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Abstract

This paper studies the relationship between national institutions and farming practices in
Africa. The analysis exploits detailed geospatial data to compare outcomes across nearby
plots exposed to the same underlying agroclimatic risk but belonging to adjacent countries
with different national institutions. We document systematic cross-border differences in rural
economic activity. In countries with worse national institutions, farmers grew lower risk crops,
diversified land across more different crops, devoted more total land to agriculture, and were
more likely to hold livestock. These patterns are consistent with a setting in which differences
in property rights enforcement affect how farmers respond to agroclimatic risk. The findings
contrast with prior research showing no systematic cross-border differences in luminosity in
Africa (Michalopoulos and Papaioannou, 2014), and demonstrate how standard measures of
economic development may fail to capture the subtle ways in which nations influence rural
economic activity.
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1 Introduction

How do national institutions affect economic activity and comparative development? This

is a fundamental question in the social sciences that has received considerable attention from

economists and political sciences. In an influential paper, Michalopoulos and Papaioannou

(2014) exploit the historically exogenous partitioning of ethnic groups across countries in Africa

to examine the role national institutions on subnational development. Strikingly, they find

that differences in countrywide institutions have no impact on within-ethnicity differences in

development – as proxied by luminosity – across national borders. Instead, their findings

suggest that, in Africa at least, levels of economic development are similar across national

borders, implying a limited influence of contemporary institutions in the hinterland.

In this paper, we re-examine the question of whether economic activity is similar across

national borders in Africa. Whereas Michalopoulos and Papaioannou (2014) focus solely on

luminosity, we explore cross-border differences across a range of rural outcomes including total

farmland, decisions over which crops to cultivate, cattle ownership, and measures of household

wealth.

Our analysis draws on several different data sources. Detailed data from the Global Agro-

Ecological Zones (GAEZ) project provide information on total farmland based on remote sensor

imaging, as well as information on cultivation by crop at the 5 arc-minute plot-level (roughly

10km by 10km at the equator). We also use data on household cattle ownership and wealth

proxies from the Demographic and Health Surveys (DHS), along with geographic information

that allows us to identify households located near national borders. We use these data to

construct measures of local measures of total land cultivation, crop diversification, crop yields,

and household ownership of cattle and other assets.

The data also allow us to assess farmers’ tolerance towards crop failure risk. Crop failure is

a major source of rural income insecurity in Africa (Fafchamps et al., 1998; Kazianga and Udry,

2006). We use information on historical potential yields to calculate each crop’s probability of
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failure, given local agroclimatic conditions.1 On the vast majority of plots, there is a statewise

dominant ordering of crop failure risk, allowing us to rank crops from ‘safest’ to ‘riskiest’ based

on their individual probability of failure.2 We combine this ranking with data on which crops

are cultivated to investigate cross-border differences in farmers’ willingness to grow ‘safer’ versus

‘riskier’ crops.

Our analysis follows the empirical approach of Michalopoulos and Papaioannou (2014),

comparing outcomes across nearby plots that fall within a common historical ethnic homeland,

but belong to different countries with different formal institutions as measured by the ‘Rule

of Law ’ (Kauffman, Kraay, and Matruzzi, 2008).3 This within-ethnic homeland estimation

strategy was first adopted by Michalopoulos and Papaioannou (2013, 2014), and was also used

by Anderson (2018). We estimate regression discontinuity (RD) models that compare differences

in economic outcomes across countries, in the immediate vicinity of the national border. In

support of our identifying assumption, we show that agroclimatic conditions trend smoothly

across national borders, consistent with the exogenous partition of African countries during

colonization.

The results reveal systematic cross-border differences across a range of agricultural out-

comes. In countries with worse national institutions, significantly more land was devoted to

agriculture. In these countries, farmers were more likely to grow ‘safer’ crops that had lower

failure risk, but were equally likely to grow ‘riskier’ crops. These patterns are consistent with

cross-border differences in farmers’ tolerance of crop failure risk.4 Farmers in countries with

1By focusing on crop failure risk, we avoid issues related to unmeasured local price responses, which may
offset the revenue effects of less severe local agroclimatic shocks (Allen and Atkin, 2018). Importantly, GAEZ
calculates annual potential yields for every crop at the plot-level, so we are able to construct measures of
potential crop failures regardless of whether the crop was actually grown.

2The statewise dominant ordering implies that the probability that all crops fail is equal to the probability
that the ‘safest’ crop fails. As a result, we can ignore the covariance structure of crop failure risk, since there is
no scope to insure one crop’s risk of failure against another as in the standard portfolio problem (Markowitz,
1952).

3The protection of property rights features prominently in most institutionalist theories of development, and
the ‘Rule of Law ’ index is a commonly used measure of institutional quality.

4In a simple model of agricultural decision-making, we show that at the margin, differences in farmers’
tolerance towards failure risk will affect decisions to grow safer crops, but will not influence cultivation decisions
for higher-risk crops, which depend solely on the expected return.
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worse institutions also devoted more land to drought-resistant crops, diversified land across a

larger number of different crops, and were more likely to hold cattle.

The results are similar across a range of alternative RD functional form specifications and

bandwidth choices. The findings are robust to the replacement of border-ethic homeland fixed

effects controls with border fixed effects. Moreover, we find consistent broad patterns across

several different data sources – GAEZ plot-level data and satellite land cover data, district-level

data (Monfreda, 2008), and survey data from DHS – all of which lend further credibility to the

findings.

Our findings establish systematic cross-border differences across a range of rural economic

outcome in Africa. These patterns contrast with the noneffects in Michalopoulos and Papaioan-

nou (2014). One explanation is that luminosity is a noisy proxy for economic development in

sparsely populated areas (Chen and Nordhaus, 2011; Keola, Andersson and Hall, 2015), so it

may fail to capture important differences in rural economic activity across national borders.

Nevertheless, we also find no link between ‘Rule of Law’ and several other development indica-

tors including agricultural yields, access to electricity, and proxies for household wealth. Taken

together, our results demonstrate how standard measure of development may fail to capture

the subtle ways in which nations influence rural economic activity.

We explore a variety of mechanisms that might account for the cross-border outcome differ-

ences. We find little evidence that the results are driven by differences in market access. The

main findings are virtually unchanged when we control for proximity to urban areas, consistent

with the porous nature of African borders (Aker et al., 2014). We also find no significant dif-

ferences in the quality of cultivated land across borders, so the observed land-use patterns do

not appear to be driven by differential sorting farmers onto better/worse quality land.

