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Abstract
We investigate the post-war recovery of the Rwandan coffee sector. First, we look at the recovery
of export earnings at the national level, and show that the role played by the rise in international
coffee prices largely outweighed the one played by domestic policies to boost coffee production
and quality. Second, we analyze the subnational variation in the recovery of coffee tree
investment, and reveal the legacy of armed conflict. In 1999 – five years after the peak of the
violence – highly violence-affected regions exhibit significantly lower tree planting and
maintenance. Within a decade, the gap is however closed. We discuss the role that positive
externalities generated by high-profile public investments in the coffee sector might have played
in the catch-up process. We frame this discussion in the wider debate on the nature of the
Rwandan State.
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1. Introduction
In this paper we investigate the evolution of the Rwandan coffee sector after the dramatic
cycle of violence that affected the country in the nineties. As we are interested in
determinants of post-war recovery, we mainly focus our analysis on the decade 19992009.1
Since the turn of the century, Rwanda’s real GDP per capita has grown at an
average annual rate of 4.7%, more than double the sub-Saharan African average.2
Economic growth resulted in a 69% increase in real GDP per capita over just ten years
(1999-2009) and was accompanied by improvements in other measures of economic
development: life expectancy rapidly increased from 46.3 in 1999 to 61.8 in 2009,
reaching 66.6 by 2015, while primary school completion rate more than doubled, moving
from 28.8% in 1999 to 68.4% in 2009, before slightly regressing to 60.8% by 20153.
Trends in rural growth and poverty indicators were also encouraging, indicating a 5%
average annual growth in the rural sector and a fall in rural headcount poverty from 61.9%
to 48.7% over the period 2005/6 - 2010/11.4
This stunning progress came unexpectedly. At the end of the nineties, Rwanda
was picking up the pieces of the 1991-94 civil war, the 1994 genocide against Tutsi, and
the 1994-98 (counter-)insurgency. Approximately 800,000 Tutsi and politically moderate
Hutu were killed in the genocide; and tens of thousands died in the civil war, by revenge
killings or during (counter-)insurgency operations. In 1999, millions of refugees who just
returned from camps across the border with DR Congo and Tanzania still needed to be
resettled; in the Northwest of the country a rural guerrilla campaign was disrupting the
economy; hundreds of thousands of prisoners were waiting to be tried; and millions of
ordinary people needed to recover from the serious mental and material setback of the
war.5 In addition, some of the structural factors that were said to have triggered or at least
4

