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Abstract

This paper examines how seasonal variation in agricultural production shapes migra-
tion aspirations among rural households in Nigeria. Drawing on rich household panel
data from the 2023-2024 wave of the Nigeria General Household Survey Panel (GHS-
Panel), we exploit within-season variation in harvest outcomes and migration inten-
tions to estimate the short-run behavioral response to realized agricultural productiv-
ity. Our findings reveal a robust inverted U-shaped relationship: migration aspirations
initially rise with improvements in harvest value but decline once households reach
higher levels of productivity. This non-monotonic pattern reflects the joint influence
of rising capability and diminishing incentive to migrate. Further analysis identifies
food insecurity as a key moderating mechanism. Households experiencing moderate-
to-severe food insecurity are significantly more responsive to agricultural shocks, with
migration aspirations rising more steeply following poor harvests. These findings pro-
vide new evidence and offer actionable insights for rural development and migration
management policies. By linking food security, agricultural outcomes, and migration
intentions within the same season, this study highlights the dynamic nature of rural
mobility preferences in response to production-based livelihood risks.
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1 Introduction

There is perhaps no decision more fundamental for rural households in low- and middle-
income countries than whether to migrate or to remain rooted in their communities. Mi-
gration matters. It is one of the most important tools for rural households to mitigate risks,
smooth consumption, and improve living standards—particularly in low- and middle-
income countries (Bryan, Chowdhury and Mobarak, 2014; Lagakos et al., 2020; Lee, 2021).
When families migrate, communities are transformed, local economies shift, and lives are
irreversibly reshaped (Carling, 2002; Clemens and Postel, 2018; de Haas, 2021). As a key
equilibrium mechanism for reducing spatial disparities, migration also plays a central role
in shaping a country’s broader economic development (Bryan and Morten, 2019). How-
ever, there is a puzzle that remains not fully resolved: What makes rural households aspire
to leave in the first place?

A large body of research—beginning with the seminal work of Harris and Todaro
(1970)—has sought to answer this question. Growing evidence shows that migration as-
pirations are sensitive to local economic outcomes, especially in agricultural-dependent
communities (Taylor and Martin, 2001; Schewel and Fransen, 2018; Hagen-Zanker et al.,
2024). Indeed, agriculture profoundly shapes household decisions in rural economies, act-
ing simultaneously as both an anchor and a catalyst for change, with agricultural produc-
tivity being a key driver of migration decisions among agriculture-dependent households
(Harris and Todaro, 1970; Taylor and Martin, 2001; Schewel and Fransen, 2018; Hagen-
Zanker et al., 2024). Yet, holding other factors constant, the precise effect of agricultural
productivity on migration remains an open empirical question (Stark and Bloom, 1985;
Stark and Taylor, 1991).

Classic spatial equilibrium models (Rosen, 1986; Roback, 1982) and the seminal rural-
urban migration model by Harris and Todaro (1970), highlight that rising rural wages can
reduce the incentive to migrate, encouraging households to remain engaged in local agri-
cultural activities (Gray and Bilsborrow, 2013; Ben¢ek and Schneiderheinze, 2024; Samui,
Mallick and Bailey, 2024). All things considered, migration is not costless (Gollin, Lagakos
and Waugh, 2014; Bryan and Morten, 2019; Lagakos, 2020). However, when harvests are
plentiful, households are better equipped to overcome migration frictions and afford the
upfront costs of relocating, enabling them to pursue improved livelihood opportunities
elsewhere (Mendola, 2008; Paudel, Nguyen and Grote, 2024; Geng and Zhang, 2024). This
empirical inconsistency highlights the need for more targeted, precise analysis to clarify

how agricultural production shapes rural households” migration intentions.
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This paper addresses this ambiguity head-on. We pose a simple and clear research
question: How does the value of agricultural production influence household migration
aspirations? To answer this question, we use a rich household-level survey data collected
in 2023 /2024 from an agriculture-intensive setting—Nigeria. We leverage the Nigeria Gen-
eral Household Survey Panel (GHS-Panel), which uniquely captures individuals” migra-
tion aspirations, or intent to migration, at two key time points: before the agricultural
season and after the harvest. This temporal structure enables us to attribute changes in
migration aspirations to variations in agricultural outcomes experienced by the same indi-
viduals.

Unlike much of the existing literature that focuses on actual migration behavior, this
study centers on migration aspirations—a novel lens that reveals latent mobility demand.
In developing countries like Nigeria, where over 70% of the population is employed in
agriculture and mobility is constrained by poverty, insecure land tenure, and inadequate
infrastructure, aspirations may be more responsive to changes in agricultural productivity
(World Bank, 2025). Aspirations also capture intention and planning, offering a more ac-
curate reflection of migration preferences and providing valuable insights into household
decision-making and policy design (Carling, 2002; de Haas, 2021).!

We adopt an empirical strategy that exploits within-household variation in both har-
vest outcomes and migration intentions. Specifically, we use household-level harvest value
as a proxy for agricultural productivity, and we measure migration aspirations by aggre-
gating individual responses into the proportion of household members who express a de-
sire to migrate. Our analysis focuses on how changes in harvest value are associated with
changes in migration aspirations, comparing responses before and after the harvest season.
To account for potential confounders, we control for a rich set of household characteristics
and include district fixed effects to absorb time-invariant local factors and changes in des-
tination attractiveness.

Our findings reveal an inverted U-shaped relationship: at lower levels, increases in
agricultural production raise migration aspirations—likely because households acquire
the means to overcome migration frictions. However, beyond a certain threshold, further
gains in productivity reduce the desire to migrate, suggesting that sustained agricultural
success encourages households to stay and invest in their communities.

To explore the mechanisms underlying this relationship, we examine the moderating

I The aspiration—capability framework developed by Carling (2002) and extended by de Haas (2021) dis-
tinguishes between the desire to migrate and the capacity to do so, emphasizing how aspirations alone can
shape present-day economic behavior.
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role of food insecurity. Specifically, we test whether the effect of harvest outcomes on mi-
gration aspirations varies by households’ likelihood of experiencing moderate-to-severe
food insecurity, measured using the FAO’s Food Insecurity Experience Scale (FIES) (FAO,
2017). Ouwur findings indicate that households facing higher levels of food insecurity are
significantly more responsive to poor harvests, with sharper increases in migration aspira-
tions following adverse agricultural outcomes. This interaction highlights the key role of
food insecurity in shaping how households interpret and respond to changes in agricul-
tural productivity, highlighting its importance in the broader migration decision-making
process.

This paper makes three essential contributions to our understanding of the drivers of
internal migration in low-income rural settings, where migration is commonly seen as
a strategy to smooth consumption, improve living standards, and escape poverty traps
(Stark and Taylor, 1991; Bryan, Chowdhury and Mobarak, 2014; Gollin, Lagakos and Waugh,
2014). First, this study offers a conceptual contribution by redirecting attention from ob-
served migration behavior to migration aspirations—the underlying intent to move, irre-
spective of whether migration occurs. This perspective is important for two reasons. First,
it is particularly relevant in contexts where mobility is constrained by economic or insti-
tutional barriers and where migration is infrequent or highly selective, making it difficult
to observe all margins of potential mobility (Carling, 2002). Second, understanding pref-
erences is essential for evaluating welfare. A growing body of research has shown that
differences in migration costs—stemming from institutional frictions or geographic con-
straints—can generate substantial productivity and welfare losses (Gollin, Lagakos and
Waugh, 2014; Bryan and Morten, 2019; Lagakos, 2020; Hidrobo, Mueller and Roy, 2022).
Most of these studies rely on realized migration—measured in diverse ways across set-
tings—and infer underlying motivations from structural models based on assumed utility
functions. However, to fully understand the welfare implications of migration and the role
of policy and institutional barriers, it is crucial to observe individuals’ preference directly.

Second, by offering household-level empirical evidence documenting direct measures
of migration aspirations, we complement previous migration studies that have provided
valuable insights through macro-level analyses (Clemens and Postel, 2018; Bencek and
Schneiderheinze, 2024), theoretical frameworks (Stark and Taylor, 1991; Taylor and Mar-
tin, 2001), or indirect proxies such as labor allocation and investment behavior (Creighton,
2013; Paudel, Nguyen and Grote, 2024). We focus on agricultural productivity—a central
factor shaping rural households” economic decisions (Harris and Todaro, 1970)—and we

observe migration aspirations both, before and after agricultural harvests, thus, our analy-
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sis captures how seasonal variation in agricultural outcomes influences rural households’
migration intentions. In doing so, we also uncover a non-linear relationship—an inverted
U-shape—between agricultural productivity and migration aspirations. This finding con-
tributes to a literature that often posits a monotonic relationship, in which improved eco-
nomic conditions are expected to either consistently encourage or discourage migration
(Taylor and Martin, 2001; Mendola, 2008; Bohme, 2015).