The estimated cross-border differences in outcomes do not imply that the ‘Rule of Law’

has a causal impact on rural economic decision-making, since the quality of institutions may

vary with other drivers of national development.5 Instead, our results establish that countries

5For example, Bubb (2013) finds that property rights institutions are determined by local economic con-
ditions. Similarly, Alesina et al. (2016) find a link between a country’s ethnic composition and the national
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do matter for rural development, whether the effects arise from property rights enforcement or

some other national feature correlated with the ‘Rule of Law’.

The cross-border patterns in rural outcomes are consistent with predicted household re-

sponses to the quality of national institutions, even if we cannot rule out the influence of

national features correlated with the ‘Rule of Law’. In a simple model of agricultural decision-

making, we show that poor property rights enforcement, by allowing for increased expropriation

of non-farm income and household wealth, leads to increased agricultural land use, more cul-

tivation of lower-risk crops, and more crop diversification. Intuitively, higher levels of wealth

expropriation reduce the household’s buffer against agroclimatic shocks, causing them to allo-

cate more land to safe crops. Similarly, greater expropriation of non-farm income decreases the

return for formal employment, which causes agents to spend more time in agricultural produc-

tion. As a result, a larger share of household income is vulnerable to agroclimatic shocks, so

farmers must allocate land to safe crops.

Our analysis highlights how formal institutions can shape rural decision-making indirectly

through property rights protection in urban and semi-urban areas. Indeed, the mechanisms we

identify may operate even if the reach of formal institutions does not extend into the hinterland

(Herbst, 2000). Since the World Bank’s ‘Rule of Law’ measure is constructed based on the

conditions in urban rather than rural areas, it is unsurprising that the cross-border estimates

align with the predicted responses to non-farm income expropriation.6

This paper makes three contributions to the literature. First, we contribute to the literature

that documents the influence of pre-colonial and modern states on contemporary outcomes in

Africa. Researchers have identified impacts of pre-colonial states on a range of contemporary

outcomes (Gennaioli and Rainer, 2007; Michalopoulos and Papaioannou, 2013; Lowes et al.,

2017). Nevertheless, evidence on the influence of the modern state has been mixed. Michalopou-

los and Papaioannou (2014) find no systematic relationship between national institutions and

provision of public goods.
6The ‘Rule of Law’ index is based on information provided by external expert reports on the country’s com-

mercial and business conditions. Prior to the addition of information from the IFAD Rural Sector Performance
Assessments in 2004, no information on the rural policy environments was included in the index.
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cross-border light intensity, whereas other scholars have documented important outcome dif-

ferences across specific national borders (Bubb; 2013; Cogneau and Moradi, 2014). Our paper

contributes to this literature by studying the influence of the modern state across both a large

number of African countries and a wide range of rural outcomes. The systematic outcome

differences suggest that modern state borders do, in fact, matter in Africa.

Our second contribution is to the large body of research that links formal institutional

arrangements to economic development. Scholars have recognized the potential for institutions

to shape economic outcomes (Porta et al., 1998, 1999; Acemoglu, Johnson, and Robinson,

2001, 2002). More specifically, we add to the literature that explores how political and legal

institutions affect agents’ responses to economic uncertainty. Prior research has largely focused

on the distortions arising from investment decisions (Banerjee, Gertler, and Ghatak, 2002;

Jacobi, Li, and Rozelle, 2002; Goldstein and Udry, 2008; Donovan, 2018). Our results highlight

an alternative channel: agents’ willingness to engage in risky ventures. This mechanism may

contribute to the low rates of entrepreneurship in underdeveloped countries (McMillan and

Woodruff, 2002; World Bank, 2016).

Third, the paper contributes to the literature on uncertainty in agriculture. Households

cope with income uncertainty through precautionary savings (Deaton, 1990, 1991; Fafchamps

et al., 1998), remittances from urban family members (Rapoport and Docquier, 2006), delayed

technological adoption (Dercon and Christiaensen, 2011, Donovan, 2018), crop diversification

(Kurosaki, and Fafchamps, 2002; Di Falco, and Chavas, 2009, Nicola, 2015); and cattle holdings

(Rosenzweig and Wolpin, 1993; Dercon, 1998). There is ongoing debate of the effectiveness of

these strategies in comparison to formal insurance (e.g., Binswanger-Mkhize, 2012; Mobarak

and Rosenzweig, 2013). The lack of consensus may, in part, stem from the fact that the

populations studied differ widely in both the underlying risk and institutional quality. Our

cross-border research design allows us to compare economic outcomes across agents who faced

common agroclimatic risk across a large number of countries in Africa.7

7Our findings complement macroeconomic evidence that misallocation in agricultural is an important driver
of cross-country income differences (Restuccia, Yang, and Zhu, 2008; Adamopoulos and Restuccia, 2018).
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2 Data

Our analysis requires fine grained geospatial measures of rural economic activity across a

large number of countries in Africa. We rely on several different data sources: data on land use

and agroclimatic conditions from the Global Agro-Ecological Zones (GAEZ) project, district-

level land use data compiled from Monfreda et al. (2008), and DHS data on cattle ownership

and other household wealth proxies.

The GAEZ project provides information on total cropland in 2000 at the 5 arc-minute grid

cell level, based on satellite land cover imaging.8 GAEZ also provides information on cultivated

area by crop.9 We use these data to construct several measures of local agricultural activity:

whether a plot is cultivated, whether particular crops are grown on a plot, and the number

of different crops grown per hectare of cultivated land. We also use GAEZ data on yields to

construct measures of crop yields per hectare of cultivated land.

GAEZ also provides estimates of annual potential yields by crop at the grid cell level,

regardless of whether the crop is actually grown. These potential yields capture how specific

crops respond to invariant local geographic conditions, and variable climatic conditions.10 We

use measure of potential crop yields in 2000 to assess whether agroclimatic conditions are similar

on either side of national borders. Additionally, we use information on historical crop failures

from 1986 to 2000 to measure whether crop failure risk differed across countries.11

8Cropland includes land used for single or multi-season crops, as well as permanent crops (such as trees and
shrub crops). The remote sensor imaging used to produce these estimates also typically includes fallow land,
whether from crop cycling or shifting cultivation, as cropland (Vancutsem et al., 2013), so the GAEZ measure
of land use likely includes both land that is being actively cultivated and land that is held temporarily idle for
fallowing purposes.

9These crop-specific estimates are obtained through downscaling techniques that combine satellite land cover
data and local agroclimatic conditions to assign agricultural statistics to a finer geographic resolution.

10Invariant conditions include soil type, elevation, and land gradient, while time-varying climatic conditions
include rainfall, temperature, humidity, wind speed, and sun exposure. The GAEZ project is particularly careful
in its treatment of weather conditions. Annual potential crop yields are derived based on an aggregation of daily
weather conditions, and the model captures how potential yields of each crop are affected by weather conditions
throughout the growing cycle.

