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1 | INTRODUCTION

Aspirations, which can be defined as forward-looking
desires or ambitions to achieve a specific goal, are vital
for future oriented behavior and are thus important ingre-
dients for economic development (Beaman et al., 2012;
Dalton et al., 2016; Ray, 2006; Serneels & Dercon, 2021). If
aspirations are too low, people are more likely to miss out
on profitable investments in income generating activities,
assets, education, or health. In agricultural contexts, aspi-
rations have also surfaced as an influential force in several
decisions directly related to farming, including fertilizer
use, investments in livestock, technology adoption, farm
renovations, or climate risk mitigation strategies (Cecchi
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Aspirations defined as future-oriented desires or ambitions, can determine agri-
cultural investments and rural development. Aspirations are shaped by people’s
social, cultural, and physical environment and can be affected by external fac-
tors such as natural disasters. This article addresses the question of how weather
shocks can influence individual and community aspirations. Using primary
panel data from two survey rounds before and during a major drought in Zam-
bia, we show that such extreme weather events can be associated with adverse
impacts on individual aspirations. Further exploratory analyses suggest that aspi-
rations towards assets that are particularly vulnerable to droughts are affected
most. We do not find any significant effects of drought on community aspirations.

Africa, climate change, drought, water scarcity
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et al., 2022; Knapp et al., 2021; Mausch et al., 2018; Tabe-
Ojong et al., 2023). Aspirations can, therefore, represent
critical internal constraints to personal and community
growth and are behavioral drivers of many decisions on
and off the farm (DeJaeghere et al., 2022; Genicot & Ray,
2020; Lybbert & Wydick, 2018; Nandi & Nedumaran, 2021).

At the same time, increasing climate variation and
extreme weather events threaten agricultural activities,
income generation, and well-being of farmers all over the
world. Especially in developing countries, weather shocks,
including droughts, cause substantial damage to liveli-
hoods that have been painstakingly built up over many
years. As a result, prolonged drought periods have been
shown to be associated with higher emotional distress and
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anxiety among affected populations (Abunyewah et al.,
2024; Crandon et al., 2022; Meierrieks, 2021; Zamani et al.,
2006).

This article sets out to investigate if prolonged periods
of rainfall scarcity cause farmers to lower their aspirations.
We thereby connect two separate strands of literature. On
the one side, we build on the existing research on the
psychological consequences of droughts. This strand of
literature comes primarily from medical research in high-
income countries and shows that climate change can erode
mental health, cause anxiety and is even associated with
crime and increased suicide rates (Daghagh Yazd et al.,
2019; Dean & Stain, 2010; Freund, 2023; Heilmann et al.,
2021; Hua et al., 2023; Jones, 2022; Mullins & White, 2019;
Obradovich et al., 2018; Vins et al., 2015). Farmers are
particularly vulnerable to such effects due to their strong
dependence on rainfall. On the other side, we also build
on a small, but growing area of economic research link-
ing people’s aspirations with exposure to natural disasters.
Adverse effects of natural disasters on aspirations have
recently been documented for floods in Pakistan (Kosec &
Mo, 2017) and an invasive species in Kenya (Tabe-Ojong
et al., 2021). In both of these examples, natural disasters
lowered income and wealth, both in the present and future
expectations, and thereby led to a reduction in the goals
that people perceive as achievable.

Motivated by these two, so far disconnected, strands
of literature, we examine how the aspirations of farmers
in Zambia were affected by a major drought that struck
Southern Africa in late 2018 and early 2019. As in many
sub-Saharan countries, droughts represent critical hazards
to Zambia’s agrarian economy. The country’s average tem-
peratures and climate variability have increased over the
last three decades with severe consequences. The 2015/16
El Nifio, for example, has been associated with a decrease
in economic growth and negatively affected the produc-
tivity of rice and wheat (Alfani et al., 2021; Callahan &
Mankin, 2023). The 2019 drought, analyzed in this article,
was one of the worst and driest periods in Zambia since
several decades (Hulsman et al., 2021).

This article makes two main contributions to the litera-
ture. First, it is the first to analyze the critical relationship
between drought and aspirations. Droughts are slow-onset
and systemic shocks that affect approximately 55 mil-
lion people each year, thereby representing the greatest
threat to livestock and crops in almost all parts of the
world (UNCCD, 2022). Even though the physical dam-
ages of droughts are well documented, adverse effects on
aspirations, ambitions, and hope are under-researched. A
better understanding of aspiration formation in this con-
text is much needed, for designing policies and programs
that try to safeguard vulnerable populations against such
events and to understand the potential long-term conse-
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quences of droughts beyond the loss of physical assets. The
second contribution of the article is a methodological dif-
ferentiation between farmers’ aspirations for themselves
(“individual aspirations”), as well as farmers’ aspirations
for their communities (“community aspirations™) (see
Martini et al., 2021). Most of the research on aspiration
formation focuses on individual aspirations. We motivate
the inclusion of community aspirations in this article by
the fact that droughts are not idiosyncratic shocks that
only affect specific households in a community and leave
others unaffected, but rather systemic shocks that influ-
ence an entire community, region or even country at once.
While extreme weather events can lead to increased com-
petition for resources within a community and, therefore,
increasing conflict (Hsiang et al., 2013; Papaioannou &
Haas, 2017), extreme weather events can potentially also
stifle compassion or a sense of belonging among members
of acommunity, and thereby strengthen their bonds within
the community (Fleming et al., 2014; Stephane, 2021).

