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Although many studies analyzed effects of sustainability standards—such as Fairtrade or Rainforest
Alliance—on smallholder farmers in developing countries,most did not sufficiently account for systematic dif-
ferences between certified and noncertified farmers. Certified farmers are typically organized in cooperatives.
When sampling only from a small number of cooperatives, as previous studies did, it is not easy to disentangle
certification effects from possible cooperative effects. Here, we address this shortcoming by randomly sam-
pling from a large number of cooperatives, thus better capturing existing institutional heterogeneity. In partic-
ular, we collect and use data from cocoa farmers in Côte d’Ivoire who are organized in Fairtrade-certified and
noncertified cooperatives.Regressionmodels with instrumental variables show that Fairtrade has positive and
significant effects on cocoa yields, prices, and living standards. These effects remain significant also after con-
trolling for cooperative characteristics, but themagnitude of the estimates changes.We draw two conclusions.
First, in Côte d’Ivoire, Fairtrade certification benefits farmers economically. Second, and more generally,
cooperative characteristics are jointly correlated with certification and relevant outcomes, which needs to be
accounted for to avoid bias when evaluating the benefits of sustainability standards in the small farm sector.
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Sustainability standards—such as Fairtrade
and Rainforest Alliance—are claimed to be
effective mechanisms to link smallholder
farmers in developing countries to high-value
markets while promoting environmentally-
friendly and socially acceptable production
and trading patterns. Many studies tried to test
these claims by analyzing whether certification
under sustainability standards actually leads to
benefits for farmers. Empirical research was
conducted in various countries of Africa, Asia,
and Latin America (Dragusanu, Giovannucci,
and Nunn 2014; DeFries et al. 2017; Oya,
Schaefer, and Skalidou 2018). The results are
mixed. Whereas several studies suggest that
sustainability standards contribute to higher

This article was invited by the president of the Agricultural &
Applied Economics Association for presentation at the 2019 annual
meeting of the Agricultural &Applied Economics Association, after
which it was subjected to an expedited peer-review process.
Jorge Sellare is a research associate in the Department of Agricultural
Economics and Rural Development, University of Goettingen,
Germany. Eva-Marie Meemken is a postdoctoral researcher in the
Charles H. Dyson School of Applied Economics and Management,
Cornell University, USA. Christophe Kouamé is the Regional Direc-
tor West and Central Africa of the World Agroforestry Center
(ICRAF), Côte d’Ivoire.MatinQaim is a professor in theDepartment
of Agricultural Economics and Rural Development, University of
Goettingen, Germany. This study was funded by the German
Research Foundation (DFG) through the GlobalFood Program
(RTG 1666) and a DFG fellowship (ME 5179/1-1). Additional finan-
cial support was received from the foundation Fiat Panis. The authors
thank participants at the AAEA 2019 session “New Directions in
Research on Agrifood Standards and Rural Poverty,” TomReardon,
Travis Lybbert, and two anonymous reviewers for useful comments.
Correspondence to be sent to: jorge.sellare@uni-goettingen.de.

Amer. J. Agr. Econ. 102(2): 681–695; doi:10.1111/ajae.12015
Published online January 23, 2020

© 2020 TheAuthors.American Journal of Agricultural Economics published byWiley Periodicals, Inc. on behalf ofAgri-
cultural & Applied Economics Association.
This is an open access article under the terms of the Creative CommonsAttribution-NonCommercial License, which per-
mits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for
commercial purposes.

mailto:jorge.sellare@uni-goettingen.de
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fajae.12015&domain=pdf&date_stamp=2020-01-23


prices and incomes for participating farmers
(e.g., Bacon 2005; Jena et al. 2012; Chiputwa
and Qaim 2016; Meemken, Spielman, and
Qaim 2017; Mitiku et al. 2017; Tran and Goto
2019), other studies find very small or no
effects at all (Valkila 2009; Beuchelt and
Zeller 2011; Chiputwa, Spielman, and Qaim
2015; Ibanez and Blackman 2016; Akoyi and
Maertens 2018). To some extent, differences
in effects can be explained by the fact that
the studies refer to different countries, to
different years, and also partly to different
standards. As is well known, the effects of
standards can vary between settings with
different conditions (Oya, Schaefer, and
Skalidou 2018). However, even within one set-
ting, the estimated effects may be unreliable
when not properly controlling for confounding
factors, such as institutional heterogeneity.
Existingstudieson theeffectsof sustainability

standards in developing countries differ sub-
stantially in terms of the methodologies used.
Whereas much of the early work was rather
qualitative and descriptive (e.g., Raynolds
2002; Raynolds, Murray, and Taylor 2004;
Bacon 2005; Muradian and Pelupessy 2005;
Valkila 2009), more recent studies tried to eval-
uate the net effects of standards through larger
samples andmore sophisticated tools of quanti-
tative data analysis (e.g., Jena et al. 2012;Ruben
and Fort 2012; Becchetti, Castriota, and
Michetti 2013; Chiputwa, Spielman, and Qaim
2015; Ibanez and Blackman 2016; Haggar et al.
2017; Meemken, Spielman, and Qaim 2017;
Akoyi andMaertens 2018; Vanderhaegen et al.
2018).However, even thesemore recent studies
didnot sufficientlyaccount for systematicdiffer-
ences between certified and noncertified
farmers, which may lead to biased impact esti-
mates. One possible source of bias is related to
the fact that certification in the small farmsector
usually happens through agricultural coopera-
tives (Oelofse et al. 2010; Fenger et al. 2017; Sni-
deretal. 2017).Oftentimes,beingamemberofa
cooperative isaprecondition for smallholders to
participate in certification, as the transaction
costs can otherwise be prohibitive. However,
cooperative membership can also influence
farm performance and household welfare with-
out certification (Bernard and Spielman 2009;
Ragasa andGolan2014;Verhofstadt andMaer-
tens 2014). Hence, when evaluating the effects
of certification, it is important to account for
cooperative effects, which is only possible
through proper sampling designs.
Previous studies used different approaches to