intensified the violence, including ethnic polarization and land scarcity, were still in
place.6
Under these circumstances, several donors and observers expected Rwanda to
experience at best slow economic recovery and possibly slide back into violence. This
pessimistic expectation was voiced in both academic and policy reports7, and was
supported by Collier’s work on poverty traps.8 However, things turned out differently.
How did Rwanda manage to escape the vicious circle of conflict and poverty? Some have
argued that Rwanda’s post-war success story is rooted in the combination of massive
foreign aid and technical assistance as well as a complete redesign of the economy by a
developmental (authoritarian) state.9 As such, the Rwandan government has invested
heavily in the promotion of private-sector development by stimulating human capital
accumulation through investments in health and education, and by improving public
infrastructure and the business environment.10 Moreover, the Rwandan State has followed
the Washington consensus of liberalizing markets, not the least those of the two most
important agricultural export sectors of coffee and tea.11 At the same time, however, it
has displayed a very direct and active form of market intervention.12 Most notably, the
ruling political party’s holding company ‘Crystal Ventures Ltd.’, the military investment
company ‘Horizon’, and the public–private consortium ‘Rwanda Investment Group’ have
all directly engaged in private business operations. While some observers claim these
operations have distorted competition13, others have argued that they have played a
pioneering role, especially at early post-conflict times and in sectors in which risk and
learning costs where initially too high for ordinary profit-seeking enterprises.14 This
behavior comes close to the one of early-stage venture capitalist, and is in line with the
prescription of Lin and Monga on how a ‘facilitative’ state can “facilitate structural
change by overcoming information and coordination and externality issues”.15
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In the polarized debate on the Rwandan State and Rwanda’s economic
performance, there remain many unanswered questions. Our research contributes to two
important, yet largely unanswered ones. First, what is the role that domestic policies
played in stimulating Rwanda’s impressive growth? Second, is the recovery process
shared equally across high and low conflict-intensity regions? It is with these two broad
questions in mind that we study the coffee sector in Rwanda.
Although one economic sector cannot be taken as representative for the entire
economy, learning about the coffee sector is interesting, both in itself and for gaining
insights into the broader development processes in Rwanda. First, the coffee sector is
economically very relevant for the country. With an estimated 400,000 coffee farmers16,
its development has a potentially large effect on rural incomes, employment and poverty
reduction; and - being an important source of export revenues - it plays a key role in
determining the structural trade balance of the country. Second, the sector’s liberalization
and its transformation from a supplier of ordinary coffee to a player in the market of
specialty coffee fits in the country’s broader aim to free up markets and specialize in high
value agricultural commodities, while the direct involvement of the Horizon group (in
building and managing washing stations) and of Crystal Ventures Ltd. (as majority owner
of the Bourbon coffee shops) is exemplary of the direct involvement of politically
affiliated actors in Rwanda’s economy. Third, the turnaround of the Rwandan coffee
sector is widely perceived as a success story, on pair with the impressive national growth
figures. Finally, a more practical reason for studying the coffee sector is the availability
of unique data from nationwide coffee censuses (1999, 2003 and 200917) as well as data
on the installation of coffee washing stations18, allowing us to trace coffee investments
through time and across space.
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Regarding our first research question, we demonstrate that the 37% rise of
Rwandan coffee export earnings over the decade 1999-2009 is mainly driven by world
market prices for coffee. Increases in the quantity and quality of coffee produced played
only a secondary role. Thus, while the repositioning of the Rwandan coffee sector from
a supplier of ordinary coffee to a player in the market for specialty coffee has often been
presented as the vehicle for higher prices received by coffee farmers 19, our findings
indicate that its importance is dwarfed by the steep international coffee price rise.
Admittedly, one is not independent of the other. In particular, it is possible that, were it
not for the domestic policy change, the Rwandan coffee sector could not have ridden the
wave of the upturn in the international coffee market. Hence, a subnational analysis may
be better suited to evaluate the impact of domestic policies.
In the second part of the paper, we turn to such subnational analysis, and find that
post-war investments in the coffee sector vary with conflict intensity, with farmers in
heavily affected regions planting less new trees and maintaining existing trees less well
up to several years after the conflict (in 1999 and 2003). This finding is consistent with a
war overhang effect, which - as described in Collier20 - results from the “bad news” of
civil war raising perceived uncertainty of future returns on assets, thus discouraging
investments. It is also in line with a small number of existing micro-empirical studies that
show that violence affects households’ behavior and production decisions, often
constraining rural households to subsistence farming21. Other studies on Rwanda have
shown evidence of gaps between low and high conflict intensity areas in terms of
household consumption and cattle stock22. Since these studies look at a single data point
shortly after the end of conflict, little is known, however, on the evolution over time of
these gaps: are they closing or widening? Our analysis of the 2009 coffee census data
shows that 15 years after the peak of violence, coffee tree investment was similar across
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low and high conflict intensity areas, suggesting that the armed conflict had not caused
permanent local poverty traps in coffee investments. We discuss the possibility that the
closing of the gap was stimulated by large and highly visible public investments in the
coffee sector, that could have acted as ‘ice breakers’ and helped restoring confidence in
coffee production, especially in areas highly affected by the violence.
The rest of the paper is organized as follows. Section 2 dissects the national
success story, evaluating the relative role of policies and international coffee prices in the
post-war revival of the coffee sector. Section 3 descends to a more disaggregated level,
focusing on the subnational variation of coffee tree investment, and how it relates to the
spatial pattern of conflict intensity. In Section 4, we provide an empirical framework for
estimating this relationship, and present our results. Section 5 concludes.

2. Dissecting a Success Story
2.1 Rise and Fall of the Coffee Sector, 1904-1999
Coffee was introduced in Rwanda in 1904 by German missionaries. To assure its
contribution to government revenue, its cultivation was made compulsory in 1933 by the
Belgian rulers; and in 1963 the post-colonial government issued a law that prohibited the
uprooting of coffee trees. These coercive measures were complemented with a set of
positive stimuli, including the free distribution of seeds and fertilizers and guarantees of
stable prices23. The coffee was purchased by the Rwandan coffee development authority
(OCIR-CAFE) and sold on the international market through two companies called
Rwandex and Etiru, in which the government held high capital shares.
This system worked relatively well until the end of the eighties, when the collapse
of the International Coffee Agreement brought an end to the worldwide quota system24,
resulting in a steep fall of coffee prices and a soaring deficit of Rwanda’s coffee
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marketing board. Following these events, a liberalization policy was introduced in
Rwanda. In 1995, the export market was opened to other exporters besides Rwandex and
Etiru; and in 1998 OCIR-CAFE stopped fixing producer prices25. While this liberalization
policy released farmers from the obligation to produce coffee, it exposed them to
fluctuations in world market prices and forced them to rely on private input and output
markets. The coffee sector inevitably was also affected by the civil war and genocide in
the nineties, as trees were left unattended and access to input and output markets was
severely constrained.
The combination of the fall in international coffee prices, the liberalization policy,
and the violent conflicts led to a dramatic drop in coffee production. In addition, the
quality of the coffee produced was low, resulting in prices below the international
reference price, which in turn undermined incentives to invest in coffee production. As a
result, farmers uprooted coffee trees and replaced them with food crops or neglected their
plantations as the efforts involved in harvesting did not seem warranted26. Figure 1
illustrates the steady decline of coffee production in Rwanda in the late eighties and early
nineties, from a high of 42,666 tons in 1988 to 27,510 tons in 1993. An all-time low of
1,274 tons was recorded in 1994, the year of the genocide. By 1999, coffee production
had considerably recovered although it remained far below its 1980s’ level, stabilizing at
around 20,000 tons.

