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INTRODUCTION 
The dramatic growth of supermarket chains in developing countries over the last 10-15 years has been well documented (Reardon et 
al., 2004). According to some estimates, by 2000, supermarkets accounted for around 60 percent of national retail food sales in Latin 
America, 33 percent in Southeast Asia, and around 63 percent in East Asia (Reardon and Berdegué, 2002; Reardon et al.,2004).  
Indonesia has followed this international trend, the number of supermarkets rising from one in 1970 to 284 today (Suryadarma et al., 
2010).  According to the World Bank (2007), supermarkets represented about 30 percent of overall retail food sales in Indonesia, a 
three-fold increase in market share since 1999.  It is expected that the share of supermarkets on retail food sales will increase along 
with rapid growth of per capita income, urbanization, and liberalization in foreign investment (Neven et al., 2009).   

The rapid growth in supermarkets creates a new market opportunity for farmers. In order to differentiate their products from tra-
ditional markets and ensure food safety, the larger supermarket chains develop and impose private grades and standards, particularly 
for fresh fruits and vegetables (Reardon et.al., 2009). For the farmers who can meet these requirements, supermarkets offer higher net 
prices than traditional market, which potentially increases farmers’ income (Reardon et al, 2003; Reardon et.al., 2009)  However, for 
small-scale farmers with limited access to information and credit, meeting the grades and standards imposed by supermarkets repre-
sent a significant challenge (Moustier et al., 2010).   

In order to ensure that suppliers meet the private grades and standards, some supermarkets chains employ vertical coordination 
mechanisms such as formal or informal contracts with farmers.  Because contracting involves transaction costs for each contracted 
farmers, it is costlier to work with a large number of small farmers than to work with a smaller number of larger farmers (Dries et al., 
2009; Reardon and Timmer, 2007). 

For these two reasons, there is widespread concern among researchers and policymakers that small-scale farmers will be exclud-
ed from these emerging markets. This raises two important research questions: 1) whether small farmers can participate in the 
emerging supermarket channel and 2) whether the participation has a positive impact on net income of small farmers. 

In spite of the rapid growth in the number of supermarkets, empirical studies that examine determinants of small-farmer partici-
pation in supermarket channels and the impacts of the participation on economic aspects are still limited. For example, Rao and Qaim 
(2010) examine factors associated with participating in supermarket supply chains for fresh fruits and vegetables in Kenya. They find 
that older farmers with larger farms who are members of farmer organizations are more likely to participate in supermarket supply 
channels.  In contrast, Hernández et al. (2007) find that participants in the supermarket supply channels for tomatoes in Guatemala are 
younger and less likely to be members of farmer organizations than other farmers. With regard to farm size, Neven et al. (2009) and 
Rao and Qaim (2010) conclude that larger farmers are more likely to participate in the supermarket channel, but farm size is not 
significant in the study by Hernández et al. (2007). Furthermore, only a few studies assess the impact of supermarket participation on 
household income comprehensively (e.g., Rao and Qaim, 2010). Other studies still assess the income effects by comparing gross margin 
of farm crops between farmers selling to supermarket channels and farmers selling to traditional channel. As Rao and Qaim (2010) 
note, this method has a limitation since it does not measure other variables that may influence household income.  

This paper attempts to contribute to the emerging literature with focusing on one important high-value agricultural product in In-
donesia: chili. More specifically we examine the factors that determine chili farmers participation in supermarket channel and to 
investigate the impacts of this participation on their income. This study focuses on chilies for several reasons. First, chilies are a main 
ingredient in Indonesian daily diet and are produced by small farmers. Second, unlike other fresh vegetable products that can be 
harvested at the same time, farmers can harvest chili crop weekly or fortnightly. Therefore, for small farmers this crop provides a 
steady cash flow. Third, although only small amounts of chilies end up in supermarkets, this commodity is the main item in fresh 
produce sections of supermarkets, and it is estimated that the share will be increased along with rapid rise of supermarket in Indonesia.  

