedure, followed by a visual analysis, to classify each category of pixels as forest or
non-forest. This work was complemented by ground information (on vegetation cover in randomly
selected points) and by high-resolution Google Earth images. The final product was a set of classified
images with five categories: forest, non-forest, water, urban centers, and no information (areas with
cloud cover) for all given years.

3.3. Empirical Strategy and Methods

Directly connecting spatial land cover/use data to household level socioeconomic data has
remained a major challenge in deforestation research, basically because different units of analysis
(pixels and households) need to be matched [52]. One option is to collect georeferenced land use data

http://mmp.opr.princeton.edu/
http://www.iom.int/
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at the household level (which we did not collect) and match those with spatial data on land cover/use.
While time consuming and full matching is hard to achieve, this is increasingly done. However, with
full matching, domino effects are hard to detect. For example, a migrant household might purchase
land, which raises the local land price and stimulates non-migrant households to convert more forests
to agricultural land [e.g. 14].

The empirical approach taken in this study is as follows. We first looked at medium-term
(1990–2010) forest cover change at the community level (Table 1). Tropical deforestation is mainly due
to agricultural land expansion, both globally (ca. 80%) [53] and in our study communities. The second
step was therefore to investigate how migration (including remittances and returnee savings) affects
the demand for agricultural land at the household level, as proxied by two variables: farm size and
number of plots. In addition, migration might spur an intensification of land use that is potentially
land sparing [54], although that claim is also contested [40]. Finally, we related the findings of the
spatial and household data analyses to broader contextual factors in the discussion Section 5.

In the household analysis, we first made simple comparisons of key characteristics between
households with and without migrants. While useful as a first step to understand differences between
groups, such comparisons may also be deceptive in an analysis of migration’s true impacts. In
particular, we might have bias due to the non-random selection of migrants; the same variables can
affect both the migration decision and the outcomes of interest (farm size, number of plots, and
agricultural intensification). To check for potential self-selection biases, we applied the following
identification strategy. We first used a Probit model to identify which household characteristics
influence the decision to migrate. Second, we estimated migration’s effect on the outcome variables,
while controlling for confounding factors to identify causal relationships. One option is instrumental
variable estimation [55], as is done in the switching regression approach employed by Taylor and
López-Feldman [39]. We faced a challenge, however, in identifying a reasonably valid instrument.
To overcome this problem, we utilized the control function estimator of Klein and Vella [56], which
does not require instrumental variables. Using this approach, in all six estimations (three outcomes
and two countries), the control function’s coefficient was not significant. This situation implies that
unobserved migration effects appear not to explain any significant variation in the dependent variables.
In other words, migration is not endogenously determined in estimating farm size, number of plots, or
intensification. Consequently, we proceeded with a simpler regression model, using a standard OLS
regression for the continuous dependent variables (farm size, number of plots) and Probit regression
for the binary variable (chemical input use). The regression results with control functions are available
upon request.

Wealth (physical assets) and social indices were estimated using predicted factor scores, generated
using the principal-component factor method [57]. The wealth index includes a number of assets: home
ownership, house walls with bricks and plaster, cement floor, roof with iron sheets or tiles, refrigerator,
stove, washing machine, iron, television, radio, and microwave. The social capital index included
any household member with membership in at least one community association or cooperative; any
household member having a bank/cooperative savings account; and any household receiving support
from social programs.

While we believe our methodological approach is appropriate given the data sets at hand, three
limitations should be noted. First, we only have cross-sectional data (although some recall questions
were included, such as pre-migration occupation). Time series (panel data) would enable a better
understanding of migration dynamics. Second, as noted above, directly matching spatial land-cover/use
data and geo-referenced socioeconomic data would yield additional insights. Third, data are from only
eight communities in the two countries. Future studies will benefit from scaling up to cover households
and communities in larger areas with more diverse socio-economic and ecological circumstances,
especially in Mexico.
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4. Results

4.1. Household Characteristics

There is relatively little variation in most household characteristics across communities in both
countries (Table 2). Between 40% and 72% of household heads have attained primary education,
slightly more so in Guatemala than in Chiapas. However, average farm size varies dramatically from
0.15 ha in La Estancia to 6.45 ha in San Lucas (both located in Guatemala).