sample and compare certified and noncertified

farmers. Some compared certified farmers who
are organized in a cooperative with noncertified
farmers who are not members of a cooperative
(e.g., Becchetti, Castriota, and Michetti 2013).
In that case, it is not possible to disentangle certi-
fication effects frompossible cooperative effects,
as cooperative membership and certification are
perfectly correlated. Other studies compared
farmers in a certified cooperative with farmers
in a noncertified cooperative (van Rijsbergen
et al. 2016), or they compared observations from
a few certified and noncertified cooperatives
(Jena et al. 2012; Ibanez and Blackman 2016;
Haggar et al. 2017;Mitiku et al. 2017; Akoyi and
Maertens 2018; Ssebunya et al. 2019). Although
this has clear advantages, bias through coopera-
tive effects can still occur because cooperatives
differ in terms of how they are endowed and
how well they function, which may affect out-
comes irrespective of certification. A few studies
included certified and noncertified farmers from
the same cooperative (Chiputwa and Qaim
2016; Meemken, Spielman, and Qaim 2017).
While this is a neat approach to control for coop-
erativeeffects, it israrelypossibletosampleinthis
way because inmost cases, all farmers belonging
to the same cooperative are either certified or
not certified.1 In all cases, thenumberof sampled
cooperativeswas small, and the fewcooperatives
included were not selected randomly. Without
randomselectionof cooperatives, external valid-
ity may suffer, especially when the criteria for
selecting cooperatives are not well explained.
For instance, it is possible that sustainability stan-
dards have beneficial effects for farmers in coop-
erativeswithvery specificcharacteristics,but that
these results are not representative for coopera-
tives on average. We are not aware of previous
studies that were able to properly control for
cooperative effects.2 This is a major drawback,
as sustainability standardsare stronglypromoted
by various types of public- and private-sector
organizations (Dragusanu, Giovannucci, and
Nunn 2014; Meemken et al. 2019). Hence, it
is important to better understand whether stan-
dards actually deliver on their promise to help
smallholder farmers.

1 Exceptions can occur in large cooperatives in which certifica-
tion is sometimes implemented only for subgroups of the total
membership. However, such comparisons within the same cooper-
ative can suffer from limited external validity, unless a larger num-
ber of cooperatives is included.

2 Recent studies with panel data, such as Meemken, Spielman,
and Qaim (2017) and van Rijsbergen et al. (2016), improved the
identification of certification effects by better controlling for unob-
served heterogeneity at the household level, but not at the cooper-
ative level.
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Here, we contribute to the literature by
using a sampling design that better accounts
for the institutional heterogeneity in agricul-
tural cooperatives. In particular, we collected
data from certified and noncertified farmers
in a large number of randomly selected cocoa
cooperatives in Côte d’Ivoire, West Africa, to
analyze the effects of Fairtrade certification.
As our sample includes cooperatives with a
broad range of characteristics, we reduce the
possibility that the results only hold under very
specific institutional conditions. In other
words, our sampling design increases external
validity. Moreover, by comparing results with
and without controlling for cooperative char-
acteristics, we can test to what extent ignoring
institutional heterogeneity can lead to omitted
variable bias.

Côte d’Ivoire is the largest cocoa-producing
country in the world, with a global production
share of over 40% (International Cocoa Orga-
nization 2018). As in other tropical countries,
the role of sustainability standards has grown
substantially in the Ivorian cocoa sector, with
Fairtrade being the most important standard
in terms of the number of certified cooperatives
and farmers. The aim of Fairtrade is to improve
the livelihoods of smallholder producers
(Fairtrade 2015). If a cooperative wants to be
certified, it has to hand in an application and is
physically inspected against the Fairtrade stan-
dards, which involve certain rules on labor con-
ditions and agricultural practices, as well as
recommendations for capacity building and
community development (Chiputwa, Spielman,
andQaim 2015). Fairtrade certification guaran-
tees producers a minimum floor price (for the
quantities sold in certified markets) and a Fair-
trade premium that is paid to the cooperative to
support collective services, such as input sup-
ply, agricultural extension, or other cooperative
activities.We hypothesize that Fairtrade certifi-
cation has positive effects on cocoa yields,
prices, and living standards of smallholder farm
households. Furthermore, we hypothesize that
cooperative characteristics are jointly corre-
lated with certification and the outcome vari-
ables, so that not controlling for cooperative
characteristics leads to omitted variable bias.

