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Abstract

We examine the impact of a six-fold increase in the global price of vanilla on small-
holder vanilla-farming households in Madagascar. The sudden increase in price leads
to sizable gains in household wealth for a broad proportion of the rural population in
vanilla-growing areas. This wealth shock leads to improvements in adult psychological
well-being, cognitive performance, and optimism about the economy. Existing research
has found that improvements in local economic conditions can have negative effects on
children’s human capital if better earning opportunities reduce parental involvement
with children. In our setting, we see no effects on child health or schooling, which is
in line with our finding that adults do not increase their time spent working or re-
duce their investments in children. Our overall results are consistent with much of the
existing evidence on the short-term effects of unconditional economic transfers, even
though the magnitude of the wealth shock here is unusually large. These findings in-
dicate that windfall gains from positive price shocks can have sizable welfare impacts,
while benefits to children in the near term can be limited in an extremely poor setting.
More research is needed to understand if children benefit in the longer term.
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1 Introduction

For many rural households in developing countries, off-farm labor market opportunities are

limited, and the cultivation of cash crops provides one of the few pathways to expand their

incomes beyond subsistence farming. As households increase their participation in cash crop

production, their livelihoods become more closely connected to output markets, and changes

in crop prices can have large impacts on their incomes. These changes in income can also

affect other dimensions of well-being, such as health and education.

To shed light on the relationship between commodity prices and the well-being of agricul-

tural households, we study a historically large and persistent increase in the price of vanilla.

Between 2015 and 2018, the global price of vanilla increased more than six-fold. We analyze

the impacts of this price change on vanilla farming households in Madagascar, which pro-

duces and exports around 80 per cent of the world’s vanilla crop. We first look at the extent

to which the increase in international prices leads to changes in the wealth of smallholder

households three to five years after the beginning of the price hike. Then we examine the

effects on several dimensions of human capital, including the psychological well-being and

cognitive skills of adults, as well as the health and education of children. By studying the

effects on these other outcomes, we can gain insight into the broader question of the relation-

ship between household economic circumstances and individual human capital. Our findings

also help us learn about the prospects for rural households to benefit from the production

of high-value crops, which has implications for policies aimed at promoting the production

of export crops.

Although we might generally expect that higher world market prices will lead to higher

incomes for producers, positive impacts may be limited or accompanied by important trade-

offs1—particularly in a setting like Madagascar, which is one of the poorest countries in the
1The existing evidence from other contexts is mixed: Beck et al. (2018) and Adhvaryu et al. (2019b) find

that international coffee price changes are transmitted to producer households in Vietnam and Tanzania,
respectively, while Angrist and Kugler (2008) find only modest economic benefits in coca producing regions
in Colombia.
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world, with 80.7 per cent of the population living in extreme poverty in 2012.2 Given the

low level of market integration and limited access to information among small and isolated

farmers living in remote regions that produce vanilla, middlemen may have substantial mar-

ket power, which they can use to drive down the prices paid to farmers, and which could

influence the pass-through of increases in the world price.3 Although the evidence in this

regard in Madagascar is limited, industry observers report that farmers may receive only 5

to 10 per cent of the export value of their crop (Financial Times, 2018).

Even if the price increase does result in positive income shocks for smallholder producers,

the expected impacts on other aspects of well-being are ambiguous. We might expect higher

income to lead to improvements in psychological well-being for adults. Yet while some

studies of cash transfer programs have documented positive impacts on mental health and

other aspects of psychological well-being, the range of estimates across studies is large, and

other studies find tightly-estimated null effects.4 Beyond the cash transfer literature, the

evidence from other settings is more limited.5 In our specific context, there may even be

reason to expect a negative effect on psychological well-being if, as suggested by several
2As measured with the international poverty line of USD 2.15 per capita consumption (in 2017 PPP);

see World Bank (2023b).
3This situation has been observed elsewhere. In Guinea-Bissau, farm-gate prices of cashew nuts are a

result of oligopsonistic competition, given a market concentration of traders who buy the cashew at the farm-
gate, relative to a large number of smallholder cashew farmers (Cont and Porto, 2014), and in Côte d’Ivoire,
much of the wealth from cocoa production has accrued to corrupt officials and the highly concentrated
corporate sector (Merckaert, 2022).

4For example, Haushofer and Shapiro (2016) find large positive effects on psychological well-being resulting
from unconditional cash transfers to poor households in Kenya; Hidrobo et al. (2020) find positive impacts
of cash transfers in Mali on some areas of psychological well-being, but no impacts on cognition, while
Bossuroy et al. (2022) find that economic transfers improved both economic outcomes as well as mental
health, and combining these interventions with skill-building and psychosocial interventions increased the
effect, in line with findings by Banerjee et al. (2015) on multi-faceted poverty graduation programs. See
Romero et al. (2021) for a review and meta-analysis of this literature. Zimmerman et al. (2021) review the
literature on the mental health effects of cash transfers specifically for young people (aged 0-24) in low- and
middle-income countries (in contrast to Romero et al. 2021, who also include estimates for adults and from
advanced economies). While most of the studies analyzed by Zimmerman et al. (2021) find positive effects
on some mental health outcomes, there is substantial heterogeneity across studies in the size of the effect as
well as which outcomes are affected. And for depressive symptoms in particular, their meta-analysis finds
no statistically significant effect.

5Andersen et al. (2022) find that winning a housing lottery in Ethiopia has zero effects on adults’ psy-
chological distress, but they do find increases in overall life satisfaction. Cesarini et al. (2016) find no effects
on adult mental health from lottery wins in Sweden.
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media reports, the resource windfall leads to increases in local crime or instability (BBC,

2019; O’Reilly, 2018).

The expected effects on children’s and adolescents’ human capital are even more am-

biguous. The income effect from higher crop revenues should increase investments in human

capital, all else equal. But this effect may be offset by a substitution effect or “opportunity

cost channel,” where the higher returns to cash crop production raise the opportunity cost

of time-related parental investments in children’s health (Miller and Urdinola, 2010) or ed-

ucation (Atkin, 2016; Carrillo, 2020; Uribe-Castro, 2021). The empirical findings from the

literature offer mixed results in this regard, with some studies finding that increased returns

to income-generating activities result in negative effects on children’s health, nutrition, and

education, while others find the opposite.6

Our identification strategy exploits the rapid increase in the price of vanilla from less

than USD 100 per kg in 2015 to a record high in 2018 of USD 600, a unit price comparable

to that of silver. To identify the impacts, we combine information on the timing of the price

change with variation in vanilla production across households and regions. Several features

of this setting assist with our empirical identification. Individual farmers producing vanilla

operate on a small scale, with little opportunity to influence the price. The increase in price

appears to be largely due to the increased demand for natural vanilla by global consumers

(Steavenson, 2019), reflected in Nestlé USA’s decision in 2015 to only use all-natural vanilla

in its products (Nestlé, 2015; Reel, 2019), combined with the relatively inelastic supply of

vanilla.7 Since the time between planting and harvesting can take up to four years, farmers

cannot quickly adjust output in response to price fluctuations, and households that adopt

vanilla in response to the price change would not see benefits for several years. Finally, with
6See Ferreira and Schady (2009) for a discussion of the literature examining the effects of economic

shocks on children’s human capital. Beck et al. (2018) provide more recent evidence related to the effects
of commodity prices changes in Vietnam. And Charris et al. (2024) provide further evidence regarding the
income and substitution effects of income shocks caused by tariff reductions in Brazil.

7The supply was further constrained by a cyclone that hit part of the vanilla-growing region in 2017. In
Section 6.2, we estimate alternative specifications accounting for the exposure to the cyclone using geocoded
information of its track.
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datasets spanning multiple pre-shock rounds, we are able to test for pre-trends using an

’event-study’ design, bolstering confidence in our results.

We use several datasets that straddle the price shock. Most important is a large panel

survey, in which we collected a wide range of information since 2003 on over 1400 individuals

who were around 30 years of age in 2019. These data include information about vanilla

production at the household level. Using a differences-in-differences design, we compare

outcomes over time for vanilla producers and non-vanilla producers in terms of wealth,

savings behavior, psychological well-being, cognition, and work.

In addition to this household-level panel, we also use data from several nationally-

representative household surveys conducted before and after the price increase. Unlike our

panel, these surveys lack household-specific information on vanilla production. We there-

fore combine these datasets with information on vanilla production at the community level

and compare households living in vanilla-producing areas to those in other regions. These

surveys include information related to wealth, access to health services, and perceptions of

economic well-being, along with (limited) information on child health and education. For

those outcomes which are common to both our panel data set and the repeated cross sec-

tional surveys, such as wealth, our results are broadly consistent despite the differences in

data sources and identifying assumptions, bolstering confidence in our findings.

Our main results are as follows. We first demonstrate that the increase in vanilla prices

led to substantial increases in wealth among vanilla-producing households and in vanilla-

producing regions. Using an asset index, we observe a relative increase in average wealth

of vanilla farmers ranging from 0.45 to 0.83 standard deviations. Vanilla farmers reported

median annual vanilla revenue of USD 7,131.60 in 2019 (PPP-adjusted), a value equivalent

to roughly 2.6 times the annual consumption expenditure of a household that lives just

at the international poverty line. Given that 80.7 per cent of the population lives below

this poverty line, the vanilla revenue places households among the relatively wealthy.8 We
8Based on our average household size of 3.1 members, the per-person vanilla revenue corresponds to

roughly 1.6 times the level of GDP per capita in 2019 (in 2017 PPP).
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likewise observe a large shift in the vanilla region’s overall wealth distribution relative to

the rest of the country. While the rural wealth distribution was initially similar across these

areas, after the shock, 76 per cent of households in the vanilla region had wealth levels above

the national median.

Beyond these economic outcomes, we also find improvements in vanilla farmers’ psy-

chological well-being and cognition. Using a measure of the personality trait “emotional

stability” as a proxy for psychological well-being, we find a relative increase in psychological

well-being of around 0.4 standard deviations.9 The absolute magnitudes of our estimated

impacts are large relative to the existing literature, but the magnitude of the income shock

is also unusually large; if we scale the effect by the size of the income shock, our effect sizes

are broadly in line with the findings from the literature on economic transfers.10 People

residing in vanilla-producing communities also report a relative increase in satisfaction with

their living conditions and greater optimism about the economic conditions of the country.

We additionally measure cognitive performance, using math and French tests, and find a

relative increase in the math score for vanilla farmers of around 0.3 standard deviations, but

no statistically significant effect on the French score.

Although we find several improvements in adult economic outcomes and well-being, we

do not find any evidence of improvement in human capital outcomes among children and

adolescents. Children in vanilla communities do not have better health status at birth or

afterward compared to children in non-vanilla communities, which is remarkable given the
9Emotional stability is the name given to one of the “big five” personality traits, and has been shown

to be strongly correlated with subjective well-being, life satisfaction, and happiness (DeNeve and Cooper,
1998; Hills and Argyle, 2001; Winzer et al., 2021). This trait is alternatively known as neuroticism, in which
case the values take the opposite sign (thus representing a measure of emotional instability). To measure
the emotional stability of our cohort members (as part of a questionnaire designed to capture noncognitive
or personality traits), we asked their agreement with a series of 19 statements, such as “I am often worried”
or “I get easily frustrated.”

10In their review of the literature on the impact of economic transfers, Romero et al. (2021) report an
average effect on psychological well-being of 0.1 standard deviations across all intervention types, while our
estimated impacts on psychological well-being range from 0.36 to 0.45 standard deviations. The annual
revenue of vanilla (USD 7,131 in 2019 PPP) is also higher than the economic transfers in most RCTs, where
the median economic transfer is equivalent to USD 540 PPP globally. In low- and middle-income countries,
there is large variation in transfer sizes ranging from USD 25 PPP in Malawi (Ohrnberger et al., 2020) to
USD 6,475 PPP in a multifaceted poverty graduation program across six countries (Banerjee et al., 2015).
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low health status of children in the country, with 42 per cent of children being stunted in

2018 (INSTAT, 2019).11 We see no effect on educational attainment for adolescent women in

vanilla communities relative to other rural parts of the country. As a possible explanation for

why the increases in wealth do not translate into health improvements, we look for evidence

that positive wealth effects could be offset by reductions in parental investment—particularly

parental time investments in children—but we find no evidence that this “opportunity cost

channel” plays an important role.12 We also examine the utilization of public services that are

important inputs to child health, including use of antenatal care services and household access

to safer sanitation and drinking water, and here too we find no significant improvements.

Given the important role that these public services play in preventing childhood illnesses,

the lack of any impact here may help to partially explain our finding that the positive wealth

shock does not contribute to improvements in child well-being.

Our paper contributes to several strands of the large literature examining the effects of

income shocks and household economic resources on human capital. First, our results add

to the literature examining the contemporaneous effects on mental health and psychological

well-being. Our setting stands out due to the nature of the income shock: the income

gains are unusually large, relatively persistent, and driven by agricultural commodity price

fluctuations as opposed to policy interventions. Yet our estimated effects on the psychological

well-being of adults are broadly consistent with the findings from evaluations of economic

transfer programs, suggesting that the estimates from those studies may apply to income

changes outside the context of transfer policies.

We also contribute to the large subset of this literature specifically focused on children’s

human capital in developing countries.13 In contrast to our positive estimates for adults psy-
11This indicator of chronic malnutrition is measured by height-for-age being below 2 standard deviations

from the reference mean.
12If anything, in our context, we might expect to see improvements in parental time investment, given

our other findings for adults. Specifically, we find no increase in hours worked along with a reduction in
time spent on household chores, potentially allowing parents to spend more time with children; we also find
increases in emotional stability and cognition, which could potentially increase the quality of these time
investments.

13In addition to the literature on commodity price fluctuations (Adhvaryu et al., 2019a,b; Beck et al., 2018;
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chological well-being and cognition, we generally find no effects on children’s human capital.

The lack of evidence for a negative “opportunity cost channel” is potentially consistent with

the windfall nature of our income shock: in the short-term, producers benefit from higher

farm-gate prices with little change in outside labor market opportunities, and thus the scope

for negative substitution effects is small. Together with the lack of any significant overall

impact on children in the three years since the start of the price increase, our findings suggest

that the income effects on child health and education in our context are also small or zero.14

This interpretation is also consistent with the related evidence from randomized controlled

trials of unconditional transfers: while these transfers generally do not result in the negative

effects on children’s human capital observed in other contexts, the positive effects on these

outcomes are also generally modest.15

Another contribution of our paper is the ability to examine the short-run effects across

multiple outcomes for both adults and children, thereby complementing the literature on

long-run effects. Understanding the dynamic effects of income shocks over time is critically

important for assessing the relative costs and benefits of policies. A large and growing body

of literature has consistently found long-run effects on human capital and earnings due to

income shocks during childhood, particularly when it comes to the critical period around

birth and the first years of a child’s life (Almond and Currie, 2011; Almond et al., 2018; Barr

et al., 2022).16 Because much of this literature relies on matching historical shocks to more

Carrillo, 2020; Cogneau and Jedwab, 2012; Kruger, 2007; Miller and Urdinola, 2010; Uribe-Castro, 2021;
Kebede, 2021; Mekasha et al., 2022), the sources of economic shocks that have been studied are varied and
include weather shocks, macroeconomic fluctuations, conflict, changes in trade policy, and plant openings.
Because these shocks can influence not only household income, but many variables simultaneously, including
factor prices, agricultural input and technology use, and local services, there can be multiple channels of
impact that can be difficult to disentangle. Furthermore, recent evidence suggests that the effects of these
income shocks may vary depending on what part of childhood children are exposed (Beshir and Maystadt,
forthcoming; Carneiro et al., 2021).

14To the extent that this is true in other settings, it helps explain the prevalence of studies that find
negative overall effects (Atkin, 2016; Carrillo, 2020; Miller and Urdinola, 2010; Uribe-Castro, 2021): if the
income effect is small, only a moderately-sized substitution effect would be required to turn the overall
impact negative.

15See Bastagli et al. (2019) for a summary of the near-term evidence from RCTs, which show modest
effects of cash transfers on children’s skills and height and weight.