We define a migrant household as a household with a current or former member who lives or
has lived abroad and engaged in gainful employment. Overall, the Chiapas communities have a
higher proportion (46%) of households with migrants than the Guatemalan ones (37%). La Estancia
(Guatemala) had the smallest share (20%), and households there are less dependent on both agriculture
and farm-labor employment and have the smallest average farm size (0.15 ha). The La Estancia
community is heavily involved in non-agricultural activities such as petty trade and craft making,
explained by its proximity to two important tourism destinations (Quetzaltenango and Atitlán Lake).
In contrast, in El Javillal (also in Guatemala), 34% of households have a migrant living abroad, and
20% of households reported remittances as the major income source.

In Chiapas, Manuel Avila Camacho has a low share of migrant households (35%) and very low
dependence on farm income. The community of 24 de Febrero offers a contrasting case; almost half of
households include at least one migrant, but none reported remittances as a major income source. The
community is land rich, and 92% of households report either self-employment on their own farm or
agricultural wage as the major income source.

Migration from both countries is strongly male-dominated. As shown in Figure 3, among
households with a migrant currently living abroad, male adult children make up 73% (Guatemala)
and 67% (Chiapas) of migrants. Only 19% and 11 %, respectively, have an adult female child abroad.
Among households with returnees, in more than 60% of cases in both countries, the male household
head is the return migrant. This gendered pattern of migration can be explained by the expectations
placed on young men to accumulate capital before establishing their own family, and migration is an
attractive option for achieving that. Field interviews with returnees also suggested that employment
was more available for males than for females. Finally, it was considered less safe for young women
to migrate.

Figure 3. Migration by household member.

Table 3 presents differences in key characteristics between non-migrant and migrant households.
We divided migrant households into two (partly overlapping) groups: those with a member living
abroad and those with return migrants (returnees). As seen from Table 2, some households were in
both groups, but we did not include them as a separate group as it would be very small (3%) in Chiapas.
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Table 2. Basic household characteristics in the eight communities.

Guatemala Chiapas (Mexico)

Santa Teresa La Estancia San Lucas El Javillal El Aguila La Competencia Manuel Avila Camacho 24 de Febrero

Number of households (sample) 115 175 61 50 102 102 102 38

Migration status (%):
Households with migrants 57 20 43 42 54 48 35 47

-migrants living abroad 24 13 13 34 19 21 17 21
-return migrants (returnees) 20 6 15 6 30 25 14 24

-migrants living abroad and returnees 12 2 15 2 2 2 4 3

Household (hh) and farm characteristics:
Age of hh head (years, mean) 50 42 48 51 51 47 48 45

Male-headed hh (%) 84 89 93 66 95 91 94 95
hh with primary education (%) 72 68 61 56 52 58 48 40

hh with post-primary education (%) 14 27 8 24 36 21 32 29
hh size (persons, mean) 5.1 5.2 6.1 5.5 5.1 4.8 4.4 4.0

Farm size (ha, mean) 1.9 0.2 6.5 1.7 1.2 3.0 0.6 5.5

Major income sources1 (%):
Farming 23 9 53 44 60 70 5 68

Agricultural wage 31 10 33 34 13 4 1 24
Non-agric. Activities 32 47 13 6 30 29 96 16

Craft making 0 27 0 0 0 0 0 0
Remittances2 13 7 10 20 5 9 3 0

1 A household may have more than one major income source, thus the shares add up to more than 100%.2 Some non-migrant households may receive remittances from migrants who are
not (former) household members.
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Table 3. Characteristics of migrant and non-migrant households.