Materials and Methods

Sampling Design

Our survey of cocoa cooperatives and farmers
was conducted in the Southeast of Côte

d’Ivoire, covering the country’s traditional
cocoa belt. Most of the cocoa farmers in this
region are members of cooperatives, which
provide inputs and other agricultural services
to farmers and through which the cocoa is
marketed (Foundjem-Tita et al. 2017).
Farmers sell their cocoa directly to the cooper-
atives that they are members of; side-selling to
other traders or middlemen is rare in this
region. Important to note is that farmers can
choose which cooperative to join, meaning
that membership is not determined by geo-
graphic location alone. Farmers may decide
which cooperative to join based on expected
costs and benefits. If a chosen cooperative
does not meet expectations, farmers are free
to leave and join a different cooperative oper-
ating in their vicinity.3 However, the benefits
of membership are not always easy to observe,
especially when they relate to parameters
other than output price, such as cooperative
services in input supply and technical training.
In this context, kinship and existing social ties
are also important criteria for farmers when
they decide which cooperative to join.
To capture a wide range of institutional het-

erogeneity, we randomly sampled fifty cooper-
atives in the Southeast of Côte d’Ivoire,
differentiating between Fairtrade certified
and noncertified cooperatives. For the sam-
pling procedure, we first compiled complete
lists of all active cocoa cooperatives in this part
of the country, using official national registries
(MADR 2017) as well as data and information
from Fairtrade and regional extension offices.
We also called all listed cooperative headquar-
ters to verify that the cooperative is active and
to identify additional cooperatives that might
have been missed on the official lists. The final
list included fifty-nine Fairtrade certified coop-
eratives and seventy-four noncertified cooper-
atives located in three districts of Southeast
Côte d’Ivoire, namely, Comoe, Lacs, and
Lagunes. From this list, we randomly selected
twenty-five certified and twenty-five noncerti-
fied cooperatives. Among the twenty-five
Fairtrade certified cooperatives, sixteen were
additionally certified under UTZ or Rainfor-
est Alliance. We will test for the effect of these
other standards in a robustness check. All
twenty-five cooperatives that were sampled

3 While geographical closeness to the cooperative headquarters
is not a precondition to join, long distances are impracticable to
deliver the cocoa and benefit from cooperative services.
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as “noncertified” were not certified under any
sustainability standard.
In Côte d’Ivoire, cooperatives are organized

in sections, which are nonlegal geographic
groupings that can comprise one or several vil-
lages. All cooperatives provided us complete
membership lists by section. In small coopera-
tives with only one section, we randomly
selected ten farmers in that section. However,
most of the cooperatives had more than one
section. In those cases, we first randomly
selected two sections in each cooperative and
then randomly selected five farmers in each
section. Hence, in total we sampled
500 farmers from the fifty cooperatives:
250 who are Fairtrade certified and 250 who
are noncertified.4 The locations of the sample
farmers are shown on the map in figure 1. In
all three districts, there are overlaps of certi-
fied and noncertified cooperatives, meaning
that certification is not perfectly correlated
with regional characteristics, which is an
advantage for the evaluation of certification
effects. Moreover, table A1 in the online sup-
plementary appendix shows that the three

districts are very similar in terms of average
climate and soil conditions.

Survey

All sampled farm households were visited for a
personal interview using a structured question-
naire designed and pretested for this purpose.
The questionnaire was programmed with
ODK (Open Data Kit) for use with tablet com-
puters. The interviews were conducted by local
enumerators who were carefully trained and
supervised by the researchers. The question-
naire included sections on general household
characteristics, asset ownership, production
and marketing of cocoa and other agricultural
activities, and nonagricultural economic activi-
ties, as well as infrastructure and institutional
details. To capture household living standards,
we asked for details of food and nonfood con-
sumption expenditures (including consumption
of own-produced goods). The interviews were
conducted with the household head. For the
part on food consumption, the person in the
household responsible for food purchases and
food preparation was additionally asked to join
the interview.

In addition to the household interviews, we
also designed a cooperative-level question-
naire for interviews with the cooperative
leader (director, president, or vice president)
in each of the fifty cooperatives. The coopera-
tive questionnaire captured data on personal

Figure 1. Geographical distribution of sampled farmers by certification status

4 Power calculations had indicated that a sample with 500 obser-
vations and fifty cooperatives (half in treatment, half in control) is
sufficient to identify a 10% treatment effect for yield and living
standard at a confidence level of 95% and a power of 80%. For
cocoa price, even a 1% effect could be identified with this sample
size due to the small observed standard deviation for price in Côte
d’Ivoire.
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characteristics of the leader and detailed infor-
mation on the cooperative’s size, governance
structure, asset ownership, service provision,
sustainability certification, operational costs,
and cocoa commercialization for the last twel-
ve months prior to the interview. The farm
household and cooperative-level interviews
were conducted in May and June 2018.

Outcome Variables

We want to analyze the effects of Fairtrade
certification on cocoa yields, prices, and farm
household living standards. Cocoa yields are
measured in kilograms harvested per hectare
during the twelve months prior to the survey,
as reported by farmers during the interviews.
As Fairtrade encourages agricultural training
and the adoption of better agricultural prac-
tices (Fairtrade 2017), and the Fairtrade pre-
mium can be used by cooperatives to provide
inputs and other services to their members
(Meemken and Qaim 2018; Loconto et al.
2019), we expect certification to have a posi-
tive effect on yield.

Cocoa prices are measured in West African
francs (CFA) per kilogram. Farmers deliver
their cocoa to the cooperative and receive a
price that is set by the government indepen-
dent of product quality. All farmers receive
this fixed price at the time of delivery. Later
on, certain additional payments can be made
by the cooperative based on dividends from
selling in certified markets or other types of
profits made by better-performing coopera-
tives (Meemken et al. 2019). Our price calcula-
tions include these additional payments per
kilogram of cocoa on top of the base price that
is set by the government. Given that certified
cooperatives often use the Fairtrade premium
to make direct payments to their members
(Chiputwa, Spielman, and Qaim 2015;
Loconto et al. 2019), we expect certification
to have a positive effect on cocoa prices.