Our results show that droughts reduce individual aspi-
rations, particularly among those directly affected by
drought-related losses. Aspirations related to arable farm-
ing and cow ownership are significantly more affected by
drought compared to goat ownership or children’s edu-
cation. However, no statistically significant effects of the
drought on aspirations for the community were found.

The remainder of this article is structured as follows.
Section 2 presents our conceptual framework, followed by
adescription of the data collection and empirical approach
in Section 3. In Section 4, we present and discuss relevant
outcomes. We conclude by summarizing the most impor-
tant findings and their implications for future research and
policies in Section 5.

2 | CONCEPTUAL FRAMEWORK
Based on Bernard et al. (2011), we define aspirations as
desires or ambitions to achieve a specific goal. Aspirations
differ from related concepts such as wishes, beliefs, or hope
because (i) aspirations are future-oriented, meaning that
they represent goals that can be achieved in the future
but not immediately, and (ii) aspirations are motivators,
meaning that an individual can and wants to put effort
into achieving the goal which distinguishes aspirations, for
example, from fatalism or having a mere wish (Bernard
et al., 2011). Aspirations relate to a specific domain. In
the past, these domains mostly involved individual aspects
such as own wealth, social status, health, or education. In
this article, however, we also consider people’s aspirations
regarding their community.

We employ the community aspiration index developed
by Martini et al. (2021). To arrive at relevant dimensions
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and indicators for community aspirations, Martini et al.
(2021) considered community well-being as a set of free-
doms individuals can enjoy in their village and hence
construct their community aspirations dimensions based
on Sen’s conceptualization of development (Sen, 1999).
Accordingly, community aspirations relate to social oppor-
tunities, economic facilities, protective security, political
freedoms and transparency. The indicators for each dimen-
sion reflect the degree to which individuals aspire their
community to have access to public goods such as educa-
tion or police protection, but also to live in a community
characterized by political freedoms and an improved stan-
dard of living. Because community welfare has a public
good character, it is crucial to consider the aspirations
that each individual has for the community rather than
the aspirations of one single individual as the community
leader.

From a theoretical perspective, aspirations are assumed
to be shaped by a person’s “cognitive neighborhood”
(Genicot & Ray, 2020). By observing others, people are
able to imagine what they could do and what they or their
community could achieve (Appadurai, 2004; Genicot &
Ray, 2017). Aspirations are, therefore, not only determined
by a person’s past aspirations but also strongly depend
on ongoing and anticipated social, economic, and cultural
influences (Dilley et al., 2021; Genicot & Ray, 2017).

In addition to the social component of aspiration forma-
tion, aspirations can be shaped by external influences, such
as environmental shocks (Nandi & Nedumaran, 2021).
When such external circumstances impede the achieve-
ment of specific goals, individuals may revise downwards
the goals that seem attainable in the future. In one of the
first studies to investigate the relationship between natu-
ral disasters and aspirations, Kosec and Mo (2017) analyze
the effects of a flood in Pakistan on individual aspirations.
The authors show that, due to the flood, aspirations fell
by a similar magnitude to what would be experienced if
household spending were slashed by 50 percent. Tabe-O
etal. (2021) further show that farmers’ aspirations in Kenya
are negatively affected by ecological stressors such as an
invasive plant. Unlike previous studies, Tabe-O et al. (2021)
also consider different dimensions of individual aspira-
tions, revealing that the negative association is driven
by reductions in aspirations towards future income and
assets.

The effect of a natural shock on individual aspirations
can have both physical and mental components (Kosec
& Mo, 2017). Physically, natural shocks can have negative
impacts on capital assets, people’s livelihood, and create
economic barriers, such as worse infrastructure and mar-
ket frictions, reduced access to education, markets, and
health care. Thereby, people may perceive certain goals as
more difficult to achieve which leads them to aspire less.

WILEY--¥

Since natural shocks can cause people to see their hard
work and investments being damaged or wasted, disasters
can also affect aspirations through a mental component.

People may perceive that they are losing control over
their lives without clear paths forward, making them less
willing to invest and, therefore, lowering their aspira-
tions. Furthermore, Kosec and Mo (2017) hypothesize that
a shock could also impact individuals’ community neg-
atively, leading to conflicts and instability, which would
reduce aspirations.

In this article, we therefore aim to test the following two
main hypotheses empirically:

Hypothesis I: Droughts are negatively associated
with people’s individual aspirations.

Hypothesis II: Droughts are negatively associated
with people’s community aspirations.

Based on this, we expect that community aspirations
are also affected negatively. However, it is possible that
the effects differ across community aspiration dimensions.
Effects of a drought on a community aspiration dimen-
sion that, for example, reflects social support within a
village community may be particularly strong since such
dimensions could suffer from political frictions or imbal-
ances the most. For dimensions that look at more tangible,
security-related aspects, such as the degree of police pres-
ence, it can be hypothesized that the potential effects of
a drought are smaller because people aspire to have more
safety against future shocks. However, since research on
community aspirations is so far extremely thin, it is not yet
clear whether such differences actually exist.