11A crop failure is defined as zero potential yield of a particular crop in any given year. We focus on crop
failure over the prior 15-year period to capture the disproportionate influence of recent history in the formation
of subjective probability (Viscusi and Zeckhauser, 2006; Gallagher, 2014).
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We use information on crop-specific failures to rank crops on every plot from “riskiest” to

“safest” based on their individual failure risk given local agroclimatic conditions.12 Importantly,

on the vast majority of plots, the empirical crop failure distribution is statewise dominant

(see Table B.1). Thus, we are able to ignore the covariance structure of crop failure when

constructing the risk ranking.13 We combine this ranking with information on which crops are

cultivated to create indicators for whether the ‘safest’ versus ‘riskiest’ crop is grown on a given

plot of land.14

We supplement the GAEZ grid cell data with district-level data on cultivated area by

crop across 2,009 subnational districts in 40 African countries.15 The district-level dataset

on cultivated land by crop is not sensitive to downscaling techniques used to construct the

GAEZ data.16 Figure B.1 displays a map of the administration districts for the agricultural

database. The level of geographic detail is greater in areas of agricultural production, whereas

the larger political units typically cover regions in the Sahara. The median district area is

approximately four times the size of the median U.S. county. Subnational data is reported for

40 of 42 countries, and available for a large number of crops (Table B.2).

Our last set of outcome variables come from the Demographic and Health Surveys (DHS).

The DHS are a series of nationally representative household surveys. For each country, we

use the largest available survey wave between 2006 to 2016. We use the GPS coordinates of

participating households to identify survey clusters located within 50 km of a national border.

12Specifically, we use data on historical crop failures from 1986 to 2000 to calculate the probability of crop
failure on every plot. Excluding crops that are never grown anywhere at the border-pair level, we then rank
crops from “riskiest” to “safest” based on their individual probability of failure.

13For any two crops, j and j + 1, j statewise dominates j + 1 if j provides a positive yield in all states in
which j + 1 in nonzero. In this scenario, there is no scope to exploit the covariance structure to insure failure
risk of one crop against another as in the standard portfolio optimization problem (Markowitz, 1952).

14We also construct indicators for whether crops with a failure probability above or below 10 percent are
cultivated.

15These data we compiled from Monfreda et al. (2008), who provide a comprehensive database on harvested
area for 175 crops compiled from agricultural census statistics across 150 countries at subnational units, and
19,751 units two levels below the country. The primary sources for these data were national census statistics,
supplemented with additional information from agricultural surveys.

16The quality of GAEZ’s land use by crop may vary across countries, since the accuracy of the downscaling
techniques depends on the size of the reporting districts in the underlying agricultural data, which differ across
countries. This contrasts with GAEZ’s data on total farmland, which is derived solely on satellite land cover.
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For each household, we construct indicators for cattle ownership, access to electricity, and

whether the household has a bank account.

To measure national institutions, we follow Michalopoulos and Papaioannou (2014) in using

data on country values on the “Rule of Law” index from the World Bank’s Governance Matters

Database (Kauffman, Kraay, and Matruzzi, 2008). The World Bank compiles this measure

based on an aggregate of various institutional quality measures that the World Bank categorizes

based on principal components methods. This variable reflects institutional factors, such as the

quality of the judiciary and the level of property rights enforcement, that have been found to

be particularly relevant for land development (Alston, Libecap, and Schneider, 1996; De Soto,

2000), and farmers’ investment decisions (Goldstein and Udry, 2008; Banerjee, Gertler, and

Ghatak, 2002; Jacoby, Li, and Rozelle, 2002). To limit concerns of reverse causality, we rely on

this measure in 1996, the first period in which it was recorded. Country values for the “Rule

of Law” range from -2.5 to +2.5. Table B.3 reports the values for countries in the analysis.

Finally, information on historical ethnic homelands is from Murdock’s (1959) Tribal Map of

Africa. Drawing on numerous anthropological sources, Murdock (1959) identifies the historical

spatial distribution of more than 500 ethnic homelands in Africa. Following Michalopoulos and

Papaioannou (2014), we combine these data with contemporary African country borders to

identify ethnic homelands that were partitioned into two different countries.

Our main sample consists in observations (grid cell plots, subnational districts, or DHS

households) located within 50 km of a national border on land with non-zero agricultural

potential.17

3 Empirical Strategy

Our main estimation strategy is a regression discontinuity (RD) design that compares out-

comes across neighboring plots that belong to a common historical ethnic homeland but fall

17We drop plots with zero potential yields across all crops that are primarily located in the Sahara.
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within neighboring countries with different quality national institutions. We estimate the fol-

lowing model:

Yiebc = α0 + δRule of Lawbc + F (Distiebc) + λeb + εiebc. (1)

where Yiebc denotes outcome on plot i that falls in the historical territory of ethnicity e, near bor-

der segment, b, in country c. The term λeb denotes a vector of historical ethnic homeland-border

fixed effects that control for cultural factors which might influence economic activity today. The

term F (Distiebc) denotes polynomial controls for plot distance to the border, which are allowed

to differ on either side of the national border. The variable of interest, Rule of Lawbc, is a

dummy equal to one if institutional quality – the Rule of Law – in country c is higher than its

neighbor at border b. The coefficient of interest, β, captures the average difference in outcomes

between neighboring countries with better and worse institutions, based on comparisons across

neighboring plots within a common ethnic homeland that face similar agroclimatic conditions.

Our main analysis is based on a local linear specification (Gelman and Imbens, 2018), al-

though we also report results based on alternative polynomial specifications. Our preferred

specifications are reported for plots located within 50 km of the national border to correspond

with Michalopoulos and Papaioannou (2014). We also report results based on a range of alter-

native bandwidth specifications as suggested by Imbens and Lemieux (2008). Two additional

estimation details are worth noting. First, regressions for extensive margin outcomes (plot and

crop cultivation) are unweighted to estimate the average effect for a plot. Regressions for inten-

sive margin outcomes (crop diversification and crop yields per hectare) are weighted by total

farmland to estimate the average effect per hectare of farmland. Second, standard errors are

two-way clustered across both country and historical ethnic boundaries to account for arbitrary

spatial correlation along both dimensions, following the approach of Cameron, Gelbach, and

Miller (2011).