The paper will be organized as follows. The second section describes market channel of chilies in Indonesia. Section 3 
reviews the theoretical model and empirical model. Section 4 discusses the methodology used in this research. Section 5 
discusses the results while section 6 contains conclusions and implications for future research. 

CHILI MARKET CHANNELS IN INDONESIA 
In Indonesia, 95% of fresh chilies are sold through to traditional wet markets. The small balance goes to supermarkets, small and large 
food processors and exports (White et al., 2007). The traditional chain includes traders, collectors and other buyers who purchase 
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chilies directly from farmers, selling to wholesale markets where chilies are sorted by size, variety and color. In the vast majority of 
these traditional channels, no specific farm-gate standards are imposed. Farmers decide when to plant, which varieties to plant, and 
how much to plant without any input or coordination from buyers. 

In contrast, chili farmers selling to supermarket channels are required to meet specific product standards including color, variety 
and length. Food processors require color and size standards with stems removed. Similar to trends in other countries, specialized 
wholesalers and traders play a central role in organizing Indonesia’s emerging modern market channels, including chilies. Specialized 
wholesalers supply a range of supermarket chains by organizing hundreds of small farmers, providing them with all the necessary 
product-specific guidelines. 

In Indonesia, these specialized wholesalers communicate intensively with individual farmers via traders, ‘lead farmers’ or farmer 
associations, conveying supermarket requirements as well as assisting with access to quality seeds, technical assistance, and related 
technical support. The specialized wholesalers are responsible for delivering clean, sorted, packaged chilies to the supermarkets. 

The cost of entering the supermarket channels includes the necessary time to learn and use different growing and handling tech-
niques. Investment costs include new equipment, especially irrigation gear, pesticide spraying tools, and storage space. Among the net 
benefits of selling to the modern market channel are higher profits and new relationships with input suppliers and traders that can 
potentially lead to productivity enhancing knowledge and assets useful for other horticultural crops. Supermarkets tend to renegotiate 
prices fortnightly, using prices in the traditional wholesale markets as a reference. 

ECONOMETRIC MODEL 
Theoretical Model  
Reardon et al., (2009) equate a farmer’s adoption decision to switch from traditional to modern channel with a farmer’s decision to 
adopt new “technologies.” Thus, we can use a probit model where the dependent variable ( z ) takes the value one for farmers selling 
to supermarket channel and zero for farmers selling to traditional channel (see Rao and Qaim, 2010; Neven et al., 2009; and Hernández 
et al., 2007). It is assumed that z  is a linear function of explanatory variables ( w ) and an error tem ( u ).   

jjj uwz += γ              (3.1) 

where subscript j indicates the farmer, and it is assumed that u  has zero mean and variance 2σ .  Similar to farmer adoption de-
cisions, the explanatory variables ( w ) can be divided into those representing incentives and capacities of farmers (Reardon et al., 
2009). Incentive variables include (1) the net price of the product (controlling for product quality), (2) the cost of production and 
marketing (including transaction costs), and (3) risk factors. These are usually measured in relative terms with the supermarket value in 
the numerator and the traditional value in the denominators.  

The capacity variables include assets that potentially influence access to supermarket channels: (1) the farm assets, including land 
and non-land assets; (2) collective capital such as public infrastructure: (3) access to credit, quality inputs, technical assistance and 
related information. We hypothesize that each capacity variable increases the probability of a farmer ‘adopting’ the supermarket 
channel. For the incentive variables, relative net price is expected to have a positive effect on supermarket channel adoption, while the 
relative costs and risks have negative effects. 

Farmer participation in modern supermarket channels is expected to have important economic impacts on net farm income, 
productivity and total output. Hernández et al. (2007) find that tomato farmers selling to supermarket channels have higher input use 
(labor, land, pesticides and fungicides) and greater output relative to farmers selling to traditional channels. Likewise, kale farmers 
selling to supermarkets in Kenya use more inputs (land and fertilizer), produce higher yields and earn higher net incomes compared to 
kale farmers selling to traditional channels (Neven et al., 2009). Rao and Qaim (2010) find that vegetable farmers participating in 
supermarket channels in Kenya are associated with higher per capita income, contributing to poverty reduction. 