3 | MATERIALS AND METHODS

3.1 | Studyregion

To test our hypotheses, we use two rounds of survey
data collected by the authors in the Southern Province in
Zambia. The region has different micro-climates and is
hence characterized by diverse agroecological conditions.
Only few villages in the area have direct access to bore-
holes, ponds, or dams. Most households rely on rain-fed
small-scale agriculture and are particularly vulnerable to
variations in precipitation (Marcantonio, 2020).

Inter- and intra-annual precipitation in the region varied
substantially over the last 50 years (Hamududu & Ngoma,
2020). Even though the Southern Province has experi-
enced several dry conditions, dry spells and unpredictable
weather events over the past decades, the drought with
El Nifio-like conditions in 2018/2019 marked a low point
as one of the driest seasons (Hulsman et al., 2021). The
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FIGURE 1 Study location.

production of maize, which is the most important crop in
the region, decreased by about 24% at the national level
compared to the 5-year average (FAO, 2020). The fact that
previous milder droughts already weakened households’
conditions further exacerbated the situation up to the point
that approximately 192,000 people (10% of the population)
in the province were in a crisis situation and 54,000 peo-
ple (3% of the population) even in an emergency situation
from October 2018 to March 2019 (ACAPS, 2019).

3.2 | Survey and measurement of key
variables

We collected two rounds of survey data in 37 villages (see
Figure 1.) The first round of data collection from August
to September 2018 covered 643 households. For the second
round in August/ September of 2019, we were able to col-
lect follow-up survey data from 495 individuals. Although
we made many attempts in the field to track and inter-
view as many households as possible, attrition is still,
unfortunately, relatively high.

The attrition is not entirely unexpected. Seasonal and
permanent migration are common coping and adapta-
tion strategies to the effects of climate change in Zambia
and other countries in sub-Saharan Africa (Nawrotzki
& DeWaard, 2018). Farming households often migrate
to more suitable farming areas or to alternative sources
of income generation such as mining sites (Simatele &
Simatele, 2015), which has played a large role in the diffi-
culties of re-interviewing farmers. To understand possible
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Mumbwa
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biases that could arise from this, we therefore pay special
attention to the issue during the analysis.

For the measurements of individual aspirations, we
follow the most common approach used in recent quan-
titative research to build an individual aspirations index
(e.g., Bernard et al., 2014; Kosec & Mo, 2017). Even though
other ways to measure aspirations based on indirect and
direct methods are able to yield decent quality data for sin-
gle dimensions, to look at multiple dimensions at once, a
summary index is currently the most-used option (Nandi
& Nedumaran, 2021).

Our index consists of four dimensions: a farmer’s num-
ber of cows, their number of goats, their plot size, and
their children’s education. These aspects have been shown
to closely resemble relevant individual aspiration dimen-
sions for many African farmers (Rao et al., 2020). For
each dimension, farmers reported their current status,
their aspired status in 10 years, and their expected sta-
tus in 10 years. Each dimension is first winsorized at a
95% level and then standardized using the 2018 baseline
sample mean and standard deviation. The standardized
measures are aggregated with equal weights. This gives us
the individual aspirations index A;:

4 al — lus
&=Z<i7£ &
d=1 %4
i

where a, is individual i’s aspiration in dimension d. Fur-
ther, o7, is the sample standard deviation and &, the sample
mean for an aspiration in dimension d. For the community
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aspirations index, we follow Martini et al. (2021) and build
an equal-weighted index consisting of different dimen-
sions: number of community meetings, share of people
in the community with suitable housing, school distance,
security, share of households in the community receiving
financial support, and financial contributions to village.
We also winsorize each dimension at a 95 % level and stan-
dardize each dimension using the 2018 sample mean and
standard deviation. We then aggregate all dimensions with
equal weights to one index. The community aspirations
index A, can be formalized as:

6 i s
a, —u
d d
A, = Z <—ch ) (2)
d=1 d

with afi for individual i’s aspiration in dimension d. Fur-
ther, o7, is the sample standard deviation and i, the sample
mean for an aspiration in dimension d.

For the rainfall measurements, we use TAMSAT
(Tropical Applications of Meteorology using Satellite and
ground-based observations) data, which offers rainfall
estimates for Zambia with a spatial resolution of .0375° lat-
itude by .0375° longitude, covering about 4 km?. Rainfall
data from TAMSAT have shown to be highly correlated
with rain gauge data in Zambia (Libanda et al., 2020),
which underlines the suitability for these data for our
context. Since we do not have GPS coordinates of each
individual farm, we use the coordinates of headmen inter-
views to measure rainfall at a village level. Since rainfall is
likely to be very highly correlated within villages, we do
not expect large losses of variation from this aggregation.

Following a standard approach in the literature
(Hendrix & Salehyan, 2012; Hidalgo et al., 2010; Kosec
& Mo, 2017), we estimate the absolute rainfall deviation
from the 30-year mean for each village using a two-step
procedure. In the first step, we take monthly rainfall totals
for each of the five rainy season months (November-
March) and standardize them using the 30-year mean
(Mym) and standard deviation (o,,,) of rainfall for village
v in month m. We then take a sum over these five values.
This can be formalized as:

5
xvm,2019 — Mom
Xp,2019 = Z <—> ) (3)

m=1 Tum

In the second step, we standardize these deviations by
the 30-year season mean (u,) and standard deviation (o)
of rainfall in village v. Lastly, since droughts represent a
negative deviation of rainfall, we use the absolute value
of the standardized deviation in rainfall to ease interpre-
tation of the variable. A higher value of absolute rainfall
deviation thus reflects a more intense drought situation.