16East et al. (2023) find that these effects persist even in the next generation.
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recent data, we often know little about the contemporaneous effects. In our setting, while

we see no impact on human capital outcomes for children, we do observe sizable effects on

household resources and parental well-being three to five years after the price increase—two

factors that have been shown to affect child outcomes over the long run. Considered in

the context of the existing literature, our findings suggest that we should be cautious when

interpreting the short-run effects of economic shocks on children’s health and education:

the presence of null (or even negative) results on specific human capital outcomes does not

preclude substantial positive effects over the long-run.17

The remainder of the paper is structured as follows. The next section provides a brief

discussion of the vanilla production process and the explanation for the price surge (Section

2). We then describe the data sets used (Section 3) and our empirical specifications (Sec-

tion 4), followed by a discussion of the main empirical results (Section 5) and robustness

checks (Section 6). Section 7 concludes.

2 Vanilla production in Madagascar

Vanilla cultivation requires specific agroecological characteristics to be viable as a cash crop.18

This limits opportunities for vanilla production around the world and helps explain why

Madagascar is the world’s largest producer of vanilla with an 80 per cent global market

share (O’Reilly, 2018).19 Within Madagascar, vanilla is only produced in the eastern coastal

areas of the country, particularly in the northeastern region of Sava, with a small amount of

production also in the Southeast. Other regions of the country, such as the highland areas

of central Madagascar, are not suitable for production, as vanilla is not adaptable to colder
17This is in line with the concept of time-complementarity of investments in children’s human capital,

whereby investments in early childhood are not productive if they are not followed up by later investments,
and whereby early investment facilitates the productivity of later investment (Cunha et al., 2006; Cunha
and Heckman, 2007).

18Several conditions need to be met, such as a temperatures of 20-23◦C, evenly distributed annual pre-
cipitation of 1,500 mm or more with no extended periods of drought or heat, an altitude up to 600 meters
above sea level, minimal winds, and soil pH value between 6 and 7 (Plant Village, 2022).

19Vanilla has been produced in Madagascar since the 19th century. While the plant is native to Central
America, it was introduced to Madagascar, Indonesia, and surrounding countries by the French.
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temperatures during winter months and at higher altitudes (Shriver, 2013). The map in

Figure 1 shows the distribution of vanilla production in the country.

Vanilla producers in Madagascar are small-scale farmers, often in remote villages that are

not accessible by roads. They are generally engaged in food crop production as well, both

for subsistence and for sale. Of the vanilla farmers in our sample, 88 per cent also grow rice,

14 per cent also grow manioc, and just a small minority also grow other cash crops, namely

cloves and peanuts. The median farm size for vanilla producers is 1 hectare, larger than the

average of 0.5 hectares of other farmers. The median vanilla farmer uses half of their land

(0.5 hectares) for vanilla cultivation.

In addition to the specific agroecological conditions required for the plant’s survival,

another distinctive feature of vanilla production is the long interval between initial planting

and first harvest. The time between planting and pollination is as long as three years, and

from pollination it takes from seven to nine months to harvest. Given the close to 4-year time

span between planting and harvest, vanilla producers can only slowly increase production

when faced with increased demand (O’Reilly, 2018).

The production of vanilla also has little economies of scale, as every step in the produc-

tion process—from planting to hand-pollination to pruning and weeding—is highly labor-

intensive.20 While in Central America the plant is pollinated by bees, in Madagascar and

other regions of the world vanilla requires hand-pollination. Each individual flower blooms

just one day of the year, and therefore the task of pollination is very time-sensitive. The

pollination occurs between October and January, and the crop is harvested between June

and August (Hansen et al., 2016). Between pollination and harvest, the plant requires prun-

ing, fertilization, and disease management. The longer the vanilla is allowed to mature on

the plant, the higher the concentration of vanillin and the higher the quality of the plant,

which can also affect the market price.21 The tasks related to the production (as well as
20Crop husbandry during the growing period requires 260 days of labor per hectare during the first year,

with approximately 460 additional days of labor during the first 4-8 years in a plant’s life before it reaches
full maturity (Cadot et al., 2008).

21The vanilla plant is a vine that requires a host, such as trees, to attach to. It is grown either on a
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the post-harvest processing) are relatively light physical labor requiring intricate handiwork;

there is little advantage of a specific gender or age at any part of the production process,

and labor on vanilla farms has traditionally been supplied by household members, with little

hired labor (Cadot et al., 2008).

The output of the harvest is the green vanilla beans. Most farmers (95 per cent) sell

these directly to collectors at the farmgate (Shriver, 2013). Most collectors at farm gate

are closely connected with a preparator, who cures the vanilla. The preparator sorts the

beans according to quality before selling them to an exporter, who usually is responsible for

the final post-harvest processing, which involves aging the vanilla.22 The entire post-harvest

process of curing and aging takes up to six months, and thus further contributes to the slow

supply response to increased demand. Finally, the exporters contract with importers, who

do the final packaging and sell the vanilla to wholesalers and retailers (Shriver, 2013).

Until 1993, the price of vanilla was determined centrally by Madagascar’s Vanilla Mar-

keting Board (VMB). The abolition of the VMB led to price fluctuations for producers as

the prices were set in global markets (Cadot et al., 2008). Figure 2 illustrates the dramatic

increase in vanilla prices after 2015. The export price of vanilla was as high as USD 400

per kg in 2018, with retail prices climbing to USD 600 per kilogram. This is a remarkable

increase from price levels that were consistently below USD 50 per kilogram until the mid

2010s. In 2019 among our sample, the revenue from vanilla was over 20 times that of cloves,

another cash crop spice produced in Madagascar. Vanilla farmers reported earning a median

of 8,000,000 Ariary in revenue in the last 12 months, equivalent to PPP-adjusted USD 7,130,

which translates to USD 178 PPP per kilogram.23

shady forest-like plot, or in a greenhouse, and due to its shallow roots, it can thrive in an intercropped farm.
Given the increased tree and vegetative cover the vanilla plants require, it can bring benefits to the farm by
protecting water, forests, and soil and thus preventing rice plots from soil erosion (Martin et al., 2022).

22This curing process involves wilting the vanilla by submersing the beans in hot water for several minutes,
after which the wilted beans go through a process where they are dried in sun during the day and then stored
in boxed wrapped in blankets at night until the beans acquire a deep brown color. For the aging process,
the dried beans are placed into closed boxes wrapped in wax paper for up to six months while the weight of
the crop decreases.

23Without PPP adjustment this is 2,160 USD, which translates to 54 USD per kilogram produced using
Google exchange rate of 1 USD = 0.00027 Ariary for October 1st 2019. The PPP-adjusted GDP per capita
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3 Data

Our study makes use of several datasets collected both before and after the price increase.

These datasets include a long-term panel study with information on household-level vanilla

production, several nationally representative household surveys, and a census of communes

containing information on crop production at the community level.24

3.1 Individual-level cohort panel

To analyze the impact of the vanilla price increase on vanilla producers, we use a dataset

which follows a cohort of young adults who were surveyed in 2003-04 when they were young

teens, then again in 2011-12 when they were around 20 years of age, and finally in 2019-20

when most were in their late twenties. We refer to this as the DEMTREND dataset.25 The

balanced panel includes extensive information on 1,346 cohort members with information on

a range of life course transition outcomes, labor and time use, as well as tests of cognitive

skills and non-cognitive personality traits. The surveys also include extensive information

on the household, such as details on asset wealth and agricultural production.

3.2 Repeated cross-sectional surveys

We combine data from several other household surveys to analyze the effects of the vanilla

price shock in the communities producing vanilla. The first pooled cross-sectional dataset

we construct combines four nationally representative household surveys: the UNICEF Multi

Indicator Cluster Survey (MICS) collected in 2018, which contains extensive information on

child well-being, is combined with three Malaria Indicator Surveys (MIS) collected in 2016,

was USD 1,652 in 2019 (World Bank, 2023a).
24The datasets employed and their timing relative to the vanilla price surge are presented in Appendix

Figure A1.
25The individual survey waves are referred to as the Madagascar Life Course Transition of Young Adults

Survey (for the 2011/12 and 2019/20 waves) and the Progression through School and Academic Performance
in Madagascar Survey (or EPSPAM for the 2004 wave). See Glick et al. (2015) and Herrera Almanza et al.
(2017) for additional details about the first two waves. For the 2019/20 wave, we attempted to contact all
of the households included in these earlier waves. See Section 6.4 for more information about attrition.
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2013, and 2011, which are collected within the Demographic and Health Surveys (DHS)

project. These MIS surveys contain information on the demographic characteristics of the

household, as well as a range of data on household living standards and information on cluster

GPS coordinates.26 For our analysis we exploit information on asset ownership, educational

attainment of female household members, and information on the use of antenatal care

services. The same information is available in the MICS, and by combining these data sets

we can observe how these outcomes change over time. Since the MICS is wider in scope,

we also utilize information collected by the MICS 2018 on child malnutrition, birth weight,

and skills, as well as various indicators of parental investment in children’s human capital to

investigate cross-sectional differences in these outcomes between vanilla regions and the rest

of the country.

In addition to the MIS-MICS dataset, we analyze a separate dataset containing multiple

waves of the Afrobarometer surveys conducted in Madagascar for the years 2008, 2013, 2015,

and 2018. These data are part of a pan-African series of national public attitude surveys on

democracy, governance, and society. They also contain information on household economic

outcomes, asset ownership, and expectations about the economic situation.

3.3 Commune-level data

To identify the vanilla-producing communities, we use geocoded information from the Com-

mune Census conducted by the National Center for Applied Research for Rural Development

(FOFIFA) and the National Statistical Institute (INSTAT) in 2007. Communes are the

smallest identifiable geographical locality in the country.27 From the Commune Census we

classify a commune as vanilla-producing if vanilla is listed as one of the top 5 crops cultivated

in the community, in terms of either value or land area cultivated. We use the GPS coordi-
26The MIS surveys are more limited in terms of the range of questions relative to the full DHS survey.
27All communes in the country were included, and focus group interviews were the basis for designing

the survey instrument, which collected information on the level of socioeconomic development, including
public services, physical and social infrastructure, production and insecurity risk, agricultural production
and livestock, transport, and social capital and welfare.
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nates from our household survey datasets (DEMTREND, MIS-MICS, and Afrobarometer)

to identify which clusters in these datasets are located in the vanilla-producing communes

by matching Commune Census data to commune-level shapefiles.

3.4 Summary Statistics

The DEMTREND data indicate that, compared to other households, vanilla-farming house-

holds became wealthier over time: initially they have a lower average value for the asset

index in 2003 and 2012, while in 2019 it is substantially higher than for non-producers.28

There is a substantial increase in informal savings among the vanilla-producing households,

from 7.9 per cent in 2003 to 70 per cent in 2019, but no similar increase in formal savings.29

Nearly all the cohort members in vanilla-producing households report agriculture as an

occupation. While the cohort members in vanilla-producing households are more engaged in

agricultural labor in 2012, the gap with non-producers widens in 2019. Producers are also

less likely to engage in unpaid household work. While vanilla-farming cohort members have

consistently lower test scores than non-producers, a finding in line with their lower grade

completion, the gap narrows in both math and French test scores between 2012 and 2019.

Similarly the gap in indicators of emotional stability, which is higher for non-producers,

disappears over time.

We compare vanilla-producing communities to the rest of the country using the MIS-

MICS and Afrobarometer pooled cross-sections.30 Data from before and after the vanilla
28Summary statistics for the DEMTREND panel data, which includes information on vanilla producing

households are presented in Appendix Tables A1 and A2. Table A1 displays data for the full sample, such
that the first column shows summary statistics on the pooled data (2003, 2012, and 2019), and subsequent
columns display the means by year across vanilla-producers and non-producers.

29We also compare the pooled means across the years between vanilla farmers and all other households,
and also across two comparison groups relevant for our analysis: non-vanilla-producing households living
in communities where vanilla is produced; and non-vanilla-producing agricultural households, defined as
households that held land or had agricultural production anywhere in the country (Appendix Table A2).
While vanilla farmers are slightly wealthier than other agricultural households on average over time, they
have lower asset ownership relative to other households in the full sample, and also relative to all other
household in the vanilla communities.

30See Appendix Tables A3 and A4 for statistics from the MIS-MICS data and Appendix Table A5 for
statistics from the Afrobarometer data.
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price increase show a relative increase in the average asset index of households in vanilla

communities compared to households in other regions. There has been an overall increase in

ownership of consumer durable goods in particular: for example, while motorcycle ownership

has stayed fairly constant in non-vanilla-producing communities, in vanilla communities the

ownership rates increased from 5.2 per cent to 12 per cent between 2016 and 2018 (Appendix

Table A3). Mobile phone ownership increased from 32 per cent to 58 per cent during that

same period in the MIS-MICS data, with similar increases observed in the Afrobarometer

data.

Finally, respondents in vanilla communities were initially just as satisfied with their

economic conditions as respondents elsewhere in the country before the price shock, but

much more satisfied in 2018. This pattern also applies to their assessments of the country’s

present economic conditions and improvements in the country’s economic conditions over

the previous 12 months (Appendix Table A5).

4 Model

We examine the effects of the price shock using a difference-in-differences research design

in which we study how various outcomes evolve over time for people who are more or less

exposed to the price shock. Across all of our specifications, we rely on the assumption that

the timing of the vanilla price shock is exogenous with respect to the small-scale producers

in our data. To capture the variation in exposure to the price shock, we utilize two different

empirical strategies. First, using our DEMTREND individual-level panel data, we investigate

the impact of the vanilla price shock on a range of outcomes for vanilla farmers, where the

comparison group is members of non-vanilla-producing households. Second, we examine

the impact of the price shock on people living in vanilla-producing communities, where the

comparison group consists of people living in other areas without vanilla production. For

both of these specifications, we can test for the significance of the pre-trends given multiple
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rounds collected prior to the price shock, for which we use an ‘event-study’ design.

4.1 The effects of the price increase on vanilla farmers

For the analysis using the DEMTREND panel data that includes information on household-

level vanilla production, we estimate a model that takes the form

Yicw = αi + β1Produceri × Postw + ωw + εicw (1)

where the variable Yicw denotes outcome of individual (or household) i in enumeration area

c and wave w. The variable Produceri takes a value of 1 if the household produces vanilla.

The variable Postw takes a value of 1 for the 2019 survey wave—the only wave after the

price increase—and 0 for the previous two waves (2003 and 2012). Individual fixed effects,

denoted by αi, capture time-invariant characteristics of the person (or household), and ωw are

dummies for the three waves of the panel. Standard errors are clustered at the community

level c.

The identifying assumption in these analyses is that non-producers provide a good con-

trol group for characterizing how outcomes for vanilla producers would evolve in the absence

of the price shock. While we cannot directly test this assumption, we can examine how

our estimates change when we use different controls groups. We run the analysis using three

different comparison groups. First, we use the full sample, comparing vanilla producers to all

other individuals in the survey. Second, we restrict our analysis to only those individuals liv-

ing in vanilla-producing communities, comparing vanilla producers to nearby non-producing

households. This comparison helps to address the concern that other region-specific shocks

could be influencing our results, especially given the geographic pattern of vanilla production,

which is largely concentrated in the northeastern part of the country (Figure 1). However,

one limitation of this approach is that the presence of local spillovers to non-vanilla producers

might lead us to underestimate the true effect. Third, we restrict our sample to agricultural
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households. The purpose of this sample restriction is to obtain a comparison group that is

most similar to vanilla producers, in terms of capturing cohort members who may have had

similar opportunities in life, but who do not all live in vanilla-producing communities.31

In addition to the above specification, we implement another empirical strategy that

exploits an alternate source of identifying variation. Instead of identifying off of differences in

vanilla status across individuals, we exploit the geographic variation in vanilla production and

compare people living in vanilla-growing regions to people living elsewhere. (This is the same

identifying variation that we use when analyzing the repeated cross-sections of nationally

representative surveys, discussed further in the following section.) Using an instrumental

variables (IV) approach, we estimate the same specification displayed in Equation (1), except

that we instrument individual-level vanilla production using an indicator for whether the

person resides in a vanilla-producing commune.32 For this specification, we use the sample

containing all agricultural households.

