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2 Executive summary 
This project examined five high-value agricultural sectors in Indonesia: chilies, shallots, 
mangoes, mangosteens, and shrimp.  It addresses four research questions.  First, what 
are the determinants of the changes in demand that drive much of the transformation of 
food supply chains?  Second, what are the patterns in the restructuring of food supply 
chains, particularly for high-value commodities?  Third, what are the determinants and 
effects of farmer participation in modern market channels for high-value commodities?  
And fourth, what are the policies and programs that would maximize the competitiveness 
and inclusiveness of the high-value supply chains?  In addition, the project had a strong 
capacity development objective.  

The project carried out farm surveys and interviewed traders and processors in each of 
the five high-value agricultural sectors.  In addition, an urban consumer survey was 
implemented in three large Indonesian cities to explore shopping patterns and food 
demand.  The work was led by the International Food Policy Research Institute (IFPRI), 
working in collaboration with the University of Adelaide, Michigan State University, the 
Centre for Agricultural Policy and Agribusiness Studies (CAPAS) at Padjadjaran 
University and the Indonesian Centre for Agriculture, Socio-Economic and Policy Studies 
(ICASEPS) in Bogor.  In addition, the project involved more than a half a dozen 
Indonesian graduate students at the University of Adelaide.   

The results indicated that the modern sector is growing, but still quite small.  Just 3-8% of 
the output of the commodities examined were being sold to supermarkets, exporters, and 
processors.  Because of this, the quality requirements of modern food retailers currently 
do not have much effect on horticultural producers.  Projections based on the results of 
the urban consumer survey, expected urbanization, and plausible income growth suggest 
that after ten years of rapid growth, the modern food retail sector will still represent less 
than one-third of urban food spending.  As a result, the traditional food outlets are not 
being squeezed out; rather this sector will continue to grow, albeit at a lower rate than the 
modern sector. Farmers who supply the modern sector generally earn higher incomes, 
even after controlling for farm characteristics.  The higher income comes from higher 
yields and/or better prices, depending on the commodity. Training, education, and location 
are key factors in being able to participate in modern marketing channels.  Farm size is 
generally not a factor, so that small farms are not at a disadvantage, but ownership of 
equipment (such as a water pump) is a factor in some sectors.  Horticultural production 
and marketing in Indonesia is changing, but much of this change is driven by new 
technology, competition, and shifting demand within the traditional sector rather than 
supermarket demand and export requirements.     

These findings have several implications for government policy and programs.  The higher 
income of farmers supplying modern market channels justifies efforts to help farmers meet 
the quality requirements of these markets.  Improved seed and farmer training are key 
components to helping farmers upgrade their product, although the specific requirements 
vary from one commodity to another and across types of modern sector. For example, 
chili processors are mainly interested in bulk purchase of lower-quality products.  
However, the small size of the modern sector means that agricultural programs should not 
focus exclusively on assisting farmers supply these niche channels.  They must work on 
improving the efficiency of traditional market channels and establishing systems to 
transmit consumer demand for particular attributes back to farmers.  The fact that the 
traditional retail sector is not being squeezed out removes one motive for restricting the 
growth of supermarkets and hypermarkets, although other factors such as congestion 
may still be an issue. Overall, it is clear that the modern sector, particularly modern 
retailers, will eventually become a dominant player in high-value market channels, but this 
will be a process of decades rather than years.   
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3 Background 
Until the Asian financial crisis of 1997-98, Indonesia maintained an impressive rate of 
growth, ranging from 5-7% in real per capita growth of gross domestic product.  After a 
sharp drop (14%) in 1998, economic growth has resumed but at a lower but still healthy 
annual rate of 3-5%.  After the crisis, Indonesian policymakers liberalized foreign 
investment in the retail sector, allowing rapid growth in foreign-invested supermarket 
chains. As a result, the share of supermarkets and convenience stores in retail food sales 
rose from 22% in 2000 to 30% in 2004 (ACNielsen, cited in Reardon et al, 2007).  

Fresh fruits and vegetables output nearly doubled from 1994 to 2004 to become a $10 
billion industry, with much of this growth occurring since the crisis. Fresh fruit and 
vegetable (FFV) consumption went from 50% of consumer rice expenditure to 75% in the 
same period. The share of FFV in supermarket sales rose from negligible in 2000 to 
roughly 8% in 2006.  Furthermore, the role of supermarkets in the urban retail food sector 
expanded, rising to about 10%. Natawidjaja et al. (2007) show that supermarkets, even at 
this early stage, already procure domestically twice the value of fruits and vegetables that 
Indonesia exports, and this gap will grow over time. Moreover, shrimp production, 
consumption, and exports have also risen very quickly over the past decade. 

In the early 1990s, Indonesia was a net exporter of fruits and vegetables: exports were 
about US$ 300 million and imports were about US$ 100 million. However, imports were 
growing faster and threatened to turn the country into a net importer. The Asian financial 
crisis temporarily reversed this trend as a result of the significant depreciation of the 
rupiah, but Indonesia became a net importer in 2002 (FAO, 2006). Some have argued that 
the international linkages of supermarket chains have facilitated the growth in horticultural 
imports (Reardon et al, 2007).  Imports dominated supermarket sales of fruit (80%), 
though they are less important in supermarket sales of vegetables (20%).  Domestic 
growers have difficulty meeting the quantity and quality that supermarkets require and that 
imports can provide. These trends concern the horticultural industry and the government 
of Indonesia, but they also suggest the potential for import substitution in supermarket fruit 
sales and expanding horticultural exports.   

The main policy actor in horticulture, the Directorate General of Horticulture in the Ministry 
of Agriculture, published a development strategy in 2006 which emphasizes high-value 
products and quality. Thus, the subject of this project directly addresses a key objective of 
agricultural and aquacultural policy in Indonesia.   

A key priority of the Australian Centre for International Agricultural Research (ACIAR) in 
Asia is to promote research that will improve the incomes of small-scale farmers though 
diversification into high-value commodities. A second priority of ACIAR is improving 
market access through the improvement of food safety and quality attributes of agricultural 
and aquacultural products, particularly fruits, vegetables, and prawns.  

These priorities are reflected in the ACIAR strategy for Indonesia.  As a result of 
consultations between ACIAR and various stakeholders in the agricultural sector in 
February 2007, it was decided “to strengthen the emphasis on technical and policy 
research to support economic growth from agriculture, forestry and fisheries” and to 
“maintain an emphasis on high-value commodities for which there is strong market 
demand...”.   

Three thematic areas are relevant to the research carried out in this project. Subprogram 
1 is “Improved policies to underpin agribusiness development” including “policy 
requirements for improved access for smallholders into developing markets.”  In addition, 
Subprogram 3 is “Research to underpin development of competitive horticultural 
agribusinesses” with priority given to mango, mangosteen, shallot, and mushrooms 
(ACIAR, 2007). Subprogram 4 is “Profitable smallholder aquaculture and agroforestry 
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systems,’ aiming to increase market access through improved supply chains performance. 
Shrimp are also a key priority in the ACIAR program in Indonesia. 

This project was designed to build on previous policy dialog in Indonesia carried out by 
ACIAR, AusAID, and other development partners:   

 AusAID launched an initiative, Smallholder Agribusiness Development Initiative 
(SADI), in which ACIAR manages one of the sub-programs. The initiative is focused in 
Eastern Indonesia. In November 2006 SADI conducted a range of priority setting 
workshops. In Nusa Tenggara Barat province, tropical tree fruits (mango, mangosteen, 
rambutan) where identified as a key focus for ACIAR component of SADI. Initial 
scoping work was conducted and project development workshops were undertaken by 
ACIAR in Eastern Indonesia in June 2007   

 ACIAR and AUSAID launched in 2007 major programs to assist small-scale shrimp 
producers.  

 A scoping study carried out by IFPRI and Bogor Agricultural University examined the 
trends in high-value agriculture, vertical coordination, and supermarkets in Indonesia.  
Based on rapid reconnaissance and interviews with supermarket representatives, the 
study argues that supermarkets do not favor large-scale farms, partly because small 
farms dominate Indonesian agriculture: two-thirds of all farms have less than one 
hectare.  The study cites research indicating that supermarket suppliers get prices that 
are almost 50% higher than suppliers to traditional markets (Chowdhury et al., 2005).  

 Michigan State University (MSU), in collaboration with Padjadjaran University 
(UNPAD), implemented a World Bank-funded study of supermarkets and horticulture, 
with a focus on tomatoes (Natawidjaja et al. 2007).  This project presented results in a 
policy workshop in July 2008 with the DG of Horticulture, the Ministry of Trade, and the 
World Bank.  

 UNPAD also participated in an ACIAR study of chillies in 2007, led by Philip Morey, in 
which Ronnie Natawidjaja participated as coauthor. 

 In 2000, ACIAR funded a study called “Contract farming, smallholders, and rural 
development in East Java, Bali and Lombok” (ADP/2000/100).  This study examined 
contract growers of poultry, seed maize, and seed rice.  The study concludes that 
contract farming increases farm income and welfare, reducing absolute poverty (see 
Patrick, 2004 and Simmons et al, 2005).   

 An ACIAR-funded study, “Food safety research in Indonesia scoping study” 
(AH/2005/107), provided a useful reference to synthesize and build on previous work 
on food safety issues in horticulture.  

 In June 2007, ACIAR had initial “issues” workshops in Eastern Indonesia on mango 
and mangosteen. In 2007, the World Bank had a scoping study on regulatory and 
infrastructural issues related to prawn competitiveness in trade. 

 The Australian Department of Agriculture, Forestry, and Fisheries (DAFF) and ACIAR 
carried out a joint scoping study of vegetable value chains in Eastern Indonesia to 
enhance future collaboration (SMAR/2007/042). 

As discussed below, this study examines the causes and effects of the transformation of 
high-value food markets from traditional and often unorganized markets consisting of 
small-scale traders with only modest vertical coordination and little transmission of 
information about quality attributes to more organized market channels in which larger-
scale buyers coordinate supplies and impose greater quality and food safety standards. 
Supermarkets are one aspect of this transformation, but it also includes the rising 
importance of food processors and exporters, as well as private and public institutions 
designed to transmit quality and safety preferences of consumers back to the farm level 
(Gulati et al, 2006). 
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The study was designed to complement, rather than duplicate, existing and on-going 
research.  For example, the strategy document prepared by the Directorate General of 
Horticulture discussed horticultural production in some detail, but under-emphasizes 
marketing and consumption issues.  In addition, much of the focus of discussion in 
Indonesia has been on the export market, but the domestic market (in particular the 
processing and supermarket sectors) is a growing and potentially important market for 
quality fruits, vegetables, and shrimp. Understanding that market better will contribute to 
the overall development of the horticultural and aquaculture sectors. 

In cases where the project covers commodities that have been the focus of recent ACIAR 
projects in Indonesia, namely shrimp and mango, the regional focus of this project was 
designed to complement existing knowledge by covering different production zones in the 
country.   

Much of the previous horticultural research in Indonesia focused on farm-level constraints 
and farm-level marketing issues, placing little or no emphasis on demand issues and the 
implications of changes in the retail sector.  This study complements existing research by 
carrying out a full-scale urban consumption survey to evaluate the role of changes in 
urban demand and in retail structure, mainly the rising importance of supermarkets and 
other modern retail outlets as well as potential consumer demand for credence attributes 
(e.g. organic and pesticide free) in horticultural products.  

Finally, the study was designed to strengthen the capacity of and collaboration among 
Indonesian researchers and agricultural research institutes, particularly the Centre for 
Agricultural Policy and Agribusiness Studies (CAPAS) at Padjadjaran University, and the 
Indonesian Centre for Agriculture, Socio-Economic and Policy Studies (ICASEPS) in 
Bogor.  This was achieved through collaborative research in which CAPAS and ICASEPS 
worked with researchers from the International Food Policy Research Institute (IFPRI), the 
University of Adelaide (UA), and Michigan State University (MSU).  In addition, at least six 
Indonesian graduate students at the University of Adelaide were involved in data 
collection and/or analysis of surveys carried out by the project. More information on the 
capacity development activities of the project is provided in section 8.2. 

In summary, this study builds on recent research on horticulture, shrimp, contract farming, 
and supermarkets in Indonesia.  It provides the only known research of its kind on 
changes in urban consumers’ food shopping behavior and food consumption changes.  
The research has promoted capacity development among Indonesian and international 
researchers and research institutes.  
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4 Objectives 
This study examined the transformation of selected high-value supply channels in 
Indonesia and their impact on farmers, wholesalers, and first-stage processors.  More 
specifically, the project addressed the following research and policy questions:  

(1) What are the determinants of the changes in demand that drive much of the 
transformation of food supply chains?  In particular, the project examined how income 
and urbanization are influencing consumer preferences for high-value commodities, 
for food quality, and for different types of retail outlets.   

(2) What are the patterns in the restructuring of food supply chains, particularly for high-
value commodities?  The project provided insight on how food supply chains (from 
farmer, through first-stage processor, wholesaler, second-stage processor, to retailer 
to consumer) are changing and differentiating into modern and traditional channels. 

(3) What are the patterns, determinants, and effects of participation of farmers in 
restructured value chains for high-value commodities compared to traditional market 
channels?  In particular, the project examined the skills, assets, and scale necessary 
for participation in modern supply chains for high-value commodities and the 
implications for the net income and risks faced by farmers and other upstream-actors 
in the modern versus the traditional value chains. 

(4) What are the policies, institutional changes, and programs that would maximize the 
competitiveness and inclusiveness of the transformation of high-value supply chains?  
The project provided information on policies and innovative institutions that can help 
small farmers at one end and small retailers and consumers at the other, without 
sacrificing efficiency and competitiveness of the supply chains. 

In addition to these four research objectives, a fifth objective is to build research capacity 
in Indonesian institutions, in particular the Centre for Agricultural Policy and Agribusiness 
Studies (CAPAS) at Padjadjaran University and the Indonesian Centre for Agriculture, 
Socio-Economic and Policy Studies (ICASEPS).  This objective is essential for achieving 
long-term development impact beyond the life of the project. 

In order to make the study feasible within the time and resource constraints, we focused 
on the supply chains for five high-value agricultural commodities in Indonesia: mango, 
mangosteen, chili, shallots, and shrimp.  All of these commodities are relatively important 
and/or rapidly growing high-value commodities, with emerging differentiation into 
traditional and modern market channels.   

Indonesia was selected because its rapid economic growth makes the transformation of 
food supply chains easier to observe and because its status as a lower-middle income 
country make the results applicable to a large number of other lower-middle income 
countries.  In addition, Indonesia is a priority country for the Australian Centre for 
International Agricultural Research (ACIAR).   
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5 Methodology 
The project collected and analysed survey data from farmers and traders involved in each 
of the five commodities under consideration: chili, shallots, mangos, mangosteen, and 
shrimp.  In addition, the project carried out a survey of urban consumers to gather 
information on food demand and shopping patterns, including consumer decisions about 
the types of retail outlets used for food purchases.   

In May-June 2009, researchers from IFPRI (Nicholas Minot), UA (Randy Stringer), and 
MSU (Tom Reardon) travelled to Indonesia for a 2-3 week trip to meet with counterparts 
Ronnie Natawidjaja (CAPAS) and Wahida (ICASEPS).  After a series of team meetings at 
CAPAS in Bandung, the team split up to carry out a rapid reconnaissance scoping 
missions to key producing zones.  The vegetable team (IFPRI/ICASEPS) and UA visited 
farmers, traders, processors, and retailers in Bandung and Garut (highland chilli-growing 
districts), Brebes (a lowland chilli- and shallot-growing district), and Jakarta.  The 
fruit/shrimp team (MSU/CAPAS) visited shrimp zones in Makassar and Lampung, as well 
as attending a shrimp workshop in Bali.  The two teams joined together at the end of the 
trip to compare notes and discuss future plans.  They also met with representatives of the 
IFC/Jakarta, where Tom Reardon (MSU) led a discussion on agribusiness trends. 

