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Abstract 
 

Membership in an agricultural cooperative can improve the efficiency of 
production. Cooperatives often transfer agricultural technology to their 
members by employing specialized extension agents. This study analyzes 
the effect of cooperative membership on cocoa production and identifies 
factors that influence the willingness of non-member farmers to join a 
cooperative in the future. A survey of 243 farmers was carried out between 
December 2009 and January 2010 in Juanjui, San Martin, which is the main 
cocoa production area in Peru and the home of the Acopagro cooperative. 
Econometric results show that non-member farmers usually harvest larger 
volumes of cocoa beans, but the quality of the beans is lower compared with 
the Acopagro cooperative members. Analysis of a subsample of Acopagro 
cooperative members confirms that the length of cooperative membership 
has a positive effect on cocoa production volume. Moreover, unassociated 
farmers who wish to continue selling independently in the market have 
different socio-economic characteristics compared with farmers who are 
willing to join the cooperative in the future. The cooperative should engage 
in adequate training of the cooperative extension agents, thus motivating 
them to provide knowledge to the farmers and improve the farmers’ 
competitive posture in the market.  
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Introduction 
 
Terrorism and drug trafficking in many parts of rural Latin America have reduced 
government and donor willingness to support farmers in these areas. As a result, 
many farmers are unable to access adequate technical and financial assistance for 
developing their agricultural-based livelihoods. Peru is currently the world‘s first 
largest producer of coca leaves, with an estimated 60,400 hectares of coca 
plantations and 92% of the coca harvest used for illicit purposes (UNODC, 2013). 
International organizations like the United Nations Office on Drugs and Crime 
(UNODC) accordingly introduced projects to cultivate alternative crops, such as 
organic tea, rubber, oil palm, coffee, and cocoa. Peruvian cocoa cultivation 
continues to expand. The cultivated cocoa area increased from 8,478 ha in 2008 to 
91,497 ha in 2012 (Peruvian Ministry of Agriculture, 2014). Such growth follows 
the boom in Peruvian exports, positioning Peru as the world’s thirteenth largest 
cocoa exporter (Mincetur, 2014). The Acopagro cooperative, a Peruvian 
organization created in 1992 with United Nations support, has contributed to the 
shift from illicit crops like coca to alternative crops like cocoa. This shift helps 
small-scale farmers in the Peruvian jungle to increase their income in a legal and 
sustainable way.  

The Acopagro cooperative currently has 2,000 farmer-members and is the 
largest exporter of organic cocoa in Juanjui, the capital of the Mariscal province in 
San Martin region (Inter-Amercan Development Bank, 2011). The San Martin 
region is home to the largest portion of Peru’s cocoa farmers, producing 46% of 
the total cocoa output at the national level (Peruvian Ministry of Agriculture, 
2013). Consequently, San Martin became the main location of the headquarters of 
the Acopagro cooperative and center for many of the commercial intermediaries. 
Distance and lack of transportation in many parts of the Peruvian jungle are major 
constraints to expanding local production. In the Peruvian jungle, due to the 
isolated and scattered areas and the lack of infrastructural facilities such as roads 
and bridges, information flows are restricted and often localized in specific areas 
due to geophysical conditions. Thus, the distribution of cocoa from agricultural 
communities to Juanjui had to be done mainly by boat. Small-scale farmers did not 
possess any means of transportation and were willing to sell their crop to whoever 
passed their farm gate (García, 2002).  

In the past, intermediaries took advantage of the lack of competition and the 
marketing of cocoa bordered on monopolistic (Pokhrel and Thapa, 2007). Since the 
early 1990s, however, Peruvian farmers have been able to market their cocoa using 
two different channels: intermediaries and cooperatives. In addition to the 
traditional intermediaries, farmers can now sell their cocoa to cooperatives, which 
differentiate farmers’ cocoa deliveries by quality and participate in international 
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markets. Access to credit and technical assistance are among the general benefits 
of using a cooperative; cooperatives aim at raising farmers’ total factor 
productivity and provide growers with price information (Wollni and Zeller, 
2007:244). The second marketing channel for cocoa farmers is the intermediaries. 
These middlemen collect cocoa beans mainly for the domestic market and do not 
offer a premium for higher quality (IICA, 2009).  