Third, we contribute to the literature that examines the role of food insecurity in shap-
ing household decision-making (Clapp et al., 2022; Villacis, Badruddoza and Mishra, 2024).
In our paper, we identify food insecurity as a key mechanism driving heterogeneity in re-
sponses to agricultural outcomes. While earlier studies have examined food insecurity as
an independent driver of migration (Samui, Mallick and Bailey, 2024; Hagen-Zanker et al.,
2024), few have explored how it interacts with agricultural productivity in shaping mi-
gration decisions. Our results show that the relationship between agricultural output and
migration aspirations varies systematically by food security status. This interaction is an
important but underexplored pathway and offers actionable insights for designing rural
development strategies, agricultural policies, and humanitarian programs aimed at alle-
viating food insecurity and managing migration pressures more effectively. Policymakers
committed to stabilizing rural livelihoods, promoting agricultural productivity, and effec-
tively managing rural migration must recognize that improving farm productivity and
food security is not only economically beneficial, it shapes the very fabric of rural commu-
nities by directly influencing migration aspirations and decisions.

The paper is structured as follows. Section 3 introduces the Nigerian context. Section
4 describes the empirical strategy. Section 5 presents the main findings and robustness
checks. Finally, Section 6 concludes by summarizing key insights, acknowledging limi-

tations—especially regarding causality—and outlining directions for future research and

policy.

2 Mechanism

Migration aspirations are forward-looking and reflect a household’s assessment of local
conditions, opportunities elsewhere, and its capacity to undertake migration. For many ru-
ral households, migration is not determined solely by expected income differences across
locations. It also depends on whether the household can meet the physical and finan-
cial requirements of moving. Migration often involves long-distance travel, temporary

hardship, and other adjustment costs, making a minimum level of health and material re-
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sources necessary for migration to be viewed as feasible (Hidrobo, Mueller and Roy, 2022).
For agriculture-dependent households, decisions are often made in risky production en-
vironments, where weather, pests, and other production-related uncertainties matter for
household decision-making (Khanal, Mishra and Lien, 2022). Poor harvests can generate
food insecurity, which reduces income while also weakening health and physical capacity.
Under such conditions, households may desire better opportunities elsewhere but remain
too constrained to form realistic migration aspirations. As harvest income rises, however,
some food-insecure households may cross the threshold needed to make migration seem
attainable, increasing their aspirations to migrate.

At the same time, improved harvests can reduce migration aspirations once house-
holds become more secure. For food-secure households, higher harvest value raises farm
income and increases the attractiveness of remaining in agriculture, thereby reducing the
incentive to migrate (Bencek and Schneiderheinze 2024; Samui, Mallick and Bailey 2024).
Taken together, these opposing forces suggest a nonlinear relationship between harvest
outcomes and migration aspirations. At very low levels of harvest, aspirations may remain
limited because households lack the resources to consider migration as a feasible option.
As harvests improve from that low base, aspirations may rise because migration becomes
more attainable. Beyond a certain point, however, further gains in harvest are likely to
reduce migration aspirations by improving economic security at origin and increasing the

returns to staying.

3 Definitions and Data

This paper uses nationally representative microdata from Wave 5 (2023/24) of the Nige-
ria General Household Survey-Panel (GHS-Panel), a longitudinal survey conducted by
the National Bureau of Statistics in collaboration with the World Bank’s Living Standards
Measurement Study (LSMS). Wave 5 offers high-frequency data on household welfare,
agricultural production, food security, and migration aspirations and experiences, col-
lected across two agriculturally relevant periods: post-planting (July-September 2023) and
post-harvest (January-March 2024), covering 518 enumeration areas (National Bureau of
Statistics - Nigeria, 2024). The two-round seasonal design is essential, as it allows us to
track changes in migration aspirations within the same production cycle, offering a rare

window into forward-looking household decision-making in real time.?

2Wave 5 of the GHS-Panel employs a rotating panel design with partial sample refreshment to maintain
national representativeness (National Bureau of Statistics - Nigeria, 2024).
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Although migration-related questions are asked at the individual level, we use the
household as our unit of observation because agricultural productivity—measured by har-
vest value—is reported at the household level. To align the units of analysis, we aggregate
migration aspirations, food insecurity indicators, and control variables to the household

level. The key variables for our analysis are explained in detail next.

3.1 Key Variables

Migration Aspirations were measured in both survey rounds through the question: “Would
you like to leave this community to go live somewhere else?”, asked of all individuals aged
15 and older. We construct a household-level measure of migration aspirations as the
proportion of household members responding “yes” in each round. Our binary outcome
equals 1 if this proportion increased between the post-planting and post-harvest rounds,
and 0 otherwise. According to the GHS-Panel, 25% of individuals aged 15 and above
nationwide expressed a desire to leave their community, underscoring the policy relevance
of this indicator (National Bureau of Statistics - Nigeria, 2024).

Agricultural output is measured in the post-harvest period using self-reported crop
yields and local market prices. We calculate the total harvest value as the sum of quan-

tity times price across all crops ¢ produced in household i such that:

Harvest Value; = Z(Quantityi . x Price;;). (1)
c

Nationally, 71.6% of households reported engaging in crop farming. In our sample,
households cultivate an average of 1.86 plots, with a mean plot size of 0.55 hectares. Food
insecurity is captured using FAO’s Food Insecurity Experience Scale FIES (FAO, 2016). The
FIES is constructed using responses to eight standardized yes/no questions that capture
households” experiences of food-related hardship over a reference period, such as worry-
ing about food, skipping meals, or going hungry. A probabilistic model (typically Rasch
or logistic regression) is then used to generate a continuous food insecurity score ranging
from 0 to 1, indicating the likelihood of experiencing moderate or severe food insecurity
(FAO, 2016). Using FAQ’s proposed methodology we estimate and report the probability
that a household in our sample experience moderate or severe food insecurity. Nation-
ally, 65.8% of households reported being unable to eat preferred foods in the past 30 days,
and 36% reported having eaten less than they thought they should (National Bureau of

Statistics - Nigeria, 2024).
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Our empirical models control for baseline household characteristics measured during
the post-planting round. These include household size age, gender, and literacy of the
household head; internet access, bank account ownership, and a wealth index. We also
include an indicator for rural residence and binary indicators for geopolitical zones to
account for regional differences in the attractiveness of migration destinations. These con-
trols capture variation in socioeconomic status, access to information, and location-specific
factors known to shape both migration aspirations and food insecurity (Aslany et al., 2021;
Hagen-Zanker et al., 2024; Villacis and Badruddoza, 2023). We exclude households missing
post-harvest data on crop values or migration aspirations, as well as those with only one
adult, to ensure a meaningful denominator in the household-level aspirations measure.
The final sample consists of 2,886 households with complete data across both rounds.

In Table 1, we report summary statistics of the main variables we use in our regression
analysis, consisting of a sample of 2,886 households. The dependent variable is a binary
indicator that takes a value of 1 if the share of household members aspiring to migrate
increased between post-planting and post-harvest periods, and a value of 0 otherwise, and
it has a mean of 0.27. The main independent variable, harvest value, averages $1,013 USD
with considerable variation (SD = 1,524). Control variables show that household heads
are, on average, 29 years old; 19% are female; 62% are literate; and households average 6.6
members. Access to internet and banking services is limited (21% and 56%, respectively).