Guatemala Chiapas

Non- migrants Migrants abroad Returnees Non- migrants Migrants abroad Returnees

Number of households 254 102 45 186 78 80

Household (hh) characteristics:
Age of hh head (years, mean) 44a 52b 45a 48a 52b 47a

Male-headed hh (%) 88a 76b 93a 94a 91a 94a

hh with primary education (%) 66a 74a 53b 51a 46a 58a

hh with post-primary education (%) 19a 10b 29a 30a 26a 32a

hh size (persons, mean) 5.5a 4.7b 5.6a 4.5a 4.9a 4.9a

Wealth indicators:
Physical asset index −0.23a 0.37b 0.48b −0.22a 0.21b 0.29b

Social capital index −0.20a 0.32b 0.40b 0.12a
−0.06ab

−0.23b

Farm characteristics:
Farm size (ha, mean) 1.1a 3.0b 3.2b 1.9a 2.5a 1.9a

Plots (number, mean) 1.1a 1.6b 1.4b 1.0a 1.3a 1.1a

Use of chemical inputs1 (%) 72a 76a 91b 56a 65a 51a

Use of organic manure1 (%) 20a 13a 12a 6a 13a 13a

Major income sources2 (%):
Farming 21a 26ab 33b 44a 45a 59b

Agricultural wage 26a 15b 22ab 6a 8ab 13b

Non-agric. activities 36a 22b 38a 54a 47a 34b

Craft making 17a 4b 4b 0a 0a 0a

Remittances3 2a 36b 2a 1a 21b 0a

a,b,c report significance levels at ≤10%. Different superscript letters between two categories report significant differences between those two categories, while same subscript letters on two
categories indicate no significant differences between those categories. For example, in the case of age of household head in Guatemala, household heads with migrants abroad are
significantly older than those heads with non-migrants and returnees; whereas the age of household heads with non-migrants and returnees are not significantly different. 1 The total
number of observations used for these variables was 311 in Guatemala and 189 in Chiapas. 2 A household may have more than one major income source, thus the shares add up to more
than 100%. 3 Some non-migrant households may receive remittances from migrants who are not (former) household members.
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Migrant households in both categories were significantly wealthier than non-migrant households
in both countries. In terms of social capital, migrant households in Guatemala scored higher, while
the opposite was true in Chiapas. In both countries, heads of households with migrants abroad were
significantly older. This finding might be explained by the fact that the children of young households
were too young to become migrants and that most returnee households have male heads that have
returned recently to the community (Figure 3).

4.2. Livelihood Strategies and Economic Activities

Differences between migrant and non-migrant households emerged regarding the major economic
activities (Table 3). Overall, migration did not appear to be a way out of farming. On the contrary,
a significantly higher share of households with returnees in both countries reported farming their
own land as the main income source, compared with non-migrant households. Mirroring this finding,
non-migrant households in Guatemala, which had less land than their migrant neighbors, relied more
on other income sources such as agricultural wages and craft making. A related pattern was observed
in Chiapas, where non-agricultural activities were significantly lower among migrant households
compared with non-migrant households.

A complementary way of investigating the impact of migration on livelihood strategies is by
comparing returnees’ occupation before and after their stay abroad. Most returnees were engaged
in farming activities before migrating: 40% in Guatemala and 52% in Chiapas (Figure 4), and that
share increased upon migrants’ return in both countries. An increase in self-employed farmers in
Chiapas of about 10 percentage points (pp) was accompanied by a decline of 2 pp in agricultural
wage-employment and 5 pp in other activities, indicating that after return, migrants were able to buy
or rent land to cultivate (see below). In Guatemala, we observed a 3 pp higher involvement in farming
after returning to the community and also more agricultural wages. These figures fit the picture
depicted by Table 3 (Note the differences in the shares, as the Table 3 figures are at the household level
while Figure 4 refers to individuals, and several returnee households have more than one returnee.) In
conclusion, migration does not imply a farewell to agriculture; returnees tended to be more involved
in agriculture than before they migrated, and households with a migrant abroad are more reliant on
agriculture than non-migrant households.

Figure 4. Occupation of returnees, before and after migration.
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Figure 5 depicts the link between economic activities and landholdings, revealing an
agriculture-dependent local economy in Chiapas and more diverse local economy in Guatemala.
In Guatemala, farming as the main occupation was closely associated with large landholdings, whereas
non-agriculture activities dominated in households below the 40th percentile for landholdings. In
Chiapas, farming was the dominant income source across all land categories. The contrasting
patterns observed suggest more non-farm income opportunities for land-poor farmers in the
Guatemalan communities.

Figure 5. Landholding distribution by main income source for migrants.