— Figure 1 about here —

2.2 Putting the Sector Back on Track
After the turn of the century, as a response to the decline in production, in quality and in
export earnings and in view of the recognized potential contribution of the coffee sector
9

to the economy, the Rwandan government embarked on a strategy of stimulating the
production of specialty coffee, a niche product that fetches a higher and more stable price
on the world market. This included export tax exemptions for high quality coffee27 as
well as close collaboration with donors, NGOs, and private sector to facilitate credit
access to coffee investors, especially for the installment of coffee washing stations.28
International donors actively supported the government by providing funding, technical
assistance and training for the distribution of seedlings and the installation of the stations,
and by helping with the launch of an international marketing campaign for Rwandan
coffee. For instance, the first significant investment in specialty coffee sector was made
possible in 2002 by a $77,000 grant provided to Maraba coffee washing station by a USbased NGO supported by USAID.29 There was also a direct involvement of politically
affiliated actors. As such, the military investment company Horizon built and managed
several washing stations30, and the Rwandan Patriotic Front’s Crystal Ventures Ltd.
established Bourbon Coffee, a brand of specialty coffee that has promoted Rwanda coffee
on the international scene31.
The most impressive and visible aspect of these efforts is the multiplication of
coffee washing stations, which increased in number from 2 to 120 in the period 1999 to
2009 and kept growing ever since, to reach 245 in 2015. One of the most important
consequences of this multiplication was the reduction in the average distance from a
coffee farm to the closest station. This increases the chance that local farmers will bring
their coffee to the station.32 At the same time, the reduced distance allows for a shorter
time between harvesting and processing coffee beans, which is crucial for preserving the
quality of the beans. The costs of fully washing coffee are, however, high. It is therefore
only rewarding to undertake such process when the final product can enjoy a special price
premium on the market, i.e. the premium for specialty coffee.
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This is not always the case: the distinction between semi- and fully-washed coffee
does not mirror the difference between ordinary and specialty coffee. The Specialty
Coffee Association of America defines specialty coffee as “a coffee that has no defects
and has a distinctive character in the cup”. In order to obtain such result, it is necessary
that all actors involved in the coffee value chain (from the farmer and the casual wage
worker, until the retail shop) adhere to the highest quality standards. At the farm level,
this implies a careful selection of coffee cherries, excluding defective, immature and
overripe cherries. In addition, marketing is an essential part of the specialty coffee
business, where origin, social, and environmental certifications are often highlighted.
Because of these characteristics, specialty coffee is sometimes referred to as ‘relationship
coffee’, requiring an investment in long-term relations with high-end coffee roasters such as Starbucks, Green Mountain Coffee, Intelligentsia, Wholefoods, and Union Coffee
- or with the specialized coffee brokers who buy on their behalf.
An example of a true success story in Rwanda is the Maraba washing station. Built
in 2002 with the support of USAID, it is now managed by a farmer cooperative counting
over 1,000 members. The origin of every coffee bean that reaches the station is recorded,
the nearby laboratory is then used to test its quality, a double register is used to track the
provenance of each lot, and farmers receive credits based on the quantity and quality of
the beans they provide. Maraba coffee is internationally recognized, having been awarded
with the prestigious Cup of Excellence in 2008.
In fact, in the past years, Rwanda has won several awards. On the occasions of
winning coffee cupping competitions and new contracts signed, e.g. with Starbucks,
popular media have reported on Rwanda’s success story.33 The sector also received praise
from donors. For instance, it is included as an example of a success story in the World
Bank publication Yes Africa Can. In this publication, the success is mostly attributed to
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the reforms, in particular the liberalization of the sector and the focus on specialty
coffee34. Maybe most noteworthy, the transformation is recognized as a success story by
one of the world’s most well-known aid skeptics, Bill Easterly. Pointing to the role of
financial and technical assistance in the revival of the sector, Easterly and Reshef state
that “Rwanda’s coffee quality upgrade was a foreign aid success despite the usual poor
record of aid”35. The recovery of the Rwandan coffee sector is thus widely advertised as
a success story of government and donor interventions. Looking closer at the data,
however, both the success and its attribution to policy need to be qualified.