Most households (85%) are rural, with the sample covering all five geopolitical zones.
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TABLE 1: Summary statistics

Variable Mean Std. Dev. Minimum Maximum
Household migration aspirations 0.274  (0.446) 0.000 1.000
Harvest value (1,000 USD) 1.032 (1.532) 0.010 18.763
Squared harvest value (1,000 USD) 3.411  (14.220) 0.000 352.060
FIES score 0.554 (0.381) 0.046 0.993
Mean age of household head 29.035 (14.434) 9.286 99.000
Household size 6.672 (3.822) 1.000 29.000
Household head is female 0.181 (0.385) 0.000 1.000
Household head is literate 0.622 (0.485) 0.000 1.000
Internet connection 0.212 (0.409) 0.000 1.000
Access to bank account 0.562 (0.496) 0.000 1.000
Combined wealth index -0.082  (1.290) -3.816 5.619
Zone: North East 0.227 (0.419) 0.000 1.000
Zone: North West 0.205 (0.404) 0.000 1.000
Zone: South East 0.168 (0.374) 0.000 1.000
Zone: South South 0.131 (0.338) 0.000 1.000
Zone: South West 0.084 (0.277) 0.000 1.000
Rural 0.847 (0.360) 0.000 1.000
Observations 2,831

Notes: Household migration aspirations is a binary indicator that takes a value of 1 if the share of
household members aspiring to migrate increased between post-planting and post-harvest periods,
and a value of 0 otherwise. The FIES score indicates the likelihood of experiencing moderate or
severe food insecurity. Combined wealth index was created by first performing PCA on agricultural,
consumer, and housing assets to generate three asset scores, then standardizing those scores into z-
scores, and finally running PCA again on the standardized scores to extract a single overall wealth
measure.

Table 2 presents a covariate balance check comparing baseline characteristics of house-
holds that did versus did not increase migration aspirations between the planting and
post-harvest periods. Column (1) reports mean values for households whose migration
aspirations did not increase, while column (2) shows means for those whose aspirations
rose. Households with increased migration aspirations had significantly higher proba-
bility of moderate or severe food insecurity at harvest, larger household sizes, younger
household heads, and higher rates of internet access and bank account ownership. These
differences, while statistically significant, do not compromise the analysis: all regression
models incorporate sampling weights, adjust for the complex survey design, and control
for baseline covariates and location fixed effects to account for such variation and isolate

the effects of interest.
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TABLE 2: Balance table

(1) 2) 3 4
HH didn’t increase HH increased
migration migration

Variable aspirations aspirations Diff P-value
Harvest value (1,000 USD) 1.03 1.04 0.02 0.78
Squared harvest value (1,000 USD) 3.52 3.11 -0.41 0.50
FIES score 0.52 0.64 0.11 0.00%**
Mean age of Household head 29.77 27.09 -2.68 0.00%***
Household size 6.45 7.26 0.81 0.00%**
Household head head is female 0.18 0.18 -0.01 0.65
Household head is literate 0.61 0.65 0.04 0.07*
Internet connection 0.19 0.28 0.09 0.00***
Access to bank account 0.54 0.61 0.07 0.00***
Combined wealth index -0.09 -0.06 0.03 0.57
Zone: North East 0.23 0.23 0.00 0.90
Zone: North West 0.20 0.22 0.02 0.24
Zone: South East 0.16 0.18 0.01 0.37
Zone: South South 0.13 0.14 0.01 0.60
Zone: South West 0.08 0.08 -0.00 0.89
Rural 0.85 0.83 -0.03 0.06*
Observations 2,056 775 2,831

Notes: The p-value in the column (4) refers to the test of equality of outcomes by migration aspirations changes. Household mi-
gration aspirations is a binary indicator that takes a value of 1 if the share of household members aspiring to migrate increased
between post-planting and post-harvest periods, and a value of 0 otherwise. The FIES score indicates the likelihood of experienc-
ing moderate or severe food insecurity. Combined wealth index was created by first performing PCA on agricultural, consumer,
and housing assets to generate three asset scores, then standardizing those scores into z-scores, and finally running PCA again on
the standardized scores to extract a single overall wealth measure.

Figure 1 shows the relationship between harvest value and the probability of moderate
to severe food insecurity. The LOWESS curve— which fits a smooth, locally weighted line
through the data without assuming a specific functional form— reveals a steep decline in
food insecurity as harvest value increases, particularly at lower levels of production. This
pattern supports the paper’s theoretical framework, which posits that food insecurity is
closely tied to agricultural outcomes and acts as a key moderator of migration aspirations.
Households with limited harvests face greater food-related vulnerability, making them

more responsive to production shocks and more likely to develop aspirations to migrate.
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FIGURE 1: Relationship between food insecurity and harvest values

3.2 Contextual Background

Agriculture remains central to the livelihoods of most rural Nigerian households, with
over 70% engaged in farming and nearly half also raising livestock (National Bureau of
Statistics - Nigeria, 2024).3 Yet the ability of this sector to ensure food security has been
undermined by declining productivity, extreme weather, and worsening climate vulnera-
bility. The food insecurity landscape is not static—it is shaped by the rhythms of the agri-
cultural cycle and by how well harvests align with expectations (Villacis, Mayorga and
Mishra, 2022). This underscores the need to treat food insecurity not just as a static con-
dition, but as a forward-looking risk that households manage, respond to, and—in some
cases—aspire to escape through migration.

The link between agricultural outcomes and food insecurity is more than anecdotal.
Drawing on nationally representative panel data, Villacis, Mayorga and Mishra (2022) find
that a 10% increase in agricultural productivity in Nigeria leads to a 3.7% drop in the
likelihood of relying on less preferred foods, a 3.9% reduction in limiting dietary variety,
and a 1.9% decline in limiting portion sizes. These results are grounded in experience-
based food insecurity indicators, which capture not just caloric intake but the behavioral,
psychological, and nutritional consequences of food scarcity. This is especially relevant in
contexts like rural Nigeria, where formal food markets are limited and farming outcomes

are tightly coupled to dietary behavior.

3 At a broader regional level, evidence from Sub-Saharan Africa emphasizes the central role of crop produc-
tivity in shaping agro-food system outcomes and land-use pressures (Kuhn and Britz, 2021).
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Importantly, recent work has confirmed that the sensitivity of food insecurity to agri-
cultural shocks is not merely statistical—it is dynamic and predictive. Using machine
learning approaches and multiple waves of LSMS-ISA data, Villacis et al. (2023) show that
households identified as food insecure using a short 7-day recall period are also highly
likely to be food insecure under a 30-day frame. In other words, short-term food stress
events—often triggered by seasonal income collapses—can serve as reliable proxies for
deeper, more chronic forms of deprivation. These findings legitimize the use of seasonal
household data to study migration decisions and reinforce the idea that post-harvest agri-
cultural outcomes are not just reflections of economic performance—they are signals house-
holds use to shape their future expectations.

Heat stress further complicates this picture. Mayorga, Villacis and Mishra (2025) show
that exposure to high temperatures during Nigeria’s growing season leads to significant
reductions in yield, even when the overall value of production remains flat. This is not
because crops are heat-resistant—but because farmers compensate by expanding land use,
adopting mixed-cropping, and increasing dependence on labor and protective inputs like
pesticides. These adaptation strategies are necessary but costly. They reflect an agricultural
system under pressure and households hedging against risk when productivity-enhancing
inputs become ineffective under climate stress. The same study finds that high tempera-
tures reduce fertilizer use and increase reliance on hired labor, both of which strain house-
hold budgets and contribute to food insecurity when they fail to offset productivity losses.

Taken together, the evidence from survey and satellite-linked data converges on a
core insight: food insecurity in rural Nigeria is deeply responsive to seasonal agricul-
tural shocks, and it is often anticipatory. As agricultural incomes falter, especially under
heat and weather stress, rural households adjust both their consumption and their aspira-
tions—including aspirations to migrate. Our study builds on this foundation by asking the
next logical question: when harvest outcomes falter and food security deteriorates, how
do rural households reshape their migration goals? By linking post-harvest production
data to changes in migration aspirations measured within the same agricultural cycle, we
provide empirical clarity on this forward-looking behavioral response.

In sum, the GHS-Panel Wave 5 provides a rich empirical foundation for testing how
seasonal variation in agricultural income and food insecurity shape rural migration as-
pirations. It is precisely this combination—longitudinal, nationally representative, and
timed to the agricultural calendar—that allows us to move beyond static correlations and

into the behavioral core of rural household decision-making.
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4 Empirical Framework

Our empirical strategy is designed to directly test the theoretical predictions outlined
in the previous sections: namely, that the relationship between household value of har-
vest and migration aspirations is nonlinear, and that this relationship is moderated by
the household’s food insecurity status. To do so, we leverage data collected from rural
households in Nigeria at two points in the agricultural cycle—during planting and after
harvest—allowing us to observe both realized agricultural outcomes and changes in mi-

gration aspirations within the same season.

4.1 Main Specification

Our dependent variable captures whether a household increased the proportion of mem-
bers aspiring to migrate between the planting and post-harvest survey rounds. At each
round, migration aspirations were elicited with the direct question: “Would you like to leave
this community to go live somewhere else?” A household member responding “yes” is consid-
ered to have migration aspirations.