WILEY-*®

Our primary measure, the absolute value of rainfall devia-
tions from the 30-year village season mean z,;, therefore,
follows the formula:

Xv,2019 — Mv
GU

€]

Zgbs =

Even though rainfall deviation is the most commonly
used indicator for drought, we also consider alternative
drought indicators, namely, the square of rainfall deviation
as well as the Agricultural Stress Index (ASI) for crop-
land. The ASI is a tool that combines the Vegetation Health
Index in the time and space dimension. Firstly, it calculates
the intensity and duration of dry periods during the crop
cycle at each location, using crop coefficients to account
for how different crops respond to water stress. Secondly,
it determines the spatial extent of drought by identifying
the percentage of arable land with Vegetation Health Index
values below a critical threshold of 35 percent (Kogan,
1995). Administrative areas are then classified based on the
percentage of affected land.

3.3 | Empirical approach

Motivated by our interest in the effects of droughts on
farmers’ aspirations, our empirical approach aims to iso-
late the impact of rainfall deviation on individual and
community aspiration indices using multivariate models
that control for potential confounders. Potential threats
of bias coming from systematic measurement error or
reverse causality are very low in our case, given the exoge-
nous nature of rainfall and the rainfall measurement.
To account for time-invariant unobserved heterogeneity
among households, we apply a linear model with indi-
vidual fixed effects, which can be expressed as follows:

’ ’
Yie = g + By Ry + B, Xir + w; + €y, 6)

where y;, is either the individual aspiration index or the
community aspiration index. R is continuous variable
capturing drought intensity. X is a time variant set of indi-
vidual characteristics. The parameter of interest is 3;, since
a negative and statistically significant coefficient would
indicate that higher drought intensity is associated with
lowered aspirations. Unobserved time invariant hetero-
geneity is captured through a fixed effect w;. ¢;; is the
individual error term. We calculate robust standard errors
clustered at the village level. Since the data only cover two
rounds and the variation of rainfall deviation in a given
year across villages is quite low, our main specification
does not include a dummy variable for the year 2019.1de-
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ally, such a year dummy could be included to account
for any other general changes that occurred in the region
between 2018 and 2019 which may have affected aspi-
rations apart from the drought, such as socio-economic
developments. To address this possibility, we include two
village level variables that measure structural changes in
the region, namely, road quality as well as the share of
households in each village with decent housing. However,
we also show the results of a secondary specification, in
which we include a year dummy. In this secondary specifi-
cation, the rainfall deviation parameter does not anymore
capture the large variation in rainfall between the year
2018 and 2019, but rather the much smaller variation across
villages.

To improve the precision of our estimates, we also
adjust for a vector of time variant socio-economic char-
acteristics X, namely, herd size, plot size, children’s edu-
cation, and membership in health and savings groups.
However, if some of these covariates lie on the causal
pathways through which the drought affects aspirations,
their inclusion into the model could lead to an under- or
overestimation of the true effect.

Similarly, conditioning on socio-economic characteris-
tics also creates possibilities of collider bias. For example,
including farm size in the regression could introduce such
bias if a reduction in farm size is both a result of the
drought as well as of lowered aspirations. We, therefore,
also present a model without any control variables.

To explore a potential mechanism, we additionally
estimate the following model:

Yie = &g+ YoRi|Siy = 0) + y1 (R |S;y = 1) + B;Xn + w; + €,

(6)
where S;; is an indicator variable that is one if a respondent
experienced a loss in livestock or a crop failure 12 months
prior to the data collection and zero otherwise. The com-
parison of size and statistical significance of y, and y; helps
analyze whether the effect of the drought is more severe
for respondents with agricultural losses compared to those
who did not report any losses.

We also conduct several robustness tests. First, we test
how sensitive the rainfall deviation coefficient is with
regard to the choice of control variables. To that end, we
estimate the model shown in Equation (5) for all possible
combinations of control variables. Point estimates and con-
fidence intervals of the main parameter of interest, that
is, rainfall deviation, for these alternative specifications
are then summarized and illustrated in a specification
curve. Furthermore, we estimate the relative degree of
selection under proportional selection of observables and
unobservables (Oster, 2019). Similar to Ruml and Parlasca
(2022), we present the parameter & to indicate the extent
of bias stemming from unobservable factors in compari-
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son to observable ones that would be required to nullify
the obtained results. Assuming proportional selection,
greater values of § indicate more robust results concerning
unobserved confounding variables. Oster (2019) suggests a
threshold value of 1. The parameter § is, however, also con-
tingent upon the extent to which unobserved confounders
are allowed to explain variability in the regression. This
extent, which we denote as R, is calculated as the R?
of the regression with all control variables included, mul-
tiplied by a certain factor larger than one. Oster (2019)
suggests a factor of 1.3, while a more conservative factor
of 2.2 is also commonly used. We show results for the more
conservative value of R2, .

Attrition between the two survey rounds is substantial
and requires particular attention. To better understand the
potential threat of attrition bias, we follow two approaches.
First, we use observable characteristics of the baseline to
estimate Inverse Probability Weights giving higher weight
to those observations that - based on observable base-
line characteristics — were more likely to have attrited
between survey rounds. The selection equation is a probit
model with the following predictors: age, gender, edu-
cation, marriage, mobile phone usage, locus of control,
individual aspiration index, community aspiration index,
rainfall deviation, distance to the next water source, educa-
tion of the youngest child, herd size, plot size, membership
in a health group, membership in a savings group, hous-
ing, and road quality in the village, and the time lived in
the village.