2.3 Qualifying the Success
Figure 1 showed that total coffee production in Rwanda increased from 18,800 tons in
1999 to 19,372 tons in 2009; a modest increase of just 3%. More impressive is that, over
the same period, the share of fully washed coffee increased from zero to 19%, and the
average price paid for Rwandan coffee increased from $1.4 to $1.9 or a good 36%. While
it is tempting to attribute this price increase to the premium for fully washed coffee, it is
actually smaller than the increase in the international coffee price over the same period
(from $2.3 to $3.2).36 Likewise, while the slight production increase and emerging share
of fully-washed coffee certainly contributed to the rise of Rwandan coffee export earnings
from $27 million in 1999 to $37 million in 2009, their role is dwarfed by the steep
international coffee price rise (Figure 2).

— Figure 2 about here —

Clearly, highlighting the international price increase puts the role of the reforms
and the promotion of specialty coffee in perspective.37 One of the reasons for the
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relatively small role of specialty coffee in the recovery of export earnings lies in the
incomplete transformation of the sector. Despite the rapid multiplication of washing
stations, the production of fully washed coffee, which began in 2002, remained far below
targeted production. In 2009, its market share reached 19% (Figure 1), which is quite an
achievement, but far below the target (of 60%) set in 200238. In fact, it is only in 2017
that the production of fully washed coffee passed the 50% threshold, reaching 52% of
total production. This underachievement can be traced to the large heterogeneity in the
performance of the washing stations. Guariso et al. (2012) show that there is a wide
variation in capacity use, with some washing stations not being operational at all, others
running at full capacity, and an average capacity use of only 29% in 2009.39 The gap
between potential capacity and the actual use has been attributed to a mix of factors that
include poor management, lack of credit, oversized capacity due to overly optimistic
production projections, competition between stations, and lack of a price premium for
high quality cherries combined with relatively high market price for ordinary coffee.
Moreover, even in the segment of fully washed Rwandan coffee, not all coffee
qualified as specialty coffee and received the mark-up that goes with it. Relying on
detailed data on the price paid for all 2007 coffee lots exported, Guariso and coauthors
find that the average price for Rwandan fully washed coffee in 2007 was about $3/kg
(compared to $2/kg for ordinary coffee), but the distribution of prices was very skewed,
with some lots selling at $2/kg and others at more than 8$/kg. These very different prices
reflect the large variation in the quality of fully-washed coffee produced.
In sum, Rwandan coffee production levels only partially recovered in the postwar years, still staying far below what they were in the heydays of the eighties.
Furthermore, in contrast to the image of the home-grow and donor-driven success story,
the largest recovery took place in the period well before the promotion of specialty coffee
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(prior to 2000), and thus well before the heavy involvement of donors and the Rwandan
government. Moreover, the observed increase in export earnings that took place in the
period 1999-2009 was almost entirely due to an increase in world market prices (which,
admittedly, would not have reached farmers without the liberalization of the sector). The
trends of coffee production and yields in Rwanda over that period are very much in line
with the trend in other coffee producing countries (Figures A.1 and A.2 in Appendix),
strengthening the argument that the recovery of the pattern was mostly driven by
international rather than national factors. While the success story of the Rwandan coffee
sector is real, it mostly encompasses a small number of highly performing washing
stations that are hardly representative for the sector. Whether the heterogeneous
performance of the Rwandan coffee sector relates to conflict exposure is the subject of
the next section.

3. Subnational Variation: the Legacy of Conflict?
We hypothesize that the within-country variation of coffee sector investments relates to
the spatial variation in conflict exposure. In this section we lay out the conceptual
framework and our empirical strategy for testing this hypothesis.