The identifying assumption is that rural economic activity would have been similar on either

side of national borders absent any national differences associated with the quality of institu-
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tions. For this assumption to hold, we require that national borders were drawn independently

of local conditions relevant for current agricultural outcomes. The arbitrary partitioning of

African countries is supported by growing body of empirical research. Michalopoulos and Pa-

paioannou (2014, 2016) document the plausibly exogenous formation in African borders, and

show that there are no systematic differences across a range of factors related to economic

potential through country borders.18 This assumption is also supported by a large historical

narrative that documents how the original drawing of these borders in the late nineteenth cen-

tury was made by European colonizers with regard or knowledge of local geographic conditions

(Asiwaju 1985; Wesseling 1996; Herbst 2000; Englebert 2009).

To further assess the validity of our approach, we estimate the relationship between na-

tional institutional quality, potential crop yields, and agroclimatic risk. These outcomes incor-

porate all location-specific factors relevant for agricultural production, so should capture any

cross-border differences in underlying growing conditions relevant for farmers’ decision-making.

Tables B.4 and B.5 report the results for the ten most widely cultivated crops, without and

with the RD linear polynomial controls. The coefficient estimates are all small and statistically

insignificant, suggesting no systematic cross-border differences in average land quality. Simi-

larly, we find no significant differences in the probability of crop failure (Tables B.6 and B.7),

suggesting that farmers on either side of national borders also faced similar levels of underlying

agroclimatic risk.19 Taken together, these findings support our identification assumption that

agricultural outcomes would have been similar across these nearby plots, absent country-specific

factors related to the “Rule of Law”.

18Alesina, Easterly, and Matuszeski (2011) also demonstrate that eighty percent of African country borders
follow longitude and latitude lines, more than any other continent. The arbitrary assignment of African borders
has also been used by a number of other researchers as a source of quasi-experimental variation (e.g., Miguel,
2004; Cogneau and Moradi, 2014).

19Additional results based on different bandwidths, as well as models that omit control for ethnic homeland-
border fixed effects are all consistent with these underlying patterns (see Tables B.8 – B.13). Similarly, results
from a McCrary (2008) test show that the density of GAEZ grid cells is continuous in the neighborhood of the
national border (Figure B.2).
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4 Results

4.1 Land Use and Crop Choice

In this section, we report estimates for the relationship between ‘Rule of Law’, land use,

and farmers’ crop choices.

Table 1 reports the estimated differentials in land use across national borders in Africa. The

dependent variable is an indicator for whether the plot is cultivated. We report estimates on

‘Rule of Law’ from different versions of equation (1). In column (1), we include border-ethnic

homeland fixed effects, to capture average within-group differences in land use within 50 km of

the national borders. In column (2), we add linear controls for border distance to capture the

local effect in the immediate vicinity of the national border. In columns (3) and (4), we further

restrict the sample to grid cells within 25 km of the border.

The results show a clear link between the ‘Rule of Law’ and agricultural land. Across the

various specifications, the estimates are all negative and statistically significant. The findings

imply that there was more widespread agricultural activity in countries with weaker property

rights, as reflected by the ‘Rule of Law’ index. Moreover, these cross-border differences remain

even the immediate vicinity of the national border.

The estimates on ‘Rule of Law’ are sizeable. Combining the point estimates from column

(2) with the average difference in measured institutional quality across neighboring countries

(0.45), we calculate that a one point increase in the Rule of Law index – roughly the gap between

countries at the 25th percentile (e.g., Chad or Nigeria) and countries at the 75th percentile (e.g.,

Malawi or Mali) – is associated with a 24 percent decrease in the probability of cultivation.

Next, we study the relationship between the ‘Rule of Law’ and farmers’ crop choices. We

construct indicators for ‘low’ risk and ‘high’ risk crops at every ethnic-border homeland pair,

based on the frequency of historical potential crop yield failures from 1986 to 2000. We then

estimate versions of equation (1), where the dependent variables are indicators for whether a

11



plot is cultivated with ‘low’ risk or ‘high’ risk crops.

Table 2 reports the regression results for ‘low’ risk and ‘high’ risk categories. Across the

different specifications, the estimates for ‘low’ risk crops are negative and statistically significant.

In countries with lower scores on the ‘Rule of Law’ index, farmers were significantly more likely

to grow low-risk crops. In contrast, we find no statistically significant relationship between the

‘Rule of Law’ and the probability of growing high-risk crops.20

The differential effects on low-risk crop cultivation is consistent with cross-border differ-

ences in self-insurance practices. Indeed, a simple model of agriculture-decision predicts that

differences in farmers’ tolerance towards failure risk should influence the decision to grow ‘safe’

crops, whereas the decision to cultivate ‘risky’ crops should depend solely on their expected

return (see Appendix A.1). Intuitively, provided a ‘risky’ crop offers a large enough return,

the household will always want to devote some land to it, and will manage the associated risk

by devoting land to safer alternatives. Consistent with this evidence, Table B.14 also shows

that farmers in countries with lower scores on the ‘Rule of Law’ index were more likely to grow

cassava, millet, pulses, groundnut, potato, and sorghum; crops that are traditionally valued for

their drought-resistant properties (FAO, 1997; McCann, 2005).

The results for land use and crop choice can be seen graphically in Figure 1. Each subfigure

reports RD scatter plots of mean outcomes by 5-km distance bins, along with RD predicted

values based on a third-order polynomial regression model. The left-hand side of the figure

depicts outcomes for countries with relatively lower scores on the ‘Rule of Law’ index, while

the right-hand side depicts countries with higher scores. For plot cultivation and low-risk crop

cultivation, there is a large and discontinuous change in outcomes at the national border: In

countries with better national institutions, rates of plot cultivation and low-risk crop cultivation

are systematically lower (Figure 1(a),(b)). In contrast, cultivation rates for high-risk crops trend

similarly across national borders (Figure 1(c)).

The broad patterns in Tables 1 and 2 are robust to a range of alternative specifications

20The slightly negative estimates for ‘high’ risk crops likely reflect the extensive margin decrease in agricultural
land use, which leads to a decrease in the probability that any crop is grown on a plot (whether low- or high-risk).

12



and controls. In Tables B.15 and B.16, we report the results using different bandwidths and

RD polynomial specifications. The main findings are similar in sign and significance. Tables

B.17 and B.18 report results from models that replace border-ethnic homeland fixed effects with

border fixed effects. These estimates capture the average differences in outcomes across borders

regardless of historical ethnic homeland boundaries, so will not be biased by measurement error

in the original Murdock maps (see Herbst, 2000; Cogneau and Dupraz, 2015). The effects

are similar in sign, significance, and magnitude. Similarly, the results are unaffected when we

control for grid cell population density (Tables B.19), or when we use an alternative of ‘low’

and ‘high’ risk crops (see Table B.20).