This study focuses on the impact of supermarket channel adoption on net household income. Following previous literature (Rao 
and Qaim, 2010; Miyata et al., 2009), the income equation is expressed as: 

jjjj zxy εδβ ++=             (3.2) 
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where y  is per capita net household income, x  is a vector of exogenous variables that may influence household income and z  is a 
dummy variable indicating supermarket participation. In this case, the income equation is estimated by using ordinary least square 
(OLS). However, as highlights, OLS does not provide a satisfactory solution to measuring participation affects on income unless we can 
guarantee there is no selectivity bias (Maddala, 1983).  

In practice, the decision to participate in a specific market channel may differ due not only to observable variables, but also due to 
unobservable variables (farmer self-initiative, entrepreneurial skills, network relationships). For example, farmers in supermarket 
channels may have higher individual abilities than farmers in traditional channels (Rao and Qaim, 2010). Farmers who choose to sell to 
supermarket channels may have relatively higher incomes whether or not they participate in supermarket channels. Hence, OLS 

overestimates the dummy participation coefficient (δ ) since it contains both the effect of participating in the supermarket channel 
and the effect of unobservable variables (Greene, 2008). Previous studies utilize Heckman selection procedures and one variation of the 
procedures in the empirical literature is a treatment effects model. 

The treatment effects model consists of two equations: the outcome equation (income equation as in equation 3.2) and the selec-

tion equation, containing unobserved or latent variable 
*z  (whether or not the farmers participate in supermarket channel). Specifical-

ly, 

jjjj zxy εδβ ++=   

jjj uwz += γ*

             (3.3) 
where the observed decision in selection equation is 

 
The error term in outcome equation (ε ) and the selection equation ( u ) are bivariate normal with mean zero with a covariance 

matrix as follows: 
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Empirical Model  
Multiple stages were involved in the design of this study. We first selected variables that potentially influence supermarket participa-
tion in the context of chili farmers in Indonesia. In the second step we focused on the impact of channel selection on net household 
income1 -- chili farmers may reallocate labor and land from other activities to participate in supermarket channels. Focusing only on the 
income from chilies may overstate the impact on household well-being. Finally, we specify estimation methods. 

Based on previous literature, this study intends to capture farmers’ incentives and capacities as independent variables in the 
channel selection model. Input and output prices are not directly entered into the empirical model because it was difficult to control for 
quality, location of sale, packaging, and other endogenous farm-level decisions (Neven et al., 2009 also exclude prices for similar 
reasons). Transactions costs variables entered into the empirical model include distance from house to asphalt road (km); access to 
communication assets (dummy variable of mobile phone ownership, 1 = yes own has at least one mobile, 0 = no). We selected the 
variable of distance from house to asphalt road as a proxy of distance to output market and it is expected to have a negative influence 
on channel participation (Alene et al., 2008). Mobile phone ownership may increase access to either input or output market infor-
mation and is expected to reduce information costs.  

1 Net income is calculated from farming and off-farm activities. Household income from farming includes the value of chili income minus the cost of 
purchased inputs; income from other agricultural production, livestock and animal product sales, aquaculture, agricultural trading, rice milling business 
and agricultural wage labor minus the cost of purchased inputs. Off-farm household income includes wages and transfers. 
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The capacity variables are farm assets: land size ownership (ha), irrigated land (dummy variable, 1= own irrigated land; 0=no), mo-
tor bike ownership (unit), water pump ownership (unit), mist blower ownership (unit), power tiller ownership (unit), storage house 
ownership (unit). We used the 2005 situation for asset variables which reflects household assets over the five years before the survey. 
In this study, all the supermarket channel suppliers became supermarket suppliers after 2005. By using the 2005 assets, we aimed to 
avoid the endogeneity problem since current household assets can be influenced by supermarket channel participation (Neven et al., 
2009). We also incorporated labor supply for chili production (the proportion of adults in the household and number of household 
members) as a capacity variable. This is because participation in modern markets is somewhat more labor intensive, given that higher 
quality that farmers are expected to meet compared to farmers selling to traditional channels (Miyata et al., 2009). Education of head 
of household (years of school) may increase access to financial capital (Neven et al., 2009). Farming experience (years producing chili) 
and age (years) are considered as factors affecting market channel choice (Woldie and Nuppenau, 2009). We hypothesized that the 
younger respondents are more likely to participate in the supermarket channel as they tend to be more enterprising, make decisions 
more quickly and are more willing to try new technologies (Sharma et al., 2009). Each of these capacity variables is hypothesized to 
have positive effects on supermarket channel participation. Finally, a dummy variable of channel selection (1 = supermarket channel 
and 0 = traditional channel) was taken as dependent variable. The empirical model for channel selection model in this study is 