Second, we follow Ozler et al. (2021) to estimate treat-
ment effect bounds. To do so, we impute the outcome of
missing observations with the round-specific mean plus or
minus the round specific standard deviation multiplied by
the factors .1, .2, .3, and .4. Since the drought variables are
estimated at the village level, we do not need to impute the
treatment variables of attriters.

4 | RESULTS

4.1 | Descriptive overview

Table 1 provides basic summary statistics for the balanced
sample of 495 households in 2018 and 2019. About half of
all individuals are female and the average age is around
44 years. Most households engage in crop farming, but
keeping livestock is also common. The descriptive statistics
also demonstrate the severity of the 2019 drought. While
the sample average absolute rainfall deviation in 2018 was
around .75, it jumped to 6.02 in 2019. Due to the drought,
79% of the sampled farmers reported a loss of livestock or
crop failure. Table 1 also shows that individual aspirations
decreased significantly from 2018 to 2019. The reduction
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TABLE 1 Summary statistics.

Female (1 = yes)
Age (years)
Education (years)

Absolute rainfall deviation

Experienced crop failure or livestock loss in the last year due to drought

Plot size

Cows owned

Goats owned

Children’s education (average years)

A: Aspiration indices

Individual aspiration index

Community aspiration index

B: Dimensions of individual aspirations
Child’s education

Plot size

Number of cows

Number of goats

C: Dimensions of community aspirations
Housing

School distance

Security

Village contributions

Mutual support

Meetings

WILEY- -2

2018 2019
Mean SD Mean SD Difference
.51 51
44.05 14.93 44.10 14.96
7.15 2.77 7.17 2.76
75 24 6.02 .29 ok
.79
5.89 7.60 5.66 6.67
3.51 4.07 6.22 5.36 ok
512 5.88 5.92 6.65 o
3.79 2.82 3.18 2.97
—-.07 2.64 —.37 2.46 *
.00 2.96 —-.10 3.57
13.76 1.44 13.58 1.42 o
15.55 13.09 10.37 9.39 o
26.11 27.49 23.91 25.14
37.56 36.89 40.21 37.67
62.60 55.61 72.25 71.74 ok
.09 .06 .08 .07 ok
6.23 3.42 6.28 3.71
130.80 160.02 144.35 174.52
33.77 33.70 30.86 55.89
3.18 1.43 2.70 1.38 ok

Note: N = 990. P-values are calculated using two-tailed t-tests. ***p < .01, **p < .05, * = p < .1. SD = standard deviation.

seems to be driven by lower aspirations regarding plot
size and cow ownership. We also observed a small drop
in plot size from 2018 to 2019, which is not an uncom-
mon response of Zambian farmers to drought (Alfani et al.,
2021).

Differences regarding to the community aspiration
index between 2018 and 2019 are not statistically signifi-
cant. There are a few differences in specific dimensions.
Aspirations for school distance, share receiving support,
and the number of meetings decreased from 2018 to 2019,
while aspirations regarding the contributions to the village
even increased by approximately 12 Kwacha.

As mentioned earlier, attrition in the study is rela-
tively high. To better understand reasons for attrition and
potential threats to the validity of our analysis, we first
compare baseline characteristics of non-attriters and attrit-
ers. Results are shown in Table 2. Attriters are on average
more often male, are younger, and have received more edu-
cation. They are also more likely to be single and are less
likely to be a savings group member. These systematic dif-
ferences are intuitive since they can be linked to either

a person’s need to leave the study area or their chances
to find sources of income outside their rural village. Gen-
der roles in the region often suggest that women should
stay at home and men work outside, which makes it eas-
ier for men to leave the village and find work elsewhere.
Similar arguments can be made for education. Differences
with regards to the aspiration indices are not statistically
significant.

4.2 | Regression results and discussion
Table 3 summarizes the impacts of drought on individual
aspirations. Column (1) shows the results following the
model shown in Equation (5) without adjusting for con-
trol variables. Column (2) shows the results for the same
regression with control variables included, but without a
dummy for the year 2019. As discussed earlier, this is our
preferred specification.

Results shown in column (3) contain both control vari-
ables as well as a dummy for the year 2019. Generally, we
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TABLE 2 Attrition - Baseline comparison.
Non-Attriter Attriter
(N = 495) (N =148) Difference
Female (1/0) .51 41 ok
Age (years) 44.05 40.96 ks
Highest grade 7.145 7.621 *
Single (1/0) .07 14 S
Locus of control .96 .94
Herd size (TLU) 4.09 4.10
Plot size control 5.89 5.15
Children’s education 3.81 3.84
Health group member .02 .01
Savings group member .19 12 o
Individual Aspirations —.07 .25
Community Aspirations —.00 .00

Notes: N = 643. We were able to re-interview 495 of 643 people. P-values are
calculated using two-tailed t-tests. *** p < .01, **p < .05, *p < .1.
Abbreviation: TLU, tropical livestock unit.

find a negative and statistically significant effect of drought
intensity on individual aspirations. The coefficients for the
drought intensity in columns (1) and (2) are very simi-
lar, which lends some support to the argumentation that
rainfall is exogenous to the time variant control variables

The parameter ¢ for the main specification in column
(2) is well above the threshold of one, even for conserva-
tive values for R2, .. However, the results in column (3)
show that when a dummy variable for the year 2019 is also
included, the coefficient for rainfall deviation is not sta-
tistically significant anymore. This may be caused by the
limited spatial variation of rainfall deviation and, hence, a
strong correlation between the two variables.