4.2 The regional effects of the vanilla price increase

For the analysis using repeated waves of cross-sectional household surveys (the pooled MIS-

MICS dataset and the pooled Afrobarometer dataset), our model takes the form

Yicdt = β1V anillac + Postt + β2V anillac × Postt + δd × V anillac + γt + αXit + εicdt (2)

where the variable Yicdt denotes the outcome of household or respondent i residing in com-

mune c and district d during year t. The variable V anillac takes a value of one if the

household resides in a vanilla-producing commune and thus captures the spatial variation of

vanilla production. In the analyses using the MIS-MICS dataset, Postt takes the value one

for the 2018 survey and zero for the three earlier surveys in 2011, 2013 and 2016; for the
31We define agricultural households as those that report any land under cultivation or any crop production.
32Specifically, we instrument the Produceri × Postw term with the interaction V anillac × Postw, where

V anillac is a commune-level indicator for whether vanilla is reported as one of the top 5 crops in the 2007
commune census.
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Afrobarometer analysis, Postt takes the value one for 2018 and zero for the years 2008, 2013

and 2015.

Additionally, we include district-level fixed effects (δd) to capture time-invariant charac-

teristics at the district level.33 Since the surveys sample different households in each wave,

we are unable to examine individual- or household-level changes over time. By including

these district-level panel identifiers, our estimates are identified by comparing the within-

district changes in average outcomes in vanilla-growing areas to those in other areas of the

country. To account for the fact that some districts contain both vanilla-producing and non-

vanilla-producing communes, we interact the district fixed effects with the commune-level

indicator for vanilla status. Finally, we also include controls for demographic characteristics

of the household denoted by Xit, as well as fixed effects for each of the four survey years

(γt). We report regression results using population weights, and we cluster standard errors

at the district level. Since the bulk of vanilla cultivation takes place in rural areas, we focus

our analyses on rural households.

We also estimate a specification where we interact the commune-level vanilla status with

the individual year dummies (γt) instead of Postt. In these specifications, we compare the

coefficient estimates on the interaction term for the wave after the price increase (2018) to

the estimates corresponding to earlier waves in order to capture the effect of the vanilla

price shock on the outcomes of interest. These results also allow us to look for evidence of

differential pre-trends between vanilla and non-vanilla regions.
33As the MIS and the MICS datasets are repeated cross-sections using different communities across different

waves, we do not necessarily have information on the same villages over time. In order to control for time-
invariant characteristics for a geographical region, a district is the smallest common geographical unit that
reliably contains information from each of the four repeated cross-sectional datasets.
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5 Results

5.1 Wealth

We begin by examining the effects of the price shock on household wealth, both for vanilla

farmers as well as for the population living in vanilla-producing communities. We find that

higher prices led to substantial increases in asset holdings for both groups.

Table 1 presents the difference-in-differences results from the cohort panel dataset show-

ing the impact of the price increase on the wealth of vanilla farmers using a household-level

asset index. We estimate the effect relative to three comparison groups: all other cohort

members in the full national sample (Panel A); only those cohort members residing in com-

munes where vanilla is produced (Panel B); and only those cohort members (from any region)

living in households engaged in agriculture for their livelihoods (Panel C). In a fourth spec-

ification (Panel D) we continue to restrict the sample to agricultural households and use

the commune-level indicator of vanilla production as an instrument for household vanilla

production.

Across all specifications, we see a large and statistically significant increase in household

wealth. The asset index is normalized such that the distribution of the control group of

non-producers in the full sample has mean 0 and standard deviation of 1. The coefficient es-

timates in Panel A therefore correspond to a relative increase in the wealth of vanilla farmers

of around 0.45 standard deviations from the comparison group mean. We find slightly larger

effects in magnitude—corresponding to a relative increase of 0.54 standard deviations—when

we restrict the analysis to only households residing in vanilla-producing communities (Panel

B). The coefficient estimates are similar when comparing only to other agricultural house-

holds (Panel C), a group that is likely to be most similar to vanilla-producing households.34

In Panel D, the coefficient estimates using the IV estimator are substantially larger than the
34The standard deviation of the asset index for the three comparison groups is 1, 0.97, and 0.82, respec-

tively. If we instead standardize the wealth distribution relative to the comparison group of agricultural
households, the fixed effects estimate in Panel C corresponds to an effect of 0.544 standard deviations.
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previous estimates.35 Across specifications, the estimates are stable when we add controls

(column 2) and when moving to a household fixed effects specification (column 3).36

Table 2 displays results comparing households living in vanilla regions to those in other

areas of the country using the pooled MIS-MICS cross-sectional survey waves along with

district-level panel identifiers.37 The variable “post” is an indicator for the fourth survey

round (2018). Vanilla communes are municipalities that reported growing vanilla in the

commune census of 2007. We find that the price increase resulted in an increase of around

0.35 standard deviations in the asset index in vanilla-producing communities relative to

non-vanilla-producing communities. Columns 3 and 4 of Table 2 show that these results

are driven by households living in rural areas, which likely reflects the fact that vanilla

farmers reside primarily in rural areas. If we normalize the rural and urban coefficients by

the sample-specific distributions, these estimates correspond to a relative increase of about

0.43 standard deviations in rural areas and 0.31-0.37 in urban areas.38 Within the vanilla-

producing regions, a quarter of the survey clusters are defined as urban in the MIS-MICS

datasets; in these areas, there is no statistically significant wealth increase as vanilla prices

increase as compared to other urban areas of the country (columns 5 and 6 of Table 2). For

our subsequent analyses, we restrict the sample to households residing in rural areas only.

Figure 3 displays results using the same pooled MIS-MICS dataset, but instead of using

the “post” variable, here the survey wave indicators are interacted with the vanilla commune
35Part of the explanation for this difference is likely due to the fact that some of the households in our

sample that report producing vanilla live outside of those communes that are classified as vanilla-producing
according to the commune census. The low prevalence of vanilla production in these areas may reflect the
poor agroecological suitability for vanilla, such that the vanilla producers that we observe in these areas are
less likely to benefit from the price increase. The local average treatment effect (LATE) that we estimate
in panel D is identified off of those vanilla producers living in communes where vanilla was one of the top 5
crops in 2007.

36Controls include both time varying and time-invariant variables, namely household size, whether the
household is new, female household head (in 2012), highest grade attained by the cohort member in 2012,
and the cohort members height (in cm in 2012).

37Recall that these surveys lack information on vanilla production at the household level. Instead, these
estimates exploit the geographic variation in the location of vanilla production shown in Figure 1, and thus
represent an average or “intent-to-treat” (ITT) effect across all vanilla-producing and non-vanilla-producing
households.

38The standard deviation of the wealth index is 0.96 in the full sample, 0.64 in the rural sample, and 1.24
in the urban sample.
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indicator. Compared to the base year of 2016, we find a similarly large and statistically

significant increase in wealth. The figure also allows us to look for evidence of differential

trends in the pre-treatment period; we see that the pre-trend is not statistically significant,

and if anything, it is in the direction of greater wealth for the non-vanilla regions.39,40

We also investigate which specific assets contribute to these increases in wealth. In the

cohort panel, we find that the ownership of mobile phones, motorcycles and TVs increased

substantially among vanilla producers relative to all comparison groups.41 We find broadly

similar results using the MIS-MICS dataset: households living in vanilla-producing com-

munes see a 50 per cent increase in the ownership of mobile phones and a 38 per cent

increase in having a finished roof. There is also a nearly three-fold increase in the ownership

of motorcycles, from a low mean level of 4.5 per cent. We also see significant increases in

ownership of radios and watches, but no significant effect on cars or bicycles.42

39Appendix Figure A2 replicates this analysis separately for rural and urban areas, finding that pre-trends
are insignificant also for the subsamples, and showing that while there seems to be some indication of a
wealth increase in the urban areas, it is more imprecisely measured than the substantive increase among the
rural clusters.

40To compare the findings across datasets, we also estimate a similar specification using the DEMTREND
panel. Instead of comparing vanilla and non-vanilla households, we examine the effect of residing in a vanilla-
producing commune. These estimates represent the “reduced form” of the IV specification in Table 1 (and
are displayed in Appendix Table A6 Panels 1 and 2). In the sample containing agricultural households only,
the estimated magnitudes are roughly similar to the coefficient estimates for the rural sample in Table 2:
around 0.28 in the MIS-MICS vs. 0.33 in DEMTREND (Panel 1 of Table A6), despite different samples
used for analysis. When we relax the sample restriction in the DEMTREND panel to include all households
(including those residing in urban areas), the reduced form results are no longer statistically significant
(Panel 2 of Table A6). Compared to the ITT estimates from Banerjee et al. (2015), who conducted poverty
graduation programs in six countries with large transfer sizes, the magnitudes of our estimated effects for
households in vanilla communities are slightly larger (around 0.34 SD in Panel 1 of Table A6 vs. 0.258 SD
in Banerjee et al. 2015); the annual median vanilla revenue among vanilla producers is also slightly higher
than their transfer size, 7,132 vs. 6,475 USD PPP (Appendix Figure A3).

41These results are reported in Appendix Table A7. In the regressions using the full sample (Panel A),
mobile phone ownership increased 33.6 percentage points, corresponding to an 86 per cent increase from the
comparison group mean (39 per cent). Similarly, motorcycle ownership increased by 24.6 percentage points—
a 4.4-fold increase from the comparison group mean of only 5.5 per cent (Appendix Table A2). The assets
for which we observe no relative difference by vanilla production include cars, bicycles, and refrigerators or
freezers.

42These results are reported in Appendix Table A8, relative to the means reported in Appendix Table A3.
Car ownership is rare in rural areas, and many households only have access to their dwellings via small
paths rather than roads that can be accessible cars. We also report the results for specific assets in the
Afrobarometer survey in Appendix Table A8; the standard errors are much larger, likely due to the smaller
sample size, and only one of the four assets shows a statistically significant effect.
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5.1.1 Wealth Distribution

We also examine the effects of the price shock on the overall distribution of wealth in rural

areas using the MIS-MICS repeated cross-sections. For each household living in a vanilla

commune, we determine their corresponding rank in the wealth distribution of households

in non-vanilla areas in the same time period. This allows us to display the wealth distri-

bution for vanilla areas relative to non-vanilla areas, and then plot this relative distribution

separately for the pre- and post-shock periods.43

Figure 4 shows that the distribution of wealth in vanilla communes shifts substantially

to the right after the price shock. Prior to the price shock, wealth of the average household

was roughly similar between vanilla and non-vanilla areas, with about half (51%) of rural

households in the vanilla region falling in the top 50 per cent of the rural wealth distribution.

By 2018, this share increased to over three-fourths (76%). We can also compare these two

distributions to estimate a lower bound on the proportion of households affected by the

shock. In order to move from the first distribution to the second, it is necessary to increase

the wealth ranking of at least 28 per cent of the sample. This means that at least 28 per

cent of households living in vanilla communes experienced a relative increase in wealth after

the price shock, though the actual number could be much higher.

A factor contributing to these widespread benefits at the community level is the high

level of engagement in vanilla production by a large share of the households in the vanilla

producing regions. Using the DEMTREND sample, we find that about 38 per cent of

households living in the vanilla-producing communes (as determined by the commune census)

are producing vanilla in 2019-20, compared to less than 1 per cent of households living in

other communes. We find similar numbers using an alternative source of data: in the 2010

wave of the periodic household survey conducted by the government of Madagascar, 37 per

cent of rural households living in the vanilla communes report growing vanilla, compared to
43We aggregate the 3 MIS pre-shock surveys and display one overall distribution for the pre-period.
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less than 1 per cent of households in other areas.44

The vanilla shock also translates to sizable changes along important thresholds of the

welfare distribution. In 2012, an estimated 80.7 per cent of the Malagasy population lived

under the international poverty line. In Appendix Table A9 we estimate a model where

we proxy for this threshold in the welfare distribution using the asset index and analyze

how the price shock affects the probability of being below the 80.7th percentile of the asset

distribution.45 We find a 4.6 percentage point decrease in the probability of falling under

this asset poverty threshold after the shock, corresponding to an 8 per cent reduction from

the rural mean. Indeed, this is in line with the share of rural households in the vanilla region

being asset poor declining from 97 per cent between 2011-2016 to 93 per cent in 2018.

5.1.2 Other Financial Outcomes

Next we investigate the impact on other financial outcomes for vanilla producers in the wake

of the price increase, and the results are displayed in Table 3. We find a substantial relative

increase in the use of informal savings services, but no increase in savings in formal savings

institutions or in the prevalence of taking loans. These effects are taking place during a

time when formal savings are increasing among the sample, both in vanilla and non-vanilla

regions. At the same time informal savings are decreasing, but with a slower pace in vanilla

regions (Appendix Table A1). We also find that vanilla farmers are less likely to receive

remittances after the price shock, while there is no significant difference in the likelihood of

sending remittances. In fact, almost none of the vanilla producing households are receiving

or sending remittances in 2019 (Appendix Table A1).

While we cannot exclude the possibility that there are demand constraints for formal

savings, the fact that we see no effects on formal savings suggests that the barriers could be
44This survey is known as the Enquête Périodique auprès des Ménages 2010 (EPM 2010). To determine

which households lived in vanilla communes, we merged the EPM 2010 with data from our commune census.
45This is meaningful as the welfare metric used for the 2.15 USD per day (in 2017 PPP) measured from

consumption is strongly correlated with the asset distribution (Sahn and Stifel, 2003), and thus is used as a
proxy for welfare in the absence of such consumption data (Brown et al., 2019).

23



driven by the lack of supply, which is consistent with the paucity of banks in rural areas.

The decrease of received remittances could well indicate that there is widespread knowledge

within their social network about the wealth increase experienced by vanilla producers.

5.2 Adult psychological outcomes and time use

Next, we examine how the price rise and corresponding improvements in economic well-being

relate to the non-monetary well-being and time use of adult vanilla producers.

In Figure 5 and Table 4, we present evidence from the Afrobarometer surveys that in-

dicate that the increases in wealth described in the previous section are accompanied by

improvements in people’s perceptions of the economy and their own economic well-being.

Following the vanilla price increase, respondents living in in vanilla-producing areas are more

likely to characterize their own current living conditions in positive terms. The same result

holds when people are asked to assess the present economic conditions in the country as

well as the changes in the country’s economic conditions over the previous 12 months. And

these positive assessments also correspond to greater optimism about the country’s future

economic trajectory: following the price shock, people in vanilla-producing areas are more

optimistic in their expectations concerning the country’s economic conditions over the next

12 months time. The event-study designed used in Figure 5 confirms the statistically in-

significant pre-trends across all four outcome variables.

We then investigate the effects on the psychological well-being of adult vanilla producers

and display the results in Table 5. We construct indices of emotional stability using 19 ques-

tions from the non-cognitive personality questionnaire administered to the DEMTREND

cohort. Respondents were asked to rate their agreement (on a scale of 1 to 5) with questions

such as “I am often worried” and “I fear the worst will happen”.46 We construct two indices:

in column 1, the dependent variable consists of the average of the cohort member’s responses

across all 19 questions (on a scale of 1 to 5, and negating the sign on certain questions so that
46The full list of 19 questions is displayed in Appendix Table A10.
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higher values indicating better scores); in column 2, the dependent variable is constructed

using factor analysis on the 19 questions following the approach of Sahn and Villa (2016).47

We interpret these estimates on emotional stability as proxies for the effects on the individ-

ual’s psychological well-being, relying on previous research that has shown that emotional

stability is highly correlated with measures of psychological well-being (DeNeve and Cooper,

1998; Hills and Argyle, 2001; Winzer et al., 2021).

The results in Table 5 indicate that the price shock leads to improvements in the psycho-

logical well-being of adult members of vanilla-producing households. When we restrict the

sample to agricultural households only (Panel C), the estimates are significantly different

from zero and the magnitudes are sizeable: the coefficient in column 1 translates to a rela-

tive increase of 0.45 standard deviations, and the coefficient in column 2 translates to a 0.39

standard deviation increase from the comparison group mean. In panel D, the coefficient

estimates are again much more sizable, over 1 standard deviation increase from the com-

parison group mean. When we expand the comparison groups to include non-agricultural

households, however, the statistical significance declines: one of the estimates in Panel B

is not significantly different from zero, and the other estimates in Panels A and B are only

marginally significant (at the 10 per cent level), though similar in magnitude to those in

Panel C. These magnitudes are large relative to the estimates reported in the literature on

economic transfers to households (Romero et al., 2021), where the average effect in low-and

middle-income countries 0.115 SD, albeit with much lower transfer sizes on average.