Household living standard is measured in
terms of consumption expenditure expressed
in CFA per capita and day. Consumption
expenditure is a widely used indicator of
household welfare and living standard in the
development economics literature (Klasen
2000). We calculate expenditure as the value
of all food and nonfood goods and services
consumed by the household for specified recall
periods. Food consumption was captured
through a seven-day recall, covering all food
items consumed by the household regardless

of whether these were purchased, produced
at home, or obtained from other sources. For
nonfood goods and services, we used thirty-
day or twelve-month recall periods, depending
on the particular items considered and typical
expenditure patterns. We asked about expen-
ditures for housing, education, clothing, trans-
portation, health care, fuel, entertainment,
and other items relevant in the local context.
As cocoa is themain source of income formost
sample households, we expect that cocoa yield
and price gains through Fairtrade certification
will also result in positive effects on consump-
tion expenditure, as was previously shown in
other geographical contexts (Chiputwa and
Qaim 2016; Meemken, Spielman, and Qaim
2017; Tran and Goto 2019).

Cooperative Heterogeneity and Certification

Agricultural cooperatives can be quite hetero-
geneous in terms of size, structure, asset own-
ership, leadership capacity, decision-making
rules, types of services provided, and various
other characteristics. This is also true for cocoa
cooperatives in Côte d’Ivoire. Many of these
cooperative characteristics may jointly influ-
ence farm and household-level outcomes and
also whether a cooperative is certified. Hence,
not controlling for cooperative characteristics
in the impact evaluation may possibly lead to
omitted variable bias. To test and control for
such bias, we consider a set of cooperative-
level variables for which data were obtained
through the cooperative leadership survey. In
particular, we consider the age and size of the
cooperative, the education level of the leader,
and whether the leader grows cocoa himself or
herself, as well as the number of vehicles
owned centrally as a proxy of physical capital.
In addition, we look at the number of agricul-
tural service providers (inputs, training, etc.)
to the cooperative and the share of coopera-
tive decisions made democratically.
We also collected data for various other

cooperative-level variables, many of which
proved to be closely correlated with the men-
tioned ones. Hence, we feel that the chosen set
of cooperative characteristics captures the exist-
ing institutional heterogeneity quite compre-
hensively. One aspect to note is that
cooperative characteristics can not only influ-
ence certification, but can also be influenced
by certification. For instance, cooperatives may
grow in size after certification through new
members entering, or they may intensify their
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membership services. We tried to define and
measure the cooperative variables in such a
way that issues of reverse causality are reduced.
For instance, we consider cooperative size at the
time prior to certification andmeasure the num-
ber of service providers rather than service
intensity. Nevertheless, reverse causality for
some of the cooperative characteristics cannot
be ruled out completely, which should be kept
in mind when interpreting the results.

Regression Models

In order to evaluate the effects of Fairtrade
certification, we estimate regression models
of the following type:

ð1Þ Yijk = α+ βXijk + γFTjk + θDk + εijk

where Yijk is the outcome variable of interest
(yield, price, consumption expenditure) for
household i in cooperative j and district k. Xijk
is a vector of household-level control variables,
FTjk is a dummy variable that indicates whether
cooperative j is Fairtrade certified, and Dk is a
set of district dummies. Even though the three
districts are very similar in terms of agroecolog-
ical conditions, district dummies capture possi-
ble differences in terms of infrastructure,
market access, and other possible regional fac-
tors. Finally, εijk is a random error term. For
the estimates, standard errors are clustered at
the cooperative level.
For the cocoa yield and price models, equa-

tion (1) is estimated in linear form. For the
consumption expenditure model, the depen-
dent variable is log-transformed due to its
skewed distribution. Of particular interest in
all models is the coefficient γ. If our hypothe-
ses are true and Fairtrade has positive effects
on cocoa yields, prices, and consumption
expenditures, this should be reflected in γ
being positive and statistically significant.
Equation (1) is estimated without controlling

for cooperative characteristics. However, asmen-
tioned above, cooperative characteristics may be
jointly correlated with Yijk and FTjk, which may
lead to omitted variable bias in the estimate of
γ. Therefore, in a second set of regressions, we
estimate models of the following type:

ð2Þ Yijk = α+ βXijk + γFTjk + θDk + δWjk + εijk

whereWjk is a vector of cooperative character-
istics, and the other variables are as
defined before. Here, we are not particularly

interested in the estimate for δ, as our inten-
tion is not to analyze the role of cooperative
characteristics for farm performance and
household welfare per se. Rather, we are
interested in whether the effects of Fairtrade
certification (γ) remain positive and significant
also after controlling for cooperative charac-
teristics. Comparing the estimates for γ in
equations (1) and (2) can furthermore provide
an indication of the direction of bias when not
controlling for cooperative characteristics. If γ
in equation (2) is smaller than in equation (1),
this would indicate that better-endowed or
better-performing cooperatives benefit more
from certification than less-endowed coopera-
tives, so that the certification effect in equa-
tion (1) would be overestimated.5

Dealing with Endogeneity

As cooperatives decide whether they will
apply for Fairtrade certification, and farmers
choose the cooperative they want to be mem-
bers of (i.e., they decide whether they want
to bemembers of a certified cooperative), FTjk
in equations (1) and (2) may be endogenous,
which could lead to biased estimates of γ.
Themost likely source of endogeneity is unob-
served heterogeneity, although reverse causal-
ity can also not be ruled out without additional
tests. Inclusion of cooperative characteristics
in equation (2) may reduce issues of unob-
served heterogeneity at the cooperative level.
At the farmer level, in addition to standard
control variables—such as total land owned,
education, age, and market access—we also
include measures of farmers’ risk aversion
(Dohmen et al. 2011) and trust (Naef and
Schupp 2009) that may proxy for unobserved
factors related to personality.