We also noted that remittances played a negligible role for the land-poorest (bottom 20%) in
Chiapas, whereas it played a larger role for the poorest in Guatemala. This pattern tentatively suggests
that remittances helped reduce poverty more in Guatemala than in Chiapas, although this conclusion
warrants further analysis with data from more than four communities in each country as well as
analysis based on time series data.

4.3. Landholdings and Input Use

While changes in occupation are important to understand the land use implications of migration,
changes in agricultural land expansion and intensification provide a more direct account of how
migration affects the forest transition [see also 19]. Migrant household landholdings in the Guatemalan
communities averaged about three times larger than those of non-migrants (Table 3), and migrants
owned more land plots/parcels. In Chiapas, we observed slightly higher landholdings among
households with a migrant living abroad, but the differences were not statistically significant.

Figure 6 depicts the distribution of the sampled households by landholdings and migration status
and confirms the different patterns for the two countries. In Guatemala, both households with migrants
abroad and returnees were in the upper end of land distribution. In the Chiapas sites, by contrast,
migration households were more evenly distributed along the landholding gradient.
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Figure 6. Landholding distribution by migration status.

To isolate the impact of migration on land use, Table 4 reports the regression results for the
three outcome variables: farm size, number of plots, and use of chemical inputs, the latter being
used as a proxy for agricultural intensification. While farm size was not significantly related to the
migration status of the household, number of plots owned was positively and significantly related to
having migrants living abroad in the Guatemalan communities but is not significant in the Chiapas
communities. These findings were consistent with results reported in Table 3 and Figure 6.

As a complement to the regression analysis, we also asked the households how remittances and
savings were spent. The primary uses of remittances in Guatemala were equally divided between
agricultural investments (e.g., buying farmland), housing, and various forms of consumption (Figure 7).
In Chiapas, almost 6 out of 10 households with migrants reported “house” as the primary use of
remittances, while only a quarter reported using remittances on agricultural investments. The use
of returnee savings showed a similar pattern between the two countries. Investing in a house was
the primary use of savings for half the returnees in Guatemala and almost two-thirds in Chiapas.
Using savings to buy farmland was reported by 12% and 6% of households in Guatemala and Chiapas,
respectively. An interesting observation, and consistent with the regression results, is that compared
with remittances, savings were more likely to be spent on a house or house improvements and less
likely to be spent on agricultural investments.
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Table 4. Regression models for farm size, number of plots, and crop diversification.

Guatemala Chiapas

Variable Farm size (OLS) No. of plots (OLS) Chemical inputs1 (Probit) Farm size (OLS) No. of plots (OLS) Chemical inputs1 (Probit)

Migration status:
Household with migrant abroad2 0.027 0.488*** 0.131 0.090 0.173 0.202

(0.086) (0.155) (0.179) (0.098) (0.156) (0.219)
Household with return migrant2 0.099 0.170 0.376* −0.013 -0.075 −0.051

(0.132) (0.179) (0.229) (0.099) (0.157) (0.212)

Household (hh) characteristics:
Age of hh head 0.004 0.036 0.041 0.050*** 0.077*** −0.002

(0.015) (0.024) (0.030) (0.017) (0.027) (0.039)
Age of hh head squared*10−2 0.004 −0.029 −0.029 −0.037** -0.063** 0.014

(0.017) (0.024) (0.031) (0.016) (0.026) (0.037)
Male-headed hh (1/0) 0.199*** 0.406*** 0.403** 0.500*** 0.288 0.705*

(0.073) (0.127) (0.192) (0.161) (0.255) (0.383)
Primary education3 0.016 -0.234 −0.012 0.154 0.085 −0.215

(0.116) (0.240) (0.216) (0.115) (0.183) (0.248)
Post-primary education3

−0.016 -0.149 0.066 0.198 0.132 −0.201
(0.162) (0.356) (0.292) (0.143) (0.227) (0.314)

hh size −0.007 0.042 0.006 0.006 0.009 −0.028
(0.014) (0.026) (0.031) (0.020) (0.031) (0.046)

Wealth indicators:
Physical asset index 0.248*** 0.280*** 0.224** −0.074* −0.082 0.028