We also look at whether the price increase confers any impact on the cognition of pro-

ducers. There are several channels through which the price shock could affect cognitive

performance. Poverty can impede cognitive performance (Mani et al., 2013), thus given the

large income shock we might expect a positive effect due to reduced cognitive load. Addi-
47We use as our dependent variable the individual’s score on the Big 5 trait known as “neuroticism” or

“emotional instability”, but we negate the sign so that higher values correspond to lower levels of neuroticism
and therefore higher levels of emotional stability. The DEMTREND module on non-cognitive traits contained
a series of questions designed to measure the “Big 5” personality traits, including the 19 questions related
to emotional stability.
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tionally, if higher prices lead to increases in work, this could also have a positive effect on

cognitive skills (Jedwab et al., forthcoming). Finally, another mediating factor could be the

change in stress levels as a result of the shock. Stress levels can contribute to changes in

cognitive function (McEwen and Sapolsky, 1995; Comijs et al., 2011; Marina et al., 2011;

Shields et al., 2017; McManus et al., 2022), although signing the impact of the price shock

is difficult: it could potentially lead to increases in stress due to increases in work or the

need to protect crops against theft; or a decline in stress as households members feel more

financially secure.

We find that the shock has improved vanilla farmers’ performance in the math test, but

not in the French test. The estimated impacts on math scores shown in Table 5 correspond

to relative increases of 0.36, 0.24, and 0.30 standard deviations (across Panels A, B, and C,

respectively) with around twice the magnitude in Panel D relative to Panel C (consistent

with results on other outcome variables). Indeed, French skills have improved across the

entire cohort between 2012 and 2019, but math skills have improved only among the vanilla

farmers, while they have stayed roughly at the same level for others (Appendix Table A1).

The increase in math skills among vanilla farmers may be indicative of an increased interest

and experience in agricultural sales and marketing to maximize vanilla revenue and overall

reducations in stress. The lack of change in French skills may be due to the fact that local

languages dominate in vanilla growing regions.48

We also examine whether the increase in wealth is accompanied by a change in labor

supply among vanilla producing households, both the hours of work supplied, as well as

the labor allocation between agricultural and non-agricultural sectors. Overall, labor sup-

ply is increasing among the entire cohort between 2012 and 2019, but cohort members in

vanilla-producing households are no more likely to be employed than those in non-producer

households (Appendix Table A11). We do, however, observe a relative difference in terms
48Furthermore, the finding is in line with Aubery and Sahn (2021) who find that unusually good harvests

had a positive impact on math scores. Furthermore, language skills in adulthood are more strongly associated
with the home environment in childhood than math skills are, indicating that math skills may be more
malleable in adulthood (Kaila et al., 2023).
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of the type of work activity. After the shock, vanilla farmers spend relatively more time

working in agriculture than in other paid activities. Non-vanilla producers are supplying

relatively more labor in the non-agricultural sectors and less often report having an agricul-

tural occupation, while vanilla farmers are increasing their labor supply in agriculture and

more often report having an agricultural occupation.49

We also observe a significant impact on time spent in unpaid activities such as household

chores. The price shock reduces time spent in unpaid activities by around 55 minutes per

day.50 In 2019, the average cohort member in a vanilla-producing household spent just

93 minutes in household unpaid activities, while cohort members in non-vanilla households

spent over 2 and a half hours in these tasks a day (Appendix Table A1).51

5.3 Child and adolescent human capital

We also investigate whether the shock affected the level of investments in children and

adolescents or their human capital. In contrast to our results above for adults, we generally

find no significant effects on child and adolescent outcomes in vanilla-producing communities.

5.3.1 Education

We first examine the effects on education. The vanilla shock may have altered the oppor-

tunity cost of schooling, although the sign of the effect is not clear a priori. On the one

hand, increased incomes may lead to households having more resources to educate their chil-
49Ninety-seven per cent of cohort members in vanilla-producing households had an agricultural main

occupation in 2019, and they spent 91 per cent of their working hours in agriculture during the previous 12
months, relative to other cohort members who spent just 34 per cent of their time in agriculture (Appendix
Table A1).

50These results are displayed in column 7 of in Appendix Table A11. The results using the IV strategy
(in Panel D) show a larger reduction of 2.5 hours. Note that when using the IV specification we also see
some evidence of an increase in hours worked in the main activity. Overall, the results may indicate that
compared to other agricultural households, vanilla producers have shifted some of their unpaid labor into
their main agricultural activity, while compared to other comparison groups, there has not been a change in
labor supply.

51These tasks include work inside the house such as housekeeping, repairs, laundry, grocery shopping and
other household purchases, and preparing meals; fetching water; fetching firewood; taking care of children;
taking care of the elderly; and, taking care of the sick.
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dren. On the other hand, the opportunity cost of schooling may be high if the alternative is

supplying labor on farm.

Information on individual education in the three MIS waves is available for women ages

15 and older. We restrict our analysis to adolescent girls aged 15-19 and examine the effect

on years of education.52 We estimate a specification using the four waves of pooled MIS-

MICS data for girls’ education. The results in column 1 in Table 6 indicate that there is no

impact of the vanilla price shock on girls’ years of education. (Appendix Figure A4 plots the

estimated effect over time, showing that there is also no pre-trend in the outcome of years

of education.) The estimate in column 2 shows that there is likewise no significant effect on

whether girls in this age group are literate.

5.3.2 Physical and mental health

In addition to schooling outcomes, we also examine the effects on health. For this analysis

we rely on cross-sectional comparisons using the 2018 MICS data. Height and weight were

collected for all children under five years of age at the time of the survey, from which we

construct anthropometric variables for height-for-age, height-for-weight, and weight-for-age

used to assess nutritional status.53 We compare outcomes for children based on their date

of birth. Given that height-for-age is a stock variable of health and nutritional inputs since

in-utero and until the age of five, if the price hike has a positive effect, we would expect

it to be more pronounced among the younger children born after the price increase, than

for older children, who were born (and in-utero) before the price-hike, whose health stock

should thus be less affected than that of younger children. Weight however, can fluctuate

faster and thus we would not necessarily expect height-for-weight and weight-for-age to vary

considerably by age.

The results in Figure 6 indicate that children under 5 in vanilla regions had equally low
52We limit our analysis to adolescent girls 15-19 years of age in order to isolate girls in the final wave who

could most plausibly have their educational attainment influenced by the recent price shock.
53The MIS surveys collected before the shock do not include this information.
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health status compared to children in other rural areas of the country, regardless of whether

they were born before or after the price shock. However, we observe that the levels of

these variables are also the same within vanilla and non-vanilla regions, thus indicating no

differences in the health status among children in the two regions. Similarly, we observe no

statistically significant differences in the rates of malnutrition among children in vanilla and

non-vanilla regions (Appendix Figure A5).54

The MICS 2018 also includes birth weight data for the most recent birth of a woman

from the two years preceding the survey; unfortunately this two-year window does not extend

back to the period before prices began to rise. While in the absence of pre-shock data we

cannot rule out that the price hike may have improved birth outcomes, we do not find

any indications that after the shock, children in vanilla regions are any healthier than rural

children elsewhere (Appendix Figure A6). There is also no evidence of a divergence in the

relative trends in birth weight over time, despite the strong upward trend in prices over this

2-year window.

We also investigate mental health outcomes of children 5-17 years of age and find no

statistically significant cross-sectional differences between children residing in vanilla regions

and those living elsewhere (Appendix Table A12). These findings contrast with our earlier

difference-in-differences results for adults, which showed improvements in emotional stability

and perceptions of economic well-being. Examining the cross-sectional results of adults, for

the sake of methodological comparability, does not alter this conclusion: adults’ outcomes

are positive even in the cross-sectional comparison.55

54The malnutrition indicators are stunting, wasting, and underweight, which indicate if a child is below
2 standard deviations from the WHO reference median of in their height-for-age, weight-for-height, and
weight-for-age, respectively.

55Specifically, we examine whether our measure of economic “optimism” for adults is higher in the post-
shock Afrobarometer wave in the vanilla region. We find that the coefficient estimate for vanilla commune
is positive, showing that adults living in the vanilla region are more likely to report positive expectations
regarding future economic conditions (final row of Appendix Table A12). We obtain similar results from
cross-sectional analyses of the other Afrobarometer outcomes; these results are shown in Appendix Table A13.
Thus, the cross-sectional results for adults and children are markedly different.
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5.3.3 Inputs to children’s human capital

In order to gain further insight into the absence of increased use of health services and

improvements in young children’s human capital outcomes, we next examine health inputs

in the form of antenatal service use and antimalarial drugs taken during pregnancy (Table 6)

using the MIS-MICS 4-wave repeated cross-section. We find no effects on antenatal care or on

the receipt of any intermittent preventive treatment of malaria (IPTp) drugs as a antimalarial

recommended during pregnancy, although we do find a decrease in the IPTp at the margin of

2 or more doses. Furthermore, using the 4-wave repeated cross-section, we find no increases

in caring for a child with fever, and if anything, we find a decrease in the prevalence of

sleeping under a bednet and bednet ownership in the household, although no associated

increase in the prevalence of fever among children (Appendix Table A14).56 In line with the

findings on antenatal care, we also find no effect on birth registration. Using retrospective

birth history information from the 2018 MICS for children born both before and after the

price shock, there is no relative change in vanilla-growing regions in the likelihood of having

obtained a birth certificate (Appendix Figure A7). These findings in terms of health inputs

are thus consistent with the lack of improvement in health outcomes.

In order to better understand the failure to observe significant health effects, we perform

two sets of additional analyses using the detailed cross-sectional information available in

the 2018 MICS. We first consider whether there is evidence for an opportunity cost effect,

whereby parents reduce the time spent in child-related care or activities. We may expect

this to be the case based on evidence from Brazil (Charris et al., 2024), although given

no increase in the overall labor supply of vanilla farmers as discussed above (Appendix

Table A11), we may also expect this not to hold in our case. We examine the effects on

a broad range of measures of parental involvement with their children. The results are

summarized in Appendix Table A15. Across most measures we see no significant difference
56Malaria being seasonal, measures taken to prevent malaria may vary by month. This relative decline in

preventative measures may be explained by the variation in survey months across the different waves of the
MIS-MICS waves and the MICS.

30



between people living in vanilla regions and those in other areas. Among those variables that

show a significant difference, most of the estimates are positive, indicating that if anything

parents in vanilla-growing regions spend more time taking care of their children. While it

is difficult to draw strong conclusions from these cross-sectional patterns, the pattern is not

what we would expect to see if parents in vanilla areas were substantially reducing their time

spent with children.

Finally, the quality of water and sanitation can also affect children’s health through

bacterial contamination. We examine whether there were any changes to these crucial inputs

to young children’s health using the repeated cross sections of MIS-MICS and Afrobarometer,

that both include information on household water and sanitation sources. In line with the

null results on children’s health outcomes, we find that the shock led to no improvements

in terms of households having better access to any kind of protected water source, or to a

piped water source (Appendix Table A17). In terms of sanitation, there is also no increase

in the probability of having a toilet facility, nor is there an increase in sewage hookups in

the vanilla enumeration areas (Appendix Table A17). The results on access to water and

sanitation, critical inputs for young children’s health, are consistent with the lack of any

observed changes in the health outcomes of children under 5 years of age in the vanilla

regions.

5.4 Effects on non-producers

In Table 7 we investigate whether there were positive spillovers to non-producers in vanilla

communities as a result of higher vanilla prices using the DEMTREND data. We investi-

gate this by interacting the vanilla commune variable with “producer X post”, as well as

with “non-producer X post”, a group that includes everyone in those communities except

the vanilla farmers. The omitted category is everyone living in communes with no vanilla

production at all.57

57For this analysis, we exclude the subset of vanilla producers residing outside of vanilla communes.
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The results indicate that the increases in wealth in vanilla communes are driven almost

entirely by the vanilla producers living in these areas. Using all households in the full

sample, we find no statistically significant effect on wealth for non-producers living in vanilla

communes. When we restrict the analysis to agricultural households, we do see some evidence

of a positive effect for non-producers, but the result is only marginally significant (at the

10 per cent level), and the magnitude is a quarter the size of the impact on producers.

While there is no strong evidence for large positive wealth spillovers on non-producers, the

estimates in panel C do allow us to rule out substantial negative spillovers: the lower bound

on the 95 per cent confidence interval represents only a small decline of about 0.02 standard

deviations. Taken together with the findings from Table 2 and Figure 4 that point to large

increases in overall wealth of these communities, our evidence suggests that while benefits

are widespread and sizable, they are strongly concentrated on vanilla producers with no

conclusive evidence in support of positive spillover effects on non-producers.

6 Robustness checks

6.1 Alternative specifications

First, we estimate alternative specifications for the MIS-MICS dataset to account for the

timing of the 2016 MIS, which was carried out during the initial stages of the price increase.

In the difference-in-differences specification in Table 2, we included the 2016 wave as part

of the pre-treatment period, under the assumption that some time lag is expected before

producers would be fully affected by the price change. Here we discuss the results of several

alternative specifications. First, in place of the “post” indicator, we instead interact our

indicator for vanilla communes with the global vanilla price during the time of each survey.58

This specification is meant to account for the fact that prices had already begun to rise in

2016, but would continue to rise even further by 2018. The results are presented in Appendix
58The data used is displayed in Figure 2 using data from the COMTRADE database.
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Table B1, and are generally consistent with the results from our main specification.

Next, we investigate a model where instead of creating a “post” indicator that is equal to

one for the 2018 wave, we interact each wave indicator with the vanilla variable keeping the

2013 wave as the reference wave to understand whether the price increase affected producers

already in 2016, or later in 2018, to justify the choice of our “post” indicator in our main

specification using this dataset. These results are presented in Appendix Table B2. We can

see that indeed the wealth increase is not statistically significant in 2016 (relative to the new

base year of 2013), while it is in 2018. Finally, we estimate a specification where we simply

exclude data from 2016; these results are shown in Appendix Table B3. We find that the

results remain robust to excluding this period at the start of the price increase.

Our panel consists of cohort members who were living in the households of their childhood

when first interviewed as teenagers in 2003. The majority of them have formed their own

households either before 2012 or before 2019. We run a series of checks to determine whether

our household wealth results are affected by changes in household status. (These results are

displayed in Appendix Table B4.) We find that controlling for changing household status

has almost no effect on our estimates. We also examine the impacts separately for people

who change households and people who do not; this can shed light on whether the wealth

effects are driven by people moving into vanilla households between wave 2 (2012) and wave

3 (2019). If anything, we find that the estimates are larger for people who do not move

between these waves. Vanilla producers who have already formed new households by 2012

(and are thus less likely to move again in response to the shock) see somewhat larger increases

in wealth that people who remain in their original households, though the differences are

not statistically significant (column 4 of Table B4). Likewise, vanilla producers who do

not change households between waves 2 and 3 experience greater increases in household

wealth relative to people moving into households that subsequently report vanilla production

(column 5 of Table B4). Taken together these findings indicate that selection arising from

changes in household formation is unlikely to be driving our household-level results.
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6.2 Accounting for cyclone exposure

Vanilla farmers face uncertainties because of environmental and climatic factors that can

adversely affect the vanilla harvest. On March 7, 2017, the Enawo cyclone hit the North-

ern coast of Madagascar with maximum sustained winds at 205 km/h (125 mph). Enawo

made landfall over the vanilla-producing Sava region (between Antalaha and Sambava), rep-

resenting the strongest cyclone to hit the country since 2004. The cyclone started to rapidly

weaken as it moved inland, but caused major damage to infrastructure along the coast.

Given the expectation that exposure to the cyclone may have altered household financial

decisions and choices regarding human capital investments, we run alternative specifications

accounting for being exposed to Enawo. This is defined by residing in a location exposed

to tropical cyclone force winds. The data for the cyclone track was obtained from the

IBTrACS project.59 Exposure was then modeled using the parametric wind speed model by

Willoughby et al. (2006).60 The optimal information for assessing the severity of the cyclone

is the precise geolocation of the track of the cyclone with the highest wind speed.