This section briefly describes the surveys and other data collection activities carried out 
under the project.  It is organized into six sections, corresponding to the five high-value 
agricultural commodities and a sixth section describing the survey of urban consumers.   

5.1 Chili sector 

Rapid reconnaissance trips to chili-growing areas in Bandung, Garut, and Brebes were 
carried out by Nick Minot (IFPRI), Randy Stringer (UA), and Wahida (ICASEPS) in May-
June 2009, by Sahara Djaenudin (UA) in Ciamis in August-September 2009, and by 
Wahida and Randy Stringer in Bandung and Bogor in November 2009.  This included 
interviews with key informants such as producers, traders, supermarket buyers, 
specialized wholesalers, food processors and extension agents.   

In February 2010, the team prepared an 18-page questionnaire for the survey of chili 
farmers, covering 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.  Fifteen enumerators were recruited to conduct interviews and 
collect the data.  In February-March 2010, Nick Minot and Wahida conducted the training 
for the survey enumerators, tested the questionnaire, and made final revisions.   

The data were 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 sample includes households selling chilies to traditional 
channels or supermarket channels.  

Since there are no lists or censuses of farmers producing chili in Indonesia, we selected a 
random sample using the following procedures.  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. Using systematic random sampling methods, eight sub-
districts in Garut and three sub-districts each in Ciamis and in Tasikmalaya were selected. 
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, 
making 504 farm households.  
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Just 17 households from the random sample sold to supermarkets (about 3% of the total 
random sample).  To increase the size of the modern-channel sample, the project 
obtained a list of 96 names of chili farmers whose chilies are sold to supermarkets in 
Ciamis District, names provided by supermarket buyers, specialized suppliers, and 
dedicated wholesalers.  After elimination of a few households with incomplete data, the 
final sample was 112 growers in the supermarket channel and 487 growers in the 
traditional marketing channel.    

5.2 Shallot sector 

Rapid reconnaissance trips to shallot-growing areas in Brebes and Tegal were carried out 
by Nick Minot (IFPRI), Randy Stringer (UA), and Wahida (ICASEPS) in May-June 2009.   

The initial stages of shallot survey was started on February 2011.  Randy Stringer (UA), 
Ashari (ICASEPS) and Suprehatin (IPB) visited major producing areas of shallot in Brebes 
to gather preliminary information from the shallot growers, agriculture officer and local 
organic producer.  On May 2011, Ashari and Nur Khoiriyah Agustin (ICASEPS), 
Suprehatin (IPB) accompanied by two enumerators (Pitriati Solihah and Temberyanto 
Setiawan) developed a sampling design in Brebes.  In this survey, we differentiated the 
growers as conventional and non-conventional. 

After several months of preparation, ICASEPS, University of Adelaide, and IFPRI carried 
out a survey of 820 horticultural farmers in July-August 2011.  The survey was conducted 
in major producing shallot areas in Brebes District, Central Java Province.  This district 
produces over half of the total production of Indonesia. The survey gathered the 
information from 687 shallot growers scattered in 55 villages, located in 11 sub-districts.  
The sampling methods were designed for two type of farmers, 1) general farmers which 
are selected following systematic random sampling and 2) non-conventional farmers 
which are selected purposively under the condition the farmer implemented non-
conventional farming systems (i.e. adopting at least one of the following technologies: 
organic, pesticide free, integrated pest management (IPM) or good agricultural practices 
(GAP).   

Since there is no list or census of shallot producers in Indonesia, the sampling design for 
the general farmer had to be developed using several stages.   

1) Selection of Brebes District as the research location based on its dominance in 
shallot production in Indonesia.   

2) Selection of 34 villages from the 17 sub-districts (kecamatans) in Brebes with 
probability proportional to the average value of chili and shallot production over the 
most recent five years for which data were available.  This resulted in large 
numbers of villages being selected from sub-districts with large production (10 
from Larangan) and zero or one village from those with small production.  Villages 
from 10 sub-districts were selected.  

3) In each village, the team randomly selected about 12-17 households from lists 
prepared in cooperation with village officials.  The exact number of household 
interviewed in each village varied depending on the availability of shallot growers. 

This process generated a random sample of shallot farmers, almost all of whom were 
“conventional” farmers, meaning they were not producing for niche markets using organic, 
pesticide-free, IPM, or GAP methods.   

In order to supplement this sample with “non-conventional” farmers, the team 
implemented snowball sampling by interviewing local producers of organic fertilizer and 
pesticide. As a key person, we identified the user (in this case the farmer who used his 
product). Using this method, we were able to interview 156 farmers located in 33 villages. 
Besides shallots, this survey team also interviewed farmers who grow other horticulture 
crops, and included the farmers in the up-land areas. We were able to interview 13 non-
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shallot farmers in low-land and 120 in up-land area. The combined sample contains 820 
shallot farmers.     

Nick Minot (IFPRI), Ashari and Nur Khoiriyah Agustin (ICASEPS) and Suprehatin (IPB) 
led the questionnaire training and pre-tested the questionnaire from 20 – 25 June 2011 in 
Bogor. Randy Stringer (UA), Wahida (UA), Nur Khoiriyah Agustin (ICASEPS) and 
Suprehatin (IPB) led the second pre-testing process from 27-29 June 2011.  The team 
incorporated the feedback and finalized the questionnaire in the field.  The data collection 
began at the end of June, 2011. The data from shallot surveys are being used by Wahida 
as the basis for much of her PhD dissertation. 

In addition, the team collected information on the names and contact information of 
traders to whom farmers sold their shallots.  Using list of traders developed during the 
shallot farm survey as a population base, the trader survey expanded the list by 
combining it with the names of other shallots traders from interviews with farmers, traders 
and local government offices.  In addition, the names of traders were verified and cross-
checked with local informants. From the final list of traders, 251 traders were randomly 
selected for the survey sample.   

5.3 Mango sector 

Bart Minten of IFPRI and Ronnie Natawidjaja and others of the CAPAS team completed a 
rapid reconnaissance trip in September 2010. Reardon of MSU also undertook a week’s 
scoping mission with the CAPAS team assistants prior to the survey. In December 2010, 
CAPAS implemented a survey of 100 mango traders.  In February 2011, the mango 
grower questionnaire was field tested by the CAPAS and MSU teams, and in April the 
sampling was finalized and the enumerators trained.  The data collection took place in 
April-May, involving a sample of 360 mango farmers in West Nusa Tenggara (Nusa 
Tenggara Barat, NTB) province.  The surveys of traders and households were 
implemented by the CAPAS team under contract with IFPRi. The team included  Henri 
Wira Perkasa, who entered the Masters programme at UA in June 2011.  The data is the 
basis of Perkasa's master thesis.  UA also provided a supervisor for the farm survey 
fieldwork.      

The questionnaire for the mango trader survey covered (a) farmers’ land and equipment 
inventories; (b) farmers’ cultivation activities, including input acquisition and use 
(technology) and output; (c) mango marketing. 

The sample for the mango grower survey was selected in four stages. First, the province 
of NTB was suggested by ACIAR because they have development activities there, and 
wished to have research done on newer and presumably more traditional (compared with 
Java) production zones. NTB is the largest mango production zone outside Java.  

Second, two districts were selected based on their being the highest production areas, 
with one near the port and the capital city of the province and one far. We used the BPS 
production data (from 2003, the most recent available) and selected the districts West 
Lombok and Greater Sumbawa.  

Third, for each district selected, three kecamatan (sub-districts) were selected randomly 
from the list of sub-districts (after a filter of BPS sub-districts to make sure there were a 
minimum number of mango farmers, or at least 120 farmers (twice the sample size for a 
sub-district which was 60. The sub-districts in the two districts were then ranked based on 
the number of trees in each sub-district.  In each district, the ranked list was then divided 
into terciles; a sub-district was then randomly selected from each tercile, to make 6 sub-
districts.  

Fourth, 180 households were selected from each district; these were proportionally 
distributed among the sub-districts based on the number of trees of the sub-districts. In 
each selected sub-district as the study site, the complete population of farmers collected 
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from BPS census data was then used as the base for the sampling frame for random 
selection of farm households.  

Three steps were taken: a) based on BPS Data for the number trees owned by farmers in 
the selected sub-districts, a proportional sample size was distributed among the selected 
sub-districts based on total number of trees in each sub-district compared to total number 
of trees in all selected districts in each related district (see below); (b) the population of 
farmers was then stratified by farm size in number of trees: backyard farmers with 1-10 
trees, small farmers with 11-100 trees, and large farmers with more than 100 trees.  The 
shares of trees owned by backyard, small non backyard and large non backyard farmers 
to the total trees are then applied to the distribution of sample size among each type of 
farmers. The sample size in each sub district was then proportionally distributed among 
each type of farmers based on the number of trees. The household survey contains 360 
mango farmers in total. 

The sample of for the mango trader survey was designed to match the mango grower 
survey.  Wholesalers in each sub-district were selected from a full list of wholesalers 
provided by sub-district authorities and supplemented by trade associations. Traders were 
selected from lists of traders provided by village authorities.  From these list, 45 
wholesalers and traders were selected from each sub-district. In addition, for the trader 
survey, 10 traders were interviewed in Mandalika Central Market in Makassar which is the 
province level wholesale market.  Thus, the sample contained 100 wholesalers and other 
traders.   

The timing for the trader survey was during the peak of  the season to maximize the 
probability of meeting traders, both the large and small ones, as they usually appear 
during the peak of the season in the production areas.  

5.4 Mangosteen sector 

The mangosteen study was carried out by  Ronnie Natawidjaja (CAPAS), Haris Fradilla 
(CAPAS), and Irlan Adiyatma Rum (CAPAS), along with a team of enumerators hired by 
CAPAS.  In 2009, the CAPAS team along with Bart Minten of IFPRI completed a series of 
informal interviews with mangosteen farmers and traders in West Sumatra and prepared a 
report on these findings.  This information was used to plan a formal survey of 
mangosteen growers and traders.  The MSU team under contract to IFPRI analysed the 
mangosteen survey data provided by CAPAS.   

The survey questionnaire was prepared in late 2011 and early 2012.  It was 24 pages long 
and covered the following topics: household characteristics, migration, history of shallot 
activities, tree inventory, changes in mangosteen plots, farming practices, technology 
adoption, marketing and transaction costs, ownership of assets, social capita, training and 
extension, and household income and other assets.   

The survey was carried out in West Sumatra over March-May 2012. It surveyed a sample 
of 300 mangosteen growers in the province.  West Sumatera was chosen because it is 
the second-largest mangosteen growing province in the country (West Java is the largest 
mangosteen grower, but previous studies have covered this province).  West Sumatera 
contributes to around 12% of national production.  

Two districts were selected within the province based on mangosteen production, 
infrastructure level, number of farmers involved, and distance to the nearest port. The 
districts of Lima Puluh Kota and Sijunjung are the two largest producers of mangosteens 
in West Sumatera, accounting for 57% of provincial production.   

In each district, the sub-districts were sorted according to the number of mangosteen 
trees in each.  From each district, two sub-districts were selected, one from the top half of 
the list and one from the bottom half.  Thus, a total of four sub-districts were selected. 
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In each sub-district, three villages were chosen randomly among villages with enough 
mangosteen growers.  In each sub-district, the villages were sorted in order of the number 
of mangosteen trees.  One village was randomly selected from the top tercile, one from 
the middle, and one from the lowest tercile, resulting in 3 villages per sub-district, 6 per 
district, and 12 overall.   

The number of households selected in each village was proportional to the number of 
trees in the village. As a result, the number of mangosteen growers per village varied from 
4 to 64, with the average being 25 growers.  As a result, the sample was 300 mangosteen 
growing households in West Sumatera province.  Because of missing data, four 
households had to be dropped from the analysis, leaving 296 mangosteen growers.   

The sample was divided into two groups, consisting of 273 growers selling into the 
traditional market channel and 23 growers selling into the “modern” market channel.  The 
traditional marketing channel goes through traditional wet markets to Indonesian 
consumers, while the modern market channel refers to the sale of mangosteens to traders 
who sell a significant share of their product to exporters or supermarkets, though the 
former are more important in mangosteen marketing.     

5.5 Shrimp sector 

The shrimp study was led by Tom Reardon and Dale Yi from MSU, with support from Irna 
Sari and Haris Harahap from CAPAS.  At the end of May 2009, Tom Reardon travelled to 
Indonesia to work with Dale Yi to finalize the shrimp producer questionnaire and launch 
the survey.  Over June-August 2009, Dale Yi, Tom Reardon, and other members of the 
shrimp team carried out interviews with 101 key informants in the shrimp sector in South 
Sulawesi and Sumatra, including input suppliers, farmers, traders, processors, and 
retailers. 

After a preparation trip by Tom Reardon (MSU) to outposted Dale Yi (MSU doctoral 
student) and Irna Sari (CAPAS) to finalize the questionnaire and sample, a survey of 1000 
randomly-selected shrimp growers was carried out in Central Java and South Sulawesi in 
July-August 2010.  The survey gathered detailed information on household production, 
household characteristics, market conditions, and capital and land assets. It focused on 
differences in technology and marketing between small-scale and large-scale growers, as 
well as the transformation of the sector over time in response to growing demand.   

At the same time, the team implemented a shrimp-grower village survey covering 75 
villages in Central Java and South Sulawesi provinces. The survey gathered detailed 
information on village demographics, geography, village institutions, and the status and 
management of natural resources.  

Finally, the project carried out a survey of shrimp trading enterprises. This survey covered 
200 shrimp traders in Central Java and South Sulawesi provinces. The survey gathered 
detailed information on costs of trade, market conditions, capital and land assets, the 
marketing channels utilized, and the use of contracts to coordinate with shrimp producers 
and output buyers. In June 2013, the IFPRI/MSU and Adelaide teams fielded a rapid 
reconnaissance of the shrimp cluster, in particular on the hatcheries and feed mills 
segments in Central Java. 

5.6 Urban consumer survey   

In October-November 2009, Nick Minot (IFPRI) and Wendy Umberger (UA) were in 
Indonesia to plan the urban consumer survey with Wahida (ICASEPS) and Hery Toiba (an 
Indonesian graduate student at UA) on the questionnaire and the sampling design.  The 
team conducted a focus group discussion with a dozen women in Bogor to explore urban 
shopping patterns.  The team visited the three cities where the survey would be carried 
out to gather information to select the sample.  
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In September-October 2010, Nick Minot, Wendy Umberger, and Wahida developed and 
revised the questionnaire and planned the sampling.  After training the enumerators in 
November, the data collection took place in November-December 2010.  The sample 
included 1180 urban consumers in three cities in Indonesia: Surabaya, Bogor, and 
Surakarta.  These were chosen to represent large, medium, and small cities, respectively.  
Within each city, we used stratified random sampling to select households, while 
oversampling higher-income neighbourhoods and areas close to supermarkets.  The 
sample design varied by city because of different availability of information.   

 In Surabaya, 20 kelurahan were selected randomly, stratified to oversample 
kelurahan within 1 kilometer of a supermarket.  Within each selected kelurahan, 
two Rukun Tetangga (RTs) were selected randomly, with oversampling of high-
income RTs.  Within each selected RT, 15 households were selected from lists of 
resident households, making a total of 600 households in Surabaya.   

 In Bogor, we selected 20 kelurahan randomly, with stratification and oversampling 
of those with a supermarket.  In each selected kelurahan, we randomly selected 
two RTs with oversampling of high-income RTs. Within each selected RT, seven 
households were randomly sampled and interviewed, for a sample of 280 
households in Bogor.   