Clear productivity benefits exist for farmers to join cooperatives as growers 
become exposed to alternative production technologies and can exchange ideas 
with other group members. However, the availability of training in farming 
methods is still limited in Latin America (Murray, 1997). Challenges remain in 
Peru to develop farm skills and farmer knowledge so as to increase agricultural 
productivity. This is due to the erratic path the government has followed in 
distributing agricultural information to farmers, which demonstrates a need to 
develop sound long-term policies for agricultural development (Ortiz, 2006).  

Cooperatives play an important role in the development of agriculture as 
suppliers of farm produce, marketers of agricultural commodities, and providers of 
services such as storage and transport (Arcas-Lario, Martín-Ugedo, and 
Mínguez-Vera, 2014). Further, a cooperative necessarily involves the adoption of 
quality standards and specific production techniques that ensure the product meets 
stringent export specifications (Wollni and Zeller, 2007). Even though 
participation in a cooperative is not a predictor of educational attainment (Arnould 
et al., 2007), it plays a significant role in information adoption (Nwankwo et al., 
2009). Cooperative agents diffuse agricultural technologies, motivating small-scale 
farmers to change their practices and increase production (Savran, et al., 2011). 
The objectives of this study are twofold: 1) to analyze the major determinants of 
cocoa production and whether the length of cooperative membership influences the 
production volume, and 2) to determine what factors influence the willingness of 
non-cooperative farmers to join the cooperative in the future.  

 
 
Data and modeling approach 
 
A survey of cocoa producers was carried out in December 2009-January 2010 in 
Juanjui, San Martin. The survey involved interviews with 243 farmers: 103 cocoa 
farmers who were members of the Acopagro cooperative and 140 unassociated 
farmers who sold through intermediaries. A structured questionnaire was 
administered with support from Acopagro and covered a range of socio-economic 
characteristics of households (Table 1). 
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Table 1: Summary statistics of survey variables 
 

Total 
(n=243) 

Coop 
members 
(n= 103) 

Non-coop 
farmers 
(n=140) 

Variable 
 

Description 
 

Mean SD Mean SD Mean SD 

Signif. of 
difference 
in means 

 

Cocoaprod (¹) Cocoa production (tons) 1.72 0.78 1.81 1.21 1.65 1.23  
Coopmb (¹) Membership dummy: 1=the farmer 

is Acopagro member; 0= not a 
member  

0.42 0.03 1.00 0.00 0.00 0.00  

Membersh (¹) Cooperative membership (years) --- --- 4.51 2.21 --- ---  
Willingness (²) Willingness to be an Acopagro 

cooperative member in the future  
(Yes=1, No=0) 

--- --- --- --- 0.47 0.50  

Cocoalnd (1,2) Land in cocoa (ha) 2.31 1.27 2.44 1.10 2.20 1.38 * 
Experience (¹) Experience in cocoa cultivation 

(years) 
6.31 0.20 7.77 3.29 5.24 2.43 *** 

Parttime (¹) Number of part-time workers 1.17 0.11 3.16 2.09 0.91 1.41 *** 
Distance (1,2) Distance to gathering center > 2 

km         (Yes=1, No=0) 
0.65 0.03 0.31 0.47 0.90 0.30 *** 

Age (²) Farmer’s age (years)  45.35 0.76 49.22 12.27 42.50 10.82  
Education (1,2) Farmer’s education (years) 8.78 0.23 7.66 3.50 9.58 3.42 * 
Married (2) Farmer’s civil status (1=married, 

0= other) 
0.57 0.04 0.52 0.50 0.56 0.50  

Landtitle (¹) Have a land title (Yes=1, No=0) 0.61 0.49 0.58 0.50 0.64 0.48  
Machine (1,2) Have a machine for cultivating 

cocoa    (Yes=1, No=0) 
0.30 0.46 0.17 0.38 0.39 0.49 *** 

Fertilizer (¹) Total fertilizer cost (soles/year) 134.9 290.6 49.6 155.3 197.6 346.4 *** 