We aggregate responses at the household level and define the outcome as a binary vari-
able, equal to one if the proportion of household members expressing a desire to migrate
is higher post-harvest than it was during planting, and zero otherwise. This specification
captures a discrete increase in migration sentiment following the agricultural season and
reflects the forward-looking, responsive behavior discussed previously in the theoretical
framework section.*

Our central explanatory variable is the total value of agricultural production for the
household, observed in the post-harvest round. This is calculated as the reported quan-
tity of each crop harvested, multiplied by local market prices, and summed across all
crops grown by the household. This harvest value serves as an ex-post measure of house-
hold agricultural performance and directly corresponds to the variable / in our theoretical
framework. To test the predicted non-linear relationship between harvest value and mi-
gration aspirations, we estimate a quadratic specification that includes both the linear and

squared terms of harvest value:

4Other theoretical frameworks include the New Economics of Labor Migration (NELM) framework and
the aspiration—capability theory (Stark and Taylor, 1991; Carling, 2002; de Haas, 2021). NELM suggests that
households make migration decisions by balancing the potential benefits—such as remittances, income di-
versification, and risk mitigation—against the costs and risks associated with losing labor and disrupting
agricultural production (Stark and Taylor, 1991; Taylor and Martin, 2001; Mendola, 2008; Lee, 2021). It also
assumes that households act as rational agents pursuing long-term economic optimization strategies(de Haas,
2021).
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Yie = Bo + Bihie + Bahi, + X[,0 + 6, + €ie )

In this equation, y;, is the outcome variable of interest for household 7 in location e (i.e.,
state). The h;, variable represents the value of agricultural production for the household
and K2, represents the squared value of agricultural production. This approach follows the
empirical strategy used by Bencek and Schneiderheinze (2024); de Haas (2021); Clemens
and Postel (2018); Clemens (2014); Henry (2014) and Vogler and Rotte (2000) in testing
nonlinear migration responses to income growth, and by Mendola (2008) in modeling la-
bor migration as a function of household agricultural outcomes.

To isolate the effect of agricultural harvest value on migration aspirations, we control
for a standard set of household characteristics, represented by the vector lee, that may
also influence migration decisions. These include household size, age and gender of the
household head, head’s literacy, internet access, bank ownership, a wealth index, rural
residence, and geopolitical zone fixed effects. Given the binary nature of the outcome
variable, we estimate equation 2 using a linear probability model (LPM). All regressions
account for the complex survey design utlized by the World Bank LSMS ISA team and
incorporate household sampling weights, stratification at the state level, and clustering at
the enumeration area level to produce design-consistent standard errors. To further ad-
dress systematic regional variation in migration patterns, agro-ecological conditions, and
access to infrastructure, we include fixed effects for Nigeria’s states (6,). Our approach is
consistent with best practices in household migration studies that aim to net out structural
and demographic confounders (Creighton, 2013; Aslany et al., 2021).

Our identification strategy relies on the timing of measurement: since harvest value
is only realized after the first measurement of migration aspirations, and migration does
not occur within-season, concerns about reverse causality are minimal. This sequential
measurement structure also reduces potential simultaneity bias, a persistent issue in much
of the cross-sectional literature on migration and income (Taylor and Martin, 2001). This
empirical framework makes a key contribution to the migration literature by providing
novel within-season evidence on how realized agricultural production outcomes shape
short-run variation in migration aspirations. In doing so, it complements and extends
prior research based on cross-sectional data or long-term panel analyses (Paudel, Nguyen
and Grote, 2024; Geng and Zhang, 2024).
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4.2 Moderating Mechanism: Food Insecurity

To examine the mechanism through which harvest outcomes affect migration aspirations,
we estimate a second model that looks at food insecurity as a moderator. Specifically, we
interact the linear term of harvest value with the household’s probability of moderate-to-
severe food insecurity, as measured by the Food Insecurity Experience Scale (FIES). This
variable is bounded between 0 and 1. The use of FIES allows for cross-context comparable,
continuous measurement of experienced food insecurity, as advocated in recent migration
studies (Hagen-Zanker et al., 2024).

Our interaction model takes the following form:

Yie =7 + 'Ylhie + Yo FlLie + 73 (hie X FL'E) + Xz{eé + 0. + € (3)

Here, FI; denotes the household’s probability of being food insecure. The interac-
tion term <y3 tests whether the effect of harvest value on migration aspirations is stronger
among more food-insecure households, as discussed in our theoretical model. A positive
interaction term supports the interpretation that food-insecure households are more sen-
sitive to economic shocks in shaping their migration intentions. Importantly, we omit the
squared harvest term in this model to preserve the interpretability of the interaction. This
reduced-form interaction specification aligns with similar approaches in recent work on
migration and livelihood shocks, such as Samui, Mallick and Bailey (2024), who examine
how land-use changes and environmental degradation influence migration intentions in
Bangladesh.

We estimate equation 3 using a linear probability model (LPM). While nonlinear mod-
els such as logit or probit are commonly used for binary outcomes, we opt for the LPM for
transparency in interpreting interaction effects and marginal changes, particularly given
the small within-household changes in aspirations between survey rounds. Standard er-
rors are computed using Taylor linearized variance estimation, which is robust to het-
eroskedasticity and accounts for the complex survey design, including clustering at the
enumeration area level and stratification by state.

This empirical framework makes another key contribution. By leveraging the interac-
tion between harvest value and food insecurity, we provide evidence of a precise behav-
ioral mechanism: households experiencing food insecurity are more likely to shift toward
migration aspirations when faced with poor agricultural outcomes. This mechanism res-
onates with the “aspiration under constraint” framework discussed by Carling (2002) and

Carling and Schewel (2018), and operationalized in recent multi-country migration stud-
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ies (Hagen-Zanker et al., 2024; Aslany et al., 2021). In doing so, our study not only tests
core predictions of economic migration theory but also deepens our understanding of how

vulnerability shapes migration desires under rural uncertainty.

5 Results

We begin our empirical analysis by investigating the relationship between agricultural pro-
duction and migration aspirations . A growing body of literature suggests that migration
decisions are shaped not only by absolute poverty or income levels, but also by forward-
looking aspirations and perceptions of mobility constraints. Building on this literature,
we hypothesize a non-monotonic relationship between agricultural production and mi-
gration aspirations. Specifically, we propose that at very low levels of agricultural output,
households lack the necessary financial or social capital to consider migration as a viable
option. As agricultural production increases, however, households gain both the resources
and confidence to formulate migration plans, leading to a rise in stated aspirations to mi-
grate. Beyond a certain threshold, further increases in agricultural productivity enhance
economic security and local opportunity structures, thereby reducing the perceived need
or incentive to migrate. The resulting relationship is thus expected to exhibit an inverted
U-shape.

This hypothesis finds suggestive support in national survey data. According to a recent
report by the World Bank, migration aspirations are widespread in Nigeria, with approxi-
mately 25 percent of individuals aged 15 years and older expressing a desire to leave their
current place of residence either permanently or temporarily (National Bureau of Statistics
- Nigeria, 2024). Notably, these aspirations are more prevalent among men than among
women. In terms of intended destinations, Abuja is the most frequently cited urban center,
although preferred destinations vary across geopolitical zones (National Bureau of Statis-
tics - Nigeria, 2024). These patterns highlight both the scale and heterogeneity of migration
aspirations, motivating a more granular analysis of their economic determinants.

To test our hypothesis, we estimate equation 2 with migration aspirations as the de-
pendent variable. Our key independent variable is the monetary value of the most recent
harvest, which serves as a proxy for agricultural production. In Column (1) of Table 3,
we report results from a baseline specification that excludes controls for household wealth
and network connectivity. The estimated coefficient on the linear term of harvest value
is positive and statistically significant, while the coefficient on the squared term is nega-

tive and statistically significant, consistent with our expectation of an inverted U-shaped
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relationship. A formal U-test corroborates this finding by rejecting the null hypothesis of
a monotonic relationship. The turning point of the relationship is estimated at approxi-
mately 6,300 USD—Ilocated just right of the median value in the observed distribution of
harvest incomes.