(0.047) (0.077) (0.094) (0.043) (0.069) (0.094)
Social capital index 0.048 0.109* 0.018 −0.032 0.004 0.078

(0.030) (0.061) (0.078) (0.048) (0.076) (0.123)

Community dummies:
La Estancia [El Aguila]4

−0.198*** 0.613*** 0.453** −0.529*** −0.840*** −1.572***
(0.067) (0.157) (0.178) (0.105) (0.167) (0.231)

El Javillal [24 de Febrero]4 0.598*** 0.833*** 0.987*** 0.228* −0.532** −0.011
(0.098) (0.180) (0.259) (0.135) (0.214) (0.258)

San Lucas [Manuel Avila Camacho]4 1.004*** 0.853*** 0.185 −0.869*** −1.724*** −2.166***
(0.150) (0.156) (0.230) (0.123) (0.195) (0.306)

Constant −0.131 −0.780 −1.814** −1.024** −0.681 −0.195
(0.306) (0.492) (0.728) (0.487) (0.773) (1.127)

F (Chi square) value 13.187*** 7.405*** 39.431 11.330*** 11.265*** 125.773***
Number of observations 401 401 401 327 327 327

Notes: 1 Chemical inputs are inorganic fertilizers, pesticides, and herbicides. 2 Dummy variable: Default category is household with no migrant. 3 Dummy variable: Default category is
“No education”. 4 Dummy variable: Default community is Santa Teresa for Guatemala and La Competencia for Chiapas. Community names in square brackets for Chiapas. Figures in
parentheses are standard errors. ***, **, * report significance levels at 1%, 5% and 10%, respectively
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Figure 7. Primary use of remittances and savings by returnees.

Can migration also spur agricultural intensification, which potentially may take pressure off

forests? Table 3 showed higher use of chemical inputs like fertilizers and pesticides among households
with returnees in Guatemala. This positive effect of migration on agricultural intensification was
confirmed in the regression analysis (Table 4). Besides savings having reduced cash-constraints
and thus enabled returnees to apply more inputs on the farm, this result may also be due to social
remittances. We found no significant correlation between migration and chemical input use in Chiapas.

Besides migration, we tested the effect of several other variables on land use. The regression
analysis shows that wealthy (physical assets) households also had large farms, had a higher number
of plots, and were more likely to adopt crop intensification technologies in Guatemala. In contrast,
wealthy households in Chiapas were more likely to have smaller farms. This result was unexpected,
but it aligns with the finding of fewer agricultural investments from remittances and savings in Chiapas
compared to Guatemala (Figure 7). We found no significant relationship between assets for plot
number and intensification in Chiapas. For social capital, we only found a positive relationship to the
number of plots owned in Guatemala.

In both countries, male-headed households were associated with larger farm size and the use of
chemical inputs. In Guatemala, male-headed households also had more plots than female-headed
ones. We found a bell-shaped relationship between, on the one hand, farm size and number of
plots and, on the other, age of the household head in Chiapas: households with both younger and
older heads had smaller farm sizes and fewer plots, compared with households with middle-aged
heads. This finding supports the life-cycle hypothesis [58] in Chiapas: households plan and invest
in land in their early/middle years and then even out their consumption by disposing of their
landholdings (including to their children) as they age. We did not observe a similar pattern in
Guatemala. One explanation, based on the Chayanov-inspired agricultural household modeling
tradition [e.g., 38], is that in more market-integrated rural economies (i.e., the Guatemalan sites relative
to the Chiapas ones) households-specific factors are relatively less important than market factors to
explain economic behavior.

4.4. Forest Cover Change: Guatemala–Chiapas Contrasts

The four Chiapas communities gained forest cover during the 2000–2010 period (on average
0.67% per year), while forest cover shrank in the four Guatemalan ones (−0.73% per year) (Table 1).
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Additionally, looking at the preceding decade (1990–2000), and the decadal change in deforestation
rates, the picture is more nuanced. For three of the Guatemalan communities, forest cover change
went from positive in 1990-2000 to negative in 2000-2010. In the fourth, San Lucas, annual forest cover
change was reduced from −1.82% to −0.47% between the two decades.