In addition to including a broad set of con-
trol variables, we use an instrumental variable
(IV) approach to test and control for endo-
geneity. This requires finding at least one
exogenous instrument that is correlated with
Fairtrade certification but does not influence
the outcome variables through other mecha-
nisms. We use two instruments. The first
instrument is the cell phone network provider
of the leader in the cooperative that the

5 As mentioned, several of the Fairtrade certified cooperatives
are also certified under UTZ and/or Rainforest Alliance. To test
whether these other sustainability standards have additional
effects or change the effects of Fairtrade, we carry out a robustness
check where the models in equation (2) are reestimated with an
additional dummy to control for double or triple certification.
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particular farmer is a member of. The second
instrument is the share of Fairtrade certified
farmers in a specified neighborhood radius
around the respective farmer himself or her-
self. Both instruments are explained and
tested for validity below.

There are three cell phone network pro-
viders in the study region—namely, Orange,
MTN, and Moov—that all offer similar ser-
vices at similar costs. For the individual, the
choice of which provider to use is mainly a
question of the strength of the network signal
in the particular location and the provider that
peers in his or her own social network use.
Positive network externalities occur because
all three phone providers offer price discounts
for calls and text messages exchanged within
the provider’s network (Meemken et al.
2019). Hence, it is fair to assume that more
information is exchanged within one network
than across the networks of different pro-
viders. Our data show a significantly positive
correlation between the cooperative’s leader
using Orange and the individual farmer of
interest and cooperative being Fairtrade certi-
fied (table A2 in the online supplementary
appendix).6 We attribute this to informal flows
of information about Fairtrade that are more
intense among people using Orange than
among people using other cell phone pro-
viders. And better access to information about
Fairtrade increases the likelihood of certifica-
tion. In principle, causality could also run in
the opposite direction, meaning that Fairtrade
certification would affect the choice of which
phone provider to use. However, this is
unlikely in our case, as people do not seem to
switch their phone provider frequently. Out
of the twenty-five leaders of certified coopera-
tives in our sample, only three stated that they
had switched their phone provider during the
last few years, after their cooperative became
certified.

The second instrument, the share of certi-
fied neighbors in a 5 km radius around each
farmer, was calculated using GPS data.7 The
instrument also captures social network
effects, as farmers located closer to several
certified farmers aremore likely to learn about
certification and its possible advantages. Even

though farmers cannot get Fairtrade certified
individually, they can decide to join
(or leave) a Fairtrade certified cooperative,
as discussed above. As one would expect, our
data show a positive and significant correlation
between the share of certified farmers in the
neighborhood and their own certification
(table A2). Hence, both instruments pass the
test of instrument relevance.8

For the instruments to be valid, it is also
required that they are both not correlated with
the outcome variables. Due to some geo-
graphic clustering of Fairtrade cooperatives
and farmers, it is generally possible that these
“Fairtrade” settings have stronger economic
activities, better flows of information, or more
favorable access to infrastructure andmarkets.
It is also possible that farmers benefit from the
agricultural knowledge of their certified neigh-
bors through farmer-to-farmer exchange,
even when they are not certified themselves.
However, the map in figure 1 shows that the
geographic clustering of certified and noncer-
tified farmers is not very pronounced. More-
over, in the models, we control for regional
effects through district dummies and variables
measuring the distance to roads and other
infrastructure elements. Using the falsification
test proposed by Di Falco, Veronesi, and
Yesuf (2011), we show that both instruments
do not influence cocoa yields, prices, and
household consumption expenditures through
mechanisms other than certification (table A3
in the online supplementary appendix). In
addition, we verified that both instruments
are not significantly correlated with other
regional variables that could affect household
welfare, such as distance to schools, distance
to roads, or average rainfall in a location (table
A4 in the online supplementary appendix).
Finally, as we have two instruments for
one endogenous variable, we performed
formal tests of the overidentifying restriction
(tables A5–A7 in the online supplementary
appendix). The null hypothesis that the instru-
ments are uncorrelated with the error term
cannot be rejected in any of the models.
Hence, we conclude that the two instruments
are valid.

6 In some cases, cooperative leaders used more than one net-
work provider. In those cases, we asked them to specify the main
provider that they use for most of their cell phone calls and text
messages.

7 We also tested smaller (2 km) and larger (10 km) radii to con-
struct the instrument with similar results.

8 The share of certified farmers is more strongly correlated with
their own certification than the cell phone network provider of the
cooperative leader (table A2), so our IV approach primarily con-
trols for farmer-level heterogeneity. Cooperative-level heteroge-
neity is controlled for through the inclusion of cooperative
characteristics in equation (2).
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Results and Discussion

Household Characteristics

General descriptive statistics for the set of
socioeconomic variables that we use as
household-level controls in the regression
models are shown in table A8 in the online
supplementary appendix. The two groups of
certified and noncertified farmers are very
similar in terms of most variables, including
total land owned, household size, farmer’s
age, and education.
More notable differences between Fairtrade

certified and noncertified farmers are observed
for the outcome variables, which are shown in
table 1. We see statistically significant differ-
ences for all three outcome variables. Mean
cocoa yields are around 540 kg/ha, which is sim-
ilar to other recent yield estimates for cocoa in
Côte d’Ivoire (Wessel and Quist-Wessel 2015).
Cocoa yields of Fairtrade certified farmers are
around 13% higher than those of noncertified
farmers. Fairtrade farmers also obtain higher
prices for their cocoa, with a 4% difference on
average. While this price difference is small in
magnitude, certification seems to be one of the
few opportunities to achieve a significant price
markup at all. As mentioned, in Côte d’Ivoire,
the base price is fixed by the government with-
out any quality differentiation. At the time of
the survey, the government price was set at
700 CFA/kg.
Finally, we also observe a difference of

around 20% in per capita consumption expen-
ditures between Fairtrade certified and non-
certified households. For both groups, mean

expenditures are above the national poverty
line of 737 CFA per capita and day (World
Bank 2018). Nevertheless, 45% of the farm
households live below the poverty line, with
poverty rates being significantly higher in the
group of noncertified households (table 1).