Finally, we uncover similar patterns in farmers’ crop choices in regressions with district-

level land use data (Monfreda, 2008).21 Table B.21 reports the results for ‘Rule of Law’ from a

modified version of equation (1), in which the dependent variable is the log ratio of total land

devoted to high-risk crops relative to total land devoted to both high- and low-risk crops.22

Columns 1-2 report the results for the baseline set of districts. To further ensure similarity in

the underlying land and agroclimatic conditions, columns 3-6 report the results for a restricted

sample of border-district pairs that had the same high- and low-risk crops. Across the various

specifications, the estimates for ‘Rule of Law’ are large and statistically significant, suggesting

that farmers in countries with worse institutions devoted relatively more land to low-risk crops.

Together, these findings support the main conclusions from the plot-level analysis that cross-

country differences in farmers’ crop choices were systematically related to the quality of national

institutions.

21These district-level regressions provide a sensitivity test against measurement error in the plot-level analysis
due to downscaling techniques used in the construct of the GAEZ data. Given the higher level of aggregation,
we focus on the share of land devoted to high- and low-risk crops, as opposed to extensive margin decision about
whether a particular crop-type is grown.

22We omit ethnic homeland fixed effect from these models, given the imperfect geographic overlap between
districts and ethnic homelands.
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4.2 Crop Diversification and Agricultural Yields

In this section, we explore the link between ‘Rule of Law’, crop diversification, agricultural

yields, and household ownership of cattle and other assets. Whereas the previous analysis

focused on all grid cells – whether cultivated or uncultivated – this analysis is based on cross-

border comparisons of cultivated land.

Table 3 reports the effects on crop diversification, measured as the log number of crops

per hectare of farmland at the plot-level. Across the different specifications, we find large

and generally significant cross-border differences in diversification. Farmers in countries with

lower values for ‘Rule of Law’ grew more crops per hectare. These patterns hold even among

producers operating in the immediate vicinity of the border. The results hold across a range

of specifications, including different bandwidths and RD polynomial specifications (see Tables

B.15, B.16).

Despite the stark cross-border differences in land use, crop choice, and crop diversification

across country borders, we find no systematic link between institutional quality and crop yields.

Table 4 reports the estimates for crop yields, where, for each crop, we measure total yields (in

tons) per hectare of cultivated. Across the various crop types, the point estimates on ‘Rule of

Law’ are consistently small in magnitude and statistically insignificant.23

Finally, we explore whether the patterns of crop diversification and crop yields can be at-

tributed to selection onto different quality land across national borders, given that the analyses

are both based on the subsample of cultivated plots. For example, if farmers exposed to bet-

ter institutions discontinued operations on marginal quality land, we might observe systematic

differences in crop yields and specialization arising from underlying land quality differences.

In Tables B.22 and B.23, we explore the role of selection in driving the results by estimating

cross-border differences in potential crop yields across cultivated plots.24 The point estimates

23The results are similar across bandwidths and polynomial specifications. Nevertheless, caution should be
drawn in interpreting these results, given limitations in reporting of agricultural production at the local level.

24For each grid cell, GAEZ reports both the overall potential yield by crop, as well as the potential yields on
the subset of cultivated land.
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across the different crops are small and statistically insignificant, suggesting no systematic

differences in cultivated land quality across national borders.

4.3 Cattle Ownership and Household Asset Holdings

In this section, we use household-level data from the DHS to study the link between ‘Rule

of Law’, and ownership of cattle and other assets.25

Table 5 (cols. 1-2) report the results for cattle ownership. The estimates are both negative,

implying that households in countries with higher values for ‘Rule of Law’ were less likely to

own cattle. The effect sizes increase in magnitude when we restrict the sample to landowners,

suggesting that the cross-border differentials cannot be attributed to selection out of agriculture.

The negative effects for cattle ownership contrast with the estimates for other asset holdings.

Across a range of outcomes – whether the household has electricity access, owns a cell phone,

or has bank account – the estimates for ‘Rule of Law’ are either insignificant or positive. These

estimates differ starkly from the sizeable negative effects for cattle ownership. Thus, it appears

that mechanism underlying these cross-border differences cannot simply be wealth differences,

since households in countries with worse institutions tend to have slightly lower rates of asset

holdings, but higher rates of cattle ownership.

5 Interpretation and Mechanisms

The results in Section 4 reveal important differences in farmers’ decision-making across

national borders. In countries with worse institutions, significantly more land was devoted to

agriculture, farmers were more likely to grow ‘safer’ crops and diversified land across a larger

number of crops, and rural households were more likely to hold cattle.

The observed cross-border differences in crop choice, diversification, and cattle holdings sug-

gest self-insurance motivations, and are consistent with the high level of agroclimatic insecurity

25Because observations span the period 2006 to 2016, we use the values of the Rule of Law index in 2006 to
measure relative property rights across countries. The results are not sensitive to this specification.
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facing agricultural producers (Kazianga and Udry, 1996). Indeed, in countries with poor insti-

tutions, rural producers often lack access to credit and insurance markets and there is limited

government-provided security (Binswanger and Rosenzweig, 1986). As a result, rural producers

may engage in a range of self-insurance practices in an effort to mitigate the consequences of

agroclimatic risk.

These cross-border differences contrast with the results of Michalopoulos and Papaioannou

(2014), who find no systematic differences in luminosity across national borders in Africa.

Nevertheless, we also document similar noneffects on several related development measures

including agricultural yields, household electricity access, and other asset holdings. Taken

together, our results highlight the importance of studying the relationship between national

institutions and a broad set of economic indicators, since standard measures of development

may fail to capture important local economic responses.26

5.1 Mechanisms

To conclude the analysis, we explore several mechanisms that might account for the cross-

border differences in agricultural outcomes. Since countries with different formal institutional

structures diverge along numerous dimensions, it is impossible to definitively assign a causal

interpretation to any single mechanism. Instead, we view this exercise as providing suggestive

rather than dispositive evidence for the potential drivers of the cross-border patterns. We

focus on two broad explanations: differences in market access, and differences in the quality of

non-farm property rights enforcement.

26For example, the absence of cross-border crop yield differences could reflect unmeasured differences in labor
inputs across countries. If farmers in countries with worse institutions faced more severe subsistence food
requirement, they may have diverted land to ‘safer’ and less productive crops to mitigate agroclimatic risk and
simultaneously increased labor inputs to compensate for the forgone output.
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5.1.1 Market Access

The cross-border differences in agricultural outcomes may be driven by differences in market

access. These differences could arise, for example, if higher urbanization rates in more developed

countries provided farmers access to larger markets in which to sell their products.