***, *= Statistically significant at 1% and 10% respectively 
(¹): Variable used for OLS regression model (1) 
(²): Variable used for binomial logistic regression model (2) 
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Nationally, Peruvian cocoa farmers have an average of 1.5 ha and production of 
650 kg per hectare (Peruvian Ministry of Agriculture, 2011). Among the surveyed 
households, both cooperative members and non-cooperative farmers had 
production and planted area above the national average (see Table 1). A reason for 
this is that the San Martin region has fertile soils and a suitable climate for 
cultivation of perennial crops. Table 1 shows that cooperative members have 
greater experience with cocoa cultivation than other growers (the difference is 
statistically significant). This is because there is a time effect operating in cocoa 
production, with increased years of knowledge accumulates and a learning curve 
effect appears present. Wollni and Zeller (2007) also indicate that experience in 
cocoa cultivation is expected to be positively associated with participation in the 
cooperative, as more experienced farmers have a greater capacity to bear the risk 
involved in adoption of innovations promulgated by the cooperative. As cocoa is 
produced in the Peruvian jungle predominantly in family farms, the farm labor 
force consists mainly of the male household members. The owner of the farm 
oversees day-to-day operations and hires part-time labor to help on the farm. In the 
harvest season, farm households typically contract temporary workers to meet 
seasonal needs. 

Most small-scale farmers would not have a sufficient cocoa volume to justify 
selling to processors or for export. To gain economies of scale in marketing, firms 
prefer to purchase large quantities of cocoa from one source. Cocoa collection 
centers are established by commercial operators – the Acopagro cooperative or the 
intermediaries – with the objective of integrating the crop from many small farmers 
into relatively large batches for efficient handling. The travel distance from the 
farmers’ plantation to the nearest collection point was defined as a binary variable 
with the value of 1 if the grower shipped his cocoa to a collection center more than 
2 km away from the farm, and 0 otherwise. Farmers who sell their cocoa through 
intermediaries are farther from collection centers than the Acopagro members (see 
Table 1).  

The perennial nature of cocoa trees requires specialized machinery and 
equipment that cannot be used on other crops (Florkowski and Sarmiento, 2005). 
Many of the interviewed farmers did not have this specialized machinery, and the 
frequency of farmers without machinery was in fact higher among cooperative 
members. This clearly demonstrates the strong dependence of cocoa farmers on the 
cooperative infrastructure for crop management activities.  

Biological improvements due to access to information and technology are 
associated with higher levels of yields, and fertilizer costs were added as a proxy to 
the model. Cocoa trees require considerable quantities of fertilizer and pesticides. 
Organic pesticide usage, as for instance leaf litter, decomposing branches, and 
discarded cocoa husks, is encouraged by agricultural extension agents. Current 
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farmer knowledge is thus a hybrid of local and outside information (Bentley et al., 
2004). 

The analysis in this paper has three parts. In the first part, an ordinary least 
squares (OLS) regression is used to analyze if being associated with the Acopagro 
cooperative has a positive effect on cocoa production. Following this, an OLS 
regression for the subsample of cooperative members is estimated to isolate the 
effect of years of membership in the Acopagro cooperative on cocoa production. 
Finally, a binary logistic regression is applied to analyze the willingness of cocoa 
farmers to join the cooperative as opposed to continue selling to intermediaries. 

The econometric model used to estimate the determinants of cocoa production 
in the full sample is as follows: 

 
(1)                        y = α + βX + µ            
 

where the dependent variable y is the cocoa production volume (tons), X is a 
vector of household factors that may explain the cocoa production volume, β is the 
vector of regression coefficients to be estimated, α is the intercept, andµ is a 
random error term. The explanatory variables X in this model are the observed 
household characteristics of the cocoa farmers. They include nine socio-economic 
factors (see Table 1):  

1) cooperative membership as a binary variable (Coopmb = 1 if the farmer is a 
cooperative member or 0 if the farmer is not a member) or alternatively as a 
continuous variables measuring the number of years (Membership, see 
Table 1)  

2) land area in cocoa,  
3) part-time hired labor,  
4) availability of machinery,  
5) fertilizer use,  
6) distance to the collection center,  
7) farmer’s education,  
8) experience (number of years growing cocoa),  
9) availability of a land title.  