3.1 Conceptual Framework
In theory, the impact of conflict on post-war investment in the coffee sector may be
positive or negative. Two main mechanisms could explain a positive impact. First, there
may be a “peace dividend”. The peace dividend follows the logic of neoclassical
convergence according to which post-war growth is explained by high returns to heavily
depleted production factors40. It is also in line with what Organski and Kugler termed
‘The Phoenix factor’41, to describe the rapid rise from the ashes, driven by innovations
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that easily take root in post-war economies. In the case of coffee production, farmers may
have been more willing to invest in new and more productive tree varieties if their old
coffee trees had been damaged till the point they could not be regenerated. The second
mechanism could instead be related to the fact that the donor community as well as the
central government might decide to concentrate their efforts to promote (specialty) coffee
in conflict-affected regions.42
An alternative set of mechanisms could instead explain a negative impact of
conflict on coffee investment. First, conflict-affected regions may be characterized by a
so-called “war overhang” effect. This is caused by the fact that the occurrence of conflict
is “bad news” and while the news of current peace is good, the expected risk of bad news
does not fully revert to its pre-war level43. This pessimistic outlook on the future might
lead individuals in war-affected areas to be more reluctant to engage in investments that
are not easily reversible. Second, the capacity to invest may be affected. If war results in
a drop in income, then - in the absence of perfect credit markets - total investment may
be lower. Moreover, catch-up might take time to materialize, as some production factors,
such as human capital (e.g. the knowledge to produce coffee), may be slow to recover44.
There are several other channels through which conflict may affect the investment
in coffee, by changing its relative attractiveness compared to other crops. These channels
relate to five distinctive characteristics of coffee production. First, coffee is a tree crop,
requiring a rather large initial sunk cost and with a long gestation period, yielding income
only 4 to 5 years after planting. Second, coffee prices tend to fluctuate a lot, causing
uncertainty about future returns. Third, unlike many typical subsistence crops, coffee
trees need specialized inputs, e.g. the appropriate type and quantity of fertilizer and
pesticides. Fourth, coffee is a cash crop that needs to be exchanged on the market. Finally,
coffee tree planting and uprooting are traditionally reserved for men. Because of these
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characteristics, any conflict-induced shocks to expectations about the future, time and risk
preferences, land tenure security, market and road infrastructure, social capital, labor
market and relative endowment of male labor may affect the relative profitability of
coffee, thus inducing a reallocation in the investment portfolio of the households.
While with the limited data at our disposal we cannot distinguish between all these
various mechanisms, we can test whether areas where the violence was more intense
witnessed more or less coffee tree investments at different points in time. In addition, we
will probe into the role of investments, studying whether government and donor
investments in the coffee sector are related to conflict intensity and with the evolution in
coffee tree investments.

3.2 Econometric Equation
We investigate the impact of conflict intensity on the coffee sector through a multivariate
analysis. Our analysis is based on the following estimating equation:

Ys,t = αCs + ΩXs + ΦTs + µ p + εs,t

(1)

where Y represents the outcome of interest - farm investment in new coffee trees,
maintenance of coffee trees, or the installation of a coffee washing station - in year t. The
subscript s indicates our unit of analysis, the administrative Sector. The explanatory
variable of interest is conflict intensity C, while ε is the error term.
Simply regressing our dependent variable Y on the conflict measure C would run
into problems, as reverse causality and omitted variables would likely bias our estimates.
We address this issues in three ways. First, we include province fixed effects µ p to control
for unobserved time-invariant province-level characteristics. Second, we include the
vectors X and T to capture coffee growing conditions; X includes Sector-level covariates
16

that may explain coffee investment, while T includes proxies for pre-war investment in
coffee trees (detailed below). Finally, we run a falsification test showing that conflict
intensity does not relate to the number of coffee trees planted prior to the violence,
conditional on the controls X and the province fixed effects. More specifically, we
estimate the following equation for each one of the proxies for pre-war investment in
coffee trees included in the vector T:

Ts = βCs + ΓXs + π p + νs,t

(2)

3.3 Data
The Outcome Variables, Y
Our analysis focuses on three coffee census rounds collected by the Rwandan government
in 1999, 2003 and 2009, covering all coffee-producing administrative Sectors of the
country.45 The 1999 and 2009 datasets record the number of coffee trees in several age
groups, while the 2003 dataset provides a rough categorization of the level of tree
maintenance. The data – at least for what concerns the 2009 census round – has been
recently validated by Mukashema et al, who found a close match between the information
in the census and the mapping of coffee obtained through high-definition satellite
images46.
We use the coffee census data to construct the following outcome variables:
number of newly planted (less than 3 years old) coffee trees in 1999; share of very well
maintained trees in 200347; and number of newly planted trees in 2009. Panel A of Table
1 reports the summary statistics of these variables. In 1999 there were on average just 43
newly planted trees per km2, compared to 1,014 in 2009, indicating a sharp increase in
new coffee tree investments.48 In 2003, the broad categories of tree maintenance indicate
17

that one third of the trees were very well maintained, while almost 21% fell in the category
“bad maintenance”.
— Table 1 about here —

Figure 3 displays the coverage of the different census rounds and the spatial
pattern of coffee tree investment. In Panels A and C darker shaded Sectors indicate a
higher density of young trees in 1999 and 2009, respectively. In Panel B, darker shaded
Sectors indicate a higher share of very well maintained trees in 2003. The patterns clearly
indicate large heterogeneity in coffee tree investments as well as a substantial increase in
investments between 1999 and 2009.