 In Surakarta, 15 Rukun Warga (RW) were selected randomly using area sampling.  
Within these RWs, 25 RTs were selected randomly, oversampling the high-income 
areas by selecting a larger share of RTs in the two better-off RWs.  In each of the 
25 RTs, a random sample of 12 households were interviewed, making the sample 
300 households in Surakarta.   

Sampling weights were calculated based on the inverse of the probability of selection, and 
were used in the calculation of all results.   

The 16-page questionnaire covered household composition, housing and asset 
ownership, shopping behaviour at different types of outlets, food expenditure patterns, 
perceptions of each type of food retailer, and attitudes toward food quality attributes and 
organic food. The survey was implemented over the period of November 2010 to February 
2011 by three teams with eleven enumerators in each team.   The survey collected 
information on shopping habits at each of seven types of food retail outlets: hypermarkets 
(with 10 or more cash registers), supermarkets (with 3-9 cash registers), minimarts or 
convenience stores (with 1-2 cash registers), warung (small family-run shops), semi-
permanent stands, traditional wet markets, and mobile peddlers.  The first three are 
considered modern food retailers, while the last four are considered traditional retailers. 
Other information was also gathered, including: household demographic information and 
household assets, consumer-respondent attitudes regarding the importance of and 
concerns related to food safety and quality, consumer awareness, and previous 
experiences with organic products as well as perceptions, understanding, preferences, 
and willingness-to-pay for them. The data are being used by two Indonesian graduate 
students, Wahida and Hery Toiba, for their dissertations at the University of Adelaide.  

5.7 Technology adoption survey 

The technology adoption survey was not part of the original project proposal.  It was 
added to the work plan in 2012 in response to the availability of “surplus” funds and the 
recognition that none of the project surveys would help us address questions about the 
factors that affect farmer decisions to produce fruits, vegetables, and other high-value 
agricultural commodities.  By basing the survey on a random sample of farmers in Java, it 
would generate information on the characteristics associated with adoption of high-value 
agricultural commodities and modern technology, as well as information on the outcome 
of these decisions in terms of yield and household income.  The analysis will need to 
control for differences between farmers in terms of education, assets, and experience.   
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In December 2012-January 2013, Wahida and Suprehatin (UA) travelled to Indonesia to 
do sampling selection. In January 2013, Suprehatin, Dale Yi and Wahida conducted the 
training in Bogor for the survey enumerators, tested the questionnaire, and made final 
revisions.  The questionnaire was 26 pages, and covered the following topics: household 
characteristics, land, assets, crop production, input use, post-harvest processing, 
marketing, livestock and non-farm income, experience with modern marketing channel, 
sources of information, collective action, and adoption of crops and technology. Eighteen 
enumerators were recruited. They collected the data by interviewing selected farmers in 
the farmers’ homes or in their fields. The survey was carried out in February-March 2013.   

The sample was based on a four-stage selection process.  First, six districts in Java were 
selected randomly after listed districts in Java with a distance to the nearest cities and 
then sorted from the nearest to the farthest. The six selected districts were including two 
in East Java, two in Central, and two in West Java.  From each district, four sub-districts 
were selected randomly after listed altitude data and sorted from the lowest to the highest.  
From each sub-district, the team randomly selected 4 villages.  And in each village, the 
team randomly selected 10 farm households from lists provided by village authorities.  
The result was a sample of 960 farm households from 96 villages scattered across the 
island of Java.    

5.8 Outreach and capacity building  

5.8.1 Outreach 

In November 2008, the project organized an all-day inception workshop in Bogor, 
Indonesia.  The presentations and discussion focused on trends in high-value agriculture 
in Asia, the Indonesian horticultural sector, information gaps, project goals and activities, 
value-chain and survey methods, and communication strategies.  Participants included 
representatives from IFPRI, UA, MSU, CAPAS, ICASEPS, and ACIAR, among others.  
The team also held a series of project meetings to discuss and plan activities.  

5.8.2 Capacity building 

In the short term, collaborative research between international researchers and 
Indonesian researchers has helped develop the capacity of local research institutes in the 
following areas: 

 Questionnaire design, including the use of new modules such as best-worst 
comparisons, willingness-to-pay, and attitudes toward risk and time preference.   

 Sampling, including Excel tools to facilitate the use of systematic random sampling of 
districts, villages, and/or households.   

 Data entry, including formal and informal training in the use of CSPro for data entry 
which allows for greater quality control during data entry.   

 Survey implementation, including enumerator training and collaborative management 
on about ten formal surveys of farmers, traders, and consumers.   

In the longer term, the project supported the research of five Indonesian PhD students 
and three Indonesian Masters students with their research. The project was able to 
introduce “research” as a complete learning experience from questionnaire design and 
sampling to data collection, analysis, and dissemination of the results in different formats 
such as conference paper or academic journal publications. Both PhD and Masters 
students were required to present their works in different formats during their candidature.  
Having a robust research design helps the students to be able present their work and 
analytical skills in an accountable format in their academic discourses.  

The short-term and long-term capacity building impact is described in more detail in 
section 8.2. 
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6 Achievements against activities and 
outputs/milestones 

Objective 1: To develop an improved understanding of consumer preferences for 
high-value foods, for quality, and for different types of retail outlets 

No. Activity Outputs/ 

Milestones 

Complet
ion date 

Comments 

1.1 Design and implement a 
formal survey of 
consumers covering 1) 
the composition of food 
demand, 2) their 
knowledge, attitude, and 
practices regarding food 
quality in fruit, vegetable, 
and shrimp purchases 
and 3) their preferences 
regarding different types 
of retail food outlets 

Data set on 
household food 
demand and 
purchasing 
behaviour. 

Dec 
2010 

A survey of 1180 randomly selected 
urban consumers in three cities was 
implemented in November-December 
2010.  

 

 

1.2 Analyse the results of the 
survey including an 
econometric analysis of 
how consumer 
references vary with 
income, education, 
location, and 
occupational profile of 
the household members 

Report and/or 
chapter on 
patterns in food 
consumption, 
preferences 
regarding food 
quality, and 
preferences 
regarding type of 
retail outlet. 

Dec 
2012 

A report was prepared on the 
determinants of use of modern food 
retail stores and presented at the final 
workshop in December 2012. 

1.3 Use the results to project 
changes in preferences 
and purchasing patterns 
with changes in income 
and urbanization that are 
expected over the next 
10-20 years 

Report and/or 
chapter on 
estimated 
changes in 
market share of 
different types of 
retail outlets over 
time. 

Dec 
2012 

The urban shopping report includes 
projections of the growth of the market 
share of modern food retailers in 
Indonesia over the next decade. 

PC = partner country, A = Australia 
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Objective 2: To describe and quantify the patterns in the restructuring of food 
supply chains for selected high-value commodities, including the differentiation 
into traditional and modern channels 

No. Activity Outputs/ 

Milestones 

Compl
etion 
date 

Comments 

2.1 Design and implement a 
series of medium-sample 
semi-structured interviews 
with economic agents in each 
segment of the supply chain 
for selected high-value 
commodities.  The economic 
agents will include 
wholesalers, small-scale 
processors and small-scale 
retailers 

Data sets and 
notes of results 
of interviews 
with market 
participants.   

Varied The team has carried out rapid 
reconnaissance (RR) trips to interview 
farmers, traders, processors, and 
exporters in each of the five commodity 
sectors.  Initial RR trips took place in 
May-June 2009 in chilies, shallots, and 
shrimp sectors.  These were 
supplemented with other RR studies 
carried out at various times during the 
project implementation.  Most recently, 
a shrimp trader survey was carried out 
in early 2013.  In addition to information 
about the market channels, these 
studies provided information to guide 
the implementation of the formal 
surveys of farmers and traders. 

2.2 Design and implement a set 
of case studies of 
supermarket chains, large-
scale processors, integrated 
shrimp companies 
contracting small farmers, 
and exporters regarding 
procurement patterns, 
employment, marketing 
issues, and changes in the 
marketing channels, among 
other topics 

Field notes 
based on 
interviews with 
supermarkets, 
processors, 
and exporters. 

Varied The rapid reconnaissance studies in 
each sector included a number of case 
studies with large-scale traders, 
processors, and exporters.  However, 
the team was not able to carry out 
similar interviews with large-scale food 
retailers.       

2.3 Analyse the results of the 
interviews and case studies 
to develop a synthesis 
regarding changes in the 
marketing channels over time 
and potential impact on 
small-scale farmers and other 
types of participants 

Reports and/or 
chapter on the 
restructuring of 
supply 
channels for 
selected high-
value 
commodities. 

Varied Farm surveys included questions on 
changes in production and marketing 
patterns over time, information which 
has been incorporated into the reports 
on each sector.  Similarly, the RR 
studies provide information on changes 
in the production and marketing 
patterns.  The urban consumer survey 
also captured information on changes 
in food shopping patterns.   

PC = partner country, A = Australia 
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Objective 3: To examine the patterns, determinants, and effects of participation of 
farmers in restructured value chains for high-value commodities compared to 
traditional market channels 

 

No. Activity Outputs/ 

Milestones 

Completi
on date 

Comments 

3.1 Design and implement a 
set of stratified random 
surveys of farmers, with 
stratification designed to 
oversample growers of the 
selected high-value 
commodities and to provide 
sufficient representation of 
participants in both 
traditional and modern 
marketing channels. 

Data set on 
production and 
marketing 
patterns of 
horticultural 
producers. 

Varied As described in section 5, farm surveys 
were carried out in chilies, shallots, 
mangoes, mangosteen, and shrimp. In 
most cases, the surveys were designed 
to focus on provinces and districts that 
are major producers of each 
commodity.  The survey selected sub-
districts, villages, and growers of the 
commodity randomly, with some 
stratification to increase modern-
channel participation. 

3.2 Analysis of the differences 
in the characteristics of 
farmers participating in 
traditional and modern 
marketing channels in 
terms of land, skills, 
location, and asset 
endowment and the factors 
that contribute to these 
differences, including 
explicit selection criteria 
from buyers, quality 
standards, volume 
requirements, and location 

Report and/or 
chapter on 
difference 
between 
farmers 
supplying 
traditional and 
modern 
channels. 

Varied Although analytical methods and 
definition of “modern channel” differed, 
the studies of chilies, shallots, shrimp, 
mangoes, and mangosteen examined 
the differences between participants in 
the traditional marketing channel and 
the modern marketing channel. The 
studies explore the potential effect of 
farm size, asset ownership, education, 
experience, and irrigation, among other 
factors.  

3.3 Analysis of the impact of 
participation in different 
marketing channels and 
contract farming schemes 
on input use, technology, 
yields, prices, net income, 
risk, and asset formation 

Report and/or 
chapter on 
impact of 
participation in 
different 
marketing 
channels on 
input use, 
income, etc.   

Varied The studies of chilies, mangosteens, 
and shrimp explicitly examined the 
potential effect of participation in 
modern marketing channels on farm 
income and total income.  A similar 
analysis for shallots is forthcoming.  
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Objective 4:  To identify the policy and program implications at the national and 
local levels to maximize the competitiveness and inclusiveness of the high-value 
agricultural and aquacultural sector 

No. Activity Outputs/ 

Milestones 

Compl
etion 
date 

Comments 

4.1 Use differences between 
farmers supplying traditional 
and modern marketing 
channels to draw inferences 
regarding the changes 
needed to assist a growing 
share of small farmers to 
participate in the modern 
channels 

Chapter or section 
on policy 
recommendations 
based on results of 
farm survey. 

Varied Each paper includes sections on the 
policy implications of the analysis of the 
differences between farmers supplying 
traditional channels with those 
supplying modern channels.  A 
synthesis is provided in Section 9. 

4.2 Use information from 
interviews with supply chain 
participants to identify 
policies and programs that 
promote the inclusion of 
small-scale upstream actors 
while maintaining the 
competitiveness of high-
value agricultural and 
aquacultural production in 
export markets and/or 
relative to imports. 

Same as above. Varied Each paper includes sections on the 
implications of the analysis for 
programs to promote the inclusion of 
small-scale farmers in modern 
marketing channels.  A synthesis is 
provided in Section 9. 

4.3 Use information from the 
consumer survey to identify 
the time-scale over which 
changes must be 
implemented in light of the 
estimates of the rate of 
change from traditional to 
modern marketing channels 
based on the consumer 
survey and market trends 

Chapter or section 
on the time-frame 
over which 
traditional 
channels will 
decline relative to 
modern channels. 

Dec 
2012 

The paper on the results of the urban 
consumer survey has a section on the 
implications of the analysis (particularly 
the market share projections) for time-
scale in implementing programs to help 
farmers adjust to the growth of the 
modern market channel.  
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7 Key results and discussion 

7.1 Chili sector 

7.1.1 Background 

The dramatic growth of supermarket chains in developing countries over the last 10-15 
years has been well documented. According to some estimates, by 2000, supermarkets 
accounted for around 60% of national retail food sales in Latin America, 33% in Southeast 
Asia, and around 63% in East Asia.  Indonesia has followed this international trend, the 
number of supermarkets rising from one in 1970 to 284 today. 

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

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

This study focuses on chillies for several reasons. First, chillies are a main ingredient in 
most Indonesians’ daily diet and small farmers produce them. Second, unlike many other 
fresh vegetable products that are harvested once per season, farmers can harvest a chilli 
crop weekly or fortnightly. Therefore, for small farmers this crop provides a steady cash 
flow. Third, although only small amounts of chillies end up in supermarkets, this 
commodity is the main item in fresh produce sections of supermarkets, and it is estimated 
that the share will increase along with the expansion of supermarkets share of food 
retailing in Indonesia. 

7.1.2 Methods 

The chili study is based on analysis of a survey of 599 chili farmers in the highlands of 
Java.  Of these, 487 farmers sold chilies into the traditional market channel, all of whom 
were interviewed as part of a random sample of chili farmers. Another 112 farmers sold 
chilies into the modern market channel (ie supermarkets), almost all of whom were 
identified from lists provided by buyers for supermarkets.   

The study uses probit model to explore the household characteristics associated with 
participation in modern marketing channels rather than traditional channels. In addition, 
following the approach used by Miyata et al. (2009), it uses a treatment effects model to 
examine the impact of participation on household income, while controlling for observable 
and unobservable factors that may differ between the two groups.   

7.1.3 Results 

What are the differences between chili growers who supply the traditional market 
channels and those who sell into the modern channel, that is, to supermarkets.  We can 
test differences between these two groups of growers by looking at each variable 
separately and testing the statistical significance of differences.  The results indicate that 
modern-channel participants have significantly higher education, but are significantly 
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younger and less experienced in growing chilies.  The farm size of each group is about 
the same (0.72 hectares on average), but those supplying supermarkets allocate a larger 
share of land to chili production.  In both cases, however, about half the area was 
allocated to chili, so they tend to be relatively specialized horticultural producers. Those 
supplying the modern channel are more likely to own a storage shed and spraying 
equipment, though this is hardly a requirement since only 24% of those supplying 
supermarkets own one.  Chili growers supplying the supermarket were also more likely to 
sort by color, size, and quality; to package the chilies; to keep records; and to receive 
technical assistance from the buyer.  Although the chili yield was similar between the two 
groups, those supplying supermarkets received prices that were about 30% higher than 
those supplying traditional markets, presumably due to higher quality and/or post-harvest 
value-added activities such as sorting and packing. As a result of the larger area and 
higher prices, growers supplying the modern sector had significantly higher chili income, 
which contributed to significantly higher total income.     

The probit model tests the statistical significance of the explanatory variables in explaining 
modern-sector participation after controlling for the effect of the other variables.  This 
analysis confirms that supermarket suppliers are more educated but less experienced.  
Although farm size was a statistically significant determinant of participation in 
supermarket channels, the significance was weak (at the 10% level), and the difference in 
farm size between those selling to supermarkets (0.80 ha) and those selling to traditional 
markets (0.70) was modest.  Growers supplying the modern sector also live closer to the 
sub-district capital, on average.   