In Column (2), we augment the baseline model by introducing a control for household
internet access. Access to digital information channels is widely recognized as a critical
mechanism through which individuals form migration aspirations, as it enables exposure
to alternative lifestyles, labor market opportunities, and translocal social networks (Dekker
and Engbersen, 2014; Dekker, Engbersen and Faber, 2016). Even after accounting for this
important pathway, the relationship between harvest value and migration aspirations re-
mains statistically robust. Both the positive linear and negative quadratic coefficients re-
main significant at conventional levels, and the U-test once again rejects monotonicity.

Column (3) further extends the specification by including a composite wealth index,
constructed from household assets and amenities. This variable captures broader wealth
effects that may independently influence the feasibility and desirability of migration (Dust-
mann and Okatenko, 2014). The inclusion of the wealth index does not alter our core find-
ings. The inverted U-shaped relationship persists, and the associated coefficients remain
statistically significant. The U-test continues to reject the null hypothesis of monotonicity.

To assess the sensitivity of these findings to omitted variable bias, we implement the co-
efficient stability and selection bias framework introduced by Oster (2019). This approach
allows us to compute a proportional selection coefficient, or “Oster’s delta,” by compar-
ing the changes in coefficient estimates and R-squared values between restricted (short)
and full (long) regression specifications.” In Column (1), the delta values for the harvest
value and its square are 43.93 and 71.57, respectively, indicating that any unobserved con-
founder would need to be over 40 times more predictive of migration aspirations than
the included covariates to explain away the observed relationship. Columns (2) and (3)
yield even higher delta values—65.26 and 60.06 in Column (2), and 181.26 and 37.54 in
Column (3)—providing strong evidence that the estimated relationships are not driven by

unobserved heterogeneity.

5We calculate Oster’s Delta by comparing regression results in a given column to a regression that only
includes Harvest value and Squared harvest value as explanatory variables.
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TABLE 3: Effect of Agricultural Production on Migration Aspirations

1) ) 3)
Panel A: Regression results
Harvest value (1,000 USD) 0.0365** 0.0358** 0.0349**
(0.0151) (0.0152) (0.0151)
Squared harvest value (1,000 USD) -0.0029** -0.0028** -0.0028**
(0.0012) (0.0012) (0.0012)
Internet connection No 0.0869*** 0.0914***
- (0.0283) (0.0291)
Combined wealth index No No -0.0078
- - (0.0115)
States Fixed Effects? Yes Yes Yes
Additional Controls? Yes Yes Yes
Observations 2,831 2,831 2,831
R-squared 0.0735 0.0789 0.0791
Panel B: U-test results
Turning point 6.368 6.283 6.297
Fieller 95% CI [3.724; 12.667] [3.536; 12.182] [3.436; 12.878]
Sasabuchi p-value 0.0157 0.0153 0.0170
Slope at min 0.0365 0.0356 0.0347
Slope at max -0.0711 -0.0710 -0.0689

Panel C: Sensitivity Analysis
Exogenous controls: Oster (2019) - |51 (delta)
Harvest value 43.93 65.26 181.26
Squared harvest value 71.57 60.06 37.54

Notes: The dependent variable is an indicator for whether the share of household members aspir-
ing to migrate increased from the post-planting (PP) to post-harvest (PH) round. All regressions are
estimated using survey weights and account for complex survey design via the svy prefix in Stata.
Additional controls include household head age, household size, gender of head, literacy status, bank
access, and an indicator for rural areas. Full regression results are reported in table A1 of the Supple-
mental Appendix. Oster’s Delta is calculated using the psacalc Stata command.

*p <0.10,* p < 0.05,** p < 0.01.

Turning to the control variables, we find that household internet access is positively
and significantly associated with migration aspirations. This result is consistent with
prior research emphasizing the role of information access and virtual networks in shaping
migration intentions (Dekker and Engbersen, 2014; Dekker, Engbersen and Faber, 2016).
Other household-level variables, including household size, the age and gender of the
household head, literacy status, rural location, and the asset-based wealth index, do not
exhibit statistically significant associations in any of the model specifications.

Overall, our findings offer robust empirical support for a non-monotonic relationship

between agricultural production and migration aspirations. This inverted U-shaped pat-
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tern shows the importance of economic thresholds in shaping household decision-making.
At low levels of agricultural output, households face severe resource constraints that sup-
press even the formation of migration goals. As production improves, aspirations rise in
tandem with the financial means to pursue migration. But once households cross a critical
threshold of economic security, the marginal benefit of migration diminishes, leading to a
decline in stated aspirations. These findings carry important implications for both devel-
opment policy and migration forecasting, especially in rural economies where agriculture
remains a dominant livelihood source.

We further investigate the robustness of our main finding that migration aspirations
and agricultural production follow a non-monotonic relationship. We test robustness by
estimating results on the sub-sample of individuals who report having no access to an
internet connection. This robustness check is theoretically grounded and empirically im-
portant for several reasons. First, a growing body of literature highlights internet access
as a major driver of migration aspirations, particularly in rural or resource-constrained
contexts (Dekker et al., 2018; Carling and Schewel, 2020). Through the internet, individ-
uals gain exposure to information about jobs, visa requirements, costs of living, migra-
tion pathways, and social networks abroad—often forming what scholars describe as an
“infrastructure of aspiration” that encourages outward mobility (Massey and Capoferro,
2006; McKenzie and Rapoport, 2010). Thus, access to digital information is itself a pathway
through which migration aspirations are shaped.

Second, internet access may introduce confounding and endogeneity concerns. House-
holds with internet connectivity are likely to differ systematically from those without it
along dimensions such as wealth, education, youth composition, or geographic proximity
to urban centers. Many of these traits are also correlated with both agricultural productiv-
ity and migration decision-making. Moreover, access to the internet may not be exogenous
to migration aspirations: it is plausible that households with stronger migration intent may
adopt internet access to facilitate planning, maintain ties with migrants abroad, or engage
with migration brokers and social media platforms. In this context, including internet ac-
cess as a control may absorb part of the true effect of agricultural production on aspirations
or bias estimates through reverse causality (Gelman and Imbens, 2013).

Third, restricting the sample to individuals without internet access allows us to test
whether the observed inverted-U shaped relationship between the value of agricultural
production and migration aspirations holds even in the absence of digital channels of in-
fluence. In doing so, we reduce heterogeneity in aspirational context and remove a po-

tentially powerful moderating variable. This approach provides a conservative test of our
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hypothesis by asking whether economic drivers alone—net of global informational expo-
sure—are sufficient to generate variation in migration aspirations. This is particularly im-
portant in rural, low-income settings where digital exclusion remains widespread (World
Bank, 2016), and where offline mechanisms such as food insecurity, income smoothing,

and livelihood diversification may be more salient drivers of migration interest.

TABLE 4: Robustness Test: Sub-sample with no access to internet con-
nection

1) (2)
Panel A: Regression results
Harvest value (1,000 USD) 0.0374** 0.0374**
(0.0178) (0.0178)
Squared harvest value (1,000 USD) -0.0033** -0.0033**
(0.0015) (0.0015)
Combined wealth index No -0.0004
- (0.0142)
States Fixed Effects? Yes Yes
Additional Controls? Yes Yes
Observations 2,231 2,231
R-squared 0.0784 0.0784
Panel B: U-test results
Turning point 5.657 5.656
Fieller 95% CI [1.684; 10.734] [1.750; 10.750]
Sasabuchi p-value 0.0184 0.0181
Slope at min 0.0373 0.0373
Slope at max -0.0866 -0.0866

Panel C: Sensitivity Analysis
Exogenous controls: Oster (2019) - |51 (delta)
Harvest value 4413 41.50
Squared harvest value 21.83 21.57

Notes: The dependent variable is an indicator for whether the share of household
members aspiring to migrate increased from the post-planting (PP) to post-harvest
(PH) round. All regressions are estimated using survey weights and account for
complex survey design via the svy prefix in Stata. Additional controls include
household head age, household size, gender of head, literacy status, bank access,
and an indicator for rural areas. Full regression results are reported in table A2 of
the Supplemental Appendix. Oster’s Delta is calculated using the psacalc Stata
command.

*p <0.10,* p < 0.05,** p < 0.01.