The Guatemalan study communities, except San Lucas, had low forest size before major,
international migration started. Thus, while the relative figures of land use change are high (Table 1)
the absolute changes are small. The annual forest loss in San Lucas was the highest among the eight
communities from 1990 to 2010, and it followed a typical frontier dynamic [58]: high deforestation in the
early years of settlement, before forest cover stabilized when settlers reached some sort of equilibrium
between food and income needs, labor availability, market opportunities, and forest accessibility.

In Chiapas, three communities were established in the 1930s, whereas 24 de Febrero was established
in the 1990s. Settlement history in these sites are, thus, shorter than in the Guatemalan ones and can be
considered typical forest frontiers. Two communities (El Aguila and Miguel Avila Camacho) went
from a relatively high forest cover loss (1990–2000) to a small gain in forest cover (2000–2010), while a
third (La Competencia) had a significant reduction in the forest cover, and the fourth (the forest-rich 24
de Febrero) maintained a high forest cover gain in both decades.

5. Discussion and Synthesis

The overall contrast in forest cover change between the Guatemalan and Chiapas sites, particularly
for the 2000–2010 period, is consistent with our household-level analysis. In Guatemala, migrant
households were wealthier, had more land, and were more engaged in farming. About one third of
remittances were invested in agriculture, mainly buying land, and this share is much higher than
in Chiapas. In the four Chiapas communities, there were small and mostly insignificant differences
between migrant and non-migrant households in both the descriptive and regression analyses.

Using the findings of Section 4, the next sub-sections seek to explain these differences in forest
outcomes—both between and within the two countries—and relate them to four sets of conditioning
factors laid out in our migration–forest framework (Figure 1): the stage in migration, income
and investment opportunities in agriculture and other sectors, landholdings and land tenure, and
government policies.

5.1. Stage in Migration

Migration from Guatemala is more mature than from Chiapas, and its impact on land use and
land cover may follow a specific pattern over time. Our findings are largely consistent with the Massey
et al.’s [43] hypothesis about how remittances and returnee savings use changes over time from current
consumption to house building/improvement to productive investments (e.g., agricultural land). The
share spent on building a house was significantly higher in Chiapas than in Guatemalan communities,
while the opposite is true for agricultural investments (Figure 7). Massey et al. [43] concluded that
home ownership “was a universal aspiration among families (in their study sites) and that migration is
employed as a means to achieve this end.” (p. 219). Our informants confirmed that house-building
was a high priority and that they preferred to build a house before investing in production. Moreover,
there are no public programs supporting house acquisition by poorer families in either Mexico or
Guatemala, and our fieldwork revealed that access to credit for this purpose is limited.

We therefore suggest that many households in the Guatemalan sites had reached a stage with
more focus on productive investments, while households in Chiapas were at the first stage in Massey’s
framework. Thus, the insignificant forest impact detected in Chiapas can, in part, be explained by their
more recent migration history. This story resonates with findings from other Mexican studies with
delayed entrance to migration circuits [23,59,60].



Land 2020, 9, 88 18 of 23

5.2. Landholdings and Land Tenure

Remittances have permitted some migrant families in Guatemala to increase landholding to a
level at which they could produce a surplus for the market, whereas no such effect was observed in
Chiapas. Farm size, however, remained small in the four Guatemalan communities (Table 2). The
national census indicated no change with respect to land concentration between 1979 and 2003 [61],
suggesting that widespread migration had not challenged long-standing unequal land distribution.

Yet in our study sites in Guatemala, remittances changed local land tenure patterns and improved
migrants’ access to land, while also creating new local forms of exclusion. In Santa Teresa, which has
the highest annual forest loss during the 2000-2010 period (1.3%), our qualitative data showed migrants
and remittances helped some households purchase land in a market previously dominated by a few
local elite families. Additionally, in San Lucas, migrant households were accumulating land [15,45,62].
The land and forest outcomes in these two study communities were shaped by local institutions,
including land tenure. Both San Lucas and Santa Teresa have private ownership of both agricultural
and forest land, and the two sites have witnessed expansion of commercial agricultural activities: oil
palm (mainly for production of cooking oil) in San Lucas and coffee in Santa Teresa. While other factors
can explain the expansion (such as favorable agroecological conditions and market access), private
ownership to converted forest land can incentivize agricultural land expansion [63]. The causality
might, however, run both ways. According to the new institutional economics school of thought [64],
the emergence of profitable investment opportunities is an important driver for privatization of land.