The treatment effects model identifies the effect of various explanatory variables on net 
household income.  As expected, net income is positively associated with education, 
experience growing chilies, farm size, share of land under irrigation, and ownership of a 
water pump and a mobile phone.  Even after controlling for these characteristics and other 
unobservable differences, selling chilies to supermarkets is associated with a statistically 
significant increase in net income.  After controlling for other variables like farm size and 
education, the per capita income of chili growers who sell to supermarkets is 80% higher 
than that of chili farmers who sell into the traditional channel.      

7.1.4 Implications 

The models reveal that participation in supermarket channels is associated with increases 
in net household income, even after controlling for possible selectivity bias and the 
resources reallocated away from other activities. This result is consistent with previous 
literature. 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 found 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 proximity to the sub-district capital is a significant determinant of participation 
in supermarket channels suggests the importance of infrastructure in reducing the 
transaction costs in agricultural marketing.   

It does not appear that farm size is an important constraint to participating in modern 
supply chains. Furthermore, investment in irrigation equipment and the share of irrigated 
land were not significant determinants of participation in supermarket 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 
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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 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 supermarket sector 
currently 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. 

7.2 Shallot sector 

7.2.1 Results of the shallot grower study 

As described in Section 5, the sample of shallot growers includes conventional growers 
and those who have adopted integrated pest management (IPM).  The conventional 
growers were surveyed as part of a random sample, while most of the IPM growers were 
identified by local officials and traders because too few appeared in the random sample.  
In itself, this suggests that adoption of IPM among shallot growers is less than five 
percent.     

Previous research has established that IPM generally involves more labour, more skills, 
and less (or no) chemical pesticides compared to conventional production methods.  
Furthermore, IPM often results in somewhat lower yields, which is a significant factor in 
limiting its adoption.  In this analysis, we estimate the yield loss associated with the use of 
IPM in the case of shallot production in Indonesia.  The task is complicated by the fact that 
this is not an experimental study; farmers have decided whether or not to adopt IPM, so 
there may be systematic differences between conventional and IPM farmers which also 
affect yields.  In other words, adoption is endogenous and subject to self-selection bias.  
For example, IPM adopters are likely to be more educated and capable, so their yields 
might be higher than average if they used conventional methods.  In this case, a simple 
comparison of IPM yields and conventional yields would underestimate the yield loss 
associated with adopting IPM.   

In this study, we use stochastic production frontier analysis to compare the productivity of 
farmers using IPM and those using conventional technology.  The stochastic production 
frontier model is specified as a Cobb-Douglas production function with two types of error 
terms, one normally-distributed term representing statistical noise and a non-negative 
term representing inefficiency.  The ratio of output of each farmer to the estimated 
potential production is defined as an estimate of inefficiency. The analysis regresses 
shallot production as a function of various inputs including seed, fertilizer, pesticide, 
labour, irrigation, production capital and household size (a proxy for family labour).  The 
regression is run separately for IPM and conventional farmers.   

Although the stochastic production frontier analysis controls for observable differences 
between the two groups, such as input use, it does not control for unobservable 
differences such as intelligence, skills, and soil quality. To address the self-selection bias 
in unobservable variables, the study uses propensity score matching (PSM).  PSM is as 
an alternative method to estimate the effect of estimating treatment effects when random 
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assignment of treatments to subjects is not feasible.  This method pairs of treatment and 
control unit with similar values on the propensity score, and possibly other covariates and 
the discarding of all unmatched units (Rubin, 2001).  Instead of comparing the average 
yields of IPM and conventional farmers, PSM compares the yield of each IPM farmer with 
a similar conventional farmer, where similarity is defined according to the probability of 
using IPM according to a probit analysis.   

Matching criteria are selected from the variables normally used to model technology 
adoption, including farm size, age, education, household size, and production assets 
included the ownership of farm land and irrigated farm-land and the value of production 
capital.  In this model we also include the tenure systems such as rented and share-
cropped.  Attitudinal variable such as risk averse were included in the estimation as well.  
Membership on the farmers’ group was used to indicate the involvement of farmer in the 
collective action. 

The estimation from propensity scores indicates that respondents who used an extension 
worker as their source of information in production were more likely to adopt IPM.  In 
addition, farmers who participate in a farmer group were more likely to adopt.  This is not 
surprising since IPM was introduced through Farmer Field Schools (FFS).  Although the 
FFS approach for IPM was introduced nearly two decades ago, the estimation confirms 
that the impact still exists. Interestingly, the result indicates that respondents who have an 
Internet connection at home were more likely to adopt IPM practices.  We may assume 
that these respondents are more progressive and are more exposed to information about 
technology.   

The probit model also indicates that respondents who perceive certification programs are 
important and those who are concerned about soil fertility and the health risks of exposure 
to chemical inputs risks were more likely to adopt.   

The results from the stochastic production frontier analysis show no statistically significant 
difference in the overall level of technical efficiency between IPM adopters and 
conventional farmers.  However, the marginal effect of education variable was different.  
The estimation suggests that education has a significant and negative effect on technical 
inefficiency in shallot production.  This reflects the fact that IPM requires farmers to 
monitor their shallots on a daily basis and respond to evolving pest conditions.   

The analysis is still on-going, but future results will indicate the possible yield loss from 
adoption of IPM, after controlling for observable and unobservable differences between 
IPM farmers and conventional farmers.  The results of this study will provide insight on the 
potential benefits of extension and training programs in improving productivity for shallot 
farms and identify the most inefficient and vulnerable farm households. 

7.2.2 Results of the shallot trader survey 

The main results of the shallot trader survey can be summarized as follows: 

 Shallots traders in Brebes are mainly small- to medium-sized traders with limited 
transportation assets. These traders operate in the production areas with temporary/ 
permanent stalls as places to perform trading activities. 

 The main procurement areas for shallots traders in Brebes are Larangan, Bulukamba, 
Wanasari and Brebes Districts. Shallots traders in Brebes generally buy shallots in 
ground with little indication of contract or quality requirements in the procurement 
system. They organize and pay the labour to harvest the shallots from plots they have 
purchased.  

 There has been an increase in the use of locater agents for procurement activities by 
traders in the area. The costs of using locaters are a significant share of traders’ 
operational costs. Labour and transportation are the other two largest cost 
components for shallot traders.   
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 Shallot traders in Brebes sell mainly to large wholesalers or traders in wholesale 
markets in the district. Most of shallots are sold within the Brebes District itself. 
Although the marketed volumes have expanded over the last 10 years, there is very 
little sign of a modern channel supplying supermarkets or export markets.  

 Although infrastructures and distances are important factors for the trading decisions, 
they do not entirely explain traders’ procurement and marketing decisions. Social 
networks are also important driver in traders’ decision in accessing sources or 
markets. These networks are important, as they are the sources of information on 
prices and demands. Government effort to improve access in information might lead to 
better performances for small-medium traders to compete in the market. 

7.3 Mango sector 

7.3.1 Introduction 

The production of mangoes in West Nusa Tenggara (Nusa Tenggara Barat, NTB) has 
served local and inter-island markets for more than the last 10 years, and has grown from 
serving only traditional market to currently capturing modern market as well. These two 
markets serve two different market segments and may have some differences in basic 
characteristics, such as price, quality, packaging etc. This situation raises the question of 
whether farmers and traders are acting differently in those two channels and about the 
performance of markets in the two channels.  There have been several studies regarding 
mango in Indonesia, most of which focus on Java where most mangoes are produced. 
However, the studies mainly focused on commodity’s economic feasibility and/or farmers’ 
performances in such commodity, little or none have touched on traders and their 
behaviour. Until now, there has been no adequate survey or findings regarding the 
behaviour of mango traders.  This survey study includes surveys of both farmers and 
traders in NTB as a bridge of the information gap discussed above. 

7.3.2 Results 

Results of the mango grower survey 

As described in section 5.3, we classify mango growers by size: backyard farmers with 1-
10 trees, small farmers with 11-100 trees, and medium farmers with more than 100 trees.  
Although backyard farms are numerous, they account for only a small share of mango 
trees. According to agricultural census data, 28% of the farmers are backyard farmers, 
with tree holdings averaging but 7; yet these backyard farmers have only 4% of NTB’s 
mango trees!  Roughly 60% of the mango farmers are “small” (averaging 35 trees), but 
they own only 47% of the mango trees. Together, backyard and small have 88% of the 
farmers, but only half the trees.  

The other half of the trees (and two-thirds of the sales!) are owned by the 12% of the 
farmers who are medium farmers, averaging 179 trees per farm. This finding from the 
census information is important: the medium farmers (which we will also find to be more 
“modern” in their marketing in that they sell into the intermediate channel, not the 
traditional channel) are an important group of farmers driving the development of the 
mango supply chain and mango production in the province.  

We also classify mango growers into three groups by market orientation: (1) farms that did 
not sell any mangoes, (2) farms that sold into the traditional channel only (only to local 
village traders, and (3) farms that sold into the intermediate market channel (to longer 
distance traders, either to wholesalers from the city or to inter-island traders).  About 40% 
of the sample were in the first group, usually because they produced no or only few 
mangoes, because the year 2010 was poor, as it rained too much, or they had too few 
trees to want to sell, or both.  About 34% of the sample farmers were in the second 
category, selling into the traditional channel, while 36% were in the third group, selling into 
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the intermediate channel.  According to our survey, there was a strong correlation 
between farm size (in tree numbers) and selling in 2010: 36% of backyard farmers did not 
sell; while only 27% of small farmers and 15% of medium farmers did not sell. This 
suggests that medium farmers are less vulnerable to climate change than marginal 
farmers.  It is useful to keep in mind that the survey was designed to oversample larger 
mango farmers because they account for a large share of marketed output.     

The demographics of the three marketing strata are similar: they have about 5.5 
members, of which 3 adults. Only 5% of the households are female-headed. The 
household heads are about 50 years old. The strata have similar levels of education, 
averaging about 7-8 years over adult members and over household heads. The 
households are nearly all Muslim.  

The extension training by the government in agriculture that the households received was 
very slight, over all strata. It rose from a mere 1% in 2005 to 2% of the households 
receiving training on new varieties; 1% receiving training before farming mango; 1% 
attending Farmers Field School in 2010 or 2005, or receiving training in IPM, and 
harvesting, and post-harvest handling, or marketing. Beside the very tiny incidence of the 
government in extension/training for mangoes, we also found that even the seedling give-
away program we heard about from the government ended up being for only a minority of 
the farmers:  31% of farmers got free seedlings from government, 69% did not.  

By contrast, membership in cooperatives has grown from a fifth to a quarter of the 
farmers, similar over strata, over the five years. But those are general cooperatives; those 
in mango coops per se were only 3% of the farmers, very minor. The share of adults 
participating in rural nonfarm employment is modest, only about 20% of adults are thus 
employed, lower than one would find on Java.  

There is a strong correlation between average number of mango trees and marketing 
strata.  Farmers not selling or selling to the traditional channel have 38 trees on average, 
while those selling to the intermediate channel had 64 trees on average.  All three groups 
have similar sized farms: the average farm size is 2 ha for the first two categories and 2.8 
for those in the intermediate channel.  The share of overall land of the farms that is under 
mangoes is 62%, with more specialization as farm size increases. 

Only about a third of the farmland is irrigated. The non-land assets (such as tools, 
irrigation equipment, and vehicles) interestingly roughly doubled over five years – showing 
rapid investment. Moreover, there was a rough correlation between land size and non-
land assets in non-selling versus intermediate-commercial farms, and between land size 
and non-land assets. The exception is among the local market farmers who had slightly 
more assets than the intermediate channel farmers. Not shown in the table is the breakout 
by farm size in number of mango trees; the backyard farmers had but 17 million rupiah of 
non-land assets, versus about 23 million rupiah for small and medium farmers. The 
correlation between non-land assets and farm size thus carries over for this alternative 
stratification. 

There is a striking difference between the yields of farmers who did not sell (and had only 
10 kg/tree, with yields quite variable even over these farms) versus those who did sell 
(ranging from 15 kg/tree to 25 kg/tree for the two selling strata).  

The two selling strata have somewhat higher total chemical fertilizer use than the non-
selling stratum (about 20% higher); the reverse is true of organic fertilizer (like manure); 
the backyard producers tend to rely more on that. Fungicide use is actually negatively 
correlated with farm size (and market orientation); by contrast, the medium farms use the 
most insecticide (much more than the small farmers and 10% more than backyard 
farmers). Very little use of the “yellow trap” (for flies) was made, despite our hearing from 
key informants of government programs for this. Backyard producers used more than 
twice as much own labour as the selling strata, but medium farmers used nearly four 
times as much hired labour as the backyard farmers and more than twice as much as the 
small farmers in the local market.   
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The averages mask the relatively low shares of households using particular inputs and 
techniques. There is a rough positive – but moderate, except for hired labour – correlation 
between farmers’ using the input or technique and whether they are selling, and if selling, 
selling locally or into intermediate channels (with these three correlated also with farm 
size). But the shares are still strikingly low: from 11% to 18% for manure, 4 to 14% for 
urea, 1 to 5% for potash, 1 to 7% for NPK, 3 to 5% for growth hormones, 6 to 10% for 
fungicides, 1 to 3% for insecticides, and 5 to 10% for herbicides. These shares are far 
below what we observed on Java mango farms and in the Philippines. Only 1% (and only 
of the medium farms) used the yellow insect trap, despite our hearing of this as an 
important program for farmers. Hiring labour was common only on the medium farms 
(70% of them hire labour), versus only 28% for the small/local market farms, and only 8% 
of the backyard farms. More widespread but still only partially diffused are cultural 
practices – from 41% to 73% doing pruning, 57% to 73% weeding, only 2% thinning, and 
none are bagging the fruit on the tree (for quality).  

In sum, the overall technology picture that emerges is very low external input use except 
by medium farmers selling into the intermediate channels; low hiring of labour except by 
medium farmers; pruning low except by medium farmers. In fact the medium farmers are 
but 12% of overall farmers, but produce 48% of output and sell two-thirds of the mangoes; 
the mango economy is thus highly concentrated in terms of external input related 
intensification, production, and marketing, with a close relation between the growth of the 
“length” of the value chains in terms of growth of the intermediate channel, and the 
medium farmers. By contrast, the small farmers use semi-intensive or extensive/traditional 
practices still, and the backyard farmers (even though producing but 4% of the output) are 
the persisting (for how long?) traditional growers. 

In NTB, there is no use of “sprayer-traders” (combining farm services for mango farmers 
plus selling) as one finds on Java and in the Philippines for example. This could be 
because the opportunity cost of time is not yet an issue in this province for the farmers, 
and most farmers are not using intensified production techniques.  

The intermediate market channel farmers are more likely (76% versus 40%) than the 
traditional market farmers to sell “per orchard” as noted above. The medium farmer is 
more likely to sell to the large wholesaler (43% of his transactions), while the small farmer 
only goes to the large wholesaler for but 11%. Likewise, the medium farm sells to the 
broker 15% of the time, versus only 3% for the small farmer. These two patterns are as 
expected and explained above. The small and medium farmers both draw on small 
wholesalers, the traditional village traders, but the small farmers rely more (two thirds) 
versus only two fifths for the medium farmers. Little is sold directly to consumers and 
traditional retailers, even in the local market.  