To explore the role of market access, we estimate versions of equation (1) that control for

distance to the nearest large urban areas. Table B.24 reports the results for the main outcome

variables of interest. The main estimates are virtually unaffected by these controls. We also

find no relationship between the ‘Rule of Law’ and decisions to grow cash crops, which should

be particularly responsive to changes in market conditions. The estimates for banana, coconut,

cocoa, coffee, tea, sugarcane, and palm oil are all insignificant (Table B.25). Notably, these crops

that are traditionally grown for sale on domestic or foreign markets (FAO, 1997; Achterbosch

et al., 2014; Chauvin et al., 2012). Similarly, farmers in countries with better institutions were

also significantly less likely to grow revenue-maximizing crops according to international prices.

Taken together, these findings suggest that differences in market access are unlikely to

account for the large disparities in rural economic outcomes across national borders. The lack

of evidence for a market access mechanism is also consistent with research by Aker et al. (2014),

who document the porous nature of national borders in Africa.

5.1.2 Non-Farm Property Rights Protection and Agricultural Outcomes

To understand whether the results may reflect cross-country differences in property rights

enforcement, we formalize a model of agricultural production, in which risk-averse agents choose

how to allocate time between farming and non-farm labor, and how to allocate land across a

‘risky’ versus ‘safe’ crop (see Appendix - Section A.1). We apply this framework to study how

better quality national institutions, by protecting non-farm income and wealth from expropri-

ation, can alter agricultural decision-making.27 The analysis compares individuals who face a

27We model expropriation as a tax on either non-farming income or household wealth (e.g. Tilly, 1985;
Murphy, Shleifer, and Vishny, 1993; Grossman and Kim, 1995), although the effects could reflect any channel
through which better quality institutions contribute to higher income or wealth levels.

17



common underlying risk of crop failure and have access to the same output markets, but are

subject to different levels of property rights enforcement.

The model delivers the following predictions regarding the impact of wealth and non-farming

income expropriation on agricultural outcomes:

(1) Greater expropriation of non-farm income leads to (a) an increase in the share of land

allocated to the ‘safe’ crop, and (b) an increase in total agricultural land.

(2) Greater expropriation of wealth leads to (a) an increase in the share of land allocated to the

‘safe’ crop, and (b) a decrease in total agricultural land.

(3) The extensive margin decision to grow the ‘safe’ crop follows the predictions in (1) and (2),

while the extensive margin decision to grow the ‘risky’ crop is independent of expropriation

rates.

Greater expropriation of non-farm income lowers the return to formal employment, causing

individuals to allocate more time to arm labor, which increases total agricultural land. Because

a larger share of earnings is vulnerable to agroclimatic shocks, individuals will devote land to less

risky crops. Greater expropriation of wealth should cause a similar reallocation to ‘safer’ crops,

since household assets act as a buffer against agroclimatic shocks. Meanwhile, the predicted

impact on total agricultural land is negative, since a decline in household assets incentivizes

households to increase formal employment to reduce exposure to agroclimatic risk.

These model’s predictions underscore the role of wealth and non-farming income in shield-

ing farmers from the consequences of agroclimatic risk. In addition, the model predicts that

expropriation will influence the decision to grow crops with low failure risk, but have no impact

on the decision to grow high-risk crops. Provided that a high-risk crop offers a large enough

expected return it will be grown everywhere, regardless of expropriation rates on household

wealth or income.28

28Specifically, if the high-risk crop offers a greater expected return than either non-farm labor or the low-risk
crop, it will always be grown. Intuitively, this result stems from the fact that it can never be optimal to allocate
zero land to an asset with the highest expected return. This is because an agent whose portfolio does not
contain the high-risk crop can always increase expected utility by reallocating a small fraction of his portfolio
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A key insight from the model is that the effects depend crucial on which assets are expro-

priated. These findings have relevance, since the ‘Rule of Law’ index is derived from urban

property rights indicators. Interestingly, the empirical patterns are consistent with effects

arising through both expropriation of both non-farm income and household wealth. The cross-

border differences in total agricultural land are consistent with non-farm income expropriation,

while the cross-border differences in low-risk crop cultivation could be driven by either wealth

or non-farming income expropriation. We also find no systematic cross-border differences in

high-risk crop cultivation, consistent with the theoretical predictions.

6 Conclusion

This paper studies the link between national institutions on local economic activity in Africa.

Drawing on detailed geospatial data on a range of agricultural outcomes, we compare outcomes

across producers who faced similar agroclimatic conditions but were exposed to different formal

institutions, as measured by the ‘Rule of Law’ index. We find a systematic relationship between

the quality of national institutions and rural economic decision-making: in countries with worse

institutions farmers devoted more land to agriculture, were more likely to grow low-risk crops,

and were more likely to own cattle.

Our findings highlight the interaction between formal institutions, underlying risk, and eco-

nomic decision-making. We demonstrate how better quality institutions can shield individuals

from the consequences of environmental risk. While the efficiency gains from property rights

and contract enforcement may be especially large in agriculture, where producers are exposed

to high levels of agroclimatic risk, the findings may apply more broadly to other sectors. Under-

standing the relationship between property rights enforcement, entrepreneurship, and growth

may be an interesting area for future research.

away from a safe (but lower return) asset. In this case, the expected utility loss from a marginal increase in
portfolio risk is always more than compensated by the benefits from the increase in the expected utility of the
new portfolio’s value.
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Finally, our findings highlight how standard measures of development may fail to capture

differences in economic activity at the local level. These limitations may soon be addressed,

given newly available sources of geospatial data on a variety of local outcomes. Combining these

measures with machine-learning techniques may allow researchers to develop better proxies for

economic development at the local level.
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7 Figures and Tables

Figure 1: Probability of Crop Cultivation, by Distance to the National Border
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Notes: This table presents the probability of plot cultivation and cultivation of low- and high-risk crops by
distance to the national border. Low- and high-risk crops are identified based on the historical frequency of
potential yield failure from 1986 to 2000 at the border-ethnic homeland pair. Relatively high institutional
quality countries are depicted on the right-hand side of the figure. Average probabilities are grouped by 5
km distance bins. The solid line depicts the predicted probability based on a third-order RD polynomial
(dashed lines denote the 95% confidence intervals).
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A Appendix

A.1 A Model of Property Rights Enforcement and Farming

To understand the relationship between property rights enforcement and agricultural activ-
ity, we develop a stylized model of farmers’ decision-making. The model clarifies how property
rights enforcement, by protecting households from various sources of non-farm expropriation,
can spillover to influence agricultural activity. The model also demonstrates how the responses
in the agricultural sector depend crucially on which assets – household wealth or non-farm
income – are expropriated. We compare these predicted effects to the observed cross-border
differences rural outcomes documented in Section 4.