All Chiapas sites are ejidos in which land is held communally, with permanent individual usufruct
rights. One might hypothesize that collective institutions in these sites inhibited agricultural expansion
into the forest. The evidence from previous studies is, however, mixed [65,66] and the forest outcome
depend on ejido characteristics [67]. We suggest that other factors than land tenure were more important
in explaining forest outcomes in Chiapas.

5.3. Market Access and Income-Generating Opportunities

Better access to outside markets can be a key driver in the forest transition, but with two
opposing effects: improved market access and higher prices for agricultural commodities can
stimulate agricultural expansion into forests, while better non-farm employment and investment
opportunities—often associated with improved market access—can help stabilize forest cover [27].
In most of our study communities, agriculture remains the main investment outlet for any
migration-generated cash.

Compared with Chiapas, the Guatemalan sites have relatively better access to national or
international markets, making the use of remittances and savings to invest in agriculture more
attractive. The two communities where we observed significant investments in agriculture have
well-established markets and institutional infrastructure (coffee in Santa Teresa) or crops for which
new markets are opening (oil palm in San Lucas). In these two communities, 30–32% of households
included returnees (Table 2), providing capital for such investments. These two also had the highest
forest loss among the Guatemalan communities between 1990 and 2010 (Table 1). In Santa Teresa, a
local cooperative offers credits for agricultural conversion and is involved in capacity building and
commercialization. Through the cooperative, farmers can reach specialized markets and fetch higher
prices for their coffee.

Guatemala’s Ixcán region, where San Lucas is located, is increasingly connected to wider markets,
especially with the recent construction of a major paved road in the region [62]. At the same time,
the region has seen an explosion in Oil Palm plantations, created mainly by large land owners and
transnational companies [68]. Several households in San Lucas have dedicated their land parcels to oil
palm cultivation, but this practice has only taken place since roads improved and processing facilities
opened in nearby regions. In both San Lucas and Santa Teresa, remittances and returnee savings have
helped migrant families take advantage of the new opportunities created.
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La Estancia is close to Guatemala’s second largest city, and this location offers good opportunities
to seek non-agricultural employment. In the fourth Guatemalan site, Javillal, most households only
engaged in subsistence agriculture. Small farm size, poor market access, and lack of agricultural credits
prevented the shift to more market-oriented forms of production. Not surprisingly then, El Javillal is
the only Guatemalan study community with a net forest cover gain over the period 1990–2010.

A situation similar to El Javillal was observed for the Chiapas sites. Lack of market access and
small farm size in these communities prevented the shift to potentially more profitable crops. According
to Solís (2005), none of Chiapas’s economic sectors seemed capable of providing workers with jobs in
the 1990s after the crisis in the coffee sector. Migration became a way to cope with the crisis [46], while
remittances and returnee savings found few profitable investment opportunities. These diverse land
use and forest outcomes in our study communities are indicative of the key role played by access to
larger agricultural markets in shaping the environmental impact of remittances and returnee savings.

5.4. Government Policies

The data analyses and field observations showed few signs of intensification of small-scale
agriculture, reflecting that access to credit, technical assistance, and training is very limited for
agriculturalists in our study communities. During the past 20 years, the policy and legal framework
in Guatemala have favored plantation agriculture, particularly oil palm and sugarcane [69]. This
agricultural sector is dominated by a landed elite who exercise considerable power in policy-making
and legislation [70]. Thus, small-scale farmers, like the ones included in our study, appear to engage in
land expansion rather than the intensification of existing cleared land, which is consistent with the
observed changes in forest cover. Our finding on agricultural intensification corresponds well with a
study from El Salvador; Damon [34] found weak evidence of migration and remittances contributing
positively to land and livestock accumulation, while they have insignificant impacts on agricultural
input use.