We model the maximum sustained wind speed at each of the cluster GPS-coordinates

of our various household surveys to create a cyclone exposure variable, which is defined as

experiencing winds that exceed the threshold of category one cyclone with sustained winds

at >33 m/s (74 mph). We find that 21 per cent of households in the vanilla growing regions

in the MICS 2018 were exposed to the cyclone, while none of the vanilla farmers in the

DEMTREND panel were exposed to the cyclone.61

Our expectation is that the exposure to a cyclone negatively impacts durable asset own-

ership such that our wealth and household infrastructure and durable asset ownership results
59The IBTrACS Project, developed by the National Oceanic and Atmospheric Administration (NOAA)

National Climate Data Center (NCDC), compiles best track data from forecast centers around the world to
create a global dataset of 97 tropical cyclone locations and intensities (Knapp et al., 2010).

60The Willoughby et al. (2006) model is implemented using an adaptation of the software stormwindmodel
in R following Tennant and Gilmore (2020). The model allows us to translate the storm tracks into estimates
of maximum sustained wind speed in a 6-hour interval.

61There were 21 non-vanilla farmer households in DEMTREND panel exposed to the cyclone. We have
run our key results omitting these households, and the results are robust to this specification.
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may be downward biased. We run an alternative specification where we exclude households

in clusters that were exposed to tropical cyclone winds (that is, we exclude the households

in MICS 2018 who were exposed to Enawo in 2017, as well as households that were in these

locations in previous rounds). The results are reported in Appendix Table B5, and the

estimates are very similar to our earlier results in Table 2 and Appendix Table A8.

6.3 Alternative human capital indicators

6.3.1 Skills

We next perform a second set of cross-sectional analyses where we analyze multiple human

capital outcomes for both adults and children in order to compare the effects across these

groups. The purpose of this analysis is to better understand whether the differences in

results for adults relative to children can be explained by differences in the data sets and

empirical strategies used. More specifically, first we show the cross-sectional comparisons of

children’s skills acquired in school, namely math and reading skills that were tested as part

of the MICS 2018 survey among children between 7-14 years of age (Appendix Table A12).

We find that, on average, children in vanilla communities do not have any higher skills than

elsewhere in the country (when controlling for individual and household characteristics).

When we examine heterogeneous effects by age, however, we see that that older children in

vanilla-growing areas are likely to perform better in both math (Appendix Figure B1) and

reading skills (Appendix Figure B2), while younger children are likely to perform worse. The

results for older children and adults are thus similar in that there is an improvement in math

and language skills, even in the absence of changes in educational attainment.

6.3.2 Functional difficulties

Finally, we also examine cross-sectional differences in the prevalence of functional difficulties,

an additional indicator of human capital. This variable has the advantage that information

is available within the same data set for both children and adults. We find similar hetero-
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geneities by age as with reading and math skills, such that we do not find any changes in

functional difficulties for children below 13 years of age, but there is a decline in functional

difficulties for some age groups among teenagers (14-15 and 18-20 year-olds), as well as for

some age groups among adult household members (Appendix Figure B3).

In summary, the results from these cross-sectional analyses continue to display a similar

age pattern as before: we generally find significant and positive effects for adults, but in-

significant effects for children. In addition, for several outcomes, we observe a similar age

heterogeneity, in that the effects are larger for adolescents than for younger children. This

suggests that the lack of significant effects for children is not necessarily fully explained by

differences in the outcomes that we are able to observe. Instead, it may be the case that the

extent to which individuals are affected by this sort of shock is partly of a function of age,

with older children and adults more likely to be affected, and younger children less so.

6.4 Attrition

Finally, we check whether attrition in the DEMTREND panel is affecting our results. The

annual attrition in the panel is 2.1 per cent between 2003 and 2019, and 3.7 per cent during

the two waves during which the cohort members were adults (2012 and 2019).62

To investigate whether our results are driven by selection into the sample in the follow-

up waves, we rerun our main results in Tables 1, 3, and 5 with inverse probability weights

adjusting for baseline characteristics in 2003. We adjust for the sex and age of the cohort

member, household size, whether the household had electricity and a toilet, and the education

level of the mother and father. The results for the full sample are presented in Appendix

Table B6. We find that our results remain robust to the attrition adjustment.
62In 2003, 2011 cohort members were interviewed, and in 2012, 1,735 of them were tracked. In the data

collection that started in October 2019 we were able to find 1,341 cohort members from the 2003 cohort (of
which 1,226 were interviewed in 2012, and the remaining 115 only in 2003) before the COVID-19 lockdown
in March 2020. By then, all enumeration areas had been visited, but the data collection was still ongoing in
localities where the re-interview rates were lowest.
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7 Concluding remarks

Export crops can provide households with a high-value income-generating opportunity that is

less dependent on local demand. For countries with high levels of poverty and large portions

of the population engaged in agricultural production, efforts to promote the production of

export crops offer a potentially attractive strategy for economic development. The findings

in this paper contribute to the long-standing debate on the extent to which export crop

production can lead to improvements in living standards and well-being for the rural poor.

We show that cash crop production in a time of high prices can lead to large and widespread

benefits within the producing communities. Despite the remote setting, high levels of poverty,

and multiple levels of intermediaries in the value chain, we find large increases in average

wealth among rural households in vanilla-growing regions and among vanilla farmers in

particular.

We also show how this income shock affects individual-level human capital and docu-

ment important heterogeneity in these effects for people of different ages. We see positive

impacts on adults, who experience improvements in psychological well-being and cognitive

performance, but we find no significant effects on children’s health or schooling. These null

effects for child outcomes are consistent with our other findings regarding inputs into the

health and human capital of children. Specifically, there is no increase in the time that

adults spend working and no reduction in their time spent caring for children. Overall, the

opportunity cost of investing in children’s human capital appears to be relatively unaffected

by the price shock, which would explain the lack of any negative impacts on children in our

setting. The lack of any positive effects on children’s human capital, on the other hand,

could be explained in part by our finding that there is no increase in the use of health care

services or in access to clean water or improved sanitation.

Overall, our findings are in line with existing evidence on unconditional cash transfers.

There is robust evidence that unconditional cash transfers lead to significant improvements in

economic circumstances and positive effects on psychological well-being for adults (Romero
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et al., 2021). But the evidence related to schooling and child health outcomes is more mixed,

with many studies finding effects that are small or insignificant (Haushofer and Shapiro, 2016;

Zimmerman et al., 2021). It is worth noting that these studies, like ours, tend to focus on

evaluating relatively short-term effects. This raises the possibility that the heterogeneous

effects we observe could be related to the time frame of our analysis.63

A comparison between our findings and those of Adhvaryu et al. (2019a) provides support

for this conjecture. In one of the few other studies to analyze the impacts of crop price shocks

on psychological well-being, they show that cocoa price fluctuations faced early in life by

children in Ghana are positively related to their psychological well-being later in adulthood.

Their study of the long-term effects of childhood shocks is in contrast to our setting, where

we find sizable contemporaneous impacts on adults but little evidence of short-term effects

on any outcomes for children.64 The contrasting results between our papers could indicate

that the dynamic effects of household income on individual human capital differ between

adults and children, with positive effects for children taking more time to appear.65

An important limitation of this paper is that we lack information about longer-run effects,

which means that we are not able to directly test this conjecture. Nonetheless, several of our

findings raise the possibility of dynamic impacts over time. Increases in savings and asset ac-

cumulation could contribute to increased resilience, enabling households to better cope with

shocks. The improvements in cognitive skills and emotional stability could lead to increased
63For example, despite finding large effects of unconditional cash transfers on household consumption and

adult psychological well-being, Haushofer and Shapiro (2016) find no effects on child health or education.
They explicitly note that this could be attributable to the short-term nature of their evaluation (nine months
after treatment).

64For children’s psychological well-being specifically, we are only able to examine cross-sectional differences
after the price shock, but it is notable that we find no significant differences in reported anxiety or depression.

65Indeed, Andersen et al. (2022) and Agness and Getahun (2024) have provided direct evidence for these
dynamic effects in their respective analyses of an Ethiopian housing lottery that led to substantial increases
in wealth and disposable income. Andersen et al. (2022) find increases in overall life satisfaction for adult
lottery winners two years after the lottery. When Agness and Getahun (2024) examine the longer-run effects,
they find significant increases in children’s human capital outcomes eight years later, but they note that these
effects take time to materialize and would thus be missed in short-run evaluations. Additional evidence on
the dynamic effects of asset transfers is provided by Banerjee et al. (2021) in their 10-year follow-up analysis
of a multifaceted anti-poverty program; they find that the positive health and income effects not only persist
over the long-term, but the magnitude of these effects grows over the first seven years following the transfer.
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earnings potential for adults, amplifying the direct income effects. And the improvements in

psychological well-being for adults could lead to improvements in the household environment

that children grow up in or to better relationships between parents and children.
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Figure 1 – Vanilla-producing communes in Madagascar

Notes: The figure displays the geographic distribution of vanilla production. Vanilla-producing communes
are shown in black, based on data from a 2007 commune census. We define a commune as vanilla-producing
if vanilla is among the five most common crops produced in the community, either measured by the land
size devoted to vanilla production, or in terms of income generated.
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Figure 2 – Global vanilla price

Notes: Data used is the COMTRADE database. Graph based on authors’ calculations for the average value
of a kilogram of vanilla exported from Madagascar at the annual level for 2005-2020 expressed in USD.
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Figure 3 – Wealth index in vanilla-producing regions relative to non-vanilla regions

Notes: Data used is the MIS & MICS 4-wave repeated cross section; includes rural and urban households;
estimates are from an individual-level regression with district fixed effects. The figure displays estimates of
the average household wealth index in vanilla-growing communes relative to non-vanilla areas over time. The
specification includes interactions between a vanilla-commune indicator and survey-year fixed effects, vanilla-
commune × district fixed effects, and a set of household-level controls: age of the respondent, dummies for
catholic, protestant, and no religion, number of births given by the mother, a dummy indicating whether
the household resides in a rural community, and a dummy for household head being illiterate. Each marker
represents the point estimate and 95% confidence interval from the vanilla-commune × survey-year fixed
effect, except year 2016, which is the reference year. Population weights are used in the regression. Standard
errors are adjusted for clustering at the district level.
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Figure 4 – Distribution of household wealth in vanilla-growing regions before and after the
vanilla price shock

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only. For each household
residing in a vanilla-growing commune, we compare the value of their wealth index to households living in non-
vanilla-growing communes to determine their corresponding position in the non-vanilla wealth distribution.
The figure plots the histograms of this relative wealth measure for vanilla-growing areas prior to the price
increase (Waves 1-3) and after the price increase (Wave 4). After the price increase, there is a large shift to
the right in the wealth distribution for vanilla-growing areas relative to non-vanilla areas.
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Figure 5 – Perceptions of economic well-being in vanilla-producing regions: selected outcomes

Notes: Data used is the Afrobarometer survey rounds 4 through 7; rural sample only; estimates are from
an individual-level regression with district fixed effects. Each figure displays the point estimates and 95%
confidence intervals from the interaction between an indicator for vanilla-growing commune and survey-year
fixed effects. The outcome variable for the specification is indicated in each panel. “Own living conditions
not bad?” equals 1 for respondents who rated their own present living conditions as very good, fairly good,
or neither good nor bad, as opposed to fairly bad or very bad. “Country economic conditions not bad?”
is coded the same way, in response to a questions about the present economic conditions in this country.
“Country economic conditions vs. 12 mo ago?” is an indicator equaling 1 if the respondent answered same,
better, or much better to the following question: “Looking back, how do you rate economic conditions in this
county compared to twelve months ago?”; it is 0 if the response is worse or much worse. “Country economic
conditions in 12 mo time?” is coded similarly, in response to the question: “Looking ahead, do you expect
economic conditions in this country to be better or worse in twelve months time?”
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Figure 6 – Cross-sectional differences in child anthropometry between vanilla-growing and
non-vanilla-growing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figures display average Z-scores by age
group for children living in vanilla communes and non-vanilla communes; error bars indicate +/- 1 standard
deviation.
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Table 1 – Wealth of vanilla producers

(1) (2) (3)

Panel A. Full Sample

Vanilla producer × post 0.444∗∗∗ 0.438∗∗ 0.451∗∗∗

(0.167) (0.179) (0.167)
Vanilla producer -0.298∗∗ -0.333∗∗∗

(0.113) (0.0927)

N 4113 3723 4099
R-Squared 0.333 0.373 0.620

Panel B. Restrict to vanilla communes

Vanilla producer × post 0.540∗∗∗ 0.545∗∗∗ 0.538∗∗∗

(0.168) (0.182) (0.168)
Vanilla producer -0.307∗∗ -0.387∗∗∗

(0.121) (0.121)

N 872 805 872
R-Squared 0.398 0.441 0.620

Panel C. Restrict to agricultural households

Vanilla producer × post 0.442∗∗ 0.426∗∗ 0.446∗∗∗

(0.168) (0.179) (0.168)
Vanilla producer -0.222∗∗ -0.279∗∗∗

(0.103) (0.0891)

N 3185 2933 3179
R-Squared 0.285 0.323 0.579

Panel D. IV, restrict to agricultural households

Vanilla producer × post 0.840∗∗∗ 0.860∗∗∗ 0.835∗∗∗

(0.179) (0.197) (0.183)

N 2520 2326 2520
R-Squared 0.004 0.062 0.008
First stage F stat 21.9 22.5 21.9

Controls No Yes No
Zone FEs Yes Yes No
Wave FE Yes Yes Yes
Household FEs No No Yes

Notes: Data used is the 3-wave DEMTREND cohort panel for the years 2003, 2012, and 2019. The dependent
variable is the household asset index. “Vanilla producer” is a household-level indicator of vanilla production,
and “Post” is an indicator for wave 3. The interaction term in Panel IV is instrumented using the interaction
between “Vanilla commune” and “Post”. Robust standard errors in parentheses, adjusted for clustering at
the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 2 – Wealth in vanilla-producing regions

Full sample Rural Urban

(1) (2) (3) (4) (5) (6)

Vanilla commune × post 0.356∗∗∗ 0.340∗∗∗ 0.282∗∗∗ 0.274∗∗∗ 0.455 0.387
(0.0991) (0.0653) (0.0696) (0.0642) (0.287) (0.242)

District × vanilla FEs Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes
Wave FEs Yes Yes Yes Yes Yes Yes
N 43040 43040 32465 32465 10575 10575

Notes: Data used is the MIS & MICS 4-wave repeated cross section; includes rural and urban households.
The dependent variable is the household asset index. “Vanilla commune” indicates that vanilla was reported
as one of the top 5 crops in the commune census, and “Post” is an indicator for the fourth round of data in
2018. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for
clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 3 – Financial outcomes of vanilla producers

Formal
savings

Informal
savings Loans

Received
remittances

Sent
remittances

(1) (2) (3) (4) (5)

Panel A. Full Sample

Vanilla producer × post -0.0487 0.372∗∗∗ -0.0662 -0.103∗∗∗ -0.0373
(0.139) (0.0813) (0.0915) (0.0330) (0.0471)

N 4224 4224 4224 4224 2640
R-Squared 0.478 0.427 0.435 0.398 0.572

Panel B. Restrict to vanilla communes

Vanilla producer × post -0.0848 0.285∗∗∗ -0.00108 -0.109∗∗∗ -0.0845
(0.142) (0.0829) (0.0910) (0.0369) (0.0590)

N 877 877 877 877 558
R-Squared 0.451 0.508 0.524 0.405 0.574

Panel C. Restrict to agricultural households

Vanilla producer × post -0.0574 0.384∗∗∗ -0.0761 -0.116∗∗∗ -0.0415
(0.138) (0.0816) (0.0912) (0.0340) (0.0488)

N 3269 3269 3269 3269 2086
R-Squared 0.474 0.440 0.427 0.368 0.573

Panel D. IV, restrict to agricultural households

Vanilla producer × post -0.284 0.760∗∗∗ -0.275 -0.174∗∗∗ -0.0353
(0.245) (0.131) (0.187) (0.0526) (0.0950)

N 2520 2520 2520 2520 1620
R-Squared -0.007 -0.000 -0.008 0.003 0.000
First stage F stat 21.9 21.9 21.9 21.9 21.3