Channel choice = f (household member, age, education, proportion of adult between 15 and 65 years, proportion of adult over 

65 years, land size, irrigated land ownership, motor bike ownership, water pump ownership, mist blower ownership, power tiller 
ownership, storage house ownership, experience in chili production, mobile phone ownership, distance to asphalt road) 

For the impact model, we use per capita net household income as the dependent variable2. In this equation, per capita net 
household income is a function of a dummy variable of channel choice and the variables of incentives and capacities as outlined above 
except for one variable; distance from house to asphalt road is treated as an identification variable (explained further below in the 
estimation procedure stage).  

We adapted the estimation procedures from Miyata et al. (2009). Initially, a probit model estimates the channel choice equation. 
Next an ordinary least square (OLS) model estimates net household income. Finally a treatment effects model is used to address the 
possibility of selectivity bias. We use maximum likelihood estimation where all parameters in the channel choice equation (selection 
equation) and net household income equation (outcome equation) are estimated simultaneously. In this stage, we treated the variable 
of distance from house to asphalt road as an identification variable as we believe that this variable does not have an independent effect 
on income. Thus, this variable is available in the selection equation and not found in the outcome equation. The correlation between 
the variables of ‘distance from house to asphalt road’ and ‘per capita net household income’ is relatively low (0.003) and not significant 
at 5%.   

SURVEY DATA COLLECTION 
Data was collected through one-on-one interviews with chili farmers in the period March-April 2010. The survey was conducted in West 
Java Province, Indonesia’s largest chili production zone. The team developed the 18-page structured questionnaire after several months 
interviewing key informants, including producers, traders, supermarket buyers, specialized wholesalers, food processors, and extension 
agents. The questionnaire gathered information on household characteristics, assets and agricultural land, chili production and 
marketing, changes in production and marketing arrangement over the past five years, perceptions and experience with modern 
channels, cash income activities, and relationships with buyers.  

The sample includes households selling chilies to traditional channels and others selling chilies into supermarket channels. The su-
permarket channel sample came from a list of 96 names of chili farmers in Ciamis district whose chilies are sold to supermarkets. 
Supermarket buyers, specialized suppliers and dedicated wholesales provided the 96 names.  

Since there are no lists or censuses of farmers producing chili in Indonesia, we selected a random sample using the following pro-
cedures.  First, three districts in West Java were purposively selected: Garut, a major production zone in West Java; and Ciamis and 
Tasikmalaya representing production zones with substantial numbers of farmers selling into the modern retail sector. Second a 
multistage sampling procedure was used to select sub-districts, villages and chili farmers.  

2 The 18 households who had negative income were dropped from the analysis. This is because we use per capita net household income in log form as 
dependent variable. On households with negative net income, log of negative number is undefined; hence, log per capita income will appear as a 
missing variable and will not be included in the regression.   
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The systematic random sampling method was used to select eight sub-districts in Garut and three sub-districts in Ciamis and in 
Tasikmalaya. The selection process was weighted by average chili production in each sub-district between 2004 and 2008. Three 
villages were selected randomly from each sub-district resulting in 42 villages. The survey team visited the land tax office in each village 
to compile a list of chili producing households, selecting 12 households from each village list. Two households from the random sample 
and one household from the supermarket sample were eliminated due to data quality issues. Seventeen households from the random 
sample sold to supermarkets (about 3% of the total random sample) and are included in the supermarket channel group. The final 
groups include 112 households in the supermarket channel group and 487 households in the traditional channel group.  