Cooperative Characteristics

Table 2 shows descriptive statistics for the
cooperative characteristics, also differentiat-
ing by certification status. The average cocoa
cooperative is around eight years old and has
more than 400 members. Fairtrade certified
cooperatives are significantly older than non-
certified cooperatives. Certified cooperatives
also have better-educated leaders, own more
physical assets, and have more providers of
services to their members. In terms of demo-
cratic decision making, no statistically signifi-
cant differences are observed. Also
noteworthy in table 2 are the relatively large
standard deviations for several of the coopera-
tive characteristics. Large standard deviations
imply considerable institutional heterogeneity
within and across groups, which cannot be cap-
tured when only sampling from a small num-
ber of cooperatives, as previous studies did.

The comparison between certified and non-
certified cooperatives in table 2 suggests that
several of the cooperative characteristics are
correlated with Fairtrade certification. This is
confirmed in column (1) of table 3. As the
cooperative characteristics are not normally
distributed, we show Spearman’s correlation
coefficients. Certification is positively and

Table 1. Descriptive Statistics for Outcome Variables and Poverty Incidence by Certification
Status

(1) (2) (3) (4)
Full Sample Certified Noncertified Mean Difference

Cocoa yield (kg/ha) 540.31 573.58 507.03 66.55***
(250.36) (265.70) (229.76)

Cocoa price (CFA/kg) 717.34 731.04 703.20 27.84***
(39.69) (46.13) (24.82)

Consumption expenditure (CFA/capita) 1,074.64 1,173.04 976.24 196.80**
(901.43) (974.47) (812.03)

Below poverty line (1/0) 0.45 0.37 0.52 −0.15***
(0.50) (0.48) (0.50)

Observations 500 250 250 500

Note: Mean values are shown with standard deviations in parentheses.
**p < 0.05.
***p < 0.01.
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significantly correlated with the age of the
cooperative, the education of the leader, phys-
ical capital, and the number of service pro-
viders, and it is negatively and significantly
correlated with the cooperative leader’s grow-
ing cocoa himself or herself. At the same time,
several of the cooperative characteristics are
also significantly correlated with the outcome
variables—cocoa yield, price, and consump-
tion expenditure—as is shown in columns
(2) to (4) of table 3. This joint correlation
means that the estimated effects of certifica-
tion on the outcome variables may be biased
when not controlling for cooperative
characteristics.

Regression Results

Full results of the regression models to esti-
mate the effects of Fairtrade certification on
cocoa yield, prices, and per capita consump-
tion expenditure (obtained with OLS and IV
estimators) are shown in tables A5–A7 in
the online supplementary appendix.We show
specifications with and without controlling for
cooperative characteristics. For all models,
the Hausman test indicates that the OLS
and IV estimates do not differ significantly,
so that the OLS estimates also seem to be
consistent (and more efficient than the IV
estimates).

The estimated effects of Fairtrade certifica-
tion on the three outcome variables are sum-
marized in table 4. Columns (1) and (2) show
effects without controlling for cooperative
characteristics. The IV estimates suggest that
certification increases cocoa yield by 70 kg/
ha, which is a gain of 14% compared to the
mean yield of noncertified farmers. This yield
effect can be explained by certified coopera-
tives’ offering more services to their members,
thus improving farmers’ access to agricultural
inputs, information, and training. Large
yield-increasing effects through Fairtrade cer-
tification were also shown in a few previous
studies (van Rijsbergen et al. 2016; Jena, Stell-
macher, and Grote 2017). Other studies that
analyzed effects of Fairtrade-Organic double
certification found no effects on yield (Jena
et al. 2012; Mitiku et al. 2017), or even nega-
tive effects (Vanderhaegen et al. 2018), proba-
bly because Organic prohibits the use of yield-
increasing chemical inputs.
Fairtrade certification also increases the

average cocoa price that farmers receive by
about 29 CFA/kg, equivalent to a gain of 4%
over the mean price received by noncertified
farmers. As mentioned, Fairtrade certification
seems to be one of the few opportunities for
cocoa farmers in Côte d’Ivoire to achieve a
price higher than the government-fixed price
at all. Finally, Fairtrade certification has a
significantly positive effect on per capita

Table 2. Descriptive Statistics for Cooperative Characteristics by Certification Status

(1) (2) (3) (4)
Cooperative Characteristics Full Sample Certified Noncertified Mean Difference

Age of the co-op (years) 7.70 9.48 5.92 3.56**
(5.04) (4.55) (4.97)

Co-op members before certification
(number)

420.12 511.28 328.96 182.32

(399.42) (533.55) (154.04)
Share of decisions made democratically 0.39 0.41 0.37 0.04

(0.15) (0.16) (0.13)
Education of co-op leader (years) 14.34 15.60 13.08 2.52***

(3.13) (2.78) (2.98)
Leader grows cocoa (1/0) 0.72 0.56 0.88 −0.32**

(0.45) (0.51) (0.33)
Service providers for inputs,
training, etc. (number)