The determinants of cocoa production for the subsample of farmers who are 
cooperative members were estimated using the same model (1) as for the entire 
sample. Farmers who join the cooperative possess strong willingness to learn 
through technical assistance. This is because they can learn more techniques to 
improve their knowledge and thus their welfare. They can increase their cocoa 
production to yield higher revenues and ensure stability for their families. The 
literature suggested the inclusion of two additional variables in the model: farmer’s 
educational attainment and length of cooperative membership (in years). Previous 
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research has shown that villagers with higher educational attainment are more 
willing to receive extension services (Atsan et al., 2009). Empirical results from 
Ethiopian cooperatives indicate that the probability of participation in a 
cooperative increases when the household head is literate (Bernard and Spielman, 
2009). In Madagascar, farm visits by an agricultural extension officer are more 
effective for growers with more education (Bellemare, 2010). This is so because 
educated farmers are better able to adopt new technologies and management 
techniques, understand price and market information, and access credit and other 
forms of capital. In this particular case, being an Acopagro cooperative member 
entitles farmers to receive technical assistance from the first year of becoming a 
member, allowing farmers to accumulate knowledge and agricultural skills. 
Therefore, a variable for length of membership in the Acopagro cooperative (in 
years) was included in the model because it is expected that the more years a 
farmer belongs to the cooperative, the greater the effect on production. 

Cooperatives act as a shock absorber against the effects of price volatility, 
seeking to reduce the layers of intermediaries between producers and consumers 
(Arnould, et al., 2007). Nevertheless, many Peruvian cocoa farmers continue to 
choose intermediaries rather than the cooperative as their principal marketing 
channel. In the third stage of analysis, a binary logistic model was used to 
determine if the farmers who sell their cocoa through an intermediary would like to 
become members in the Acopagro cooperative in the future. Willingness to become 
a cooperative member was a binary decision variable and the third part of the 
empirical analysis focuses on what factors influenced farmers’ willingness to 
belong to the Acopagro cooperative in the future.  

The analysis was carried out for the subsample of farmers who sell their cocoa 
only through intermediaries (n=140). The econometric model is specified as 
follows: 

 
(2)      0 1 1 2 2( ... ...( )

1 i i n nb b X b X b X b XP Y
e )

1
µ− + + + + +=

+  
 
This is a standard logistic model where Y is the willingness to belong to the 

Acopagro cooperative in the future (if Y=1, the farmer is willing to belong to 
Acopagro in the future; otherwise, if Y=0, the farmer will continue selling through 
intermediaries) and is the estimated probability of willing to belong to the 
Acopagro cooperative in the future (the dependent variable). In (2), X

)(YP
i (i = 1, …, n) 

are the independent variables, bi (i= 1, ..., n) are the estimated model coefficients, 
b is the intercept, and0 µ  is the random error term.  

Review of the socio-economic variables used in the literature to study the 
influence of various factors on the behavior of specific groups of people (Füsun 
Tathdil et al., 2009) suggested inclusion of demographic characteristics among the 
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explanatory variables in the model. Six independent variables were selected for 
model (2):  

1) the area of land in cocoa,  
2) distance to the collection center,  
3) age,  
4) education,  
5) marital status,  
6) machinery use   
(see Table 1 for summary statistics). By including the education variable in 

model (2), we sought to estimate if the educational attainment of non-members, i.e., 
farmers who currently sell through intermediaries, has a positive effect on the 
likelihood that the farmer will adopt the cooperative marketing channel in the 
future. Age is included in model (2) as a proxy for the experience variable used in 
model (1) (both variables are highly correlated and are expressed in years).  

 
 

Results and discussion 
 
OLS regressions: Determinants of cocoa production volume 
An ordinary least squares regression model was used to analyze the major factors 
that influence cocoa production. In particular, this analysis assesses whether 
membership in the Acopagro cooperative (the binary variable Coopmb) has a 
positive effect on cocoa production. In addition, a separate OLS regression was 
estimated for the 103 Agopagro cooperative members to isolate the effect of the 
length of farmer’s membership on cocoa production. The variables selected for the 
econometric models are not highly correlated among themselves, thus avoiding 
multicollinearity biases in the estimated coefficients. Table 2 presents the results of 
the two separate OLS regressions examining the determinants of cocoa production 
for the full sample (n=234) and the subsample of the Acopagro cooperative 
members (n=103).  