The “second buyer” (who the farmer believes is buying from the first buyer to whom he 
sells) for the medium farmer tends to be thought to be 80% of the time another large 
wholesaler, such as an inter-island trader coming to NTB; only 5% is thought by the 
farmer to go on to supermarkets as the second buyer. For the smaller local farmer the 
second buyer is nearly 60% to local consumers and retailers, and only a quarter to large 
wholesalers. For the location of sale, for the local channel sellers, nearly half is going to 
local traditional market, and only a third to the wholesale market in the rural area, and a 
fifth to the wholesale market in the city. By contrast, for the intermediate market channel 
farmer, two-thirds is going to the wholesale market in the city, and a tenth to inter-island 
traders, and only a quarter to local rural markets.  

For both the small and the medium farmers, the market arrangements are mainly 
traditional – neither uses an agent for contacts, and 93-84% of the sales take place right 
around the harvest; only the medium farmers “fore-sell” (with arrangement and payment 
before) somewhat, at 16%. Input advances are not made. Thus, “value chain finance” is 
minor, despite the conventional wisdom being that “tied output-credit market” 
arrangements are still common. 
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Interestingly, and contrary to our expectations, farmers selling to the intermediate channel 
mainly sells in the more traditional commercial way – of just arranging a price by the 
trader for the whole orchard.  By contrast, the traditional-market farmer is most likely to 
combine selling for a per kg or per tree price. This paradox may be explicable by the fact 
that the inter-island and cross-district trader would be operating a larger truck and want to 
make a deal for a large load at once, and the farmer has an interest in selling when the 
time is right, and selling all. The smaller producer is selling into a local market where there 
are a number of village traders circulating and looking for ready trees and farmers and 
buying small lots and then going on to others. The prices are quite variable but two points 
stand out: the price varies roughly with the grade (with grade 1 getting a better price), and 
selling per kg or per tree gets a better price. Thus the larger farmers are maximizing on 
volume and minimizing on transaction costs, while the small farmers are doing the 
opposite. 

If the first buyer is a broker (does not take possession), he tends to pay the farmer a price 
for all the orchard at once, and mainly sells on to large wholesalers in the consumption 
area. He uses an agent if he buys from small farmers, and directly if buying from medium 
farmers. He makes the deal when the fruit is almost ripe or right after harvest. He buys 
mainly the commodity Arumanis. The arrangement is merely verbal. 83% of the 
transactions are paid at the time of the agreement (which is right around the harvest itself, 
so it is not an advance). None of the brokers provide an advance to the farmers, to buy 
inputs or other needs early in the season.  

Small wholesalers use more varied payment arrangements, but still with the majority 
focused on the price for the whole orchard. If he buys from the medium farmer he tends to 
sell to a large wholesaler in the city, but from a small farmer, he tends to sell both to large 
wholesalers and locally to traditional retailers and consumers, as expected for this local 
channel. He buys Arumanis, but also substantial amounts of the other varieties, manalagi 
and madu. As with the broker, he does not use an agent, and mainly makes the 
arrangement near or at the harvest, and uses but a verbal arrangement. As with the 
broker, he pays 88% of the time on the spot (at the agreement at harvest) and pays no 
advances early in the season.  

The large wholesaler (as first buyer from the farmer) tends to buy nearly only “per 
orchard” for the medium farmer, and a mix of per orchard and per kg for the small farmer. 
For the local market he, as did the small wholesaler, mainly sell on to local retailers and 
consumers, while from the medium farmer, the large wholesaler sells on to other large 
wholesalers and some retail in the cities; he also sells on to “other” which tends to be the 
inter-island traders. His varieties profile is similar to the small wholesaler; there is thus 
little varietal specialization over wholesalers. The large wholesale tends about a quarter of 
the time to make arrangements well in advance of the harvest, as one would expect. This 
is still a “verbal” arrangement; however the payment is made at the time of the 
arrangement. As this is ahead of time for this large wholesaler, it means a de facto 
advance to the farmers. This reduces the uncertainty of the wholesaler. Interestingly, he 
makes these arrangements both for smaller and medium farmers.  

We analyse the determinants of participation in the intermediate market channel (as 
opposed to the traditional channel) using probit regression. The key finding from the 
regression is the strong correlation between selling into the intermediate market channel 
and farm size, already suggested by the descriptive results, and confirmed here after 
controlling for other factors.  Female-headed households are less likely to sell into the 
intermediate channel, after controlling for other factors.   

A separate analysis examined the determinants of input use. The farm size in trees 
strongly influences chemical fertilizer and fungicide use, as do non-land assets. The latter 
also influence organic fertilizer use (via livestock holdings and manure). The distance from 
a paved road adds transaction costs to get inputs and reduces the use of chemical 
fertilizer and herbicides. Interestingly, being in the intermediate channel only affects 
thinning and pruning, and not other input use. This may well be because farmers are 



Final report: Markets for high-value commodities in Indonesia: Promoting competitiveness and inclusiveness 

Page 29 

participating in bulk, not quality, markets, and so cosmetic attributes that are influenced by 
chemicals play less of a role than in high quality markets for supermarkets or exports. 

Results of the mango trader survey  

The mango trader survey yields several key findings.  First, the quantity of mangoes 
traded in the province has increased slightly over the past 10 years.  Bayan District has 
been the major production area in the province along with Uthan-Rhee District in Greater 
Sumbawa (located in the other island). The most common commercial mango varieties 
being produced and traded in the province are Arumanis and Madu. 

Second, although there are several inter-island traders from Java who have operated in 
West Nusa Tenggara for long period of time and also there have been other medium-large 
traders who are potentially could become sprayer traders, there is little evidence of 
sprayer trader.  

Third, for the last 10 years, farmers have been the major source of procurement, although 
the number of local collectors has increased and gradually act as intermediaries between 
farmers and traders (especially larger traders). Procurement activities happened during 
August to December. 

Fourth, mango trading follows a strongly seasonal pattern.  For the last 12 months, 
November is the highest month for sales while December is the lowest one. Arumanis and 
Madu are the most commercial varieties sold. Prices are more expensive during low 
season compared to high season.  

Fifth, traditional network connection is still the major network resources used by the 
traders in the province where they rely on other traders along with other related parties 
(such as transporter) for market and price information. Government extension plays minor 
part in delivering market information toward traders. 

Sixth, transactions are mostly done in cash and direct with traders pick up mangoes to 
procurement areas and pay all transportation expenses. Some of traders buy mangoes 
since the beginning of season (pre-harvest purchase). At times traders give 
loans/financing medium farmers or other traders in production areas for working capital.  

Local traders in the province generally are small to medium in term of size, with limited 
personal vehicles owned. Small traders usually use labour within family while larger 
traders employ a limited number of hired labours. Stalls within wholesale market usually 
owned by medium traders closed to the port which mainly used for their business base or 
for inter-island transportation activities. 

7.3.3 Conclusions 

The mango study focuses on NTB province. This is important in Indonesia. Keep in mind 
that mango is an important fruit crop in Indonesia, and that more than 99% of its 
production goes to the domestic market – less than 1% was exported. Despite the 
importance of the domestic mango sector, there has been a lack of large sample survey 
studies of this sector. The survey had several main findings.  

First, while discussion of the mango sector in Indonesia characterizes it conventionally as 
consisting of a great majority of very small farms (micro farms or “backyard” orchards) 
with less than a dozen trees each, this characterization misses the important finding just 
from analysis of census data that medium farms (not small or micro/backyard), that turn 
out to be more commercially oriented, produce half the mangoes in NTB but constitute 
only 12% of the farms; they also sell two-thirds of the mangoes. They are not necessarily 
much bigger farmers than the others in overall farms, as they are still relatively small 
farmers (3 ha versus 2 for the others), but are more specialized in mango. These medium 
sized (in relative terms among small farms) mango farms far dominate the mango market 
from NTB, and thus are important players in the domestic mango economy and thus are 
important to nutrition and diet diversification of the urban areas. Building the mango 
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supply chain relies on them; their needs and technologies differ sharply from the backyard 
and smaller orchard farmers.  

Second, there was again a relatively strong bi-modality in technology use with the medium 
farms especially, the small farms to some degree, but not the backyard farms and non-
selling farms, undertaking more external input intensive technology. The medium farmers 
also hire most of the labour in the active mango labour market. However, this zone differs 
still (perhaps because it is only recently under mango) from the more intensive zones on 
Java or in Luzon in the Philippines. Relatively small shares of farmers (although highly 
correlated with orchard tree numbers) use chemical fertilizers, manure, pesticides. More 
use pruning and thinning but still not all the farmers.  

Some technologies that were vaunted as part of “major programs” by government “key 
informants” such as seedling giveaway only touched a third of the farmers; yellow strips 
for pests, even less (at 1%), and new hormones for flowering, about the same. Moreover, 
the reach of extension was, measured by farmers’ reporting being visited or in training, 
very slight, only about 5% of the farmers interacted with the government on 
training/extension.  

Finally, mango marketing has indeed changed from just local spot sales to village traders, 
but it is in an intermediate, rather than modern stage, in NTB. There are no supermarkets 
or processors buying directly. The key change is the emergence of large wholesalers 
selling on to the towns and to the inter-island traders. These large wholesalers deal, not 
surprisingly given their dominance in sales, with the medium farmers. It is thus “large with 
large” that is changing the market. They work slightly with advance arrangements, but not 
with written contracts. About half the trade is in the commodity arumanis, so that means 
there is significant variety diversification. 

7.4 Mangosteen sector 

7.4.1 Background 

Mangosteen production has increased significantly over the past decade, rising from 
barely 30 thousand tonnes in 2000 to almost 100 thousand tonnes in 2010.  However, 
there is significant year-to-year variation due to weather and other factors. Just in the last 
four years of the decade, production varied between 90 and 120 thousand tons.  
Mangosteen exports are a relatively small share of total production, ranging between 5% 
and 8%.  The largest mangosteen producing province in West Java, followed by West 
Sumatera.   

7.4.2 Methods 

The project carried out a survey of roughly 300 mangosteen growers in West Sumatera in 
2012.  As discussed in Section 5, the team selected the two districts with the greatest 
mangosteen production, two sub-districts in each district, three villages in each sub-
district, and an average of 25 mangosteen growers per village.   

The growers were divided into two groups, those supplying traditional market channels 
and those supplying modern market channels.  The traditional marketing pattern is for 
farmers to sell to assemblers who sell to wholesalers who sell to Indonesian consumers in 
traditional wet markets.  In modern market channels, the farmer also sells to an assembler 
but the trader sells a significant portion of the product to either exporters or supermarkets.  
In the case of mangosteens, exporters represent the most important “modern” market 
channel.  Of the total sample, 273 growers supplied the traditional market and 23 supplied 
the modern market.   

Mangosteen growers were also classified by scale of production.  Those with 2-4 trees 
were considered backyard growers, those with 5-25 were considered small growers, and 
those with more than 25 trees were classified as medium-scale growers. 
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7.4.3 Results 

Growers selling into modern markets had somewhat less land (1.2 vs 1.5 hectares),  
fewer mangosteen trees and no more irrigation, but a larger share of mature trees (over 
40 years old) compared to growers selling into traditional markets.  In addition, modern-
market growers had the same level of education, but were much more likely to have 
received training in new varieties, integrated pest management, or other topics.  The yield 
of growers selling into modern markets was higher (82 kg/tree) than that of growers in 
traditional markets (55 kg/tree), although production per farm was quite similar because 
modern-market suppliers had fewer trees on average.     

The patterns of input use were markedly different between the two groups.  Growers 
selling into the modern markets spent less per tree on urea and organic fertilizer and less 
on pesticides, but more on pre-harvest and harvest labour compared to those selling into 
traditional markets.  This may reflect the more labour-intensive methods involved in 
integrated pest management compared to traditional approaches based on agricultural 
chemicals.  

Local varieties of mangosteen make up the bulk of the mangosteens sold by growers, 
though the percentage is higher among farmers selling into the traditional channel (98%) 
compared to the modern channel (86%).  The non-local varieties such as wanayasa, 
kaligesing , and puspahiang are mostly sold by farmers into the modern channel for export 
or shipment to the outer islands.  The quality of these non-local varieties is such that most 
will be graded A1 and A2.      

The prices received by mangosteen growers selling into the modern market were 
somewhat higher than those selling into the traditional markets.  For example, the average 
price of mangosteen grade A1-A2 received by the households in modern channel is 
higher than ones in traditional channel. From rural/local broker, traditional households 
receive the price 5510 rupiah/kg while modern households receive 6500 rupiah/kg for this 
type of grade. This difference may reflect quality differences within the grade, a premium 
for being able to supply larger quantities, or a premium for value-added services such as 
packaging or sorting. 

On the other hand, mangosteen prices have fallen to less than one-third of the prices in 
2007.  This may reflect the effect of rapid growth in mangosteen production over the past 
five years. With any tree crop, there is a tendency for prices to fluctuate because of the 
lag between price changes and supply response. In response to high prices, farmers plant 
new trees for several years before they begin to bear fruit and alleviate the shortage.  By 
this time, farmers have often overplanted, leading to a glut and low prices.  In the case of 
mangosteen, these tendencies are particularly acute because it normally takes 10-12 
years for mangosteens to mature and begin producing fruit.   

In terms of the marketing patterns, farmers supplying the traditional channels sell 81% of 
their output to local traditional markets in the production areas.  In contrast, farmers 
supplying modern markets sell 45% to wholesale markets in consumption areas and 14% 
directly to exporters.  Over 90% of both types of farmers sell based on a per-kg price, 
rather than selling on a per-tree (5%) or a per-field basis (2%) in which case the trader 
takes responsibility for harvesting the fruit. 

7.4.4 Implications 

One implication of the mangosteen study is that the “modern” channel is difficult to define.  
The survey results and the rapid reconnaissance work show a web of sales relationships 
between local collectors, brokers, wholesalers of different sizes, and exporters.  While 
some farmers rely mainly on traditional wholesale markets, even “modern-channel 
farmers” rely on a mix of traditional and modern buyers.  Furthermore, even if a farmer 
sells to a trader who supplies exporters, this does not necessarily mean the fruit will be 
exported, as most “modern channel” traders sell to both domestic and export markets.   
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A second implication is that, even if the modern channel is broadly defined, it represents a 
relatively small share of the total.  Within our sample of mangosteen growers, which was 
deliberately focused on major producing areas, just 8% of growers sold into the modern 
channel.  Furthermore, only a portion of those sales are actually exported.  Trade 
statistics indicate that no more than 5-8% of mangosteen production is exported.  This 
means that government programs and policies should not focus exclusively, or even 
primarily, on mangosteen exports.  It should recognize that the bulk of mangosteen 
growers who supply local markets need technical assistance. 

Third, growers selling into the modern channel do not have larger farms, more trees, or 
more education.  In fact, they may have fewer trees on average than those selling into the 
traditional channel.  However, farmers participating in the modern channel are more likely 
to grow non-local varieties, to have received training, to use less chemicals, and to hire 
more labour for pruning and harvesting. These production methods lead to higher quality, 
better prices, and higher income.  This suggests that training and dissemination of 
improved varieties can assist farmers, even small ones, access modern channels and 
raise their income, provided that export markets for mangosteen can be expanded. 

At the same time, these results should be interpreted with some caution because the 
number of modern-channel growers in the sample is modest (23 growers) and focused on 
West Sumatera.     

7.5 Shrimp sector 

7.5.1 Introduction 

The findings from the study of the shrimp sector revolve around four main themes: (1) the 
factors driving farm households to adopt the shrimp HYV and complement technology; (2) 
replanting of mangroves in shrimp farming communities; (3) growth, consolidation, and 
disintermediation in the non-farm segments of the chain; and (4) the cost-efficiency of 
shrimp traders.  

7.5.2 Farming intensification via adoption of technology 

There is a tremendous increase in farm productivity when shifting from the traditional 
variety to the HYV. While those who farm the traditional variety had an average per-cycle 
yield of 69 Kg/ha, those who were farming the HYV yielded an average of 538 Kg/ha, 
nearly eight times the yield of a traditional farmer.  