In columns (4) to (7), we explore different drought
indicators, specifically the square of rainfall deviation
(columns 4 and 5) and the ASI for cropland (columns 6
and 7). The results remain highly consistent across these
alternative specifications and are also statistically signifi-
cant when the dummy for 2019 is included. This finding
is noteworthy, given that the correlation between rainfall
deviation and the ASI in the drought year 2019 is relatively
modest (approximately 12%). This implies that the drought
indicators capture different aspects of drought intensity for
the affected population, yet all exhibit a consistent negative
association with individual aspirations.

The square brackets below the coefficient for the
drought indicators in columns (2), (4), and (6) contain the
parameter 6 for the relative degree of selection under pro-
portional selection of observables and unobservables. The
values are well above 1, meaning that even under conserva-
tive values for R2,,,., the results are insensitive to potential
missing variable bias. Column (8) further presents the
results for the main specification when respondents are

PARLASCA ET AL.
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FIGURE 2
intensity on individual aspirations.

Specification curve for the effect of drought

Notes: N = 990. Point estimates for every combination of control variables
without a 2019 dummy are shown as black dots. Confidence intervals are
shown in dark grey (90%) and lighter grey (95%).

weighted using inverse probability weights to address
potential attrition bias. Importantly, the key findings are
similar and robust even under this adjustment.

In Figure 2, we show the specification curve to visual-
ize the sensitivity of the regression coefficient for rainfall
deviation in column (2) of Table 3 to the inclusion of con-
trol variables. The coefficient is negative and statistically
significant at a 5% level for all possible combinations of
control variables. The respective specification curves for
the drought intensity coefficient in columns (4) and (6) of
Table 3 are qualitatively similar and can be found in the
supplementary material.

In Figure 3 we show how the treatment effects in Table 3
change, depending on the assumption of endline aspi-
rations for attriters. We show results for the regressions
without control variables and with the treatment vari-
able being either rainfall deviation or ASI. The coefficients
remain statistically significant at a 10% level up to a bound
of .3 standard deviations. If the endline aspirations of attrit-
ers were .4 standard deviations higher than the endline
mean of non-attriters, the results would become statisti-
cally insignificant. A change of .4 standard deviations is
twice as large as the aspiration change of non-attriters and,
therefore, quite a large bound. We view this as a further
indication that attrition bias is unlikely to be a signifi-
cant concern for the validity of the key results. Overall,
we therefore find strong and robust empirical support for
hypothesis 1.

Table 4 summarizes the impacts of drought on respon-
dents’ aspirations for their community. Again, column (1)
shows the results following the model shown in equa-
tion (5) without adjusting for control variables. Column
(2) shows the results for the same regression with control
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TABLE 3 Impactof drought on individual aspirations.
@ () 3
Rainfall deviation —.059%#* —.062%* —.438
(.019) (.024) (.431)
[1.539]
Square of rainfall deviation
Agricultural stress index
2019 1.987
(2.256)
Herd size .044 .043
(.026) (.026)
Size of plot(s) .104%%* 104%#*
(.012) (.012)
Education of youngest child .054* .055*
(.031) (.031)
Member of health group 720 755
(.531) (.533)
Member of savings group .064 .056
(.195) (.196)
Housing quality of village .005* .006™*
(.003) (.003)
Road quality —.158 —135
(.140) (.169)
Constant —.024 —1.162%* —.888**
(.064) (.225) (.390)
R? .017 155 156

() 6) (6) ) (8)
—.068"**
(.024)
—.010%*  —057*
(.004) (.030)
[1.678]
—439%F  —3750%
(163) (1.633)
[1.713]
1.716 2.540%
1.077) (1.277)
044 042 .045% L0567+ 044
(.026) (.026) (.026) (.025) (.026)
104%%% 104%%* 103%#* 103%++ 104%%
(.012) (.012) (.012) (.012) (.012)
.055* .060* .054* .055* 057+
(.031) (.031) (.031) (.031) (.030)
726 765 714 701 676
(.531) (.530) (.532) (.545) (.527)
078 067 075 103 .070
(193) (.190) (197) (.194) (.195)
.006* .006* .005* .005* .005
(.003) (.003) (.003) (.003) (.003)
—17 —.220 —.169 —.220 —.149
(.141) (.176) (.136) (147) (142)
—1.202%%F  —1196*%*  —1167** — 84T ] 0487
(:223) (.220) (.225) (:293) (:227)
157 161 156 159 156

Note: Standard errors in parentheses are clustered at the village level. N = 990. ***p < .01, **p < .05, *p < .1.

variables included, but without a dummy for the year 2019.
Results shown in column (3) contain both control variables
as well as a dummy for the year 2019. In columns (4) to
(7), we again use the square of rainfall deviation (columns
4 and 5) and the ASI for cropland (columns 6 and 7) as
alternative drought indicators. Generally, the results do not
suggest a statistically significant effect of drought on the
community aspiration index. Only the coefficient for the
square of rainfall deviation in column 6 is statistically sig-
nificant at a 10% level, but this result does not replicate
for other drought indicators or when the dummy for the
year 2019 is not included. We, therefore, do not find robust
empirical support for hypothesis 2.