The estimation results in Table 2 for the full sample of 243 farmers showed that 
non-participation in Acopagro had a low statistically significant effect (significant 
at 10%). The negative sign of the membership coefficient was contrary to what we 
expected: It suggests that being a member (Coopmb=1) reduces the production 
volume (compared with not being a member, Coopmb=0). This counter-intuitive 
result can be explained by differences in quality-control procedures. Farmers who 
are not cooperative members usually harvest the cocoa beans without any quality 
control. Their harvested beans contain dust, dirt, sticks, and stones (IICA, 2009). 
This obviously makes the gross harvested volume larger, but reduces the quality 
compared with the harvest of the Acopagro cooperative members. 
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Table 2: Estimation results for cocoa production (in tons) 
 

Estimated coefficient (SE) 
Explanatory variable 

All respondents (n=243) Cooperative members (n=103) 
Intercept -0.44 (0.19)*** -0.76 (0.29)*** 
Coopmb -0.19 (0.11)* --- 
Membersh --- 0.09 (0.04)** 
Cocoalnd 0.63 (0.04)*** 0.65 (0.07)*** 
Experience 0.07 (0.01)*** 0.05 (0.03)* 
Parttime 0.44 (0.07)*** 0.36 (0.10)*** 
Distance -0.10 (0.11) -0.26 (0.18) 
Education 0.01 (0.01) 0.02 (0.02) 
Landtitle 0.16 (0.09)* 0.06 (0.16) 
Machine 0.15 (0.09) -0.06 (0.21) 
Fertilizer 0.001 (0.001)** 0.001 (0.001) 
R2 0.77 0.68 

***, **, and * = Estimated coefficients statistically significant at the 1%, 5%, and 10% level, 
respectively. 

 
Results from the model using the subsample of 103 Acopagro members (Table 

2, last column) showed that production is an increasing function of years of 
membership in the cooperative (significant at 5%). This is so because members 
receive agricultural extension through the cooperative. Agricultural extension is a 
voluntary educational process by which new agricultural methods are introduced to 
rural areas (Farinde et al., 2010). Extension encourages transfer of knowledge 
about new technologies and helps improve the marginal productivity of labor. 
There is a time effect operating in cocoa production, as knowledge accumulates 
with longer years of membership and a learning curve effect appears to be present. 
The Acopagro cooperative employs teams of agents who visit the villages 
providing one-on-one and group training on a variety of agricultural topics, such as 
the use of an intercropping method in shade with limited quantities of organic 
pesticides for managing soil moisture, fertility, and also controlling weeds and 
diseases. Agent visits are a vehicle for the dissemination and transmission of 
information to overcome agricultural challenges that small-scale farmers often 
face.   

In both OLS regressions, the level of general education did not have a 
statistically significant effect on production. One explanation for this is that all 
farmers have low numerical and literacy skills, and there was little variation among 
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household education levels (farmers who sell on their own have a marginally 
higher educational attainment than the Acopagro members – see Table 1). 
Regarding the subsample of 103 cooperative affiliated, most of the farmers who at 
present are Acopagro members have only elementary education. Namely, 63% of 
the total number of the Acopagro cooperative members in 2007 had just primary 
school level while 1% were illiterate (Ruiz, 2007).  

In Peru, production of plantation crops grows due to the expansion of the 
cultivated area (Tulet, 2010). For both the full sample and the subsample of 
cooperative members (Table 2), total bean production depends strongly on the area 
of land used. If the cocoa area is expanded by one hectare, holding other factors 
fixed, the total cocoa production is estimated to increase by 0.63 and 0.65 metric 
tons, respectively.  

More experience on the farm is expected to contribute to higher efficiency. 
Farmer’s age is usually considered an indicator of experience in farming 
(Gebremedhin et al., 2009). Our survey provided a direct observation of the 
number of years in cocoa farming and we accordingly used this variable instead of 
age to represent experience in model (1). In any event, age and experience are 
highly correlated and could not be used both in OLS regression for reasons of 
multicollinearity. Experience has a statistically significant positive effect on cocoa 
production, with each additional year of experience contributing 0.07 metric tons 
to output in the full sample and 0.05 metric tons in the subsample of cooperative 
members (see Table 2). 