Given the large yield advantage of shifting to HYV, the rate of HYV adoption is very low at 
only 20% in the sample. Some of these barriers appear to stem from differences in 
infrastructure and the development of rural economies as evidenced by the large 
differences in the HYV adoption rates between the province of South Sulawesi, and the 
more infrastructure dense and economically developed province of Central Java. While 
Central Java had an HYV adoption rate of 38%, which is nearly 8 times higher than the 
adoption rate in South Sulawesi, 5%.  

The low HYV adoption rate suggests that there are significant barriers to HYV adoption. In 
regression analysis, we identified a number of constraining factors to adoption, and a 
number of factors that are facilitating adoption: 

First, farm household’s endowment of water pump equipment was a significant 
determinant of adoption. Water pumps are used by aquaculture farmers to exchange 
water and manage effluent build-up in ponds. HYV production requires more careful 
management of water levels and effluent build-up in ponds, and the household’s without 
water pumps were found to have a significantly lower propensity to adopt HYV. 

Second, farm households face cash and credit constraints to adoption. We found that 
farm households that did not have a bank branch in their area were, on average, 11% less 
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likely to adopt HYV. In addition, we found that a ten-dollar increase in monthly remittance 
income raised the likelihood of HYV adoption by 6.6%. Improving access to credit and 
alleviating cash constraints to investing into farm equipment, like water pumps, and in 
purchasing more expensive HYV ‘seed’ is critical in facilitating the diffusion of this 
important technology. 

Third, the scale of the farm was not a barrier to HYV adoption. While it is commonly 
believed in government and in the industry that small farms are unable or unwilling to 
adopt the HYV, we find that the conventional wisdom is not true. When we control for 
heterogeneity in the capital endowments and access to credit, which is correlated with 
farm-size, we find that there is no independent effect of farm-scale on the propensity to 
adopt HYV.  

However, we do find that small farms (<0.5ha) are constrained in adopting shrimp feed, a 
critical complementary input that facilitates intensive production of the HYV. We find that 
while small farms are able to shift to HYV, they are constrained in the use of shrimp feed 
following HYV adoption. Lowering scale-barriers to accessing markets for feed is 
important in facilitating intensification of production practices following HYV adoption.  

Fourth, we find that producer organizations and extension services are important factors 
that facilitate HYV adoption and farming system intensification. Membership in producer 
organizations significantly increases the farm household’s propensity to adopt HYV, and 
extension services significantly increase the farm household’s propensity to adopt shrimp-
feed.  

In conclusion, programs aiming to encourage adoption of shrimp HYV and intensification 
of farming systems should: (1) target small farms (<0.5 ha) and focus on alleviating scale-
barriers to feed adoption following the varietal shift; (2) help farmers acquire water pumps 
necessary to technology adoption; (3) alleviate credit and cash constraints to shifting to 
HYV production; (4) facilitate HYV adoption by organizing producer organizations where 
they do not already exist, and with support from extension services.  

7.5.3 Mangrove forests in shrimp farming villages 

Most coastal communities in Indonesia do not have mangrove forests to prevent the loss 
of valuable coastal land to erosion and subsidence into the ocean. In response to the risk 
of land loss, villages in Indonesia have been observed to organize village members and 
conduct localized programs to replant mangrove forests on their coastlines and protect 
their land. We find three factors affecting a village’s propensity to conduct a mangrove 
replanting program. 

First, we find that the diffusion of HYV in a village increases the likelihood that the village 
will replant mangroves. This supports a variant of the Borlaug hypothesis that posits that 
farming system intensification relieves pressures on forests — intensification on shrimp 
farms is facilitating the rehabilitation of mangrove forests to prevent loss of valuable 
coastal farmland.  

Second, we find that the presence of a labour-pooling cooperative, used to share labour in 
harvesting crops, significantly increases the propensity that the village will replant 
mangroves. The ability of a village to coordinate community labour for a common purpose 
is an important factor in the replanting of mangroves.  

Third, we find that the ability of a village to impose sanctions (either financial or restriction 
of rights) significantly increases the likelihood that the village replants mangroves on its 
coastline. The capacity of the village to enforce compliance and participation in a village 
program is a significant factor in the replanting of mangroves.  

In conclusion, programs aiming to rehabilitate mangrove forests in shrimp farming 
communities should focus on: (1) facilitating HYV adoption in a community; (2) improve 
the village ability to organize and coordinate a pool of labour in the community; (3) 
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strengthen the village’s ability enforce policy and discourage free-riding in execution of 
mangrove planting programs. 

7.5.4 Growth, consolidation, and disintermediation in non-farm segments 

Information gathered from interviewing key-informants in the shrimp value-chain in 
Indonesia reveal a pattern of consolidation and disintermediation. 

In hatcheries (producers of shrimp ‘seed’), those that are producing the HYV ‘seed’ are 
expanding quickly while those producing only the traditional variety are stagnating and 
declining. In addition, hatcheries that produce the HYV ‘seed’ are relying less on 
intermediary agents (shrimp nurseries) to distribute their output, instead they are 
marketing a larger proportion of their output directly to farms. 

We also see disintermediation in shrimp feed input supply as a result of the diffusion of 
HYV. As farmers shift to HYV and demand high quantities of feed, they rely less on 
traditional farm-input retail outlets to procure feed, and purchase more from larger 
wholesalers or directly from the feed mills.  

Last, we see consolidation of shrimp processing firms. Consolidation resulted from the exit 
of firms following an increase in export standards that requires significant investments into 
plant layout, traceability in procurement systems, and laboratory screenings for anti-
biotics. The consolidation and also expansion of shrimp processing plants is also related 
to the diffusion of HYV. While those who are processing the HYV have expanded 
throughput, those that remain selling only the traditional variety have remained stagnant. 

7.5.5 Cost efficiency of shrimp traders 

Utilizing data from a survey of 200 shrimp traders in Indonesia, we estimated a stochastic 
cost frontier to analyse the cost-minimizing performance of shrimp traders. Five main 
results come out of this study.  

First, shrimp traders are not operating at the efficient frontier. There is evidence for 
significant inefficiency in cost-minimization (allocative inefficiency) among traders. The 
magnitude of inefficiency is not large as the average level of inefficiency is 15% or about 
220 IDR ($0.02 USD/Kg), but gives significant room for improvement. 

Second, there are scale efficiencies in trade. Larger firms are significantly more 
allocatively efficient than small firms. This partially explains the reported concentration that 
is occurring in the shrimp trade segment. There appear to be fixed transaction costs 
associate with shrimp trade that larger traders are able to overcome more efficiently than 
smaller traders. 

Third, social networks with downstream agents significantly increase allocative efficiency 
in trade. The trader’s ability to utilize social networks to obtain relevant information and 
improving access to output markets is allowing them to be more efficient in reducing the 
cost of operation. 

Fourth, traders that are specialized in one shrimp variety are more allocatively efficient 
than those that are diversified in procuring multiple types of shrimp. The gains to 
specialization in the trade outweigh the cost of foregone opportunities in trading multiple 
varieties.  

Fifth, not all contracts are equal. The use of contracts with upstream suppliers significantly 
reduced allocative efficiency while use of contracts with downstream buyers significantly 
increased allocative efficiency. Securing an output market for a perishable product is more 
beneficial than securing a source of the perishable product that is difficult to market. 
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7.6 Urban consumption patterns 

7.6.1 Introduction 

Indonesia is a rapidly growing lower-middle income country in the midst of a “supermarket 
revolution.”  As in many other developing countries, the number of supermarkets, 
hypermarkets, and minimarts has increased over the past decade, particularly since the 
liberalization of foreign direct investment in the retail sector in the wake of the Asian 
financial crisis of 1997.  The proliferation of modern food retailers is in response to a rising 
middle class that can afford to pay somewhat higher prices for convenience, food quality, 
food safety, and product variety (particularly for processed foods). 

The effect of the growth of supermarkets on farmers, particularly small-scale growers of 
fresh fruits and vegetables, has been the topic of some debate.  Modern retailers often 
impose strict quality standards that may be difficult for small farmers to meet, or favour 
larger growers to reduce transaction costs, thus squeezing small farmers out of these 
growing modern supply chains.  At the same time, supermarkets provide an opportunity 
for small farmers to raise their income if they are able to supply the modern channel, 
particularly if they can get assistance with inputs, credit, and technical assistance to meet 
the higher quality standards.  Another concern is that the rapid growth of supermarkets 
will displace vendors in the traditional retail channel such as small shop owners and 
vendors in traditional wet markets.   

For this analysis, we focus on three objectives. The first is to examine shopping patterns 
in urban Indonesia, focusing on the importance of modern retail outlets.  In addition to 
descriptive statistics, we study the determinants of the share of food spending at modern 
food retail outlets.  The second objective is to use cross-sectional patterns to project the 
growth in the modern food sector in Indonesia, based on plausible assumptions about 
growth in income and urban population.  The third objective is to explore the implications 
of the patterns and pace of growth in the modern retail sector on traditional retail shops 
and small-scale farmers. 

7.6.2 Methods 

The project carried out a survey of 1180 urban consumers, selected from three cities 
(Surabaya, Bogor, and Surakarta) using a stratified random sample that over-sampled 
neighbourhoods with higher-income households and nearby supermarkets.  Sampling 
weights are used to compensate for this over-sampling and generate results that are 
representative of urban consumers in the 20 cities in Indonesia with more than 500,000 
inhabitants.  The survey used a 16-page questionnaire and was carried out in late 2010 
and early 2011. The survey collects information on shopping habits at each of seven types 
of food retail outlets: hypermarkets, supermarkets, minimarkets (convenience stores), 
small shops (warung), semi-permanent stands, traditional wet markets, and peddlers.   

7.6.3 Results on retail choice 

We find that 73% of urban consumers use modern retail outlets, defined to include 
hypermarkets, supermarkets, and minimarkets, while virtually all (99%) use traditional 
food outlets. This suggests that a majority of consumers make use of both traditional and 
modern food retailers.  Most consumers report that they visit warung, traditional markets, 
and semi-permanent stands several times a week or even daily, often going there on foot.  
In contrast, those using supermarkets and hypermarkets typically shop there just a few 
times per month, generally traveling there by motorbike.     

Traditional markets are considered the best place to get good prices, while warung and 
peddlers are appreciated for their convenience.  The main reasons for shopping at 
supermarkets and hypermarkets include proximity to entertainment options, discounts, 
high quality food, and cleanliness.   
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Urban consumers spend about 31% of their food budget at warungs, 24% at traditional 
markets, and 19% at the three types of modern outlets.  This pattern varies strongly with 
income level: poor households spend very little at modern outlets (3% for the poorest 
decile) while high-income households spend a larger share (30% among the top deciles).  

A Cragg double-hurdle regression analysis indicates that the share of food purchased at 
modern outlets is affected by income, household size, age, education, and ownership of a 
refrigerator. Not surprisingly, larger households, those with higher income, and those with 
more education are more likely to use modern retailers and tend to allocate a larger share 
of their food budget to modern retailers.  Surprisingly, distance and travel time from the 
house to a modern outlet do not have any statistically significant effect on the share of 
food purchased at modern retail outlets.  This may be because the distance or travel-time 
to the house is only a rough indicator of convenience, since a supermarket could be 
located near a workplace or school of a member of the household.   

We use the relationship between income and choice of food retailer to project future 
trends in urban food demand.  If per capita income continues to grow at 5.4% per year 
and if urban consumers follow the patterns of their richer neighbours, we project that the 
proportion of urban households using modern food retailers will rise from 73% to 83% 
over ten years, while the share of food purchased there will rise from 19% to 24%.   

Combined with estimates of the pace of urbanization and the fall in the share of income 
spent on food, we project that spending at modern food retailers will grow at almost 9% 
per year, more than doubling over ten years. In spite of this explosive growth, the 
traditional food retail sector is expected to continue to expand, though at a slower rate.   

The share of food spending at modern retailers also varies widely between food 
categories.  Almost all vegetables continue to be purchased at traditional markets and 
from peddlers, with less than 3% being bought at modern outlets.  In contrast, almost one-
third of the fruit spending takes place at modern outlets, particularly in the case of apples 
and citrus fruit.  

An additional analysis was completed using a multinomial probit regression analysis to 
further examine the factors that explain the frequency with which urban consumers shop 
at modern retail food stores.  Consumers more likely to shop frequently at modern food 
retail outlets include those who have higher incomes, more assets (e.g. car, motorcycles, 
refrigerator), a credit card, higher educated, and also those who show higher levels of 
concern about nutritional and safety aspects of food.  Conversely, price-sensitive 
consumers are more likely to shop at traditional food retail formats.  The time to the 
nearest supermarket or hypermarket also decreased the probability that consumers 
shopped frequently at a modern retail outlet.  

An additional analysis was completed using a fractional logit regression model to examine 
the determinants of consumers’ expenditure shares for food, and specific categories of 
food products at both modern and traditional food retail formats. Not surprisingly, the 
results of econometric analysis suggest that the characteristics of consumers that spend a 
higher share of their food expenditures at modern food retail outlets are, similar to those 
consumers who shop more frequently at modern food retail outlets.   For example, higher 
household incomes, years of education, and the presence of children under five years old 
at home are related to a higher share of food expenditures at modern food retail outlets.  
Additionally, consumers who regularly use food labels, are health and safety concerned 
and those that consider the retail outlet attributes related to providing high quality and safe 
food as well as product information spend a higher share of their food expenditures at 
modern retail outlets. On the other hand, older and price sensitive consumers are more 
likely spend a higher share on food at traditional retail outlets, particularly on products 
such as grains, tubers, fruits and vegetables.   
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7.6.4 Results of consumers’ attitudes and willingness-to-pay for organic 
food 

Using the urban consumption survey data, the project carried out a study of the demand 
for organic and pesticide-free food products. This was the first study of its kind to be 
conducted in Indonesia.  About 62% of urban consumers indicated they had previously 
heard of food products marketed as organic or pesticide-free.  However, only about one-
third of respondents had previously purchased these products.  Approximately 65% of 
respondents indicated they would prefer to purchase products that were certified organic 
or pesticide free, and 60% indicated they preferred certification to be overseen by the 
Central Government.  

Over 95% of respondents indicated they perceive both organic and pesticide-free food 
products to be ‘safer’ and ‘healthier’ than conventional food products. The majority of 
respondents also assumed that certification of organic (69%) and pesticide-free (72%) 
production methods was overseen by the Indonesian government. In actuality, there is no 
government involvement in organic certification, so there is no way to verify whether 
certified organic or pesticide-free claims on food products are actually legitimate.   

The average premium that consumers were willing to pay for certified organic is 17% for 
chicken, 19 for chilies, and 21% for mangoes. For all three commodities, 49% of 
consumers were willing to pay at least 10% more for certified organic products.  
Furthermore, the proportion of consumers who were willing to pay a premium decreased 
as the premium level increased. Nevertheless, Indonesian consumers appeared willing to 
pay higher prices for these attributes.  Similar studies in China showed that 60% of 
Chinese respondents in Beijing were only willing to pay an average premium of less than 
10% for traceable fishery products (Feng et al, 2009). Meanwhile, Vietnamese consumers 
on average were willing to pay 60% more for vegetables free of agrochemical residues 
(Mergenthaler et al, 2009). 

The Cragg double hurdle model was used to predict households that buy organic and the 
premium they were willing to pay based on household characteristics.  The results 
indicate that more educated respondents were more likely to buy organic and willing to 
pay a higher premium. Consumers spending a larger share of their food budget at modern 
retail outlets were more likely to purchase certified organic chicken, chili and mango.  
Higher income households were also more likely to purchase these products.  And 
consumers who are highly concerned about contaminants, health issues and who use 
food labels regularly were also more likely to buy organic. 