RESULTS AND DISCUSSION 
Descriptive Statistics 
Table 1 and 2 present descriptive statistics for selected variables for farmers selling into the traditional and supermarket channels. 
Among the differences of household characteristics between these groups that were statistically significant at the 5% level are the age, 
and education of the head of household and the household’s number of years of experience in chili production (Table 1). On average, 
the supermarket channel farmers are younger but have more formal education. The traditional market farmers have more experience 
producing chilies, perhaps because they tend to be older. 

The information about current and lag agricultural assets was also collected during the survey. Current assets refer to assets own 
by households during the period of survey (2010), while lag assets refer to assets own by households over the five years before the 
survey (2005). The average farm size in 2010 for both groups was less than one ha and not significantly different. However, the farmers 
in the supermarket channels had significantly larger areas of chili production. Farmers selling to supermarkets have more assets than 
farmers in the traditional channel, particularly mist blowers and storage space. No significant differences are found in term of lag assets 
between the two categorized of respondents except for motor bike and storage houses ownerships. 

Although no significant differences are found in chili production and yield between the two groups, farmers in supermarket chan-
nels receive higher prices for their chilies. The net household income and net chili income are significantly greater for farmers in the 
supermarket channels than for farmers in traditional channels.  

Similar to findings in other studies (Reardon et al., 2009), the case presented here finds that the supermarket channel pays higher 
prices, rewarding high quality. Farmers selling to supermarkets are significantly more likely to sort their chilies by size, color, and 
quality, as well as being more likely to pack them in bags or boxes and keep written records on chili prices received, quantities sold, and 
the amounts and dates of pesticide applications (Table 2).  

The buyers for the supermarket channels are significantly more likely to provide credit access and technical assistance to farmers. 
The technical assistance includes information about varieties to use, where to find quality seeds, growing techniques, how to avoid 
diseases and ways to increase the quality. The overall aim for the buyers is to help the producers meet the supermarket requirements. 
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Table 1.  Household characteristics, farm characteristics and income of chili farmer in traditional and supermarket  
channels 

Variable 

Traditional 
Channel (n=485) 

Supermarket 
channel (n=112) 

Total 
Sample (n=597) 

t-test1 
Household characteristics     
Household member 
(person/s) 4.55 4.34 4.51 1.26 
Age of household head 
(years) 46.26 43.86 45.81 2.08** 
Education of household 
head (years) 6.46 7.96 6.74 -4.85*** 
Experience in chili 
production (years) 9.42 6.74 8.92 3.83*** 
Proportion of adult between 
15 and 65 years (%) 69.10 66.56 68.62 1.24 
Proportion of adult over 65 
years (%) 2.40 3.92 2.68 -1.48 
Distance from house to 
asphalt road (km) 2.36 0.11 1.93 0.52 
Agricultural assets      
Current assets     
Land size in 2010 (ha) 0.70 0.80 0.72 -1.12 
Irrigated land in 2010  (ha) 0.28 0.32 0.28 -0.99 
Area planted with chili in 
2010 (ha) 0.34 0.48 0.37 -2.70*** 
Mobile phone ownership in 
2010 (unit) 1.19 1.54 1.25 -3.03*** 
Motor bike ownership in 
2010 (unit) 0.63 0.72 0.64 -1.19 
Water pump ownership in 
2010 (unit) 0.28 0.31 0.29 -0.61 
Mist blower ownership in 
2010 (unit) 1.12 1.36 1.16 -2.69*** 
Power tiller ownership in 
2010 (unit) 0.01 0.03 0.02 -0.08 
Storage house ownership in 
2010 (unit) 0.19 0.40 0.23 -4.44*** 
Lag assets     
Land size owned  in 2005 
(ha) 0.42 0.41 0.42 0.16 
Irrigated land owned in 2005  
(ha) 0.21 0.17 0.20 1.05 
Mobile phone ownership in 
2005 (unit) 0.53 0.63 0.55 -1.02 
Motor bike ownership in 
2005 (unit) 0.42 0.56 0.44 -2.14** 
Water pump ownership in 
2005 (unit) 0.25 0.28 0.25 -0.39 
Mist blower ownership in 
2005(unit) 0.96 0.96 0.96 0.05 
Power tiller ownership in 
2005(unit) 0.01 0.03 0.02 -0.84 
Storage house ownership in 
2005 (unit) 0.15 0.27 0.17 -2.88** 
Production and price     
Production  in 2010 (ton) 2.66 4.42 2.99 -3.54*** 
Productivity in 2010 (ton/ha) 10.02 10.10 10.04 -0.07 
Average chili price in 2010 
(IDR/kg) 6,200 8,323 6,598 -5.14*** 
Income     
Gross household income 
(million IDR) 60.80 98.31 67.84 -2.07** 
Net household income 
(million IDR) 22.69 32.57 24.54 -3.03*** 
Net chili income (million 
IDR) 6.17 13.67 7.58 -4.78*** 
Net income from other 
activities (million IDR) 16.52 18.89 16.96 -0.92 