In the Peruvian rainforest, there is an increased seasonal demand for part-time 
labor during the major cropping season (Bedoya, 1987). The survey provided data 
on part-time labor, but no corresponding data on family labor. Hiring part-time 
labor had a statistically significant positive effect on production in both the full 
sample and the subsample (Table 2). An additional part-time worker (usually an 
adult male with a relatively low educational attainment) contributes about 0.40 
metric tons to output in both samples.  

Security of land tenure was another factor that positively contributes to cocoa 
production. Secure land tenure encourages long-term investment and efficient use of 
resources (Wannasai and Shrestha, 2007). The Peruvian jungle is a vast region and 
farmers often get a plot of land without receiving an official title. Land without title is 
not really owned by the farmer, and lack of title may lead to reluctance to make 
long-term investments in land productivity improvements and thus negatively affect 
perennial crop production. Security of land tenure as proxied by the availability of a 
formal land title has a statistically significant positive effect on cocoa production 
(Table 2). Finally, agronomic improvements, represented by fertilizer use, are 
associated with higher levels of yield and hence higher production.  

Cocoa producers in the Peruvian rainforest are isolated from the large demand 
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centers and generally rely on river transportation to deliver their cocoa to markets. 
The Acopagro cooperative organized a system based on local committees led by 
collectors (Slingerland and Diaz Gonzalez, 2006). A collector is ordinarily a more 
experienced cocoa farmer who is also a member of the cooperative. Collectors are 
very important in the cooperative marketing channel, as they act as a link between 
Acopagro and the farmers in each community. They not only receive, ferment, and 
dry the cocoa from the farmers each community, but they also ship the cocoa to 
Acopagro. Furthermore, they represent Acopagro in the community, setting the per 
ton prices for the farmers and disseminating information about the cooperative. The 
Acopagro cooperative helped out putting cement flooring and establishing 
fermentation chambers in each community, so that all the collecting, drying, and 
fermenting of cocoa beans takes place within the village under the supervision of 
the collectors. Then, a cooperative agent collects the high-quality beans that are 
transported to the headquarters in Juanjui. This presumably is the explanation for 
the negative relationship between distance of more than 2 km to the collection 
center and cocoa production (Table 2). The Acopagro cooperative members who 
can sell their cocoa to the collector within their own communities (less than 2 
kilometers) tend to increase their cocoa production. Despite the fact that the 
variable distance was not significant, this means that the shorter the distance to the 
selling point, the larger the cocoa production.  

 
Attitudes of non-associated farmers 
In the third part of the analysis, we conducted an assessment of the underlying 
attitudes of the cocoa farmers who sell through intermediaries (140 unassociated 
farmers). This was done to better understand the reasons why these farmers prefer 
to sell their cocoa through this marketing channel. An open question exploring the 
reasons why farmers chose to sell through intermediaries was included in the 
survey. The answers are summarized in Table 3.  

Almost 30% of the unassociated farmers indicated that they prefer to sell 
their product independently. For these farmers, independence may give them 
freedom to search for the best price offered in the market. Another 23% of the 
farmers reported that they had small production volumes due to the smallness 
of their land plot or the fact that they were just starting to harvest cocoa. Thus, 
they cannot join the cooperative, as Acopagro requires that all members grow 
cocoa on a minimum of 1.5 ha. Another 10% of farmers did not have enough 
information about the cooperative and complained that Acopagro requires a lot 
of documents that they simply do not have. Finally, 13% of the farmers 
answered that intermediaries pay better prices than the cooperative and 4% did 
not like the fact that Acopagro only accepts well-fermented and dried cocoa, 
while the intermediaries are not strict about this matter.  
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Table 3: Reasons why farmers sell through intermediaries 
 

 
Percent of 
respondents 
(n=140) 

Acopagro requires dry and fermented cocoa 4 
Independence 29 
Low production 23 
Insufficient information about Acopagro/Acopagro requires a lot of 
documents 

10 

Acopagro pays less than the intermediaries 13 
No response/don’t know 21 
Total  100 

 
Table 4: Price difference between marketing channels 

            

Marketing 
channel 

N 
Minimum 

price 
(Soles/ton) 

Maximum 
price 

(Soles/ton) 

Mean price 
(Soles/ton) 
(EVNA) 