Respondents who were female, with higher levels of household income and those living in 
Surabaya (versus Bogor or Surakarta) were willing to pay more for all certified organic 
food products. These results are not surprising considering the results of other organic 
WTP studies.  Consumers who indicated they had previously purchased organic products 
were willing to pay significantly higher premiums for certified organic chicken, chili and 
mangos.  In Indonesia, certified organic products are still considered relatively expensive.  
As expected, consumers who considered the price for food in general as a very important 
factor in their purchasing were less willing to pay a premium for certified organic chicken, 
chili and mango.  

7.6.5 Links between use of modern food outlets and health 

As part of his PhD thesis, Hery Toiba conducted an analysis examining the relationship 
between expenditures at modern food retail outlets, diet quality and adult household 
members’ body mass indexes (BMIs) and probability of being overweight or obese.  
Specifically, the relationship between household expenditure shares on “healthy” versus 
“unhealthy food” and share of food expenditures at modern retail outlets and consumer 
socio-demographic characteristics was examined.  Similar variables were used to explain 
body mass index and the probability an adult respondent was overweight or obese.  A 
negative and significant relationship was found to exist between households’ share of 
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expenditures on food at modern food retailers and the healthfulness of the food purchased 
for the household. Thus, one can infer that urban households that spend a higher share of 
their food budget at modern retail outlets tend to spend more on less ‘healthy’ food 
products, and therefore household members may consume a less healthy diet.  However, 
this study did not confirm previous research that suggested a positive relationship 
between body mass index and use of modern food retail outlets. Yet, a significant and 
positive relationship was found to exist between households with an overweight adult and 
share of retail food expenditures at modern retail formats.  In summary, the results of the 
econometric analyses suggest that shopping at modern retail formats is associated with 
the purchase of less healthy food products and may be linked to obesity. 

7.6.6 Categorisation of urban consumers in Indonesia   

A cluster analysis was also performed to better understand the links between changes 
occurring in urban food consumption and food purchasing behaviour in Indonesia.  Three 
unique consumer segments were identified using the cluster analysis.  The results of this 
analysis shed light on the relationships between changes in food purchase patterns and 
consumption, food shopping behaviour, socio-demographic characteristics, attitudinal 
variables, and households’ diet-related health status. The clusters were named based on 
the characteristics of expenditure/consumption and shopping patterns of consumers as 
follows: (1) traditional consumers; (2) modern consumers; and (3) convenience 
consumers. 

Cluster I, “Traditional consumers'” comprised 32.8% of the sample.  Consumers in this 
cluster dined out less frequently than the sample average per month, purchased less 
convenience food for evening meals from outside the home, and used delivery services, 
restaurants, street stalls and vendors less than the mean.  Compared to the other two 
segments, these consumers patronized a fewer number of food retail outlets.  They visited 
modern retail formats less frequently but visited wet markets more frequently than 
households in the other clusters. On average, these consumers spent 56.6% of their total 
food expenditure at traditional wet markets, much higher than the sample mean of 27.1%.  
Compared to other clusters, traditional consumers in cluster I spent a higher share of their 
food budget on tubers, pulses, eggs, poultry, fresh vegetables, oils and spent more than 
the sample average on rice, maize and other grains.  However, they spent less than 
average on fresh or other dairy, fresh beef, and alcoholic beverages; and compared to the 
other clusters, their expenditure shares on meals and beverages eaten outside the home 
and processed meat were the lowest. 

This cluster of “traditional consumers” had a high the highest proportion of members aged 
45 or older and a higher than average share of consumers with only an elementary school 
education or less.  This cluster had the highest number of household members working.  
The income of these consumers was lower than average, and 60.7% of members of this 
cluster indicated that the health status of household members had not changed in the last 
five years.  Only 23.5% of these consumers stated that the household health status had 
improved, while 15.7% mentioned deterioration in health status.  On average, 15.3% of 
these consumers had experienced a significant improvement in their standard of living 
over the five-year period.  Households in this cluster had slightly lower levels of food 
safety and health concerns and food label use than the sample mean.   

Cluster II “Modern consumers” comprised 36.6% of consumers.  This cluster is 
characterised by having the highest frequency of evening meals purchased from outside 
the home and meals and beverages eaten at restaurants compared to other clusters. 
They purchased food at a variety of retail formats, and compared with households in other 
clusters, these consumers visited hypermarkets, supermarkets, and minimarkets more 
frequently.  They also spent a higher share (29.8%) of their food budget at modern retail 
formats than other consumers.  Consumers in this cluster were characterized by relatively 
lower consumption and expenditures on most traditional food products (rice, maize and 
other grains, tubers and pulses).  On the other hand, consumers in this cluster were the 
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highest spenders on fresh fruit, milk and dairy, beef, seafood, processed meat and bread.  
They also spent more on miscellaneous foods including salt, soya sauce, monosodium 
glutamate, chili sauce, other spices, potato chips, snacks, infant and child formula, adult 
nutrition drink, vitamin supplement and other prepared food. Interestingly, they also spent 
more on meals and beverages eaten outside the home such as at restaurants than 
consumers in other clusters. 

Compared with consumers in other clusters, members of this “modern consumer” cluster 
were younger, more educated and more likely to be working in a professional field. In 
addition, households in this cluster had the highest number of children five years of age or 
younger. Households in this cluster had higher income  – almost double that of 
households in other clusters.  Households in this cluster reported the highest levels of 
improvement in standard of living.  Interestingly, households in this cluster had the highest 
proportion of adult members who were overweight. Finally, consumers in this cluster can 
also be characterized by having the highest levels of concern about food safety, nutrition, 
and health and tend to use food labels more than other clusters.  

Cluster III “Convenience consumers” consisted of 30.3% of the sample and is 
characterized by having the highest share of expenditures on convenience food including 
bread and bread products, breakfast cereals, instant noodles, other milk, processed meat, 
processed fish and seafood, and other fruit (canned, dried, processed, frozen, 
sweetened).  Consumers in this cluster spent a smaller share of their food budget at 
modern food retail outlets than consumers in other clusters.  Households in this cluster 
spent a relatively larger amount on rice, noodles, pulses, and processed fish than other 
consumers.  Interestingly, they also spent a higher share of food expenditures on fresh 
vegetables and food purchased away from home. 

Compared to the other two clusters, “convenience consumers” had the lowest share of 
respondents with an education of more than year nine. A smaller number of consumers in 
this cluster worked as professional or semi-skilled employees.  Not surprisingly, the 
household income of this cluster was the lowest compared with other clusters, with a 
mean annual household income of US$4138. The share of households reporting 
household health status had deteriorated in the past five years was higher than the mean 
for the sample as a whole.  In addition, households in this cluster reported the lowest 
improvement in standard of living.  Households in this cluster also revealed the lowest 
prevalence of being overweight or obese and placed relatively less importance on both 
nutrition and health concerns. 

7.6.7 Summary and policy implications 

The analysis of urban consumer shopping behaviour has four important implications.   

 First, the share of vegetables purchased at modern retail outlets is very small (less 
than 5%), suggesting any supermarket standards or efforts to organize supply chains 
have a negligible effect on vegetable farmers.   

 Second, the share of fruit bought at modern retail outlets is somewhat higher (30%), 
though it is concentrated on a few imported fruit.  The impact of supermarkets on fruit 
growers seems to be by facilitating competing imported fruit rather than by directly 
imposing quality requirements on local farmers.    

 Third, projections indicate that the growth of modern retail outlets, although dramatic, 
is not high enough to cause a contraction in the traditional food retailers.  In fact, we 
expect the traditional retail sector to continue to grow in absolute terms.  Even after 10 
years, it may still represent three-quarters of food demand.   

 Fourth, urban consumers are aware of organic and pesticide-free food and willing to 
pay a modest premium, but they are not aware of the fact that there are no legal 
standards for labelling food as organic or pesticide-free.  Demand for these products 
will grow as income and education rises.  Given the growing demand, the government 
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should explore the feasibility of establishing legal standards for organic and pesticide-
free labelling.   

 Fifth, this study found evidence that the growing importance of modern food retailers 
may well lead to a rising share of the food budget being allocated to less healthy 
foods.  In addition, there is evidence that consumers who use modern food retailers 
are more likely to have an obese person in the household, though causality is difficult 
to establish.     

The projections of the growth of the modern sector raise several issues.  First, we 
examine the shopping and food demand patterns of households living in relatively large 
cities of more than 500,000, encompassing about 30 million urban dwellers.  However, the 
urban population in Indonesia is 120 million, suggesting that the majority of urban 
households live in smaller towns.  It would be useful to complement this study with 
research into the shopping patterns in smaller cities, where the bulk of the urban 
population resides.   

Second, the projections in this study rely on the assumption that, as incomes rise over 
time, newly middle-class households will behave the way currently-middle-class 
households do today.  In other words, we assume that the curve describing the share of 
food spending as a function of income does not shift upward over time.  Follow-up 
research after five years could help address this question. 

Third, it is not clear whether the patterns and trends described in this study are 
representative of other lower-middle income countries undergoing similar food retail 
transformation.  Do urban consumers in other countries prefer to purchase fresh fruits, 
vegetables, and meat at traditional wet markets or is this an unusual feature of Indonesian 
consumers?  Is the traditional sector likely to continue expanding in other countries, or is 
this unique to Indonesia?  Answering these question would help clarify the likely impact of 
the supermarket revolution on small farmers and traditional vendors in the developing 
world.   

This study examined consumer attitudes and beliefs toward organic and pesticide-free 
food in Indonesia.  The fact that demand for organic food is associated with income 
means that demand will rise with income over time.  This suggests a need for government 
regulation of organic and pesticide-free labelling.  Before taking this step, it would be 
useful to know to whether vendors are abusing the lack of regulation.  Are foods labelled 
this way actually organic or pesticide-free?   
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8 Impacts 

8.1 Scientific impacts  

The project focused on the social and economic aspects of changing markets for high-
value commodities in Indonesia and intended to provide information to improve the design 
of agricultural policies and programmes.  As such, we do not expect direct scientific 
impacts.  However, information on the quality characteristics demanded by consumers 
and traders may assist agronomists in their efforts to increase quality for the focus 
commodities.  However, as outlined in the following Capacity Impacts section, new socio-
economic research skills were gained by the partnering Indonesian research agencies.  
This new research capacity is likely to lead to higher quality socio-economic research and 
policy advice based on scientific methods of conducting research.     

8.2 Capacity impacts  

The project’s approach to capacity building aimed to strengthen and improve the research 
abilities of individuals and partner institutions. The approach focused on developing 
research-specific social capital in Indonesia by building organizational capacity at the 
Centre for Agricultural Policy and Agribusiness Studies (CAPAS) at Padjadjaran 
University and the Indonesian Centre for Agriculture, Socio-Economic and Policy Studies 
(ICASEPS) in Bogor.  Additional support was provided to three Indonesian universities. 
The project also emphasized research capacity in Australia by enhancing the University of 
Adelaide’s international research networks linked to IFPRI and Michigan State University. 

8.2.1 Short term 

We feel one important impact of our capacity building efforts is a new organizational 
research culture of CAPAS and ICASEPS by enhancing their core capacities to identify, 
develop, plan, manage and communicate results of large scale policy research projects.  
The project strengthened the organizational research culture primarily by focusing on 
human skills development of their staff.  

In the short term, the project’s capacity building activities helped strengthen the skills of 
researchers and staff at ICASEPS and UNPAD staff in four areas.  The first was 
questionnaire design. Researchers from IFPRI, University of Adelaide worked closely with 
researchers from ICASEPS and CAPAS in the design of multi-topic 15-20 page 
questionnaires to collect information from farmers and traders. In addition to the standard 
modules on crop production and marketing, the questionnaires used in the project 
incorporated modules to measure the degree of risk aversion, to elicit information on time 
preference, to measure willingness to pay, and to assess consumer attitudes with best-
worst comparisons. This experience will make it easier for the two research institutes to 
use these tools to explore a wider range of social and economic issues.    

The second was survey sampling.  Before the project, ICASEPS and CAPAS relied 
heavily on purposive sampling, in which districts, villages, and households are selected 
based on the judgement of specialists that they were representative. The project provided 
informal training and Excel-based tools to facilitate stratified random sampling.  For 
example, an Excel tool was created to select n units to survey from a total of N units using 
systematic random sampling.  Although random sampling is not always appropriate or 
feasible, the new skills and tools will facilitate the use of random sampling in ICASEPS 
and CAPAS surveys when appropriate.   

The third topic was the implementation of farmer and trader surveys.  Both CAPAS and 
ICASEPS have long experience in managing surveys, but the experience gained in the 
project surveys help train a new cohort of researchers.  In addition, for each of the five 
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farmers surveys and the urban consumer survey carried out by the project, a team of 
enumerators was given 7-10 days of training in interview techniques, completing the 
questionnaire, quality control, and the definition of key concepts, among other topics.   

Finally, the project introduced the use of CSPro, specialized software for designing data 
entry forms for survey data.  In May 2010, Reno Dewina of IFPRI gave a formal training 
course at ICASEPS for staff from CAPAS, ICASEPS, and Brawijaya University.  In 
December 2010, she made another trip to assist staff from both institutes with the design 
of data entry programs.  Before this project, Excel was generally used for data entry, 
which made it difficult to include quality control checks.  In contrast, CSPro facilitates 
range checks, consistency checks, skip patterns, and other quality-control procedures.  
The urban consumer survey was the first to make use of CSPro.  Both ICASEPS and 
CAPAS now use CSPro to enter data from large surveys of farmers and traders.  The new 
software will help improve the quality of the survey data they collect and analyse.  In 
addition, the software is useful in converting data from one data format to another.   

8.2.2 Long term 

In the longer term, the project strengthened the capacity of several Indonesian institutions 
by providing graduate training in agriculture, economics, and quantitative skills.  Overall, 
the project contributed directly to the PhDs programs of five Indonesians students and an 
American student (MSU). In addition, six Indonesian Masters students linked to the project 
studied at the University of Adelaide and at MSU. These students received world-class 
training in research design and methods, survey management and sample selection and 
analytical writing. The students also received training and experience in conference and 
workshop presentations. One of the PhD students received the Dean’s award for 
excellence for her PhD dissertation at the University of Adelaide. 

After returning to their home, these recent PhD and Masters graduates help students 
contribute to a new organizational culture, encouraging better research practices, 
achieving rigorous results, solving logistical problems, disseminating higher quality 
research and teaching to a new generation of students. 

Among the students participating in the project are: 

 Wahida, the project coordinator for ICASEPS, obtained an ACIAR JAF scholarship to 
get a doctorate at the University of Adelaide.  She is currently at the University of 
Adelaide completing her dissertation based on the North Coast shallot survey and will 
complete her PhD in 2014.  

 Suprehatin Bosa, a professor at the Bogor Agricultural University (IPB), is currently 
working on his doctoral dissertation exploring the nature of innovation among small 
horticulture producers based on the project-funded adoption survey, covering farmers 
across West, East and Central Java.  Earlier, Supre completed his Masters at the 
University of Adelaide, working with data from this project and the CIP potato project. 

 Hery Toiba, an Indonesian student on an Indonesian DIKTI scholarship at the 
University of Adelaide, worked mainly on the urban consumer survey.  He is using the 
results of the urban consumer survey as part of his PhD dissertation and will be 
completing his PhD in 2013 when he returns to Brawijaya University. 

 Sahara Djaenudin, an Indonesian student and ACIAR JAF scholar at the University of 
Adelaide worked on the chili farmer survey and used the results as part of her 
dissertation.  She completed her PhD in 2012 and is now back at IPB, teaching and 
carrying out research under a new ACIAR project.  