1.56 2.24 0.88 1.36***

(1.49) (1.45) (1.20)
Co-op vehicles (number) 5.00 8.48 1.52 6.96***

(6.03) (6.85) (1.48)
Observations 50 25 25 50

Note: Mean values are shown with standard deviations in parentheses.
**p < 0.05.
***p < 0.01.
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consumption expenditure, raising household
living standards by 18%. This gain in living
standards reflects the combined effects of both
higher cocoa yields and higher prices.
Columns (3) and (4) of table 4 show the

effects of Fairtrade certification with the coop-
erative characteristics included as additional
controls. The first important result of these

alternativemodel estimates is that certification
also has positive and significant effects after
controlling for cooperative characteristics.
That is, the benefits of Fairtrade certification
for farmers are not solely driven by certified
cooperatives’ being systematically different
from noncertified cooperatives. This is an
important result, as previous research on

Table 3. Correlation between Cooperative Characteristics, Certification Status, and Outcome
Variables

Cooperative Characteristics
(1) (2) (3) (4)

Certifieda Yield Price Expenditure

Age of the co-op (years) 0.421*** 0.052 0.351*** −0.047
(0.002) (0.245) (0.000) (0.299)

Co-op members before certification (number) 0.115 −0.107** −0.052 −0.090**
(0.426) (0.016) (0.249) (0.045)

Share of decisions made democratically 0.227 −0.026 0.281*** 0.137***
(0.113) (0.555) (0.000) (0.002)

Education of co-op leader (years) 0.445*** −0.002 0.129*** 0.139***
(0.001) (0.972) (0.004) (0.002)

Leader grows cocoa (1/0) −0.356** 0.072 −0.098** −0.047
(0.011) (0.107) (0.029) (0.292)

Service providers for inputs, training, etc. (number) 0.517*** 0.012 0.437*** 0.168***
(0.000) (0.796) (0.000) (0.000)

Co-op vehicles (number) 0.673*** 0.066 0.471*** 0.133***
(0.000) (0.142) (0.000) (0.003)

Observations 50 500 490 500

Note: Spearman’s correlation coefficients are shown with p-values in parentheses.
**p < 0.05.
***p < 0.01.
aCorrelations in this column are calculated at the cooperative level.

Table 4. Effect of Fairtrade Certification on Outcome Variables

Not Controlling for
Cooperative Characteristics

Controlling for Cooperative
Characteristics

Outcome Variables
(1) (2) (3) (4)
OLS IV OLS IV

Cocoa yield (kg/ha) 63.32** 69.60** 111.75*** 106.61**
(27.20) (35.27) (37.27) (49.66)

Cocoa price (CFA/kg) 26.52*** 29.27*** 22.11*** 25.18***
(3.86) (4.23) (3.38) (3.69)

Per capita consumption expenditure (log) 0.14* 0.17* 0.15* 0.13
(0.08) (0.09) (0.08) (0.10)

Household controls included Yes Yes Yes Yes
Cooperative controls included No No Yes Yes

Note: Coefficient estimates for the effect of Fairtrade certification (1/0) are shown with clustered robust standard errors in parentheses. Separate models were
estimated for each of the three outcome variables. Yield and per capita consumption expenditure models were estimated with 500 observations; price models
were estimated with 490 observations. Full model results are shown in tables A5–A7 in the online supplementary appendix.
*p < 0.1.
**p < 0.05.
***p < 0.01.
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Fairtrade was not able to disentangle certifica-
tion effects from cooperative effects.

The second important result of these alter-
native specifications is that some of the esti-
mates in columns (3) and (4) are notably
different from those in columns (1) and (2) of
table 4. This means that the estimates in col-
umns (1) and (2) suffer from omitted variable
bias, as expected, given the joint correlation
of cooperative characteristics with certifica-
tion and the outcome variables. More surpris-
ing may be the direction of the bias. For
cocoa yield, the effects increase after control-
ling for cooperative characteristics. Interpret-
ing the IV estimates, the yield gain increases
from 70 kg/ha (14%) in column (2) to 107 kg/
ha (21%) in column (4). This implies that
farmers in cooperatives with less favorable ini-
tial conditions (physical capital, leadership
education, service providers, etc.) actually
benefit more from certification than farmers
in cooperatives with more favorable initial
conditions. One could have expected the
opposite, namely, that farmers in better-
endowed cooperatives would benefit overpro-
portionally from certification. However, our
results are not implausible: better-endowed
cooperatives are more beneficial for farmers
with and without certification, but the net
effect of certification seems to be larger in
less-endowed cooperatives. This is a welcome
finding from an equity perspective.

Robustness Checks

Asmentioned, several of the cooperatives that
are Fairtrade certified are also certified under
UTZ and/or Rainforest Alliance (RA). In
the analysis so far, we have ignored such dou-
ble and triple certification, so it is not clear
whether the observed effects are really due
to Fairtrade alone. In order to test whether
certification under one of the other standards
changes the findings, we run alternative
models in which we control for UTZ/RA
through an additional dummy variable on top
of the regular household-level and
cooperative-level controls. These alternative
estimates are shown in table A9 in the online
supplementary appendix, with the main
results summarized in table 5. UTZ and/or
RA certification is not significant in any of
the models, whereas the Fairtrade effects on
all three outcome variables remain positive,
significant, and in the same magnitude as in
table 4. We conclude that double or triple

certification does not change our findings con-
cerning the effects of Fairtrade.
Given that UTZ focuses on the adoption of

improved farming practices, one could have
expected that controlling for UTZ would pos-
sibly reduce the effects of Fairtrade, especially
on yield. However, van Rijsbergen et al.
(2016) showed with data from Kenya that
there is no difference in yield between farmers
who are Fairtrade certified and Fairtrade-
UTZ double certified. Chiputwa, Spielman,
and Qaim (2015) used data from Uganda and
also found no additional benefit when Fair-
trade farmers were Fairtrade-UTZ double
certified.
Another robustness check relates to possi-

ble reverse causality between the cooperative
characteristics and Fairtrade certification. As
mentioned, in the choice of cooperative char-
acteristics we tried to avoid reverse causality
to the extent possible. But changes in coopera-
tive services seem to be particularly relevant
for the Fairtrade effect on yield, and we
included the number of service providers as
one of the cooperative characteristics. We
ran additional models in which we controlled
for cooperative characteristics but excluded
the number of service providers. These addi-
tional results, which are shown in table A10
in the online supplementary appendix, are
very similar to the ones discussed above.