Std. 
deviation 

Acopagro 
cooperative 

103 4480 8500 6757.6*** 641.1 

Intermediaries 140 4800 8571 6921.3*** 484.3 

All farmers 243 4480 8571 6851.9 560.9 

*** = Difference statistically significant at 1%. 
EVNA = Equal variances not assumed 
 
Even though cocoa farmers who sell to intermediaries get a higher price than 

the price paid by the cooperative (Table 4; the difference is statistically significant, 
equal variances not assumed), the Acopagro cooperative distributes its surplus 
income among members at the end of the fiscal year. This works out at about 10% 
of the price per ton, which offsets the small difference of about 2.5% in price per 
ton paid by intermediaries. Acopagro members thus receive in the long run higher 
prices than those paid by intermediaries. The Acopagro cooperative operates under 
the Fair Trade pricing schemes, and low-income producers receive a greater share 
of the purchase price paid by consumers for their products. Our results are 
consistent with previous studies on Peruvian coffee, where Fair Trade households 
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were observed to receive higher prices for their coffee than non-participating 
producers (Arnould et al., 2007). 

 
Table 5: Willingness to participate in the Acopagro  

cooperative vs. demographic indicators 
     

 
Willingness to participate in the Acopagro 

cooperative*   
 No Yes No response 

Cocoa land 0.5≤ha<1.5 10.7% (15) 17.1% (24) 0.01% (1) 
 1.5≤ha<2.1 16.4% (23) 12.1% (17) 10% (14) 
 2.1≤ha 15% (21) 8% (11) 10% (14) 
     
Age 18≤years<40 12.9% (18) 21.4% (30) 3.6% (5) 
 40≤years<50 18.6% (26) 9.3% (13) 10.7% (15) 
 50≤years 10.7% (15) 6.4% (9) 6.4% (9) 
     
Education None 1.4% (2) 1.4% (2) 0% (0) 

 
Elementary 
school 

3.6% (5) 16.4% (23) 3% (4) 

 High school 30% (42) 17.1% (24) 17.1% (24) 

 
University/ 
technical 

7.1% (10) 2.1% (3) 0.01% (1) 

* Number of farmers who sell through intermediaries in parenthesis 
 

Binomial logistic model: Willingness to join the cooperative 
Table 5 presents the summary of survey responses based on the evaluation of the 
farmers who sell through intermediaries (n=140) broken down by their willingness 
to join Acopagro in the future. Farmers who sell through intermediaries in the 
present and are not willing to join Acopagro in the future are more independent in 
the market and are free to sell to whoever offers them a better price. They own 
more cocoa land, are around 40-50 years old, and have high-school education. On 
the contrary, young farmers with only elementary-school education feel less secure 
in the market and seek to become a cooperative member in the long term, 
presumably after they have increased their land holdings to the required minimum 
of 1.5 ha in cocoa production for Acopagro membership. The quantitative effect on 
the characteristics of both types of farmers who sell through intermediaries will be 
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better understood through the binomial logistic model results presented in Table 6. 
The binomial logistic regression model was run for the subsample of 140 

farmers who sell their cocoa through intermediaries. The binary dependent variable 
is “Willingness to belong to the Acopagro cooperative in the future” (Y=1 if the 
farmer is willing to join Acopagro in the future, Y=0 if the farmer intends to 
continue selling through intermediaries). Six independent variables are included in 
the model, of which three are economic variables (area in cocoa production, 
distance from collection center, and availability of specialized machinery) and 
three are demographic characteristics (age, education, and marital status). For 
descriptive statistics of these variables, see Table 1. By this analysis, we expected 
to determine numerically which factors influence the willingness of non-member 
farmers to join the cooperative in the future. The regression coefficients are 
estimated from the point of view of farmers who are not willing to join the 
cooperative in the future.  