In Table 4, we report results from estimating equation 2 using the sub-sample of indi-

w0 viduals who report having no access to an internet connection. Similar to the previous ta-

s91  ble in this paper, Column (1) serves as a baseline regression that estimates the relationship
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between migration aspirations and agricultural production without controls for house-
hold wealth, and in Column (2), we augment the baseline model by introducing a control
for household wealth. Results from this restricted subsample are consistent with the full-
sample model: the coefficient on the value of agricultural production remains positive and
significant, while the squared term is negative and significant, confirming the inverted-U
shape. The robustness of this pattern among respondents without internet access rein-
forces our interpretation that the relationship is not solely attributable to online exposure
or aspirational contagion. Rather, it suggests that production-related livelihood dynam-
ics exert a meaningful influence on migration aspirations, even in digitally disconnected
households. This finding enhances both the internal validity of our core model and its

external relevance to similarly underserved or infrastructurally excluded populations.

5.1 Moderating Role of Food Insecurity

Table 5 presents the results of the moderating influence of food insecurity on the relation-
ship between agricultural productivity and migration aspirations. Following our previous
approach, in Column (1) we report results from a baseline specification that excludes con-
trols for household wealth and network connectivity. Column (2), augments the baseline
model by introducing a control for household internet access, and Column (3) further ex-
tends the specification by including a composite wealth index constructed from household
assets and amenities.

The results in table 5 show a notable shift: the direct effect of harvest value is no longer
statistically significant, while both the coefficient on food insecurity and the interaction
term are positive and statistically significant at conventional levels. This implies that the
influence of harvest value on migration aspirations is contingent upon the probability of
being food insecure. Specifically, among households that perceive a low risk of food inse-
curity, harvest value has little to no effect on migration aspirations. In contrast, for house-
holds facing a high probability of food insecurity, higher harvest value is associated with

significantly greater migration aspirations.
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TABLE 5: Moderating role of food insecurity on migration aspi-
rations

@ (2) 3)
Harvest value (1,000 USD)  0.0034 0.0047 0.0047
(0.0082)  (0.0082)  (0.0082)
FIES score 0.0912**  0.0989**  0.0986**
(0.0398)  (0.0392)  (0.0396)
Harvest value xFIES score  0.0417**  0.0367**  0.0366™*
(0.01873) (0.0185)  (0.0184)

Internet connection No 0.0867***  0.0871***
- (0.0284)  (0.0293)
Combined wealth index No No -0.0007
- - (0.0118)
States Fixed Effects? Yes Yes Yes
Additional Controls? Yes Yes Yes
Observations 2,831 2,831 2,831
R-squared 0.0843 0.0896 0.0896

Notes: The dependent variable is an indicator for whether the share of
household members aspiring to migrate increased from the post-planting
(PP) to post-harvest (PH) round. All regressions are estimated using sur-
vey weights and account for complex survey design via the svy prefix in
Stata. Additional controls include household head age, household size,
gender of head, literacy status, bank access, and an indicator for rural ar-
eas. Full regression results are reported in table A3 of the Supplemental
Appendix.

*p <0.10,** p < 0.05,*** p < 0.01.

To interpret the magnitude and implications of this interaction, we calculate and plot
the marginal effect of harvest value on migration aspirations at different levels of food in-
security (Figure 2). The marginal effect is negligible when the food insecurity probability
is near zero, but becomes strongly positive when the food insecurity probability exceeds
30%. This pattern suggests that agricultural production facilitates migration aspirations
primarily under conditions of food-related vulnerability. In other words, households ap-
pear more likely to translate production gains into migration plans when those gains are
not sufficient to ensure food security — highlighting a risk-responsive channel of migra-
tion decision-making.

Importantly, this finding complements rather than replaces the nonlinear relationship
identified in our main specification. The inverted-U shape observed in the baseline model
indicates that migration aspirations peak at intermediate levels of agricultural production,
consistent with theories of "stepwise" migration or liquidity thresholds (De Haas, 2010;

Clemens, 2014; Angelucci, 2015; Bazzi, 2017). The interaction model refines this insight by
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showing that the position and intensity of that nonlinearity depend in part on food insecu-
rity. Rather than diminishing the main result, the interaction analysis provides additional
insights: it reveals that migration aspirations respond most strongly to agricultural pro-
duction when food-related risks are salient. Together, these findings highlight that migra-
tion aspirations are shaped not only by economic endowments but also by the household’s

perceived ability to convert those endowments into security and opportunity.
.08
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FIGURE 2: Marginal effect of harvest value on migration aspirations at different probabili-
ties of being food insecure.

6 Discussion and Policy implications

The findings in this paper provide new evidence to the complex relationship between
agricultural productivity and migration aspirations in rural contexts. We leverage within-
season variation in agricultural outcomes and migration intentions, and provide evidence
that the relationship is non-monotonic: as agricultural production increases, migration as-
pirations first rise and then fall. This inverted U-shaped relationship is consistent with our
theoretical framework and predictions from spatial equilibrium and aspiration—capability
frameworks, wherein migration becomes feasible as constraints loosen, but less desirable
as local conditions improve (Carling, 2002; de Haas, 2021; Stark and Taylor, 1991).

Three key insights emerge from the analysis. First, migration aspirations among rural
households do not respond linearly to improvements in agricultural conditions. Rather,
they reflect a threshold dynamic in which increased harvests enable households to con-

sider migration—Ilikely by relaxing financial or health-based constraints—but sustained
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productivity diminishes the perceived benefit of relocating. These results suggest that
aspirations are not solely a function of poverty or deprivation, but also of capacity and
perceived opportunity, echoing earlier theoretical contributions that distinguish between
the desire and ability to migrate (Carling, 2002; Carling and Schewel, 2018).

Second, our analysis highlights the critical role of food insecurity in moderating how
agricultural gains translate into migration intentions. Among food-insecure households,
increases in harvest value are associated with higher migration aspirations, suggesting that
when production is insufficient to ensure basic nutritional security, households may inter-
pret even modest gains as an opportunity to pursue alternative livelihoods elsewhere. This
dynamic resonates with recent empirical work emphasizing that food insecurity—especially
when tied to seasonality and climate shocks—plays a central role in shaping mobility pref-
erences (Samui, Mallick and Bailey, 2024; Hagen-Zanker et al., 2024; Villacis and Badrud-
doza, 2023). Importantly, our interaction analysis reveals that the harvest-migration re-
lationship is contingent on households’ perceived ability to meet food needs, suggesting
that policies aimed at reducing food insecurity can dampen the volatility of migration in-
tentions in response to agricultural shocks.

Third, the robustness of our results among households without internet access affirms
that agricultural shocks are meaningful drivers of migration aspirations even in the ab-
sence of digital information flows. While digital connectivity has been shown to amplify
aspirations by exposing individuals to migration narratives and destination-specific infor-
mation (Dekker, Engbersen and Faber, 2016; Dekker et al., 2018), our findings suggest that
production-related constraints and food-related risks alone are sufficient to induce shifts in
migration sentiment. This is particularly relevant in settings where digital infrastructure
remains limited and where migration remains shaped by direct livelihood considerations
rather than aspirational contagion.

From a policy perspective, these findings offer actionable insights. First, interventions
aimed at increasing agricultural productivity—such as improved seed distribution, exten-
sion services, or investments in irrigation—may have heterogeneous effects on migration
aspirations, depending on where households fall along the food security and productivity
distribution. Among food-insecure households, such gains may initially spur migration
intent as families gain the capacity to consider relocation. Among food-secure households,
however, sustained agricultural success may reduce mobility by reinforcing the value of
staying. Policymakers should therefore avoid assuming that rural development will uni-
formly reduce migration pressures. Instead, they should anticipate that rising productivity

can generate both stability and out-migration, depending on local conditions and house-
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hold vulnerability.

Second, targeted food security interventions may offer a dual benefit—strengthening
rural livelihoods while stabilizing migration dynamics. Programs that buffer households
against seasonal food shortages, such as food reserves, conditional transfers, or nutrition-
sensitive safety nets, may not only reduce the immediate risks of hunger, but also lower the
likelihood that temporary production shocks translate into heightened migration aspira-
tions. These programs may be especially valuable in regions where agriculture is rainfed
and highly sensitive to climate variability, such as much of northern Nigeria (Mayorga,
Villacis and Mishra, 2025).

Third, our findings have implications for migration management and labor mobility
policy. In contexts where out-migration is likely to increase in response to mild gains in
agricultural productivity, investments in migration infrastructure—such as safe recruit-
ment systems, pre-departure training, or remittance-linked financial services—can reduce
the risks and increase the developmental returns of migration. Conversely, in contexts
where the goal is to retain labor in agriculture, complementary policies that promote lo-
cal non-farm employment or rural value chains may be needed to absorb productivity-
induced labor surpluses without triggering excessive outflows.