Note:  ***Significant at the level 1%; ** Significant at the level 5% 
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Table 2. Post-harvest activities and number of buyers of chili farmer in traditional and supermarket channels 

Variable 

Traditional 
Channel (n=485) 

Supermarket 
channel (n=112) 

Total 
Sample (n=597) 

t-test1 
Activities prior to sale     
Remove debris or foreign 
materials (% yes) 61.03 67.86 62.31 -1.34 
Remove small or bad chili 
(% yes) 80.41 92.86 82.75 -3.16** 
Sort into different groups by 
size (% yes) 8.04 40.18 14.07 -9.44*** 
Sort into different groups by 
color (% yes) 14.64 54.46 22.11 -9.86*** 
Sort into different groups by 
quality (% yes) 16.29 55.36 23.62 -9.38*** 
Put into bags or boxes 77.73 93.75 80.74 -3.92*** 
Keeping records     
Keep record on the amount 
of pesticides (% yes) 11.75 45.54 18.09 -8.90*** 
Keep record on the dates of 
pesticide application (% yes) 5.98 14.29 7.54 -3.02*** 
Keep  record on the chili 
prices (% yes) 22.06 81.25 33.17 -13.74*** 
Keep  record on the chili 
quantities (% yes) 21.24 80.36 32.23 -13.84*** 
Credit access from buyer     
Delivering good quality seed 
(% yes) 1.86 22.32 5.70 -8.96*** 
Delivering pesticides (% 
yes) 2.47 23.21 6.37 -8.58*** 
Delivering other agricultural 
chemical (% yes) 2.47 25.00 6.70 -9.17*** 
Providing technical 
assistance (% yes) 7.00 58.93 16.75 -15.76*** 
Providing inputs on credit 
(% yes) 2.27 23.21 6.20 -8.79*** 
Role of extension office and 
farmer group      
Extension workers provide 
information about chili 
production method (% yes) 39.59 59.82 43.38 -3.94*** 
Extension workers provide 
information about chili prices 
and markets (% yes) 4.09 0 2.51 1.89 
Farmer group provides 
information about chili 
production method (% yes) 8.87 60.71 18.59 -14.86*** 
Farmer group provides 
information about chili prices 
and markets (% yes) 3.51 35.71 9.55 -11.55 

Note:  ***Significant at the level 1%; ** Significant at the level 5% 

Extension workers play an important role in providing information about chili production method particularly for supermarket 
farmers. Extension workers only have a small role in providing information about chili prices and markets. In contrast, farmer groups 
provide information about chili production methods, prices and markets particularly for farmers in the supermarket channel. 