 
Table 6: Estimation of the binomial logistic regression model 
for farmers selling through intermediaries who are willing  

or not to join the cooperative in the future (n=140) 
 

Variable 
Estimated 
coefficients 
(SE) 

Lower 95% 
confidence 

limit 
Odds ratio 

Upper 95% 
confidence 

limit 

Intercept 
10.76 
(2.36)*** 

   

Cocoalnd 
-0.70 
(0.27)*** 

0.29  0.50  0.83  

Distance 
-3.28 
(1.12)***  

0.01  0.04  0.34  

Age -0.55 (0.02)** 0.90  0.95  0.99  

Education 
-0.39 
(0.11)***  

0.56  0.68  0.82  

Married -0.44 (0.53)  0.23  0.64  1.80  

Machine 
-2.02 
(0.73)***  

0.32  0.13  0.56  

**, *** -- coefficients statistically significant at p < 0.05 and p < 0.01, respectively. 
     R2 = 0.40 (Cox and Snell) 
 
The estimation results are shown in Table 6. All the estimated coefficients are 

negative, which implies that the probability of willing to become a cooperative 
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member (i.e., the probability of the dependent variable increasing from 0 to 1) 
decreases with the increase of the corresponding explanatory variable (all the 
coefficients, except marital status, are statistically significant). Thus, more land, 
better education, or availability of machinery all reduce the willingness to become 
a cooperative member, presumably because better-endowed and better-educated 
farmers are able to manage on their own, without the support of a cooperative. The 
odds ratio calculated as Exp(b) by exponentiation of the estimated coefficients b 
provides a quantitative measure of the effect of the corresponding explanatory 
variable on the dependent variable. As all the odds ratios are less than 1, an 
increase in each explanatory variable reduces the probability of willing to join the 
cooperative (Field, 2009). An odds ratio of 0.95 on age implies that an increase of 
1 year in farmer’s age reduces the willingness to join the cooperative by 5% 
(=1–0.95); an odds ratio of 0.50 on land implies that an increase of 1 hectare in 
area under cocoa reduces the willingness to join the cooperative by 50% (=1–0.50). 

The results in Tables 5 and 6 paint the following profile of farmers who sell 
through intermediaries and are not willing to join Acopagro in the future. They 
have high-school education and are older than the ones who would like to join 
Acopagro in the future. In addition, farmers who are distant more than 2 km from 
the collection center and have specialized machinery for cultivating cocoa are more 
likely to remain independent in the market. These farmers prefer to be free to sell 
their products independently and do not need to rely on a cooperative to gain 
technical assistance and marketing support. It seems that these are medium-sized 
farmers who are able to sell their products to whoever offers a higher price, 
without being attached to a marketing organization or following cooperative 
protocols regarding how to manage and sell their cocoa. On the other hand, 
younger farmers with less education and less land in cocoa would like to join the 
Acopagro cooperative in the near future. They need to rely on the cooperative for 
future support, as this institution supplies members with technical inputs as well 
knowledge and skills to use their inputs more productively (Hayami and Ruttan, 
1985).    

 
 

Conclusions 
 
This paper has shed some additional light on the role that membership in a 
cooperative can play compared with the use of intermediaries as a sales channel for 
cocoa beans. The choice between the Acopagro cooperative and intermediaries as 
the farmers’ main sales channel does not significantly influence cocoa production. 
While non-member farmers harvest somewhat larger volumes of cocoa beans, their 
harvested product is not clean and thus the quality is poorer than the quality 
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ensured by cooperative members. For the subsample of Acopagro cooperative 
members, the length of time during which a farmer belongs to the cooperative and 
thus regularly receives technical assistance has a statistically significant positive 
effect on cocoa production. As production is an increasing function of years of 
membership, emphasis needs to be placed in the future on expanding economic and 
social opportunities in rural areas through agricultural extension services that 
cooperatives provide. Cooperatives in general should actively support training and 
supervision of their agents. These agents should be motivated to work with 
small-scale farmers, especially those with low production volumes who are willing 
to join the cooperative in the future. The extension agents should transfer research 
knowledge and technologies to both members and non-members.  

Cocoa farmers who sell through intermediaries and are not willing to join the 
Acopagro cooperative in the future are older, have a higher educational attainment, 
and control more land than those who are willing to join the cooperative. As a 
result, they are better able to manage independently in the market, selling to 
whoever offers higher prices without associating with any marketing organization. 
Conversely, farmers who are willing to join the cooperative in the future have 
opposite characteristics: they are younger and less educated, with smaller land 
plots. These farmers expect to rely on the cooperative for future support and thus 
increase their production volumes.  
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