A.1.1 Setup

We consider a household that chooses how to allocate total time, normalized to one, between
non-farm labor (`) and farming (1− `).29 The household earns a wage, w, for non-farm labor,
and has wealth, y. Agricultural land can be allocated across two different crop varieties: a
“safe” crop that yields a return vs in all conditions, and a “risky” crop that yields a return
vr in normal growing conditions, but will fail with probability p.30 Denote θ and (1 − θ) the
share of land devoted to the “safe” and “risky” crop, respectively. We assume that pvr > vs
and pvr > w, so that the “risky” crop offers a higher expected return than both risk-free
alternatives.

We assume that both non-farm labor and household wealth may be may subject to expropri-
ation. Following previous research, we model expropriation as a tax (e.g. Tilly, 1985; Murphy,
Shleifer, and Vishny, 1993; Grossman and Kim, 1995). Let τw and τy denote the expropriation
rate for household income and wealth, respectively. These extortion rates, in turn, depend on
the quality of formal institutions.31

Given this setup, the farmer’s problem is given by:

Max
{`,θ∈[0,1]}

p · log

(
(1− τy)y + (1− τw)w`+

(
θvs + (1− θ)vr

)
(1− `)

)
+(1− p) · log

(
(1− τy)y + (1− τw)w`+ θvs(1− `)

)
.

A.1.2 Solution

We can characterize the farmer’s solution for two alternative scenarios:

29We interpret effects on (1− `) synonymously with effects on total agricultural land. This interpretation is
consistent with any agricultural production function in which labor and land are complementarity inputs.

30This risk profile aligns with setup aligns with the empirical “statewise dominant” structure of crop risk
documented in Section 2. A generalized version of this theoretical setup, in which farmers have access to n
different crop varieties with “statewise dominant” risk structure yields the same qualitative predictions.

31The influence of formal institutions need not arise directly through expropriation, but could reflect any
channel through which better quality institutions contribute to higher formal sector wages or wealth levels.
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Case 1: vs ≥ (1− τw)w

`∗ = 0

θ∗ =
(1− p)vsvr − (pvr − vs)(1− τy)y

(vr − vs)vs
if (1− τy)y ≤

(1− p)vsvr
pvr − vs

θ∗ = 0 if (1− τy)y >
(1− p)vsvr
pvr − vs

Case 2: vs < (1− τw)w

θ∗ = 0

`∗ =
(1− p)(1− τw)wvr −

(
pvr − (1− τw)w

)
(1− τy)y(

vr − (1− τw)w
)
(1− τw)w

if (1− τy)y ≤
(1− p)(1− τw)wvr
pvr − (1− τw)w

`∗ = 0 if (1− τy)y >
(1− p)(1− τw)wvr
pvr − (1− τw)w

(A.1)
In both Case 1 and 2, the farmer’s problem effectively collapses to an allocation decision

between a risky asset that yields a higher expected return versus a risk-free asset. Since both
non-farm labor and the “safe” crop are risk-free, the choice between these two assets (case 1
versus case 2) depends solely on their relative return (vs versus (1− τw)w).

When vs ≥ (1 − τw)w, the return to the “safe” crop is higher than the non-farm wage, so
the farmer will devote all his time to agricultural work. For low values of household wealth,
(1 − τy)y, the farmer will choose to diversify a share of land θ∗ > 0 away from the high-risk
crop according to the middle expression. If household wealth is sufficiently high, the farmer
will fully invest in the high-risk crop and set θ∗ = 0. Intuitively, even without access to formal
insurance, higher wealth levels serves as a buffer against crop failure risk, allowing the household
to specialize in in higher-return / high-risk agriculture.

When vs < (1 − τw)w, the return to paid employment is higher than the return from the
“safe” crop, so households will use non-farm labor as a form of insurance against agricultural
risk. The problem is exactly analogous to Case 1. For low levels of wealth, households will
choose `∗ > 0 according, while for high values of wealth the household will set `∗ = 0 and fully
specialize in higher-return / high-risk agriculture.

A.1.3 Property Rights, Expropriation, and Agricultural Outcomes

We now consider the relationship between property rights enforcement, expropriation, and
agricultural outcomes. Specifically, we study how differences in expropriation of household
wealth and non-farm earnings affect decisions over which crops to cultivate and the total amount
of land in agriculture. The following proposition describes the main theoretical predictions:
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Proposition 1. Assume that the high-risk crop offers a greater expected return than both
risk-free alternatives: pvr > vs and pvr > w, and denote τy and τw the rates of expropriation
of household wealth and non-farm earnings, respectively.

(a) Total land in agriculture is non-increasing in wealth expropriation and non-decreasing in

non-farm earnings expropriation : ∂(1−`∗)
∂τy

≤ 0, ∂(1−`∗)
∂τw

≥ 0.

(b) The share of land allocated to the risk-free crop is non-decreasing in both wealth and
non-farm earnings expropriation: ∂θ∗

∂τy
≥ 0, ∂θ∗

∂τw
≥ 0.

(c) For any rates of wealth and non-farm earnings expropriation, households will always devote
a positive share of land to the high-risk crop: (1− `∗) > 0 and θ∗ < 1 ∀τy, τw. In contrast, the
extensive margin decisions to engage in non-farm work, `∗ ∈ {0, `∗}, and to grow the low-risk
crop, θ∗ ∈ {0, θ∗}, depend on τw and τy.

Proof.

(a) First we show that ∂`
∂τy
≥ 0. From (A.1) it is clear that if vs ≥ (1 − τw)w then `∗ = 0 and

∂`
∂τy

= 0. If vs < (1 − τw)w and we have an interior solution, `∗ > 0, it is straightforward to

see from the second equation in Case 2 that ∂`
∂τy

> 0. Finally, note that the left-hand-side of

the inequality (1 − τy)y ≶ (1−p)(1−τw)wvr
pvr−(1−τw)w

is decreasing in τy, so the probability of an interior
solution, `∗ > 0, is also increasing with τy.

Next we show that ∂`
∂τw
≤ 0. Again if vs ≥ (1 − τw)w then ∂`

∂τw
= 0. If vs < (1 − τw)w and

we have an interior solution, `∗ > 0, then we can show from equation 2 of Case 2 that:

∂`∗

∂W
=

(1− p)vrW
(
W + (1− τy)y

)
+ (1− τy)y

(
vr −W

)(
pvr −W

)(
(vr −W )W

)2 > 0,

where W ≡ (1− τw)w and pvr −W > 0 for all τw. This result implies that ∂`∗

∂τw
< 0.