Wave FE Yes Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes Yes

Notes: Data used is the DEMTREND cohort panel. The dependent variables are indicators defined as
follows: “Formal savings” indicates the household has an account with any type of bank, life insurance
company, or a micro finance institution; “Informal savings” indicates savings in an informal institution, an
association, or at home; “Loans” indicates whether the household has a loan that they have not paid back
in full from any kind of bank, friends, neighbors, family members, business partners or employers informal
credit associations or anywhere else, excluding in-kind loans; “Received remittances” indicates whether the
household or any of its members has received money or goods from individuals outside the household in the
last 12 months; and “Sent remittances” indicates whether the household or any of its members have made
a similar transfer to someone outside of the household. Robust standard errors in parentheses, adjusted for
clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 4 – Perceptions of economic well-being in vanilla-producing regions

Economic conditions in the country

(1) (2) (3) (4)
Own living
conditions Current

Compared to 12
months ago In 12 months

Vanilla commune × post 0.274∗∗∗ 0.419∗∗ 0.395∗∗∗ 0.339∗∗∗

(0.104) (0.163) (0.117) (0.0891)

District × vanilla FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes
Observations 3715 3560 3563 3087

Notes: Data used is the Afrobarometer survey; rural sample only. See notes to Figure 5 for descriptions of
dependent variables. “Post” is an indicator for the 2018 round of data. Control variables include dummies
for age categories and gender of the respondent. Population weights are used in the regressions. Robust
standard errors in parentheses, adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p
< 0.01.
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Table 5 – Psychological well-being and cognitive test scores of vanilla producers

Emotional Stability Cognitive Tests

(1) (2) (3) (4)
Average Factor French Math

Panel A. Full Sample

Vanilla producer × post 0.208∗ 0.379∗ 0.0249 0.0731∗∗∗

(0.107) (0.213) (0.0336) (0.0255)

N 2366 2366 2386 2386
R-Squared 0.505 0.510 0.760 0.735

Panel B. Vanilla Communes

Vanilla producer × post 0.222∗ 0.384 0.00420 0.0519∗∗

(0.115) (0.231) (0.0439) (0.0215)

N 464 464 514 514
R-Squared 0.514 0.522 0.784 0.754

Panel C. Restrict to agricultural households

Vanilla producer × post 0.215∗∗ 0.386∗ 0.0130 0.0663∗∗

(0.107) (0.213) (0.0352) (0.0265)

N 1862 1862 1844 1844
R-Squared 0.507 0.513 0.745 0.725

Panel D. IV, restrict to agricultural households

Vanilla producer × post 0.614∗∗∗ 1.111∗∗∗ 0.114 0.130∗

(0.198) (0.344) (0.0871) (0.0749)

N 1436 1436 1438 1438
R-Squared -0.011 -0.010 -0.007 0.001
First stage F stat 27.0 27.0 16.9 16.9

Wave FE Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes

Notes: Data used is the DEMTREND cohort panel. The dependent variables in columns 1 and 2 are
measures of psychological well-being based on the numerical responses (from 1 to 5) to 19 questions related
to “emotional stability” from the non-cognitive (Big Five) questionnaire (listed in Table A10): column 1
uses the simple average across all 19 questions, while column 2 uses the first factor from confirmatory
factor analysis; higher values indicate higher levels of “emotional stability” or, equivalently, lower levels of
“neuroticism”. The dependent variable in the final two columns is the average of the cohort member’s score
across the oral and written tests in French (column 3) or math (column 4). Robust standard errors in
parentheses, adjusted for clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 6 – Antenatal care and female education in vanilla-producing regions

Female Education Received ANC IPTp

(1) (2) (3) (4) (5) (6) (7)
Years Literacy Any Formal Informal Any 2 or more

Vanilla commune × post 0.0505 0.0110 -0.0293 -0.0223 -0.00122 -0.0963 -0.109∗∗

(0.397) (0.0426) (0.0337) (0.0391) (0.0154) (0.0702) (0.0517)

District × vanilla FEs Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes Yes Yes
N 7463 7463 10303 10303 10303 15033 14998

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only. The dependent variables are the years of completed education
and literacy for women 15-19 years of age, any antenatal care while pregnant, and dummies for formal or informal antenatal care while pregnant.
IPTp refers to the administration of a dose of an antimalarial drug to a pregnant woman. “Vanilla commune” indicates that vanilla was reported as
one of the top 5 crops in the commune census. “Post” takes value one for the fourth round of the data 2018. Wave FEs include dummies for years
2011, 2013 and 2018. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for clustering at the district
level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 7 – Wealth of vanilla producers and non-producers

(1) (2) (3)

Panel A. Full Sample

Vanilla commune × producer × post 0.649∗∗∗ 0.637∗∗∗ 0.642∗∗∗

(0.158) (0.180) (0.163)
Vanilla commune × non-producer × post 0.0266 0.0708 0.0185

(0.186) (0.193) (0.186)
Vanilla producer -0.344∗ -0.388∗∗

(0.198) (0.173)

N 3162 2893 3162
R-Squared 0.388 0.415 0.629

Panel C. Restrict to agricultural households

Vanilla commune × producer × post 0.656∗∗∗ 0.634∗∗∗ 0.648∗∗∗

(0.157) (0.179) (0.161)
Vanilla commune × non-producer × post 0.173∗ 0.220∗∗ 0.177∗

(0.0996) (0.0960) (0.0992)
Vanilla producer -0.184 -0.270∗∗

(0.150) (0.125)

N 2491 2299 2491
R-Squared 0.325 0.357 0.590

Controls No Yes No
Zone FEs Yes Yes No
Wave FE Yes Yes Yes
Household FEs No No Yes

Notes: Data used is the DEMTREND cohort panel. The dependent variable is the household asset index,
standardized by the mean and standard deviation of all non-vanilla producing households. “Vanilla Com-
munes” refers to the communes where vanilla was listed as one of the top-5 crops in the 2007 commune
census. The zone FEs include fixed effects for the zones from both wave 1 and wave 3. Robust standard
errors in parentheses, adjusted for two-way clustering on zone in wave 1 and zone in wave 3. * p < 0.10, **
p < 0.05, *** p < 0.01.
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Online Appendix for:

Posh spice or scary spice? The effects of resource

booms on wealth and human capital
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A Additional figures and tables
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Figure A1 – Survey timing and vanilla price

Notes: Timing of survey data used for analysis. X-axis displays the year of the vanilla price and survey year.
Y-axis displays the vanilla price from the COMTRADE database. Graph based on authors’ calculations
for the average value of a kilogram of vanilla exported from Madagascar at the annual level for 2005-2020
expressed in USD.
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Figure A2 – Wealth index in vanilla-producing regions relative to non-vanilla regions: rural
and urban

Notes: Data used is the MIS & MICS 4-wave repeated cross section; estimates are from an individual-level
regression with district fixed effects. See notes to Figure 3, which displays the corresponding results for the
combined sample.
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Figure A3 – Median annual revenue of cash crop producers reported in 2019

Notes: Data used is the DEMTREND dataset 2019 wave. Median revenue for each crop is calculated among
the households producing that crop and expressed in 1000 Ariary. The median revenue of vanilla crop in
the previous 12 months before the 2019 survey was 8,000,000 Ariary, which corresponds to USD 7,131.60 (in
2019 PPP).
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Figure A4 – Girls’ education in vanilla-growing regions

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only; estimates are from
an individual-level regression with district fixed effects. We regress years of education of women between
15-19 years of age on vanilla commune × survey year fixed effects, district × vanilla commune fixed effects,
age × survey year fixed effects, and a set of household controls: dummies for catholic, protestant, and no
religion, number of births given by the mother, a dummy indicating whether the household resides in a rural
community, and a dummy for household head being illiterate. Each marker represents the point estimate
from vanilla commune × survey year fixed effect, except year 2016, which is the reference year. The figure
displays the point estimate and 95% confidence interval. Population weights are used in the regression.
Standard errors are adjusted for clustering at the district level.
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Figure A5 – Cross-sectional differences in child malnutrition between vanilla-growing and
non-vanilla-growing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figures display average rates for three
indicators of child malnutrition (stunting, wasting, and underweight) by age group for children living in
vanilla communes and non-vanilla communes; error bars indicate +/- 1 standard deviation.
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Figure A6 – Cross-sectional comparisons of birth weight in vanilla-growing and non-vanilla-
growing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figure plots birth weight by month of birth
for children born in the 2 years before the survey, separately for vanilla and non-vanilla communes. Since
this question is only asked about children born in the last 2 years, the data set only includes information on
children born in the ‘post’ period (after vanilla prices had already begun to increase). The lines display a
local polynomial smooth with 95% confidence intervals.
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Figure A7 – Retrospective panel: Child birth certificate status by date of birth

Notes: Data used is the MICS 2018 survey; rural sample only. The figure plots the coefficient estimates from
the interaction between indicator variables representing the timing of birth and an indicator for whether the
child resides in a vanilla-growing commune. Births are grouped into 6-month (i.e., half-year) increments.
The outcome variable is an indicator for whether the child has a birth certificate. Estimates are relative to
the base period of 2016h1 (the first 6 months of 2016).
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Table A1 – Summary statistics by wave: DEMTREND panel

All years 2003 2012 2019

Pooled Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla

Asset index -.026 .017 -.29 .025 -.39 -.044 .044
Formal savings .18 .063 .079 .13 .17 .42 .4
Informal savings .21 .14 .079 .33 .83 .12 .7
Loan .14 .073 .032 .29 .42 .041 .016
Received remittances .14 .098 .079 .22 .25 .11 .016
Sent remittances .22 . . .28 .17 .15 0
Phone .52 . . .5 .27 .57 .68
Motorcycle .047 .0093 .016 .051 .017 .088 .32
Bicycle .3 .31 .33 .32 .35 .29 .3
Television .24 .16 .032 .3 .15 .34 .37
Radio .59 .5 .38 .64 .87 .7 .78
Fridge freezer .045 .033 0 .052 .017 .068 .016
Currently working .83 . . .77 .86 .89 .9
Worked in the last 7 days .76 . . .69 .83 .82 .75
Worked in the last 12 months .84 . . .78 .86 .9 .92
Total hours spent in employment in the last 12 months 1084 . . 866 673 1331 1299
Has an agriculture/livestock occupation .59 . . .67 .92 .48 .97
Number of hours spent in the last 12 months doing agriculture 516 . . 515 596 459 1183
Minutes per day devoted to all six unpaid work 196 . . 210 191 165 93
French score .49 . . .46 .34 .56 .47
Math score .41 . . .42 .31 .42 .38
Emotional stability (average) 3.6 . . 3.7 3.5 3.5 3.5
Emotional stability (factor analysis) .016 . . .14 -.15 -.14 -.076
New Household .36 0 0 .49 .43 .62 .71
Household size 5.2 6.9 6.7 5 5 3.7 3.1
Female household head 2012 .16 .16 .13 .16 .13 .16 .13
Highest grade in 2012 7.7 7.9 7.2 7.9 7.2 7.9 7.2
Height in 2012 160 160 160 160 160 160 160

Observations 5645 1391 63 1281 60 1391 63

Notes: Table displays means of selected variables from the DEMTREND cohort panel dataset, which consists of 3 waves (2003, 2012, and 2019).
Statistics are displayed separately for vanilla-producing and non-vanilla-producing households.
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Table A2 – Summary statistics by sample: DEMTREND panel

Full sample Vanilla communes Agricultural households

Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla

Asset index 1.0e-17 -.21 -.13 -.21 -.23 -.21
Formal savings .21 .22 .21 .22 .18 .22
Informal savings .2 .53 .23 .53 .19 .53
Loan .13 .15 .15 .15 .12 .15
Received remittances .14 .11 .097 .11 .12 .11
Sent remittances .21 .081 .13 .081 .2 .081
Phone .53 .48 .39 .48 .45 .48
Motorcycle .048 .12 .055 .12 .035 .12
Bicycle .3 .33 .29 .33 .3 .33
Television .26 .18 .21 .18 .17 .18
Radio .61 .67 .51 .67 .59 .67
Fridge freezer .05 .011 .051 .011 .024 .011
Currently working .83 .89 .85 .89 .88 .89
Worked in the last 7 days .76 .79 .79 .79 .81 .79
Worked in the last 12 months .84 .89 .86 .89 .89 .89
Total hours spent in employment in the last 12 months 1108 994 1036 994 1130 994
Has an agriculture/livestock occupation .56 .94 .67 .94 .69 .94
Number of hours spent in the last 12 months doing agriculture 486 897 518 897 627 897
Minutes per day devoted to all six unpaid work 187 141 173 141 191 141
French score .51 .4 .47 .4 .46 .4
Math score .42 .35 .38 .35 .38 .35
Emotional stability (average) 3.6 3.5 3.5 3.5 3.6 3.5
Emotional stability (factor analysis) 1.5e-17 -.11 -.09 -.11 -.042 -.11
New Household .38 .39 .4 .39 .36 .39
Household size 5.1 4.9 4.7 4.9 5.3 4.9
Female household head 2012 .16 .13 .22 .13 .14 .13
Highest grade in 2012 7.9 7.2 7.5 7.2 7.3 7.2
Height in 2012 160 160 160 160 159 160

Observations 4063 186 693 186 3092 186

Notes: Table displays means of selected variables from the DEMTREND cohort panel dataset with the three samples used for the analysis: full
sample, sample restricted to vanilla communities, and sample restricted to agricultural households. Statistics are displayed as pooled across the three
waves (2003, 2012, and 2019).
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Table A3 – Summary statistics by wave: MIS and MICS

All years 2011 2013 2016 2018

Pooled Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla

Asset index .063 .09 .027 .095 -.019 .079 -.16 -.056 .19
Mobile phone .43 .37 .31 .37 .33 .39 .32 .48 .58
Motorcycle .049 .047 .024 .051 .058 .051 .053 .039 .12
Car .02 .031 .017 .029 .018 .015 .0099 .012 .014
Radio .52 .57 .62 .54 .52 .52 .54 .46 .57
Bicycle .2 .24 .24 .23 .21 .2 .15 .18 .15
Watch .35 .44 .31 .4 .32 .37 .28 .25 .28
Bank Account .094 .13 .13 .1 .083 .096 .063 .061 .07
Finished Roof .38 .4 .44 .41 .47 .37 .38 .32 .53
Protected water source .43 .47 .31 .47 .4 .48 .23 .37 .32
Piped water .25 .31 .15 .25 .21 .28 .093 .19 .16
Toilet with any Facility .54 .47 .69 .49 .53 .61 .68 .52 .58
Age of the mother 28 28 28 29 28 28 28 28 28
Religion: Catholic .33 .33 .28 .35 .44 .33 .26 .3 .33
Religion: Protestant .32 .34 .39 .33 .24 .34 .25 .3 .28
Religion: NO .18 .27 .19 .23 .24 .23 .39 .071 .1
Religion: Others .18 .061 .14 .091 .085 .1 .096 .32 .29
Number of births 2.6 2.9 2.8 2.8 2.1 2.6 2.6 2.6 2.1
Living in rural area .74 .73 .71 .73 .69 .8 .89 .73 .81
Household head illiterate .28 .3 .24 .29 .19 .28 .33 .29 .25

Observations 45681 7628 478 7318 639 9494 1130 16426 1493

Notes: MIS & MICS 4-wave repeated cross section has 3 waves of DHS-MIS data from years 2011, 2013, and 2016, and MICS data from 2018. Means
are displayed separately for vanilla communes and non-vanilla communes.
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Table A4 – Summary statistics by wave: MIS and MICS rural sample

All years 2011 2013 2016 2018

Pooled rural Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla

Asset index -.28 -.3 -.26 -.3 -.36 -.21 -.31 -.33 -.022
Mobile phone .32 .23 .13 .23 .19 .3 .27 .41 .53
Motorcycle .025 .017 .006 .023 .0092 .03 .036 .02 .093
Car .01 .016 .006 .017 .0023 .0091 .004 .0066 .0075
Radio .46 .48 .61 .47 .45 .48 .52 .41 .54
Bicycle .18 .2 .16 .19 .17 .18 .13 .17 .11
Watch .26 .35 .26 .3 .22 .31 .24 .19 .22
Bank Account .041 .062 .056 .045 .034 .048 .035 .026 .03
Finished Roof .26 .25 .37 .28 .4 .26 .35 .22 .48
Protected water source .32 .32 .25 .33 .27 .41 .17 .29 .27
Piped water .13 .14 .11 .11 .13 .18 .067 .11 .14
Toilet with any Facility .46 .36 .58 .37 .48 .56 .67 .47 .55
Age of the mother 28 28 29 29 28 28 28 28 28
Religion: Catholic .3 .28 .23 .31 .37 .32 .24 .29 .3
Religion: Protestant .31 .33 .42 .32 .25 .33 .25 .29 .27
Religion: NO .21 .36 .24 .29 .3 .26 .43 .057 .084
Religion: Others .19 .034 .11 .069 .081 .093 .089 .37 .34
Number of births 2.9 3.2 3.2 3.1 2.1 2.8 2.7 2.8 2.2
Living in rural area 1 1 1 1 1 1 1 1 1
Household head illiterate .34 .38 .3 .37 .22 .32 .35 .34 .27