— Figure 3 about here —

In the empirical analysis we need to deal with the administrative reform that took
place in Rwanda in 2006. The reform reduced the number of Sectors from 1,536 to 416.
The 1999 and 2003 datasets refer to the smaller pre-reform Sectors, while the 2009 dataset
considers the larger post-reform ones. To address this challenge, we estimate our
empirical model separately for the different rounds. In a robustness check we show that
our results are robust to restricting the estimation to the overlapping observations between
the census rounds, i.e. to those post-reform Sectors for which all corresponding prereform Sectors were covered in 1999.

Explanatory Variable of Interest, C
Conflict intensity C can be measured in several ways. The Rwandan conflict cycle of the
nineties included civil war, genocide, reprisal killings, (counter)insurgency (i.e. rural
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guerilla warfare) and a major refugee crisis49. The genocide against Tutsi took by far the
largest death toll and has been fairly well documented. Several proxies for genocide
intensity exist, such as the pre-genocide share of Tutsi in a Commune50, the share of
alleged genocide perpetrators in a Sector, and an index of excess mortality derived from
two waves of population census data and data from the transitional justice system.
For our main analysis we approximate violence intensity with the 1991
Commune-level share of Tutsi in the population. In Appendix we report the results using
three possible alternative measures.

Control Variables, X and T
The vector X consists of several Sector-level covariates likely to be associated with the
suitability for coffee growing. These variables capture soil and climatic characteristics,
access to market and infrastructures, and land availability. More specifically, the
covariates - summarized in Panel C of Table 1 - are: average elevation and standard
deviation in elevation (to control for soil unevenness); average 1983-1998 yearly rainfall
and average rainfall during the harvest season (March- May); potential coffee yields51;
number of coffee mills installed by 1960; distance to the closest main road, to the closest
main city and to the country border; 1991 population size and total Sector area.
We further control for pre-war investments in coffee trees in the Sector (T), by
relying on information contained in the 1999 coffee census, which includes the Sectorlevel number of coffee trees in the categories 3-10 years, 10-30 years and more than 30
years. All these trees - with the exception of a small fraction of those aged 3 to 1052 - were
planted before the genocide and therefore provide information about the pre-conflict
situation.53
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4. The Impact of Conflict: Regression Results
4.1 Coffee Tree Investment and Maintenance
Table 2 reports our main results. In the first three columns we look at early post-war
coffee tree investment as captured by the (log of the) number of coffee trees that are
younger than 3 years in 1999. In the first column we simply control for province fixed
effects and cluster the standard errors at the Commune level54. The estimated coefficient
on the conflict variable indicates that one percentage point more Tutsi in the population
in 1991 is associated with 8.4 percent less young trees in 1999 – or 45 less young trees
for the average of 535 young trees per Sector.

— Table 2 about here —

In column (2) we control for the Sector-specific covariates included in the vector
X. The absolute value of the estimated coefficient slightly decreases to 7.7 percent, but it
is now more precisely estimated. In column (3) we add the vector T, i.e. the controls for
older trees. While significantly increasing the explanatory power of our empirical model
and the precision of the estimates, the coefficient of interest remains stable at 8.1 percent.
The coefficients on the covariates included in T are all positive and highly significant,
indicating that, shortly after the genocide, new investments in coffee trees were more
likely in Sectors with a history of coffee production.
In columns (4) and (5) we look at coffee tree maintenance as reported in the 2003
data. We consider the Sector-level proportion of very well maintained trees as the
outcome variable. The estimated coefficient on our conflict proxy indicates that a one
percentage point increase in the share of Tutsi in 1991 decreases the proportion of trees
that are very well maintained in 2003 by about 0.7 percentage points, corresponding to a
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decrease of about 2% compared to the mean (of 33,3%). Thus, nine years after the peak
of violence, areas more severely affected by the genocide were slightly, but significantly
lagging behind in terms of tree maintenance.
Finally, in columns (6) and (7) we focus on the 2009 coffee census. The two
columns replicate columns (2) and (3) but now considering trees aged less than 3 in 2009
as the outcome variable, and with all controls re-computed at the level of the larger postreform Sectors. Results no longer show any significant difference between high- and lowconflict intensity areas in the number of newly planted coffee trees. If anything, the
coefficient of conflict intensity is now positive. These results indicate a catch-up process
fifteen years after the conflict.55

4.2 Falsification test and Robustness Checks
Lacking a true counterfactual, our claim that the observed relation between coffee
investments and conflict intensity is causal relies on the control variables included in the
vectors X and T. If they do not properly account for Sector-level characteristics that
correlate both with coffee production and conflict, our results may be driven by omitted
factors. To check for this possibility, we exploit the information on the different age
cohorts of trees and run a falsification test. In this test, we regress the number of trees that
were planted in the pre-war period (i.e. the old trees aged 3-10, 11-30 and over 30 in
1999) on our conflict measure. Table 3 shows the result of this test, using the same
controls as in column (2) of Table 2.56 The table clearly indicates that conflict intensity
relates negatively only to trees aged 0 to 3 in 1999, not to trees in the older age groups.
This makes us confident that omitted variable bias is not a major issue.