Econometric Analysis 
The coefficient of “athrho” (the arc-hyperbolic tangent of ρ) in the treatment effects model (TEM) indicates that the correlation 
between the residual in the selection and outcome equations is significant, indicating the existence of selection bias. Therefore, we use 
results from TEM method instead of probit and OLS equation results. Table 3 provides treatment effects model (TEM) results, in which 
the channel choice equation and net household income equation are estimated simultaneously.  
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Determinants of Market Channel Choice 
The years of formal education, the distance from house to the asphalt road, the years of chili farming experience and storage 

house ownership are all statistically significant in the channel equation. Rao and Qaim (2010) suggest two explanations for education 
levels influencing modern market adoption. First, more education may facilitate the speed of adjustment to new market requirements 
as farmers are more confident adjusting to new information. Second, farmers with more schooling are likely to be more innovative. 

Also consistent with the hypothesis, a negative relationship is found between distance to road and supermarket participation. As 
travel time and transport costs increase, farmers are more likely to sell their chilies to traditional channel. Specialized traders working 
with modern channels tend to be especially sensitive to distance related transactions costs, seeking out producers closer to paved 
roads and with their own transport (Hernández et al., 2007; Reardon, et al. 2009).  

It is interesting that experience in chili production has a negative coefficient. This means more experienced farmers are less likely 
to participate in the supermarket channel. This confirms the results from descriptive statistics in which supermarket farmers have less 
experience in chili production. About 70% farmers who have experience less than five years in chili production stated that they believe 
the technical assistance and market information provide by their traders. Supermarket traders prefer to work with less experience 
farmers since they are more likely to follow trader advice on how to meet quality, variety and consistency requirements.  

Households with their own storage houses are more likely to participate in supermarket channels. A storage houses is a small 
building around farmers’ houses used to store harvested chilies before sold to traders. Since chili crop include a perishable commodity, 
farmers store chilies in the storage houses only a few days (generally 1-2 days). By storing in these building, farmers can keep the 
quality of chilies (e.g., freshness, color); hence avoid the loss risks. 

Impacts of Supermarket Participation on Income 
As expected, the farm size and all the asset variables except power tiller ownership are have positive impacts on per capita in-

come. Farm size and the asset variables allow producers to better manage risk and improve productivity. Mobile phone ownership 
enhances access to timely price information, reduce search costs, assist organizing input logistics and improve market delivery; hence, 
increase per capita income. Education and experience in chili production have significant positive effects on per capita income. 
Household size has the expected negative impact on per capita income.   

The coefficient of channel variable (1 = supermarket channel; 0 = traditional channel) is statistically significant in the income equa-
tion even after controlling for education, farm size, experience, and various assets. A 0.59 coefficient of channel variable means the per 
capita income of supermarket participants is 80% higher than that of traditional participants. This is a substantial effect, demonstrating 
that supermarket participation can improve the income of small farmers. The findings are in line with results from previous studies in 
which participation in modern markets is associated with higher household income (Rao and Qaim, 2010; Miyata et al., 2009)  
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Table 3. Determinants of farmer adoption of marketing channels and the impact on household income 
Variable Coefficients SE [|Z| > z] 

Dependent variable: Net household 
income (million IDR) 

   

Household member (person/s) -0.192 0.028 0.000*** 
Age of household head (years) -0.001 0.005 0.847 
Education of household head 
(years) 

0.037 0.015 0.012** 

Proportion of adult between 15 and 
65 years (%) 

-0.001 0.002 0.737 

Proportion of adult over 65 years 
(%) 

-0.008 0.005 0.123 

Land ownership in 2005 (ha) 0.199 0.060 0.001*** 
Irrigated land ownership in 2005 
(1=yes 0=no) 

0.041 0.083 0.617 

Mobile phone ownership in 2005 
(unit) 

0.168 0.047 0.000*** 

Motor bike ownership in 2005 (unit) 0.183 0.067 0.006*** 
Water pump ownership in 2005 
(unit) 

0.123 0.058 0.035** 

Mist blower ownership in 2005 (unit) 0.130 0.042 0.002*** 
Power tiller ownership in 2005 (unit) 0.389 0.269 0.147 
Storage house ownership in 2005 
(unit) 

0.401 0.109 0.000*** 

Experience in chili production 
(years) 

0.021 0.007 0.002*** 

Channel (1=supermarket; 
0=traditional) 

0.591 0.263 0.025** 

Constant 15.021 0.273 0.000*** 
Dependent variable: Channel 
(1=supermarket 0=traditional) 