The results shown in Table 3 indicate a negative effect
of drought on aspirations for individual aspirations. In
an exploratory analysis, we further investigate potential
mechanisms of this relationship. First, we would like to
understand if the effects are stronger for people who

directly experienced drought related losses. To do so, we
interact each drought indicator with a binary variable that
equals one if a respondent lost livestock or experienced
crop failure in the 12 months prior to the survey and zero
otherwise.

The regression results with these interactions are
shown in Table 5. We find that effects are both larger
(in absolute terms) and have smaller standard errors for
people who have experienced agricultural losses compared
to people who have not (yet). Again, these results are con-
sistent across the different drought indicators and also
when weights are introduced to reduce potential attrition
bias (see Al in the supplementary material).

Effects for people who have not directly experienced
agricultural losses are not statistically significant. It is also
important to acknowledge that a binary variable cannot
capture all nuances of drought-related agricultural losses.
Still, the significant and robust effect sizes for the group
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FIGURE 3 Sensitivity to attrition bias.
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Notes: Point estimates for different attrition bounds are presented as black diamonds. Confidence intervals are shown in dark grey (90%) and lighter grey (95%).

of people who have experienced such losses align with
our conceptual framework and indicate that livestock loss
and crop failure could be important mechanisms through
which drought affects people’s individual aspirations.

In an exploratory analysis, we further try to investigate if
the overall negative effect of drought intensity on individ-
ual aspirations can be traced back to specific components
of the individual aspiration index. To do so, we estimate
the model presented in equation 5 using each of the four
components of the individual aspiration index as depen-
dent variables. Results are presented in Table 6. We find
that the negative effect of drought on individual aspira-
tions is mostly driven by reduced aspirations with regards
to future plot size and future number of cows. Aspirations
for education and the number of goats are not affected by
the lack of rainfall.

These results align with our interpretation that the
drought has caused reduced individual aspirations, since
precisely those dimensions are negatively affected, for
which water scarcity presents the most severe issues.
Arable farming in Zambia depends critically on rainfall.
This could explain the negative association between rain-
fall deviation and plot size aspirations. Climate change and
droughts are also challenging for livestock farming. How-
ever, farmers often perceive goats and small ruminants
as better adapted for climate change compared to cows,
due to their higher thermal and drought resilience, their
ability to survive on limited pastures, and higher disease

resistance (Berihulay et al., 2019; Nair et al., 2021). This
could explain why drought intensity has a negative and
statistically significant effect on the aspirations for cows,
while the coefficient for aspirations regarding goats is not
statistically significant.

Lastly, drought intensity does not have any obvious
direct implications for educational choices, which could
explain why we find no statistically significant effects
of drought intensity on the aspirations for education.
Again, we find similar results when we use the alternative
drought indicators and when we include attrition weights.
The regression results are shown in the supplementary
materials.

4.3 | Study limitations

There are some limitations to our study that deserve dis-
cussion. The sample suffers from attrition between the
two survey rounds. Attrition can be directly affected by
people’s aspirations as well as drought exposure, which
could have created biases. However, we find that attrition
only correlates with few baseline values of key variables
and the results are robust to inverse probability weight-
ing. Bounding exercises also show that the results are
not very sensitive to differential attrition so we are cau-
tiously optimistic that potential bias from attrition is
small.
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TABLE 4 Impact of drought on community aspirations.
(€Y) ) 3
Rainfall deviation —.023 .005 121
(.040) (.060) (.858)
Square of rainfall deviation
Agricultural Stress Index
2019 —.612
(4.487)
Herd size —.027 —.027
(.024) (.024)
Size of plot(s) .009 .009
(.020) (.020)
Education of youngest child .029 .029
(.061) (.061)
Member of health group —1.195 —1.206
(.812) (.820)
Member of savings group —.240 —.237
(.353) (.353)
Housing quality of village .010* .010*
(.005) (.005)
Road quality —.193 —.200
(.406) (414)
Constant .021 —.234 —.318
(.135) (.366) (.746)
R? .001 .014 .014

WILEY-->*

4) 5) (6) (@) ®)
012
(.060)
.002 122%
(.009) (.061)
[—.180]
048 2.836
(.410) (3.766)
—4.314% —2.134
(2.258) (2.943)
—.028 —.025 —.027 —.036 —.026
(.024) (.021) (.024) (.028) (.024)
.009 .009 .009 .009 .009
(.020) (.020) (.020) (.020) (.022)
031 019 .030 029 036
(.061) (.060) (.061) (.061) (.059)
—1.209 —1.305 -1.197 —1.186 —.843
(.816) (.784) (.810) (.826) (.857)
—.281 253 —.247 —.270 —.244
(:350) (.336) (:354) (:347) (:345)
.010% .009* .010% .010% .010%
(.005) (.005) (.005) (.005) (.005)
—193 —.070 —.193 —150 —.144
(.407) (423) (.405) (414) (:399)
—.243 —.257 —236 —.483 —284
(.361) (.352) (.364) (.451) (.373)
014 022 014 014 012

Note: Standard errors in parentheses are clustered at the village level. N = 990. **p < .01, **p < .05, *p < .1.