Observations 33704 5559 337 5323 444 7633 1008 12058 1207

Notes: MIS & MICS 4-wave repeated cross section has 3 waves of DHS-MIS data from years 2011, 2013, and 2016, and MICS data from 2018. The
sample here is restricted to rural enumeration areas only. Means are displayed separately for vanilla communes and non-vanilla communes.
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Table A5 – Summary statistics by wave: Afrobarometer rural sample

All years 2008 2013 2014 2018

Pooled Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla Non-Vanilla Vanilla

Female .5 .5 .5 .5 .5 .5 .5 .5 .5
Own living conditions .46 .58 .53 .44 .38 .35 .39 .44 .75
Country economic conditions .41 .67 .63 .33 .3 .3 .35 .28 .69
Country econ conditions vs. 12 mos. ago .53 .71 .59 .52 .54 .5 .46 .37 .73
Country econ conditions in 12 months .68 .83 .65 .75 .76 .64 .58 .56 .76
Often without food .62 .59 .54 .65 .62 .63 .62 .63 .64
Often without water .52 .36 .4 .57 .5 .64 .84 .51 .6
Often without medical care .55 .54 .65 .51 .55 .49 .63 .62 .74
Often without cooking fuel .28 .29 .32 .33 .14 .25 .29 .28 .26
Often without cash .85 .8 .83 .85 .92 .84 .91 .9 .85
Piped water in enumeration area .3 .23 .17 .36 .2 .36 .15 .31 .27
Sewage system in enumeration area .028 .032 0 .021 0 .038 0 .038 0
Car or motorcycle .043 .034 .028 .02 .017 .064 .058 .057 .024
Television .14 .17 .13 .092 .017 .18 .13 .14 .19
Radio .68 .71 .73 .64 .56 .73 .65 .62 .81
Mobile phone .43 . . . . .41 .38 .44 .61

Observations 3806 888 106 760 120 840 104 832 88

Notes: Afrobarometer data used has 4 waves in 2008, 2013, 2014 and 2018. We restrict the data to rural enumeration areas. The variables “Own
living conditions not bad?” and “Country economic conditions not bad?” equal 1 for respondents who answered very good, fairly good, or neither good
nor bad, as opposed to fairly bad or very bad. “Country economic conditions vs. 12 mo ago?” an “.. in 12 mo time?”are indicators equaling 1 if the
respondent answered same, better, or much better. The questions starting with “Often without ...” the respondent is asked, “Over the past year, how
often, if ever, have you or anyone in your family gone without” each of the indicated necessities. The dependent variable is equal to 1 if the response
is several times, many times, or always, and equal to 0 if never or just once or twice. Questions on assets and public infrastructure are all binary
outcomes.
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Table A6 – Wealth of vanilla producers: additional specifications using commune-level spatial
variation

(1) (2) (3)

Panel 1. Reduced form, restrict to agricultural households

Vanilla commune × post 0.332∗∗ 0.337∗∗ 0.343∗∗

(0.163) (0.161) (0.163)

N 2947 2716 2943
R-Squared 0.293 0.329 0.582

Panel 2. Reduced form, full sample

Vanilla commune × post 0.209 0.232 0.211
(0.210) (0.210) (0.213)

N 3741 3408 3732
R-Squared 0.347 0.382 0.623

Panel 3. IV, full sample

Vanilla producer × post 0.710∗ 0.759∗∗ 0.692∗

(0.361) (0.356) (0.369)

N 3191 2920 3191
R-Squared 0.004 0.058 0.007
First stage F stat 11.1 11.2 11.1

Controls No Yes No
Zone FEs Yes Yes No
Wave FE Yes Yes Yes
Household FEs No No Yes

Notes: Data used is the DEMTREND cohort panel. Panel 1 presents the reduced form of the IV results
displayed in Table 1 Panel D using the sample of agricultural households only. Panel 2 and Panel 3 display
results of the reduced form and the second stage of an IV analysis, respectively, using the full sample. The
dependent variable is the household asset index, standardized by the mean and standard deviation of all
non-vanilla producing households. “Vanilla commune” here is an indicator for communes where vanilla was
listed as one of the top-5 crops in the 2007 commune census. The IV specification in panel 3 instruments
“vanilla producer” with the “vanilla commune” indicator. Control variables include household size, whether
the household is new, female household head (in 2012), highest grade attained by the cohort member in 2012,
and the cohort members height in 2012 in centimeters. Robust standard errors in parentheses, adjusted for
clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A7 – Assets of vanilla producers

Mobile
phone Motorcycle Bicycle Television Radio

Fridge
freezer

(1) (2) (3) (4) (5) (6)

Panel A. Full Sample

Vanilla producer × post 0.336∗∗∗ 0.246∗∗ -0.0124 0.162∗∗ 0.0370 -0.0154
(0.0675) (0.108) (0.115) (0.0800) (0.0645) (0.0180)

N 2438 4099 4099 4099 4099 4099
R-Squared 0.684 0.457 0.418 0.637 0.436 0.526

Panel B. Restrict to vanilla communes

Vanilla producer × post 0.244∗∗∗ 0.239∗∗ 0.0143 0.204∗∗∗ -0.0546 0.00254
(0.0654) (0.103) (0.130) (0.0746) (0.0587) (0.0227)

N 548 872 872 872 872 872
R-Squared 0.700 0.509 0.408 0.615 0.471 0.516

Panel C. Restrict to agricultural households

Vanilla producer × post 0.314∗∗∗ 0.261∗∗ -0.0427 0.179∗∗ 0.0381 -0.0125
(0.0693) (0.109) (0.116) (0.0800) (0.0656) (0.0176)

N 1930 3179 3179 3179 3179 3179
R-Squared 0.661 0.446 0.432 0.598 0.430 0.460

Panel D. IV, restrict to agricultural households

Vanilla producer × post 0.613∗∗∗ 0.445∗∗∗ -0.0350 0.327∗∗∗ 0.159 0.0383
(0.121) (0.113) (0.214) (0.0984) (0.200) (0.0441)

N 1620 2520 2520 2520 2520 2520
R-Squared 0.005 0.022 0.000 0.008 -0.002 -0.003
First stage F stat 21.3 21.9 21.9 21.9 21.9 21.9

Wave FE Yes Yes Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes Yes Yes

Notes: Data used is the DEMTREND cohort panel. The dependent variables are indicators for the ownership
of each individual durable asset. Household fixed effects are used in each specification. “Vanilla producer”
indicates that household produced vanilla during wave 3 of the household survey in 2019. “Post” takes value
one for the 2019 wave. Wave FEs include dummies for years 2003, 2012 and 2019. Data on mobile phones
(col 1) are only available for waves 2 and 3. Robust standard errors in parentheses, adjusted for clustering
at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A8 – Specific assets in vanilla-producing regions

(a) MIS-MICS sample

(1) (2) (3) (4) (5) (6) (7) (8)
Mobile
Phone Motorcycle Car Radio Bicycle Watch

Bank
Account

Finished
Roof

Vanilla commune × post 0.163∗∗∗ 0.0708∗∗∗ 0.00590 0.0914∗∗ -0.0246 0.120∗∗∗ 0.000282 0.0995∗∗∗

(0.0387) (0.0253) (0.00574) (0.0422) (0.0239) (0.0384) (0.0140) (0.0292)

District × vanilla FEs Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes Yes Yes Yes
N 32380 32271 32268 32269 32269 32377 32464 32271

(b) Afrobarometer sample

(1) (2) (3) (4)
Mobile
Phone†

Car or
Motorcycle Radio Television

Vanilla commune × post 0.155 -0.0347 0.294∗∗∗ 0.0858
(0.103) (0.0318) (0.106) (0.0708)

District × vanilla FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes
N 1859 3694 3716 3697

Notes: Panel (a) displays results using the MIS & MICS 4-wave repeated cross section, while panel (b) uses the Afrobarometer survey; rural samples
only. The dependent variables are indicators for whether the household (or a member of the household) owns that particular asset. †Data on mobile
phone ownership in the Afrobarometer survey is only available for the final 2 rounds (in 2015 and 2018). Robust standard errors in parentheses,
adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A9 – Asset poverty

Rural sample

(1) (2)

Vanilla commune × post -0.0473∗∗ -0.0461∗∗

(0.0209) (0.0219)

District × vanilla FEs Yes Yes
Controls No Yes
Wave FEs Yes Yes
N 32465 32465

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only. The dependent
variable takes value one if the household’s wealth index is below the 80.7th percentile of the wealth distribu-
tion, a fraction equivalent to the share of the population living in poverty in Madagascar in 2012 (using the
international poverty line of 2.15 USD per day in 2017 PPP). “Vanilla commune” indicates that vanilla was
reported as one of the top 5 crops in the commune census. “Post” takes value one for the fourth round of
the data 2018. Wave FEs include dummies for years 2011, 2013 and 2018, such that 2016 round is used as
the reference period. Population weights are used in each regression. Robust standard errors in parentheses,
adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A10 – Questions in the emotional stability score: DEMTREND panel

1 I am often worried
2 I am not very anxious
3 I do not like myself
4 I am often sad
5 I am able to achieve my goals
6 I have a bad feeling about what is going to happen
7 I panic easily
8 I find all aspects of life problematic
9 I am easily overwhelmed
10 I have trouble expressing my feelings
11 It is difficult to describe my personality
12 I give up easily
13 I get discouraged easily
14 I feel like I am a bad person
15 I get easily frustrated
16 It is often difficult for me to have fun
17 I exaggerate my problems
18 I am afraid that the worst will happen
19 I am consumed by my own problems

Notes: The list of (English translations of) individual questions from the DEMTREND cohort panel used in
the measures of psychological well-being in Table 5. The respondent gave numerical responses (from 1 to 5)
to these 19 questions related to “emotional stability” embedded in a non-cognitive (Big Five) questionnaire
containing a total of 92 questions. In Table 5 higher values indicate higher levels of “emotional stability”
or, equivalently, lower levels of “neuroticism”. Therefore, negative statements (questions on all rows except
2 and 5) were coded in reverse order so that a high number indicated higher “emotional stability” for each
individual question.
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Table A11 – Labor outcomes of vanilla producers

Currently
working

Worked in
last 7 days

Worked in
last 12 mos

Hours worked
(main activity)

Agriculture
occupation

Hours worked
in agriculture

Unpaid minutes
worked per day

(1) (2) (3) (4) (5) (6) (7)

Panel A. Full Sample
Vanilla producer × post -0.0601 -0.210 -0.0571 171.3 0.162∗∗∗ 656.0∗∗∗ -54.89∗∗∗

(0.0721) (0.130) (0.0832) (205.5) (0.0529) (169.6) (20.46)
N 2558 2640 2488 2680 1902 2664 2546
R-Squared 0.581 0.580 0.573 0.565 0.748 0.661 0.588

Panel B. Vanilla Communes
Vanilla producer × post -0.0879 -0.157 -0.0730 -31.82 0.0907 468.8∗∗ -56.32∗

(0.0715) (0.129) (0.0808) (215.2) (0.0590) (183.5) (31.60)
N 542 554 544 562 422 558 548
R-Squared 0.616 0.559 0.561 0.621 0.777 0.652 0.558

Panel C. Restrict to agricultural households
Vanilla producer × post -0.00424 -0.153 -0.00278 269.1 0.184∗∗∗ 678.6∗∗∗ -56.06∗∗

(0.0725) (0.130) (0.0833) (206.8) (0.0545) (172.3) (21.95)
N 2006 2072 1960 2104 1642 2090 1984
R-Squared 0.564 0.566 0.564 0.548 0.679 0.617 0.587

Panel D. IV, restrict to agricultural households
Vanilla producer × post 0.00460 -0.254 -0.0643 760.6∗∗ 0.117 1089.7∗∗∗ -155.4∗∗∗

(0.113) (0.215) (0.130) (328.1) (0.124) (228.5) (49.05)
N 1564 1606 1532 1630 1286 1618 1546
R-Squared -0.000 0.003 -0.002 -0.008 0.006 0.016 -0.007
First stage F stat 21.5 21.9 21.0 21.3 21.7 22.9 21.2
Wave FE Yes Yes Yes Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes Yes Yes Yes

Notes: Data used is the DEMTREND cohort panel. The dependent variable is: an indicator variable related to the cohort member’s current work
status (columns 1-3); total hours spent in employment in the last 12 months (col 4); an indicator for whether the main occupation is agriculture (col
5); total hours spent working in agriculture in the last 12 months (col 6); total minutes per day spent doing certain categories of unpaid household
work (col 7). Robust standard errors in parentheses, adjusted for clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A12 – Cross-sectional results: Human capital for children and adults in vanilla-
producing regions

Children Adults

(1) (2) (3)
Under 5 5-17 18+

Functional difficulties -0.0177 -0.0556∗∗∗

(0.0125) (0.0179)

Child development (36-59 mo) 0.0145
(0.0382)

Math skills (7-14 yrs) 0.00312
(0.0224)

Reading skills (7-14 yrs) -0.0251
(0.0255)

Child seems anxious 0.0316
(0.0609)

Child seems depressed 0.0132
(0.0580)

Economic conditions in 12 mo 0.211∗∗∗

(0.0647)

Individual & HH controls Y Y Y

Notes: Data used in the first six rows is the MICS 2018 rural sample; in the last row, the data used is the
Afrobarometer 2018 rural sample. Each cell of the table corresponds to a separate regression and contains
the estimated coefficient for the “Vanilla commune” indicator. The dependent variable is reported in each
row. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for
clustering at the commune level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A13 – Cross-sectional results: Perceptions of economic well-being in vanilla-producing regions

Own living
conditions

Current economic
conditions

Econ conditions
now vs months ago

Econ conditions
In 12 months

(1) (2) (3) (4) (5) (6) (7) (8)
post pre post pre post pre post pre

Vanilla commune 0.312∗∗∗ -0.000943 0.430∗∗∗ -0.00213 0.373∗∗∗ -0.0239 0.211∗∗∗ -0.0675
(0.0775) (0.0409) (0.111) (0.0468) (0.0858) (0.0481) (0.0696) (0.0603)

Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 919 2796 916 2644 913 2650 831 2256

Notes: Data used is the Afrobarometer survey; rural sample only. The table reports the results of cross-sectional specifications for the same outcomes
shown in Table 4. Separate estimates are displayed for the pooled cross-section period prior to the price shock (“pre”) and the final 2018 wave that
follows the price shock (“post”). Robust standard errors in parentheses, adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p <

0.01.A
21



Table A14 – Child fever and household bednets in vanilla-producing regions

Child Fever and Medical Care Slept under bednet Number of bednets

(1) (2) (3) (4) (5) (6) (7)
Past

2 weeks
Symptoms
and care Care Children

Pregnant
Women

per 2
people

per
person

Vanilla commune × post -0.0386 0.0150 -0.0101 -0.0595∗ -0.0863∗ -0.0769 -0.149∗∗∗

(0.0232) (0.0618) (0.00972) (0.0339) (0.0451) (0.0653) (0.0400)

Region × vanilla FEs Yes Yes Yes No No No No
District × vanilla FEs No No No Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes Yes Yes
N 24592 3779 24592 23653 2680 31107 31107

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only. The dependent variables are whether the child under 5 years
of age had fever in the last 2 weeks, and whether the child had had any symptoms and been treated, and conditional on fever, whether the child
received medical care for fever. The dependent variables also include whether the children and pregnant women of the household slept under a bednet
the previous night, and the number of bednets per 2 people, and the number of bednets per person in the household. “Vanilla commune” indicates
that vanilla was reported as one of the top 5 crops in the commune census. “Post” takes value one for the fourth round of the data 2018. Wave FEs
include dummies for years 2011, 2013 and 2018. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for
clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A15 – Cross-sectional results: Adult investment in children in vanilla-producing regions