   

Household member (person/s) -0.031 0.048 0.522 
Age of household head (years) -0.005 0.008 0.499 
Education of household head 
(years) 

0.066 0.023 0.004*** 

Proportion of adult between 15 and 
65 years (%) 

-0.003 0.004 0.515 

Proportion of adult over 65 years 
(%) 

0.009 0.008 0.273 

Land ownership in 2005 (ha) 0.027 0.091 0.770 
Irrigated land ownership in 2005 
(1=yes 0=no) 

0.082 0.141 0.562 

Mobile phone ownership in 2005 
(unit) 

-0.076 0.080 0.347 

Motor bike ownership in 2005 (unit) 0.165 0.108 0.129 
Water pump ownership in 2005 
(unit) 

-0.112 0.097 0.248 

Mist blower ownership in 2005 (unit) 0.027 0.072 0.706 
Power tiller ownership in 2005 (unit) -0.142 0.425 0.739 
Storage house ownership in 2005 
(unit) 

0.374 0.165 0.023** 

Experience in chili production 
(years) 

-0.043 0.012 0.000*** 

Distance from house to asphalt road 
(km) 

-0.545 0.222 0.014** 

Constant -0.541 0.463 0.242 
Athrho -0.319 0.167 0.056 
test independent equation: LR Chi-
squared(1) 

  2.59 

Log likelihood   -997.84 
Wald chi squared   276.74 
    

Notes: *** Significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.  
SE is standard error. 
The number of observation is 579. 
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CONCLUSIONS 
This study contributes to the emerging literature in relation to two critical issues in emerging modern channels: factors influencing 
participation and household income. We address these two issues by utilizing treatment effects model which is allowed us to test and 
control for selectivity bias problems in the sample.  

The models reveal that participation in supermarket channels is associated with increases in per capita income, even after control-
ling for possible selectivity bias and the resources reallocated away from other activities. This result is consistent with previous litera-
ture (Miyata et al., 2009; Neven et al., 2009; Rao and Qaim, 2010).   

Important determinants of supermarket participation include education, experience, distance to asphalt road, and storage house 
ownership. These results suggest that facilitating participation in supermarket channels could be a useful strategy for helping farmers 
raise their income. The results also highlight the importance of education in giving farmers the capacity and willingness to enter the 
supermarket channel, though training and extension advice may have similar effects. The study also showed that participants in the 
supermarket channel were more likely to sort and package their chilies and keep written records. This provides information on the 
types of skills which supermarkets and other modern-sector buyers are requiring, and thus the types of skills which farmers need in 
order to adapt to changing markets. The fact that distance to asphalt road is a significant determinant of participation in supermarket 
channels suggests the importance of infrastructure in reducing the transaction costs in agricultural marketing.   

Farm size, irrigated land and various assets except storage house were not significant determinants of participation in supermar-
ket channels. This suggests that small farmers and resource-poor will not necessarily be “left out” of the growing supermarket channel.  
It seems that education, experience, and skills are more important barriers to participation in supermarket channels than farm size and 
farm assets.   

At the same time, it is important to recognize that the supermarket marketing channel is still quite small, at least in the case of 
chilies. As noted above, in our random sample of chili farmers in the main chili growing zones of Java, only 3% of the chili farmers 
reported that they sold into the supermarket channel. Some of these farmers may be selling to traders who sort and clean the product 
for resale to supermarkets, so it is possible that the actual proportion is greater than 3%. Nonetheless, this suggests that the supermar-
ket sector has a limited ability to absorb new suppliers. Preparing a large number of farmers to sell into the supermarket channel could 
simply displace existing suppliers and/or reduce the price premium for higher-quality produce. Thus, in addition to helping some 
farmers meet the growing demand by supermarkets, the government should also work to lower marketing and transaction costs in the 
traditional markets, where the bulk of chilies are still being market. This could include improving the systems for collecting and 
disseminating market information, establishing workable systems of grades and standards to motivate farmers to meet the quality 
requirements of consumers, and providing new technology through an effective research and extension system.   
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