An interesting exception to high deforestation rates took place in San Lucas, where forest cover loss
has slowed since 2006, in part because a government program pays landholders to replant or conserve
forested lands [71]. Although the total amount of land is small, we observed that six farms in San
Lucas participated in the PINFOR program (Guatemala’s Forestry Incentive Program). Four of these
parcels are included in the national register for conservation of existing forest, while the remaining two
are listed under the reforestation program. Migration and the non-agricultural alternatives opened by
remittances may permit more land in San Lucas to revert to forest if programs like PINFOR continue.
The three other study sites are located outside the prioritized region defined by the government [71].

At the macro scale, changes to agricultural and energy policies beginning in the 1990s stimulated the
growth of Guatemala’s agro-industry (particularly sugarcane, palm oil, and non-traditional agricultural
exports (NTAE)) [72]. These sectors are outside the reach of most small-scale producers [73], although
some peasants have been able to engage in NTAE [74]. Changes in commodity prices and the regulation
of international markets also affected agriculture, particularly in the coffee sector, which remains one of
Guatemala’s most important exports and employs close to 30% of the rural workforce [75]. However,
historically low coffee prices in the early 2000s made the traditional landed elite abandon coffee
production and move into biofuels or other economic sectors. With support from coffee cooperatives
and the national coffee association, and, we argue, migrant remittances, small-scale producers have
been able to occupy a niche left open when the landed elite turned away from coffee. Small-scale
producers are now responsible for about 50% of Guatemala’s coffee production (up from 16% in the
1970s) [75].

In Chiapas, as a consequence of the 1994 Zapatista uprising, the Mexican government granted
property rights to small-scale farmers [76]. However, this change in access and control over land
had little impact because small-scale agriculturalists did not have acreage or access to credits or
technology and/or owned marginal lands, and hence were unable to capture even a portion of the
indirect subsidies [77,78]. The North American Free Trade Agreement (NAFTA) became another
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burden on peasant economies, particularly in the coffee sector, because NAFTA rules prevented the
Mexican state from subsidizing coffee producers beyond the terms stipulated in the agreement [78].

6. Conclusions

A common assumption in the migration-environment debate is that migration lowers the pressure
on environmental resources in the sending region by lowering population densities and, through
remittances, providing alternative sources of livelihoods [13]. Yet, in our study sites in Guatemala
and Chiapas, migration and remittances did not lead to an exodus from agriculture and subsequent
reduction in the pressure on forests. In fact, returning migrants were more likely to be involved in
agriculture than were non-migrants. Migrant savings and remittances raised demand for agricultural
land – both as a productive investment and as a form of wealth accumulation – and did not seem to
protect forests in the Guatemala sites, which all experienced forest loss from 2000 to 2010. Yet this
conclusion is context specific, and we were not able to detect any significant forest impacts (positive or
negative) in Chiapas.

Our migration–forest framework (Section 2) helps explain the different forest outcomes and
provides a basis for investigating why researchers have reported diverse land use and forest implications
of migration, depending on context. Our main conclusion is that favorable investment opportunities in
agriculture—created primarily by access to larger markets—make the cash injection from remittances
and returnee savings increase demand for agricultural land; and that forest access and the tenure
regime co-determine whether this demand translates into more forest conversion. Government policies
also matter and can enlarge the market forces, e.g., by providing subsidized inputs and credit, or by
facilitating marketing of agricultural commodities. Proactive forest conservation policies can modify
or reverse predicted outcomes, as exemplified by PINFOR in Guatemala [71].

Inspired by Massey, et al. [43], we also hypothesized that the impact of migration on forests
depends on the length of the migration history. Our empirical findings are consistent with this
hypothesis. Migration from Chiapas is more recent than in Guatemala, and a higher share of earnings
in Chiapas was spent on current consumption and non-productive investments. This hypothesis has
critical implications for the interpretation of case study evidence. If migration and remittance spending
follow such phases, then an insignificant or reduced pressure on forests as observed might just be an
early stage and temporary. At a later stage, remittances might be used to invest in agricultural land
and increase pressure on forests. To fully test this hypothesis requires, however, longitudinal and
geographically more diverse data than ours and presents an exciting avenue for future research.
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