— Table 3 about here —
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So far we considered the 1991 share of Tutsi living in the Commune as our
measure of conflict intensity. In Appendix we introduce three alternative conflict
intensity measures (Tables A.1 and A.2) and we show that our findings are largely
confirmed when using any of these alternative measures (Table A.4).57 Overall these
results confirm that areas more affected by the violence were lagging behind in coffee
tree investments five years after the end of the genocide, but no longer fifteen years down
the road.58
In a final robustness check, we tackle the issue of the 2006 administrative reform.
To verify whether the different results across the 1999 and 2009 rounds stem from their
coverage of different administrative units, we restrict our sample to the 164 Sectors in the
2009 census for which the corresponding pre-reform Sectors were fully included in the
1999 census. Results are reported in Table 4. The first two columns of the table show that
our conclusion for 1999 remains the same: areas more affected by the genocide display a
significantly lower number of young trees in 1999. This holds both when we use prereform Sector boundaries (column (1), N=613), and post-reform boundaries (column (2),
N=164).59 In column (3) we report the 2009 results for the subsample of 164 Sectors,
which confirms that by 2009 there no longer is any significant difference related to past
conflict intensity.

— Table 4 about here —

4.3 The Role of Investments in Washing Stations
In section 3.1 we briefly discussed possible ways in which armed conflicts could affect
coffee investment decisions. This section empirically explores one of these effects,
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related to donors and government investments. More specifically, we rely on a unique
dataset to investigate decisions on the installation of coffee washing stations across
Rwanda, and tentatively test for their possible effect on coffee investment decisions.
The rapid rise in the number of washing stations in the period since 2002 was the
most visible achievement of the government- and donor-led efforts to put the coffee sector
back on track.60 In order to understand whether there was an explicit aim to support areas
more severely affected by the violence, we exploit information on the location of the new
stations. More specifically, we run a set of regressions that are based on the same
empirical specification described by model (1), in which we replace the dependent
variable with the number of washing stations in the Sector. Information on the stations is
obtained from the coffee division of Rwanda’s National Agricultural Export Board
(NAEB) and is available for the years 2002, 2003, 2005, 2007 and 2008. Columns (1) to
(5) of Table 5 report the results for these various years. The estimates clearly indicate
that, after controlling for our X and T covariates, the location of washing stations across
Sectors did not depend on past conflict intensity.

— Table 5 about here —

Furthermore, columns (6) to (10) of Table 5 show that the location of washing
stations was also unrelated to the level of investments in new coffee trees in the immediate
post-conflict period (trees younger than 3 years in 1999).61
One particular feature of the coffee washing stations is their great visibility and
the fact that they provide an opportunity for coffee farmers to meet each other and with
buyers. These characteristics could stimulate coffee tree investment by signaling a serious
commitment to coffee production on the part of the government and donors and by

23

fostering networking of coffee growers. However, when we look in our data at the change
in coffee tree investments over the period 1999-2009 - defined as the difference of (the
log of the) investments in coffee trees between the two census rounds - we do not find
any significant association with washing station construction (Table 6, column (2)).62
Results in column (3) indicate that a positive relationship only appears for those Sectors
that experienced higher conflict intensity. The positive and significant coefficient on the
interaction term indicates that for a Sector with a 1991 share of Tutsi equal to 10 percent
(the 75th percentile of the distribution in our sample), having a coffee washing station
installed by 2007 is associated with a 25% increase in investment in new coffee trees over
the period 1999-2009, compared to a Sector with the same 1991 share of Tutsi that hosts
no washing station.63 While allegedly this finding is only suggestive of an impact of the
washing stations on coffee investments in high-conflict intensity areas, it appears
consistent with the idea that the good news (and social interaction) brought by coffee
washing stations played a role in stimulating coffee investments in those areas where they
were set back by bad news (and mistrust), i.e. by a war overhang effect.64 This is also in
line with the rich literature on the role of psychological factors as drivers of investment
decisions65. Thus, even though the washing stations did not lead to the immediate growth
of (specialty) coffee production (as discussed in Section 2.3), their rapid multiplication
may have helped countering the war overhang effect, encouraging farmers in highconflict intensity areas to invest in coffee trees (and thus allowing them to benefit from
the surge in international coffee prices).