(1) (2) (3)

Children under 5 years of age

1. Exclusively breastfed during first 6 months (0-23 mo) 0.0468∗ 0.0272 0.0536∗∗

(0.0245) (0.0212) (0.0239)

2. Predominantly breastfed during first 6 months (0-23 mo) 0.0565∗∗ 0.0300 0.0641∗∗

(0.0266) (0.0219) (0.0274)

3. Early stimulation and responsive care (24-59 mo) 0.122∗∗∗ 0.113∗∗∗ 0.101∗∗

(0.0377) (0.0362) (0.0407)

4. Preprimary education (36-59 mo) 0.0269 0.0225 -0.00329
(0.0380) (0.0362) (0.0272)

5. Inadequate supervision (under 5 yrs) -0.0175 -0.00727 -0.0105
(0.0278) (0.0267) (0.0279)

6. Physical punishment (1-4 yrs) -0.00606 -0.00729 -0.0110
(0.0250) (0.0246) (0.0332)

7. Psychological aggression (1-4 yrs) -0.0485∗∗ -0.0446∗ -0.0401
(0.0243) (0.0237) (0.0299)

Children ages 5-14

8. Physical punishment (5-14 yrs) 0.0184 0.0202 0.0165
(0.0329) (0.0325) (0.0341)

9. Psychological aggression (5-14 yrs) -0.0197 -0.0140 -0.0141
(0.0219) (0.0216) (0.0240)

10. Child reads or is read to at home (7-14 yrs) 0.0940∗∗∗ 0.0856∗∗ 0.0976∗∗

(0.0349) (0.0332) (0.0387)

11. Child receives help with homework (7-14 yrs) -0.00873 0.0174 0.0233
(0.0537) (0.0507) (0.0550)

12. Caretaker received report card (7-14 yrs) 0.00177 0.0107 0.00401
(0.0434) (0.0401) (0.0375)

13. Caretaker attended any school meeting or event (7-14 yrs) -0.0518 -0.0445 -0.0304
(0.0430) (0.0428) (0.0508)

Individual & HH controls Y Y
Mother-level controls Y

Notes: Data used is the MICS 2018 rural sample. Each cell of the table corresponds to a separate regression
and contains the estimated coefficient for the “Vanilla commune” variable (an indicator for whether vanilla
was reported as one of the top 5 crops in the commune census). The dependent variable is reported in each
row. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for
clustering at the commune level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A16 – Adult investment in children (cont.): # of observations for specifications in
previous table

(1) (2) (3)

Children under 5 years of age

1. Exclusively breastfed during first 6 months (0-23 mo) 3872 3858 2732

2. Predominantly breastfed during first 6 months (0-23 mo) 3872 3858 2732

3. Early stimulation and responsive care (24-59 mo) 5646 5624 4105

4. Preprimary education (36-59 mo) 3801 3786 2752

5. Inadequate supervision (under 5 yrs) 9550 9514 6865

6. Physical punishment (1-4 yrs) 7604 7575 5529

7. Psychological aggression (1-4 yrs) 7606 7577 5531

Children ages 5-14

8. Physical punishment (5-14 yrs) 7230 7199 5362

9. Psychological aggression (5-14 yrs) 7230 7199 5362

10. Child reads or is read to at home (7-14 yrs) 4717 4696 3384

11. Child receives help with homework (7-14 yrs) 2276 2266 1669

12. Caretaker received report card (7-14 yrs) 3526 3511 2591

13. Caretaker attended any school meeting or event (7-14 yrs) 3526 3511 2591

Individual & HH controls Y Y
Mother-level controls Y

Notes: Data used is the MICS 2018 rural sample. Each row refers back to the previous table and displays
the number of observations in each regression.
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Table A17 – Household infrastructure in vanilla-producing regions

Household access Present in enumeration area

(1) (2) (3) (4) (5)
Protected
water

Piped
water

Toilet
facility

Piped
water Sewer

Vanilla commune × post 0.104 0.0744 -0.0213 0.134 0.00670
(0.0740) (0.0650) (0.0296) (0.220) (0.0284)

District × vanilla FEs Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes
Survey MIS-MICS MIS-MICS MIS-MICS Afrobarometer Afrobarometer
Observations 32271 32271 32271 3723 3723

Notes: Data used is the MIS & MICS 4-wave repeated cross section (cols 1-3) and the Afrobarometer survey (cols 5-6); rural samples only. The
dependent variables are indicators for each housing or infrastructure characteristic. In columns 1-3, we construct binary indicators as follows: “Piped
water” refers to piped drinking water source (into dwelling, yard/plot, to neighbor, public tab or standpipe); “Protected water” refers to household
drinking water source being either piped water (as defined), or protected well or protected spring; “Toilet facility” refers to flush toilets, pit latrines
and composting toilets. In columns 5 and 6, the question refers to whether the service is available in the enumeration area. Robust standard errors
in parentheses, adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table A18 – Lack of basic necessities in vanilla-producing regions

In past year, anyone often gone without

(1) (2) (3) (4) (5)
Enough

food to eat
Enough

clean water
Medical
treatment

Fuel for
cooking

Cash
income

Vanilla commune × post 0.152 -0.0266 0.0780 -0.0176 -0.0701
(0.112) (0.134) (0.0883) (0.0837) (0.0792)

District × vanilla FEs Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes
Observations 3721 3718 3713 3719 3719

Notes: Data used is the Afrobarometer survey; rural sample only. The respondent is asked, “Over the past
year, how often, if ever, have you or anyone in your family gone without” each of the indicated necessities.
The dependent variable is equal to 1 if the response is several times, many times, or always, and equal to 0
if never or just once or twice. Robust standard errors in parentheses, adjusted for clustering at the district
level. * p < 0.10, ** p < 0.05, *** p < 0.01.

A26



B Robustness checks and alternative specifications
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Figure B1 – Math skills by age: cross-sectional comparisons between vanilla-producing and
non-vanilla-producing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figure plots the coefficient estimates from
the interaction between age fixed effects and an indicator for whether the child resides in a vanilla-growing
commune. The dependent variable is the average of four questions in the MICS survey designed to test math
skills.
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Figure B2 – Reading skills by age: cross-sectional comparisons between vanilla-producing
and non-vanilla-producing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figure plots the coefficient estimates from
the interaction between age fixed effects and an indicator for whether the child resides in a vanilla-growing
commune. The dependent variable is a measure of child reading skills, based on whether the child can read
a passage and correctly answer the corresponding reading comprehension questions.
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Figure B3 – Functional difficulties by age: cross-sectional comparisons between vanilla-
producing and non-vanilla-producing regions

Notes: Data used is the MICS 2018 survey; rural sample only. The figure plots the coefficient estimates from
the interaction between age fixed effects and an indicator for whether the child resides in a vanilla-growing
commune. The dependent variable is an indicator for whether the individual is classified as having a disability
based on the responses to questions designed to measure functional difficulties, which vary according to the
age of the respondent. The child-level data sets are used for this analysis: the estimates for ages 5-17
correspond to the disability status of the child; the estimates for age 18 and over correspond to the disability
status of the child’s caretaker.
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Table B1 – Wealth in vanilla-producing regions: using vanilla price

Full sample Rural Urban

(1) (2) (3) (4) (5) (6)

Vanilla commune × price 0.000483∗ 0.000680∗∗∗ 0.000430∗∗ 0.000518∗∗ 0.00113 0.00107
(0.000279) (0.000202) (0.000212) (0.000205) (0.000899) (0.000746)

District × vanilla FEs Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes
Wave FEs Yes Yes Yes Yes Yes Yes
N 43040 43040 32465 32465 10575 10575

Notes: Data used is the MIS & MICS 4-wave repeated cross section. Vanilla price (in hundreds of USD) for each survey year is interacted with the
vanilla commune indicator. The data for price is obtained from COMTRADE database and is as displayed in Figure 2. The dependent variable is the
wealth index. “Vanilla commune” indicates that vanilla was reported as one of the top 5 crops in the commune census. Wave FEs include dummies
for years 2011, 2013 and 2018. Population weights are used in each regression. Robust standard errors in parentheses, adjusted for clustering at the
district level. * p < 0.10, ** p < 0.05, *** p < 0.01.B5



Table B2 – Wealth in vanilla-producing regions: 2013 as the reference year

Full sample Rural Urban

(1) (2) (3) (4) (5) (6)

Vanilla commune × 2018 0.207∗∗ 0.304∗∗∗ 0.213∗∗ 0.251∗∗∗ 0.360 0.343
(0.0918) (0.0621) (0.0831) (0.0674) (0.432) (0.359)

Vanilla commune × 2016 -0.292∗∗ -0.0950 -0.155 -0.0740 -0.175 -0.0687
(0.126) (0.0988) (0.106) (0.0941) (0.666) (0.535)

Vanilla commune × 2011 -0.0686 0.0257 -0.00170 0.0316 -0.0581 -0.0514
(0.0991) (0.0833) (0.0817) (0.0709) (0.387) (0.310)

District × vanilla FEs Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes
Wave FEs Yes Yes Yes Yes Yes Yes
N 43040 43040 32465 32465 10575 10575

Notes: Data used is the MIS & MICS 4-wave repeated cross section. The dependent variables is the wealth
index. “Vanilla commune” indicates that vanilla was reported as one of the top 5 crops in the commune
census. Wave FEs include dummies for years 2011, 2016 and 2018, such that the 2013 round is used as the
reference period. Population weights are used in each regression. Robust standard errors in parentheses,
adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B3 – Wealth in vanilla-producing regions: exclude 2016 data

Full sample Rural Urban

(1) (2) (3) (4) (5) (6)

Panel A.Post-dummy

Vanilla commune × post 0.235∗∗ 0.279∗∗∗ 0.204∗∗∗ 0.220∗∗∗ 0.377 0.355
(0.0911) (0.0663) (0.0740) (0.0703) (0.326) (0.272)

Panel B. Year dummies

Vanilla commune × 2018 0.191∗∗ 0.279∗∗∗ 0.199∗∗ 0.233∗∗∗ 0.349 0.337
(0.0891) (0.0644) (0.0857) (0.0703) (0.426) (0.357)

Vanilla commune × 2011 -0.0893 0.000460 -0.00890 0.0255 -0.0680 -0.0433
(0.103) (0.0850) (0.0814) (0.0711) (0.357) (0.293)

District × vanilla FEs Yes Yes Yes Yes Yes Yes
Controls No Yes No Yes No Yes
Wave FEs Yes Yes Yes Yes Yes Yes
Observations 32416 32416 23824 23824 8592 8592

Notes: Data used is the MIS & MICS repeated cross section with the 2016 round dropped. The dependent
variable is the wealth index. “Vanilla commune” indicates that vanilla was reported as one of the top 5 crops
in the commune census. “Post” takes value one for the fourth round of the data 2018. Wave FEs include
dummies for years 2011, and 2018, such that 2013 round is used as the reference period. Population weights
are used in each regression. Robust standard errors in parentheses, adjusted for clustering at the district
level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B4 – Wealth of vanilla producers: new household formation

(1) (2) (3) (4) (5)

Panel A. Full Sample

Vanilla producer × post 0.451∗∗∗ 0.509∗∗∗ 0.508∗∗∗

(0.167) (0.175) (0.175)
New household 0.0126

(0.0631)
Same household × producer × post 0.436∗∗∗ 0.739∗∗

(0.160) (0.324)
New household × producer × post 0.595∗∗ 0.434∗∗∗

(0.241) (0.149)

N 4099 2438 2438 2436 2438
R-Squared 0.620 0.756 0.756 0.756 0.757

Panel B. Vanilla Communes

Vanilla producer × post 0.538∗∗∗ 0.482∗∗∗ 0.505∗∗∗

(0.168) (0.172) (0.169)
New household -0.153

(0.0971)
Same household × producer × post 0.466∗∗∗ 0.708∗∗

(0.167) (0.312)
New household × producer × post 0.522∗∗ 0.417∗∗

(0.231) (0.174)

N 872 548 548 548 548
R-Squared 0.620 0.745 0.746 0.745 0.748

Panel C. Restrict to agricultural households

Vanilla producer × post 0.446∗∗∗ 0.464∗∗∗ 0.463∗∗

(0.168) (0.175) (0.176)
New household 0.0276

(0.0709)
Same household × producer × post 0.393∗∗ 0.692∗∗

(0.160) (0.328)
New household × producer × post 0.553∗∗ 0.390∗∗∗

(0.241) (0.147)

N 3179 1930 1930 1930 1930
R-Squared 0.579 0.726 0.726 0.727 0.728

Wave FE Yes Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes Yes
Survey waves All 2-3 2-3 2-3 2-3
New household year 2012 2019

(see notes on next page)
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Notes: Data used is the DEMTREND cohort panel. The dependent variable is the household asset index,
standardized by the mean and standard deviation of all non-vanilla producing households. Column 1 repeats
the baseline estimate from our main results. In columns 2-5, we restrict the analysis to waves 2 and 3. In
column 3, we control for a time-varying “New household” indicator that takes value 1 if the cohort member
has moved out of their original household from 2003. In columns 4 and 5, we interact the producer variable
with time-invariant indicators of household formation: in column 4, “new household” takes value 1 for
individuals who change households between 2003 and 2012; while in column 5, “new household” takes value
1 for individuals who change households between 2012 and 2019. Robust standard errors in parentheses,
adjusted for clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B5 – Wealth and assets in vanilla-producing regions: excluding areas affected by cyclone

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Wealth
index

Mobile
Phone Motorcycle Car Radio Bicycle Watch

Bank
Account

Finished
Roof

Vanilla commune × post 0.261∗∗∗ 0.160∗∗∗ 0.0631∗∗∗ 0.00313 0.0847∗ -0.0271 0.0912∗∗ 0.00829 0.0745∗∗

(0.0666) (0.0471) (0.0235) (0.00375) (0.0432) (0.0286) (0.0425) (0.0145) (0.0297)

District × vanilla FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls No No No No No No No No No
Wave FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 31991 31909 31803 31800 31801 31801 31906 31990 31803

Notes: Data used is the MIS & MICS 4-wave repeated cross section; rural sample only. Clusters that were on the path of the Enawo cyclone are
removed from each survey round of the data used. The dependent variable is the wealth index (in column 1) or an indicator for whether the household
(or a member of the household) owns that particular asset. “Vanilla commune” indicates that vanilla was reported as one of the top 5 crops in the
commune census. “Post” takes value one for the fourth round of the data 2018. Wave FEs include dummies for years 2011, 2013 and 2018. Population
weights are used in each regression. Robust standard errors in parentheses, adjusted for clustering at the district level. * p < 0.10, ** p < 0.05, ***
p < 0.01.
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Table B6 – Outcomes of vanilla producers: adjusted for attrition

(a) Wealth and financial outcomes

(1) (2) (3) (4) (5) (6)

Wealth
Formal
savings

Informal
savings Loans

Received
remittances

Sent
remittances

Vanilla producer × post 0.447∗∗∗ -0.0382 0.375∗∗∗ -0.0681 -0.0972∗∗ -0.0329
(0.164) (0.138) (0.0748) (0.0927) (0.0373) (0.0446)

Household FEs Yes Yes Yes Yes Yes Yes
Wave FEs Yes Yes Yes Yes Yes Yes
N 4099 4224 4224 4224 4224 2640

(b) Psychological well-being and cognitive test scores

Emotional Stability Cognitive Tests

(1) (2) (3) (4)
Average Factor French Math

Vanilla producer × post 0.208∗∗ 0.376∗ 0.0193 0.0691∗∗∗

(0.104) (0.207) (0.0331) (0.0252)

Wave FE Yes Yes Yes Yes
Household FEs Yes Yes Yes Yes
N 2366 2366 2386 2386

Notes: Data used is the DEMTREND cohort panel, full sample (corresponding to Panel A in Tables 1, 3,
and 5). “Vanilla producer” indicates that household produced vanilla during wave 3 of the household survey
in 2019. “Post” takes value one for the 2019 wave. Wave FEs include dummies for years 2003, 2012 and
2019. The variables considered for the Inverse Probability Weighting are: sex and age of the cohort member,
household size, a dummy for household electricity access, a dummy for toilet, mother’s education level and
father’s education level measured in wave 1. Results are displayed for the full sample. Robust standard
errors in parentheses, adjusted for clustering at the zone level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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