Finally, our results point to the need for more granular, temporally sensitive migration
forecasting tools. Migration aspirations are dynamic and responsive to seasonal varia-
tion in agricultural outcomes. Forecasting systems that rely exclusively on annual data
or lagged variables may miss these short-run fluctuations, especially in environments
marked by climatic volatility and food insecurity. High-frequency monitoring of both agri-
cultural production and migration intent—such as that enabled by the GHS-Panel—can
serve as an early-warning system for identifying mobility pressures before they manifest
in large-scale movements.

Taken together, this study hihglights that migration aspirations in low-income settings
are shaped by both opportunity and constraint. Agricultural production plays a central
role in determining whether households see a future in their current communities or imag-
ine a life elsewhere. But the effect of production is not linear, nor is it uniform: it depends
critically on household vulnerability, local context, and seasonal timing. Development
strategies that aim to promote rural welfare, manage migration, or build climate resilience

must therefore consider not just how to raise incomes, but how to stabilize aspirations.

24



References

Angelucci, Manuela. 2015. “Migration and financial constraints: Evidence from Mexico.”
Review of Economics and Statistics, 97(1): 224-228.

Aslany, Maryam, Jorgen Carling, Mathilde Bdlsrud Mjelva, and Tone Sommerfelt. 2021.
“Systematic review of determinants of migration aspirations.” Changes, 1(18): 3911-3927.

Bazzi, Samuel. 2017. “Wealth heterogeneity and the income elasticity of migration.” Amer-
ican Economic Journal: Applied Economics, 9(2): 219-255.

Bencek, David, and Claas Schneiderheinze. 2024. “Higher economic growth in poor
countries, lower migration flows to the OECD-Revisiting the migration hump with
panel data.” World Development, 182: 106655.

Bohme, Marcus H. 2015. “Does migration raise agricultural investment? An empirical
analysis for rural Mexico.” Agricultural economics, 46(2): 211-225.

Bryan, Gharad, and Melanie Morten. 2019. “The aggregate productivity effects of internal
migration: Evidence from Indonesia.” Journal of Political Economy, 127(5): 2229-2268.

Bryan, Gharad, Shyamal Chowdhury, and Ahmed Mushfiq Mobarak. 2014. “Underin-
vestment in a profitable technology: The case of seasonal migration in Bangladesh.”
Econometrica, 82(5): 1671-1748.

Carling, Jorgen. 2002. “Migration in the age of involuntary immobility: theoretical reflec-
tions and Cape Verdean experiences.” Journal of Ethnic and Migration Studies, 28(1): 5-42.

Carling, Jorgen, and Kerilyn Schewel. 2018. “Revisiting aspiration and ability in interna-
tional migration.” Journal of Ethnic and Migration Studies, 44(6): 945-963.

Carling, Jorgen, and Kerilyn Schewel. 2020. “: Revisiting aspiration and ability in inter-

national migration.” In Aspiration, desire and the drivers of migration. 37-55. Routledge.

Clapp, Jennifer, William G Moseley, Barbara Burlingame, and Paola Termine. 2022. “The
case for a six-dimensional food security framework.” Food policy, 106: 102164.

Clemens, Michael A. 2014. Does development reduce migration? Edward Elgar Publishing.

Clemens, Michael A, and Hannah M Postel. 2018. “Deterring emigration with foreign
aid: An overview of evidence from low-income countries.” Population and Development
Review, 44(4): 667.

25



Creighton, Mathew J. 2013. “The role of aspirations in domestic and international migra-
tion.” The Social Science Journal, 50(1): 79-88.

De Haas, Hein. 2010. “The internal dynamics of migration processes: A theoretical in-
quiry.” Journal of ethnic and migration studies, 36(10): 1587-1617.

de Haas, Hein. 2021. “A theory of migration: the aspirations-capabilities framework.”
Comparative Migration Studies, 9(1): 8.

Dekker, Rianne, and Godfried Engbersen. 2014. “How social media transform migrant
networks and facilitate migration.” Global networks, 14(4): 401-418.

Dekker, Rianne, Godfried Engbersen, and Marije Faber. 2016. “The use of online media
in migration networks.” Population, Space and Place, 22(6): 539-551.

Dekker, Rianne, Godfried Engbersen, Jeanine Klaver, and Hanna Vonk. 2018. “Smart
refugees: How Syrian asylum migrants use social media information in migration
decision-making.” Social Media+ Society, 4(1): 2056305118764439.

Dustmann, Christian, and Anna Okatenko. 2014. “Out-migration, wealth constraints,

and the quality of local amenities.” Journal of Development Economics, 110: 52-63.

FAO. 2016. “Methods for estimating comparable rates of food insecurity experienced by
adults throughout the world.” Food and Agriculture Organization of the United Na-
tions, Rome. Recommended citation: FAO. 2016. Methods for estimating comparable
rates of food insecurity experienced by adults throughout the world. Rome, FAO.

FAO. 2017. “The Food Insecurity Experience Scale: Measuring food insecurity through
people’s experiences.” https://www.fao.org/3/i7835¢/i7835¢.pdf, Retrieved May 21, 2023.

Gelman, Andrew, and Guido Imbens. 2013. “Why ask why? Forward causal inference

and reverse causal questions.” National Bureau of Economic Research.

Geng, X, and M Zhang. 2024. “A novel interpretation of farmland abandonment: evidence
from the famine experience.” Journal of Rural Studies, 104: 103317.

Gollin, Douglas, David Lagakos, and Michael E Waugh. 2014. “The agricultural produc-
tivity gap.” The Quarterly Journal of Economics, 129(2): 939-993.

Gray, Clark, and Richard Bilsborrow. 2013. “Environmental influences on human migra-
tion in rural Ecuador.” Demography, 50(4): 1217-1241.

26



Hagen-Zanker, Jessica, Jorgen Carling, Nicolas Caso, and Marcela G Rubio. 2024. “The
multi-level determinants of international migration aspirations in 25 communities in
Africa, Asia and the Middle East.” World Development, 185: 106774.

Harris, John R, and Michael P Todaro. 1970. “Migration, unemployment and develop-
ment: a two-sector analysis.” The American economic review, 60(1): 126-142.

Henry, Telli. 2014. “Less poverty, more emigration: understanding migrant flows from
developing countries.” Migration and development, 3(1): 54-72.

Hidrobo, Melissa, Valerie Mueller, and Shalini Roy. 2022. “Cash transfers, migration,
and gender norms.” American Journal of Agricultural Economics, 104(2): 550-568.

Khanal, Aditya R, Ashok K Mishra, and Gudbrand Lien. 2022. “Effects of Risk Attitude
and Risk Perceptions on Risk Management Decisions.” Journal of Agricultural and Re-
source Economics, 47(3): 495-512.

Kuhn, Arnim, and Wolfgang Britz. 2021. “Long-Term Scenarios for Sub-Saharan Africa’s
Agro-Food Markets with Varying Population, Income, and Crop Productivity Trends.”
Journal of Agricultural and Resource Economics, 46(1): 20-36.

Lagakos, David. 2020. “Urban-rural gaps in the developing world: Does internal migra-

tion offer opportunities?” Journal of Economic perspectives, 34(3): 174-92.

Lagakos, David, Samuel Marshall, Ahmed Mushfiq Mobarak, Corey Vernot, and
Michael E Waugh. 2020. “Migration costs and observational returns to migration in the
developing world.” Journal of Monetary Economics, 113: 138-154.

Lee, Yu Na. 2021. “Does aversion to price risk drive migration? evidence from rural
ethiopia.” American Journal of Agricultural Economics, 103(4): 1268-1293.

Massey, Douglas S, and Chiara Capoferro. 2006. “Sélvese quien pueda: Structural ad-
justment and emigration from Lima.” The Annals of the American Academy of Political and
Social Science, 606(1): 116-127.

Mayorga, Joaquin, Alexis H Villacis, and Ashok K Mishra. 2025. “Farm-level agricultural

productivity and adaptation to extreme heat.” American Journal of Agricultural Economics.

McKenzie, David, and Hillel Rapoport. 2010. “Self-selection patterns in Mexico-US mi-
gration: the role of migration networks.” the Review of Economics and Statistics, 92(4): 811-
821.

27



Mendola, Mariapia. 2008. “Migration and technological change in rural households: Com-
plements or substitutes?” Journal of Development Economics, 85(1-2): 150-175.