— Table 6 about here —
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In sum, the catching up process of investments in new trees materialized somewhere
between 1999 and 2009, and thus coincided with the explosion in investments in new
coffee washing stations. The location of the stations was independent of conflict exposure
and baseline investment in trees. One could hypothesize that this large-scale high-profile
indiscriminate investment could be particularly effective in spurring new investments in
coffee trees in those areas that were more severely hit by the violence, as the “war
overhang” effect was likely more severe there. Although we cannot rule out alternative
explanations, we find this to be consistent with the data. Our interpretation is also
supported by Elder et al, who find, among other things, that washing stations in Rwanda
were particularly successful in stimulating interactions among coffee growers, increasing
their level of (inter-ethnic) trust and social capital.66

5. Conclusion
At the end of the nineties Rwanda was recovering from a horrific genocide, several other
forms of violence and a massive refugee crisis. There were many reasons to be pessimistic
about Rwanda’s future, and expect poverty and conflict to reinforce each other. Yet, in
the decade 1999-2009 Rwanda experienced impressive economic growth and
development. Some observers attribute the unexpected success to decisive policymaking
and - political as well as economic - leadership in Rwanda67. Others, analyzing the
recovery path using subnational data, highlight the role of a neoclassical catch-up
mechanism, i.e. growth seen as a recovery from a post-war low to a (new) steady state
growth path.68 Both factors likely contributed to the recovery and it seems impossible to
tell them apart.
With this paper we dig deeper into the Rwandan recovery through the lens of the
coffee sector. The post-war recovery of the coffee sector is largely perceived as a success
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story, and its success is attributed to donor and government policies that freed up markets
and enabled the sector to reposition itself as a supplier of specialty coffee. We set out to
answer two questions: (1) To what extent can the recovery of the coffee sector be
attributed to donor and government policies? (2) To what extent is the recovery path
affected by conflict?
Regarding the first question, we showed that the 1999-2009 increases in coffee
export revenue and producer prices are mostly driven by increases in the international
price of coffee. Admittedly, without the liberalization policy that exposed farmers to
world market prices for coffee, much of the international price rise would not have been
transmitted to farmers. On the other hand, should the world market prices have decreased,
producer prices would have decreased as well. The liberalization policy thus contributed
to the recovery of the sector, but conditional on a windfall increase in international coffee
prices.
Several commentators have remained silent on this crucial conditionality. Instead,
they have attributed the sector’s success to policies promoting its liberalization and
especially its repositioning from a supplier of ordinary coffee to a supplier of specialty
coffee. We showed that, although coffee washing stations have multiplied at an
impressive rate, the share of fully washed coffee has remained far below target. These
findings underline the need for critically evaluating the data and numbers, and call for
caution whenever applauding the transformation of the sector. The findings also speak to
the debate on the relative importance of domestic policies versus external factors in
explaining the recent African economic growth69, siding with the strand of the literature
that questions the robustness of the recent growth spurt, qualifying it as being mostly
driven by high commodity prices rather than by real structural reforms70.
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The finding that internal factors are dwarfed by external factors, does not imply
that the formers were unimportant. They could still have played a crucially catalyzing
role, without which the Rwandan coffee sector may have been unable to follow the
upward international trend. Without a counterfactual, the actual impact of the domestic
policies is impossible to establish. We therefore turned to a within-country analysis, for
our second research question, trying to unearth whether domestic policies played a role
in the post-war catch up of heavily affected areas within Rwanda.
We first showed that the recovery path of the coffee sector is affected by conflict.
Our results indicate that investments in new coffee trees and maintenance of existing trees
were lagging behind in conflict areas, up to five and nine years after the end of massive
violence. Thus, even though national growth figures recovered quickly and impressively
once peace was restored, at the subnational level we find indications of a war overhang
effect that lingered on for at least a decade. However, similarly to what Miguel and
Roland find in the context of Vietnam71, we observe no long-lasting local poverty traps.
Fifteen years down the road there are clear signs of catch-up: by 2009, farmers in heavily
affected areas invested no less in new trees compared to farmers in less affected areas.
We mentioned different mechanisms that could explain this time-path of recovery.
While we did not have the data to estimate the contribution of each one of them, we
explored more in detail the signaling effect hypothesis. We did not find any evidence that
the construction of new coffee washing stations especially targeted conflict-affected
regions and we found no indication of any overall positive relationship between the
presence of washing stations and the evolution of coffee tree investments over the 19992009 period. Washing station installment, however, did relate positively to the evolution
of coffee tree investment in areas more severely affected by the violence.
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Thus, while the promotion of specialty coffee may not have contributed much to
the overall rise in coffee production, it may have contributed to the post-war micro-level
catch-up process by affecting expectations and/or human relations and thereby farm
investments in coffee trees. Although this aligns well with recent research on the role of
washing stations in building trust in Rwanda72, the bad news/good news hypothesis needs
further investigation. If confirmed, it would imply that the signaling function of policies
in post-war settings is crucially important to counter a war overhang effect.
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