Conclusion

In this article, we have analyzed whether Fair-
trade certification has beneficial effects on small-
holder farmers when also controlling for
cooperative characteristics.Most of the certifica-
tion for sustainability standards in the small farm
sector happens through cooperatives or other
types of farmer groups. Cooperatives differ in
terms of their size, structure, human and physi-
cal capital endowment, and other institutional
characteristics. These cooperative characteris-
tics may influence farm productivity and income
with and without certification. At the same time,
they may also determine whether or not a coop-
erative is certified. Hence, not controlling for
cooperative characteristics may lead to omitted
variable bias when analyzing the net effects of
certification. Previous research on the effects of
Fairtrade and other sustainability standards
could hardly control for cooperative characteris-
tics. Even when using a large number of farm
observations, existing studies had typically sam-
pled these observations from only a small
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number of purposively selected cooperatives.
We have added to the literature by using amore
suitable sampling design. In particular, we ran-
domly sampled farmers from a large number of
randomly selected cooperatives. This approach
has two advantages. First, it allows controlling
for cooperative characteristics in the estimated
impact models. Second, due to the large institu-
tional heterogeneity that our data capture,
external validity is increased. In other words,
we can rule out that our results are driven by
the peculiarities of a small number of
cooperatives.

The empirical research has focused on the
cocoa sector in Côte d’Ivoire, where large
numbers of Fairtrade certified and noncerti-
fied cooperatives exist in the same regions.
Regression models have shown that Fairtrade
certification contributes to higher cocoa yields,
higher cocoa prices, and higher household liv-
ing standards (measured in terms of per capita
consumption expenditures). The estimated
benefits for farmers remain positive and signif-
icant after also controlling for cooperative
characteristics. However, the magnitude of
the effects differs with and without controlling
for cooperative characteristics, confirming
that estimates that do not account for institu-
tional heterogeneity suffer from omitted
variable bias.

Also interesting is the direction of the bias.
Better-endowed cooperatives are more bene-
ficial for member farmers than less-endowed
cooperatives, which is true independent of cer-
tification. But better-endowed cooperatives
are also more likely to be certified, which
might mean that the benefits of certification
might be overestimated when not controlling
for cooperative characteristics. However, we
find bias in the opposite direction; that is, the
estimated effects of certification increase after
controlling for cooperative characteristics.
This is especially true for cocoa yield, where
the effect of Fairtrade certification increases
from 14% to 21% after controlling for cooper-
ative characteristics. This unexpected effect
can be explained by farmers in less-endowed
cooperatives benefiting more from certifica-
tion than farmers in better-endowed coopera-
tives, which is good news from an equity
perspective and is actually quite plausible in
the local context. Better-endowed coopera-
tives can offer more beneficial services to their
members—such as input provision and
training—even when not Fairtrade certified.
Hence, the additional effect of certification is
smaller than in less-endowed cooperativesT
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where an increase in service provision is possi-
ble only through the Fairtrade premium, the
better prices in Fairtrade markets, and
certification-related organizational support.

The result for the direction of bias may be
specific to Côte d’Ivoire and should not be
generalized. But the finding that cooperatives
and their institutional characteristics matter,
and that institutional heterogeneity deserves
more explicit focus in future research on the
effects of sustainability standards in the small
farm sector, is certainly true beyond the con-
crete study setting. Improved sampling
frameworks—such as those suggested here—
should be used for data collection to facilitate
disentangling certification effects from coop-
erative effects.

In closing, wemention two limitations of our
study that could be addressed in follow-up
research. First, while we have controlled for
cooperative characteristics, we have not ana-
lyzed in detail what particular cooperative
characteristics matter most for the size and dis-
tribution of certification benefits. This could
be a useful extension to better understand
under what institutional conditions sustain-
ability standards are most successful in terms
of meeting their socioeconomic and environ-
mental objectives. Second, cooperative char-
acteristics influence the benefits of
certification, but on the other hand, they may
also be influenced by certification. For
instance, certification may lead to capital accu-
mulation and to a higher intensity of coopera-
tive services. Although we tried to measure
cooperative characteristics in a way that
reduces issues of reverse causality, we cannot
rule out completely that some level of endo-
geneity remains. Noteworthy in this connec-
tion is that if some of the benefits of
certification were channeled through changes
in the variables that we used for measuring
cooperative characteristics, the estimated
effects of certification should decrease after
controlling for cooperative characteristics. In
our models, the opposite is true—namely, the
effects increase after controlling for coopera-
tive characteristics. This is not proof that issues
of reverse causality do not exist, but it clearly
suggests that any related bias would unlikely
overturn the finding that Fairtrade certifica-
tion benefits farmers after also controlling for
cooperative effects. Dealing with endogeneity
more rigorously would require panel data with
observations of farm, household, and coopera-
tive characteristics before and after
certification.

Supplementary Material

Supplementary material are available at
American Journal of Agricultural Economics
online.
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