National Bureau of Statistics - Nigeria. 2024. “Nigeria General Household Sur-
vey-Panel (Wave 5): Tracking Nigerian Households to Understand Their Re-
silience Over Time.” https://www.nigerianstat.gov.ng/pdfuploads/GHS
Wave5_Summary.pdf, Summary of Key Findings.

Oster, Emily. 2019. “Unobservable selection and coefficient stability: Theory and evi-
dence.” Journal of Business & Economic Statistics, 37(2): 187-204.

Paudel, Gokul P, Trung Thanh Nguyen, and Ulrike Grote. 2024. “Trade-offs between
labour migration and agricultural productivity: Evidence from smallholder wheat sys-
tems in Nepal.” Journal of International Development, 37(1): 202-229.

Roback, Jennifer. 1982. “Wages, rents, and the quality of life.” Journal of political Economy,
90(6): 1257-1278.

Rosen, Sherwin. 1986. “The theory of equalizing differences.” Handbook of labor economics,
1: 641-692.

Samui, Sayantan, Bishawjit Mallick, and Ajay Bailey. 2024. “Impact of shifting from
rice to shrimp farming on migration aspirations in Bangladesh.” Regional Environmen-
tal Change, 24: 150.

Schewel, Kerilyn, and Sonja Fransen. 2018. “Formal education and migration aspirations
in Ethiopia.” Population and Development Review, 44(3): 555-587.

Stark, Oded, and David E Bloom. 1985. “The new economics of labor migration.” The

american Economic review, 75(2): 173-178.

Stark, Oded, and J Edward Taylor. 1991. “Migration incentives, migration types: The role
of relative deprivation.” The economic journal, 101(408): 1163-1178.

Taylor, ] Edward, and Philip L Martin. 2001. “Human capital: migration and rural popu-
lation change.” In Handbook of Agricultural Economics. Vol. 1, 457-511. Elsevier.

Villacis, Alexis H, and Syed Badruddoza. 2023. “Using Artificial Intelligence to Pre-
dict and Prevent Future Food Insecurity.” Georgetown Journal of International Affairs,
24(2): 191-197.

Villacis, Alexis H, Joaquin Mayorga, and Ashok K Mishra. 2022. “Experience-based food
insecurity and agricultural productivity in Nigeria.” Food Policy, 113: 102286.

28


https://www.nigerianstat.gov.ng/pdfuploads/GHS_Wave5_Summary.pdf
https://www.nigerianstat.gov.ng/pdfuploads/GHS_Wave5_Summary.pdf

Villacis, Alexis H, Syed Badruddoza, and Ashok K Mishra. 2024. “A machine learning-
based exploration of resilience and food security.” Applied Economic Perspectives and Pol-
icy, 46(4): 1479-1505.

Villacis, Alexis H, Syed Badruddoza, Ashok K Mishra, and Joaquin Mayorga. 2023. “The
role of recall periods when predicting food insecurity: A machine learning application
in Nigeria.” Global Food Security, 36: 100671.

Vogler, Michael, and Ralph Rotte. 2000. “The effects of development on migration: The-
oretical issues and new empirical evidence.” Journal of Population Economics, 13(3): 485—
508.

World Bank. 2016. “World development report 2016: Digital dividends.” https://www.
worldbank.org/en/publication/wdr2016, Accessed: 2025-06-23.

World Bank. 2025. “Employment in agriculture, % of total employment (modeled ILO esti-
mate) —Niger (NE).” https://data.worldbank.org/indicator/SL.AGR.EMPL.
ZS?locations=NE, Accessed: 2025-06-23.

29


https://www.worldbank.org/en/publication/wdr2016
https://www.worldbank.org/en/publication/wdr2016
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS?locations=NE
https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS?locations=NE

Supplemental Appendix to "Planting, Harvest, and Hope:

Agricultural Production and Migration Aspirations"

This supplemental appendix includes the full results of the regression estimations pre-
sented in the main paper.

¢ Table Al reports the results related to the effect of Agricultural Production on Migra-
tion Aspirations using our full sample.

e Table A2 reports the results related to the effect of Agricultural Production on Mi-
gration Aspirations using a restricted subsample including only individuals with no
access to internet connection.

¢ Table A3 reports the results related to the role of food insecurity on migration aspi-
rations using our full sample.
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TABLE Al: Effect of Agricultural Production on Migration Aspirations

1) 2) ®3)
Harvest value (1,000 USD) 0.0365" 0.0358" 0.0349"
(0.0152) (0.0152) (0.0151)
Squared harvest value (1,000 USD)  -0.0029” -0.0028" -0.0028"
(0.0012) (0.0012) (0.0012)

HH head’s age -0.0003  -0.0003  -0.0003
(0.0009) (0.0009) (0.0009)
Household size 0.0072 0.0063 0.0062
(0.0045) (0.0044) (0.0044)
HH head is female 0.0325  0.0305  0.0297
(0.0299) (0.0297) (0.0296)
HH head is literate 0.0279 0.0181 0.0202
(0.0213) (0.0214) (0.0219)
Bank account 0.0191 0.0029 0.0080
(0.0246) (0.0244) (0.0242)
Rural -0.0242  -0.0125 -0.0177
(0.0316) (0.0313) (0.0326)
Internet connection No 0.0869™ 0.0914™
- (0.0283) (0.0291)
Combined wealth index No No -0.0078
- - (0.0115)
State Fixed Effects: Yes Yes Yes
Observations 2,831 2,831 2,831
R-squared 0.0735  0.0789  0.0791

Notes: The dependent variable is an indicator for whether the share of household
members aspiring to migrate increased from the post-planting (PP) to post-harvest
(PH) round. All regressions are estimated using survey weights and account for the
survey design.

*p <0.10,** p < 0.05,** p < 0.01.
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TABLE A2: Robustness Test: Sub-sample with no access to internet connection

(1) 2)
Without Wealth With Wealth
Harvest value (1,000 USD) 0.0374™ 0.0374"
(0.0178) (0.0178)
Squared harvest value (1,000 USD) -0.0033" -0.0033"
(0.0015) (0.0015)
HH head’s age -0.0010 -0.0010
(0.0009) (0.0009)
Household size 0.0048 0.0048
(0.0048) (0.0048)
HH head is female 0.0299 0.0299
(0.0334) (0.0334)
HH head is literate 0.0188 0.0189
(0.0243) (0.0248)
Bank account -0.0014 -0.0012
(0.0263) (0.0269)
Rural -0.0070 -0.0073
(0.0347) (0.0363)
Wealth index No- -0.0004
- (0.0142)
State Fixed Effects: Yes Yes
Observations 2,231 2,231
R-squared 0.0784 0.0784

Notes: The dependent variable is an indicator for whether the share of household
members aspiring to migrate increased from the post-planting (PP) to post-harvest
(PH) round. All regressions are estimated using survey weights and account for the
survey design. Standard errors in parentheses. * p < 0.10, ** p < 0.05, ** p < 0.01.
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TABLE A3: Moderating role of food insecurity on migration aspirations

(1) 2) 3)
Harvest value (1,000 USD) 0.0034 0.0047 0.0047
(0.0082)  (0.0082)  (0.0082)
FIES score 0.0912**  0.0989**  0.0986**
(0.0398)  (0.0392)  (0.0396)
Harvest value x FIES score  0.0417**  0.0367**  0.0366**
(0.0187)  (0.0185)  (0.0184)

HH head’s age 0.000080 0.000100  0.000100
(0.00088) (0.00087) (0.00087)
Household size 0.00766  0.00683 0.00682
(0.00451) (0.00437) (0.00437)
HH head is female 0.02467 0.02243 0.02238
(0.02996) (0.02968) (0.02968)
HH head is literate 0.03269 0.02326 0.02344
(0.02078)  (0.02094)  (0.02144)
Bank account 0.02415 0.00813 0.00859
(0.02409) (0.02399) (0.02394)
Rural -0.01349  -0.00141  -0.00192
(0.03112) (0.03073) (0.03191)
Wealth index No No -0.00073
- - (0.01180)
Internet connection No 0.0867***  0.0871***
- (0.02837)  (0.02934)
State Fixed Effects: Yes Yes Yes
Observations 2,831 2,831 2,831
R-squared 0.0843 0.0896 0.0896

Notes: The dependent variable is an indicator for whether the share of house-
hold members aspiring to migrate increased from the post-planting (PP) to
post-harvest (PH) round. All regressions are estimated using sur- vey weights
and account for the survey design. * p < 0.10, ** p < 0.05, ** p < 0.01.
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