Finally, note that the right-hand-sides of both equations vs ≶ (1 − τw)w and

(1 − τy)y ≶ (1−p)(1−τw)wvr
pvr−(1−τw)w

are decreasing with τw, so the probability of of an interior so-
lution, `∗ > 0, is also decreasing with τw.

(b) The proof that ∂θ
∂τy
≥ 0 is exactly analogous to the proof that ∂`

∂τw
≤ 0. To show that

∂θ
∂τw
≥ 0, notice that θ∗ > 0, is independent of τw. Nevertheless, higher levels of τw increase

the probability of an interior solution since right-hand-side of the equation vs ≶ (1 − τw)w is
decreasing with τw.

(c) Focusing on the two possible interior solutions: θ∗ > 0 or `∗ > 0, we can see that

θ∗ =
(1− p)vsvr − (pvr − vs)(1− τy)y

(vr − vs)vs
< 1 iff 0 > −

(
pvr − vs

)(
vs + (1− τyy)

)
,
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`∗ =
(1− p)(1− τw)wvr −

(
pvr − (1− τw)w

)
(1− τy)y(

vr − (1− τw)w
)
(1− τw)w

< 1

iff 0 > −
(
pvr − (1− τw)w

)(
(1− τw)w + (1− τyy)

)
,

which both hold for any value of τw and τy, since pvr− vs > 0 and pvr−w > 0. Meanwhile, the
fact that the extensive margin decisions for `∗ ≥ 0 and θ∗ ≥ 0 depend on τw and τy is readily
apparent from equation (A.1).

Proposition 1(a) and (b) establish that greater expropriation of non-farm income, τw, leads
to an increase in total agricultural land, (1 − `), and an increased share of land devoted to
the low-risk crop, θ. Intuitively, greater expropriation of non-farm income lowers the return to
formal employment, causing households to devote more time to agricultural production. For
large enough values of τw, the household will exit the non-farm sector and devote all time to
agricultural production. In this case, it will increase the share of land devoted to the low-risk
crop as means of self-insuring against crop failure.

Proposition 1(a) and (b) further establish that greater expropriation of household wealth,
τy, leads to a decrease in total agricultural land, (1− `), and an increased share of land devoted
to the low-risk crop, θ. Intuitively, the decline in wealth reduces the buffer against agroclimatic
risk. As a result, households will reallocate time away from high-risk crop cultivation towards
either low-risk agriculture or paid employment.

Proposition 1(c) establishes that the households will always cultivate the high-risk crop,
regardless of the levels expropriation. Provided that the high-risk crop offers a greater expected
return than either safe asset, it will always be profitable to devote some land to high-risk crop
cultivation. This result contrasts with the effects of τw and τy on whether the households
devote time to either low-risk crop cultivation or non-farm employment. Indeed, equation
(A.1.) shows that for low enough values of τw and τy, the household may fully specialize in
high-risk agriculture, `∗ = 0 and θ∗ = 0. Taken together, these results establish that the effects
of expropriation should be concentrated on extensive margin decisions for low-risk agriculture
and total cropland, and be unrelated to extensive margin decision of whether to grow the
high-risk crop.
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B Online Appendix (Not for Publication)

B.1 Additional Figures and Tables

Figure B.1: District-level data on cultivated land by crop

Notes: This figure presents a map of the districts for which agricultural data is available from
Monfreda et al. (2008). The median district area is 6,950 km2, and subnational data is available for
40 African countries. See text for discussion.
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Figure B.2: McCrary Test
0

.0
0
5

.0
1

.0
1
5

−100 0 100

Notes: This figure reports the results from a McCrary (2008) test that density of
grid cells is continuous in the neighborhood of the national border. We removed
all plots that within 10 kms of the border, which cannot properly be matched to
one country (see main text). For visual clarity, we subtracted 10 kms from the
distance to the border on either side of the border.
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Table B.1: An Example of a Plot with Statewise Dominant Failure Risk

Year Cassava Rapeseed Banana Potato Sorghum Phaseolus
1989 10.547 3.384 5.421 7.606 2.485 2.694
1998 10.987 3.336 2.775 7.19 2.394 0
1994 10.823 3.169 4.429 6.845 2.247 0
1986 10.411 3.264 2.202 7.525 2.355 0
1992 10.607 3.208 2.543 7.283 2.329 0
1990 10.827 3.156 2.914 6.07 1.945 0
1997 10.485 3.181 2.38 5 0 0
1993 11.3 3.346 3.245 6.48 0 0
1996 11.12 3.306 3.645 7.329 0 0
1991 11.139 3.28 4.635 7.224 0 0
1987 11.078 3.199 3.539 7.066 0 0
1995 10.825 3.117 5.338 0 0 0
1988 10.947 3.181 3.099 0 0 0
1999 9.662 3.053 0 0 0 0
2000 8.248 0 0 0 0 0

Notes: This table presents an example of annual potential crop yields from 1986
to 2000 for the plot at latitude-longitude (-1.875, 34.958). Potential crop yields
are reported for GAEZ’s high input / rain fed technology. This empirical statewise
dominant crop failure risk holds across 83 percent of sample plots, although the
specific crops and ranking differ across plots.
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Table B.3: Country values on the ‘Rule of Law’ index

Country Rule of Law Country Rule of Law
Algeria -1.22 Mali -0.30
Angola -1.63 Mauritania -0.50
Benin 0.05 Morocco 0.22
Botswana 0.58 Mozambique -0.81
Burkina Faso -0.93 Namibia 0.25
Burundi -1.41 Niger -0.66
Cameroon -1.44 Nigeria -1.29
Chad -1.26 RCA -1.15
Congo -1.04 RDC -1.88
Cote d’Ivoire -0.79 Rwanda -1.50
Equatorial Guinea -1.28 Senegal -0.18
Eritrea -0.66 Sierra Leone -1.38
Ethiopia -0.97 South Africa 0.09
Gabon -0.65 Sudan -1.71
Gambia 0.02 Swaziland -0.47
Ghana -0.23 Tanzania -0.19
Guinea -1.45 Togo -0.73
Guinea Bissau -1.67 Tunisia -0.30
Kenya -1.02 Uganda -0.58
Lesotho 0.10 Zambia -0.53
Liberia -1.93 Zimbabwe -0.81
Malawi -0.38

Notes: This table displays country values for the 1996 ‘Rule of Law’ from the World
Bank’s Governance Matters Database (Kauffman, Kraay, and Matruzzi, 2008). Country
values range from -2.5 to 2.5, with more negative values indicating lower institutional
quality.
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