A further limitation is the temporal and regional scope
of the analysis. Since droughts usually affect larger regions,
there is a high spatial correlation between households in
terms of drought exposure. With a larger regional and tem-
poral coverage of the data, it may have been possible to
capture rainfall variation within years and also to estimate
the durability of the effects.

5 | CONCLUSIONS

The negative consequences of droughts and other weather
shocks on livelihoods can be devastating, especially for
farmers. Apart from physical damage, such shocks also
cause psychological distress and lead to hopelessness and
anxiety. Yet, research on the behavioral and psychologi-
cal impacts of weather shocks is still very scarce. In this
article, we used panel data to contribute important new
insights on the impact of a major drought on the individ-
ual and community goals of farmers in the rural South of

Zambia. We find that a drought leads to a reduction in indi-
vidual aspirations. These effects are strongest for people
who directly experienced drought-related losses. Further-
more, aspirations with regarding arable farming and cow
ownership are negatively affected by the drought, whereas
aspirations for goat ownership or children’s education are
not. We find no statistically significant effect of the drought
on community aspirations.

Our research adds to the growing literature on the detri-
mental impacts of environmental shocks on aspirations
(Kosec & Mo, 2017; Tabe-O et al., 2021). The effects of
droughts are particularly relevant for this literature, as
droughts affect more than 50 million people every year
and are likely to increase in frequency and severity due
to climate change. We also find indications that droughts
affect aspirations towards specific farming decisions, such
as which type of animals to keep. To fully understand how
weather extremes influence farmers, behavioral and psy-
chological consequences aspirations need to be accounted
for. So far, the interplay between weather shocks, behav-
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TABLE 5 Impact of drought, agricultural damages, and
individual aspirations.

@ (0] 3

Rainfall deviation (loss = 0) —.031
(.051)
Rainfall deviation (loss = 1) —.067+*
(.024)
Square of rainfall deviation (loss = 0) —.005
(.008)
Square of rainfall deviation (loss = 1) —.011***
(.003)
Agricultural stress Index (loss = 0) —.231
(:353)
Agricultural stress Index (loss = 1) —. 467+
(158)
Control variables YES YES YES
Household fixed effects YES YES YES
R? 169 169 169

Note: Standard errors in parentheses are clustered at the village level.

N =990. **p < .01, **p < .05, *p < .1.

TABLE 6 Impact of droughts on dimensions of individual
aspirations.
@ ©)) 3 @
Number Number
Education Plotsize ofgoats of cows
Rainfall —.016 —.035%* .011 —.022%*
deviation (.013) (.010) (o) (.009)
Herd size —.001 .006 .012 027+
(.008) (.004) (.010) (.012)
Size of plot(s) .001 .070%+* .010%#* L0224
(.008) (.008) (.004) (.006)
Education of L0627+ —.001 .000 —.008
youngestchild ( g15) (009)  (013) (.013)
Member of 528 —.187 .513%* —.134
healthgroup  ( 183) (27) (.202) (.248)
Member of —.039 .086 —.023 .041
savings group  ( go2) (.070) (.090) (.060)
Housing quality ~ .002 —.001 .003** .002
of village (.002) (.001) (.001) (.001)
Road quality .042 —.005 —.130* —.065
(.124) (.073) (.068) (.090)
Constant —.288*** =394k — D17 —.263"*
(.085) (.089) (.085) (.100)
R? .055 .336 .042 .091

Note: Standard errors in parentheses are clustered at the village level.

N = 990. **p < .01, **p < .05, *p < L.

PARLASCA ET AL.

ioral economic factors such as aspirations, expectations,
or hope, and farmers’ adaptation and coping decisions is
poorly understood and deserves more attention. Here, new
approaches to measure aspirations that include qualita-
tive parts are as important as quantitative studies based
on well-established aspiration indices (Mausch et al.,
2021).

In order to address the impact of droughts on farm-
ers’ aspirations, policy recommendations can be struc-
tured around three key areas of focus. Given that our
results indicate that aspirations are significantly lower for
those who have directly experienced agricultural losses,
the first direction of policy recommendations should
aim to reduce drought-related losses among farmers.
This can be achieved, for example, by strengthening
early warning systems and agricultural extension ser-
vices that promote drought-resistant crops and livestock
management practices, as well as investing in water
infrastructure.

The second policy direction is to implement financial
support mechanisms to mitigate the significant effects of
agricultural losses. This encompasses the implementation
of affordable insurance schemes that cover crops and live-
stock, as well as the establishment of safety net programs
for farmers affected by droughts. Furthermore, access to
credit and savings programs can assist farmers in invest-
ing in resilience-building measures and recovering more
quickly from losses (Ghosh et al., 2021).

The third policy direction is concerned with providing
of psychological support and community-based coun-
selling. This includes increased investment in programs
that assist farmers in coping with the stress and anxi-
ety induced by droughts. In particular, community-based
initiatives may be able to foster a supportive environ-
ment, helping to rebuild hope and aspirations. Addi-
tionally, educational programs on climate change and
adaptive practices can empower farmers with knowledge
and tools to better face future challenges. Comprehen-
sive policies in these three areas will offer the highest
level of protection and resilience against the adverse
effects of droughts, promoting sustainable and adap-
tive farming practices amid increasing climate change
challenges.
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