 Eka Puspitawati, an Indonesian graduate student at the University of Adelaide, did her 
Ph.D. dissertation on potato marketing under a different project, but this project funded 
her participation in two AARES conferences and the ACIAR workshop on value chains 
in the Philippines.   
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 Henri Wira Perkasa, a JAF-funded Indonesian researcher at CAPAS completed his 
Masters research project on the shallot trader survey. 

 Bagus Wicaksena, an AusAID-funded Masters student from Indonesia’s Ministry of 
Trade completed his Masters project working on the North Coast shallot survey. 

 Irna Sarni, an Indonesian researcher with CAPAS, helped organize the data collection 
for the shrimp survey and is currently in the Ph.D. program at the University of 
Technology in Sydney.   

 Dale Yi, doctoral student at Michigan State University, completed his dissertation 
defence in August 2013 using the data from the project’s survey of shrimp growers as 
the basis for his dissertation.  

 Ricardo Hernandez, a graduate student at Michigan State University, worked on the 
analysis of the mango and mangosteen survey data.  He completed his Ph.D. in 2012.   

 Chaoran Hu, a graduate student at Michigan State University, also participated in the 
analysis of the mango and mangosteen survey data.   

This capacity building provides several benefits toward the individual and the institution:  

 Increase the individual’s knowledge on current global food and agribusiness issues 
and policies as well as other supporting disciplines such as economics and 
international trade. 

 Increase the individual’s skill in research, including developing conceptual framework 
and questionnaire, designing sampling frame and econometrics/ data analysis, and 
also the use of up to date statistical software. 

 Increase the individual’s skills in English and experience with the international 
community to accelerate the individual’s communication and teamwork abilities for 
future involvement in international research and activities. 

 Increase the institution’s capacity through improvement of its human resources skill 
and knowledge that leads to better institution’s ability and professionalism in 
conducting future research that meet international standards. 

8.3 Community impacts  

Community impacts consist of economic impacts, social impacts, and environmental 
impacts.  Each is described in the sections below.  

8.3.1 Economic impacts 

Indonesia’s rapid and sustained economic transformation presents small farmers with new 
and potentially profitable opportunities to participate in expanding food markets. 
International development donors, non-governmental organisations (NGOs), the 
Indonesian policy community and private investment are attempting to take advantage of 
the unprecedented growth rates in consumer spending, doubling twice between 2000 and 
2010 (Planet Retail, 2011, cited in Reardon et al., 2010). 

Cities across Indonesia will add another 45 million people between 2010 and 2025 (World 
Bank 2009).  Planet Retail forecasts consumer food spending to increase by 50% 
between 2010 and 2015. At present, food spending accounts for two-thirds of total 
consumer spending. Over the past decade, industry sources estimate that the annual 
compound sales growth for the leading 14 food retail chains in Indonesia is almost four 
times faster than GDP growth (Reardon et al, 2010).  

The main growth in per capita food consumption is in high value foods --animal products, 
fruits, vegetables, fish, oils and prepared food. Per capita consumption of low-value grains 
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and tubers continues to decline. Over the 10 year period from 2000 to 2010, daily per 
capita consumption of fruits increased by 30% and vegetables by 11.5% (BPS, 2011). 
This increasing consumer demand for fruits and vegetables involves new middle- and 
high-income households with a willingness to pay for distinct varieties, better quality, safer 
standards, more uniformity, private labels, and related attributes associated with product 
and chain ‘upgrading’. 

These growing modern food chains allow small holders and agribusinesses to diversify, to 
move up the product value ladder and to build more collaborative links with consumer 
driven markets. Farmers have increasing opportunities to upgrade from producing bulk 
commodities for spot markets assessed on basic visual quality attributes, to producing 
preferred varieties and specific grades. The relatively few Indonesian producers selling to 
supermarkets are progressively incorporating a wider range of characteristics related to 
production and process practices, record keeping, traceability along the supply chain, and 
risk and quality management structures. 

The retail end of traditional market channels for fruits and vegetables is highly competitive. 
Our producer surveys suggest farmers consider their bargaining position to be better than 
five years ago, as buyers and traders compete for their products to supply wholesale and 
wet markets. 

From its inception, this project anticipated potential economic benefits to food consumers, 
to small farmers and to unemployed workers who find newly created jobs sorting, 
processing, packaging, transporting and trading food. Real wage increases are another 
important source of economic gains in the rapidly expanding food markets. 

The project’s research leads to economic benefits for consumers, farmers and wage 
earners by producing new and better information, filling research gaps and confirming, 
guiding, and encouraging or dispelling the current rationale for policy and program 
decision making. Thus, this project aimed to lay the foundation for improving the pace of 
economic benefits to consumers and producers by providing policymakers and project 
managers with innovative information based on sound empirical research. To date, most 
agriculture policy and rural development programs are not informed by large-scale 
random farm household surveys. 

The project team recognizes that the economic impacts are linked directly to the quality of 
our research methods, how well the project team communicates the outputs, encouraging 
and inducing policymakers to provide appropriate support for small holders and midstream 
actors in the wholesale and processing segments to develop the overall efficiency of the 
chains. As this is a research project, not a development project, the impact pathway is via 
adding to the evidence base and communicating that evidence for improved policy and 
program design of national and local governments, ACIAR and related NGO and 
international donor activities.  

The key, most consequential research results that are being presented to the policy 
community in Indonesia include: 

The modern sector is small relative to the traditional sector. And while the modern sector 
is growing faster, it is from a much smaller base. The traditional sector will dominate for 
years to come, presenting enormous opportunities for improved chain productivity. The 
research results from Objective One generated crucial new information about how much 
Indonesian consumers are spending on high value fruits and vegetables and in which 
market segments the spending is taking place. Incorporating this new information into the 
policy process can produce enormous economic benefits for producers and consumers. 

We now know that the share of vegetables purchased at modern retail outlets is very 
small (less than 5%), suggesting any supermarket standards or efforts to organize supply 
chains have a negligible effect on vegetable farmers. We also now have empirical 
evidence that the growth of modern retail outlets, although dramatic, is not high enough to 
cause a contraction in the traditional food retailers.  In fact, the project’s research strongly 
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suggests that even after 10 years, the traditional food channel will likely still represent 
three-quarters of food demand. 

In addition, the project demonstrates that urban consumers are aware of organic and 
pesticide-free food and willing to pay a modest premium, but they are not aware of the fact 
that there are no legal standards for labelling food as organic or pesticide-free.  Demand 
for these products will grow as income and education rises.  Given the growing demand, 
the government can explore the feasibility of establishing legal standards for organic and 
pesticide-free labelling. 

As highlighted in the initial project document, Indonesian consumers spent about US 
$41/person/year in the mid 2000s on fruits and vegetables, equivalent to about US $8.8 
billion/year in total. Assuming that quality sensitive consumers represent just one-quarter 
of the urban consumers (or 12% of all Indonesian consumers), that they are willing to 
spend just 10% for quality or food safety characteristics that can’t be obtained today, and 
that just half of these benefits are passed on to farmers, this implies that improving the 
transmission of quality information could generate benefits for farmers of more than US 
$50 million per year. 

The project also found evidence that modern food retailer growth leads to a rising share of 
the food budget being allocated to less healthy foods.  This evidence suggests that 
consumers who use modern food retailers are more likely to have an obese person in the 
household. While causality is difficult to establish, policies targeted at improving nutrition 
outcomes for these groups could reduce significantly the negative impacts and health 
related costs of poor nutrition.  

The distinction between traditional and modern sectors is difficult to define. Local and 
national investment in food market infrastructure benefits both producers and consumers 
as more produce reaches retails markets at lower costs. The potential economic impacts 
from focusing on moving up the value ladder through policy incentives and appropriate 
public investments (rural roads, cold chain storage, better post harvest practices) in 
traditional include:  (i) wide regional economic impacts from value adding activities and the 
flow on socio-economic impacts for local communities (more jobs, more local investment); 
(ii) more sustainable food production systems through better information sharing and 
stronger market relationships; and (iii) new networks of traders and food retailers leading 
to new market and investment opportunities. 

In addition, there is a gain to Indonesia’s trade balance and thus domestic development 
via improving horticulture supply chains instead of importing fruit and vegetables from 
other parts of Asia. A rough calculation based on 2006 estimates of Indonesian 
supermarket chain sales of fruits and vegetables is about 500 million dollars; roughly 60% 
of these sales are imports. Hence, it is possible for Indonesia to replace up to 300 million 
dollars of imports with local output and jobs. This figure is near to its horticulture exports at 
that time, so the figure is substantial. This import-substitution effect will grow over time as 
the supermarkets gain share in the produce market. However, it is likely that demand for 
imports from Australia will not wane over time as they are mainly of products 
complementary to the product set produced in tropical Indonesia. 

Supermarkets are not likely to squeeze out small farmers or traditional retailers. The 
current Indonesian policy is overly protective of traditional markets, using zoning and 
regulatory policies to slow supermarket growth rather than focusing on incentives for wet 
markets to innovate, compete, improve hygiene standards, shift to more consumer choice. 
For example, Indonesia’s use of zoning policies to prevent supermarkets from building 
stores near wet markets has not slowed the modern market development. In fact, those 
policies contributed directly to the proliferation of convenience food stores owned by the 
supermarkets and opening thousands of new stores in the past five years. 

We expect that the project findings concerning food quality requirements and the 
economic payoff of domestic market opportunities on Java will lead to a continued shift 
toward policymakers’ thinking of competitiveness -- not just in terms of Indonesian farmers 
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besting foreign farmers in foreign markets, but also Indonesian farmers being competitive 
in dynamic traditional markets in Indonesia. 

We do emphasize that while export markets are very important both in volume and in the 
degree of incentive and signalling that they provide to farmers to improve and differentiate 
quality, domestic procurement by Indonesian traditional and modern supermarkets is 
much larger than the export sales. The project results demonstrate that the opportunities 
for gains from domestic market upgrading are much greater than export markets. Farmer 
competitiveness in national markets has greater economic impacts. 

Participants in the modern sector earn higher incomes. However, our surveys suggest 
only around 3% are working with supermarkets. Policies, investments and programs 
focusing on doubling the proportion to 10% over the next 10 years can increase 
household incomes of tens of thousands of producer households by more than 25% 
relative to their incomes if they are were not to sell to the modern markets. 

Small farmers who are able to upgrade by moving up the “value ladder” and along the 
“product cycle” from bulk commodities to differentiated, higher value varieties, higher 
quality products, benefit through higher farm incomes. Others involved in the delivery of 
these products also benefit, i.e. those specialised wholesalers engaged in the delivery of 
differentiated products and local wage labour hired to harvest, clean, sort, package and 
transport products.  

Farmers have a greater probability of receiving value chain finance in the modern channel 
compared with the traditional channel. For example, in Indonesia’s mango chains, only 
5% of the farmers receive advances (input credit) from traders in general; but project 
research finds that share to be 80% in the modern channel. 

Education, training and location are more important than farm size and equipment to enter 
modern market channels. As emphasized in Reardon et al. (2007), supermarkets in the 
Asian region are turning increasingly toward intra-Asian trade. That creates local-region 
opportunities for farmers in Indonesia, and probably eventual sharpening of comparative 
advantage and overall regional efficiency and product diversification. The research results 
from this project highlight the gains to farmers selling into modernizing national and 
regional sourcing networks of retailers and processors. Policy and program activities that 
enhance these trends foment greater intra-regional trade and the gains from trade 
expected to flow therefrom. 

Research and subsequent policy and program action that encourages and facilitates a 
shift from traditional to modern market channels in horticulture increases farm incomes, 
product quality differentiation (and potentially food safety upgrading and traceability), rural 
employment, and access to credit, relative to the traditional market situation. In addition, 
much of the increased incomes are spent in local communities, improving houses and 
sheds. 

The project approach also identifies economic losses that may be felt by smallholders who 
are unable to remain competitive and those that service this uncompetitive part of the 
sector, such as traditional traders. It is important to recognise these potential losses and 
develop appropriate responses.  

8.3.2 Social impacts 

 The project carried out applied research on the transformation of the production and 
marketing of high-value agricultural commodities in Indonesia, as well as developing the 
capacity of Indonesian agricultural researchers.  The project did not have a social 
development component so we do not expect direct social impacts.  However, the growth 
and competitiveness of high-value agricultural commodities is likely to generate indirect 
social benefits in the communities that specialize in these commodities.  

In addition, analysis of the relationship between shopping behaviour and nutrition status of 
consumers could lead to better targeting of nutrition education messages.  For example, if 
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the data reveal a link between shopping at supermarkets or other modern retail outlets 
and obesity, then public health authorities could work with supermarkets to deliver 
nutrition messages to supermarket consumers to improve food choice decisions.   

8.3.3 Environmental impacts 

Although environmental issues were not a major focus of the project, the study of high-
value agricultural commodities did touch on environmental issues at several points.  The 
study of shallot farmers focused on differences between conventional growers and those 
using integrated pest management (IPM).  A stochastic frontier analysis demonstrated 
that IPM farmers do indeed use less pesticides and other chemicals, yet achieve the 
same level of productivity.  The analysis highlights the importance of education and 
training which allow farmers to manage pests with less chemicals.   

The analysis of mangosteen production revealed that growers selling into the modern 
markets (primarily for exports) spent less per tree on fertilizer and pesticides, but more on 
pre-harvest and harvest labour compared to those selling into traditional markets.  This 
may reflect the more labour-intensive methods involved in integrated pest management 
compared to traditional approaches based on agricultural chemicals. This suggests that 
modernization of market channels may have beneficial environmental effects.  It also 
highlights the fact that low-pesticide methods can be competitive, provided that growers 
have the necessary skills.  

One of the main environmental issues related to shrimp production is the loss of 
mangrove stands along the coast.  An analysis of characteristics of shrimp-growing 
communities that had successful mangrove rehabilitation programs showed that these 
communities (1) had higher rates of HYV adoption, which uses land more intensively and 
reduces the pressure to use mangrove areas; (2) had better ability to organize and 
coordinate a pool of labour; (3) had stronger systems for enforcing policy and 
discouraging free-riding in implementing mangrove planting programs.  This information 
could help improve government programs to promote rehabilitation of mangrove swamps. 

Finally, the urban consumer survey explored the attitudes of urban consumers toward 
organic and low-pesticide produce.  The analysis demonstrated that urban consumers 
prefer organic or low-pesticide products and are willing to pay a modest premium for 
them, but they are unaware of the fact that there are no government standards regarding 
the labelling of food as “organic” or “low-pesticide.”  This information could be useful in 
helping to create a market demand which creates incentives for farmers to reduce 
pesticide use.  

8.4 Communication and dissemination activities 

8.4.1 Description 

The project has used a variety of media and contexts to disseminate information about the 
project (particularly in the early stages) and results of the project (particularly in the later 
stages).   

The project team organized an inception workshop at ICASEPS in Bogor on 4 November 
2008.  At the workshop, presentations covered the background of horticultural 
development in Indonesia, trends in high-value agriculture, and methodological 
discussions related to the implementation of farmer surveys, trader surveys, and 
consumer surveys.  The list of presentations is provided in Section 8.4.2.   

In addition, the project team gave three presentations at the 4th International Symposium 
on Tropical and Subtropical Fruit, which took place at the International Conference Centre 
in Bogor in November 2008.  In addition, several members of the team met with Shrimp 
Club of Indonesia (SCI) on three occasions, attended a shrimp workshop in May 2009, 
and met with the Director of Domestic Markets of the Ministry of Trade in February 2009, 
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and discussed project goals and activities with representatives from the International 
Finance Corporation (IFC) in Jakarta in June 2009. 

In November 2009, Dale Yi gave a presentation at the Second Annual Coordination 
Meeting for the ACIAR project "Improving productivity and profitability of smallholder 
shrimp aquaculture and related agribusinesses in Indonesia" (see section 8.4.2 for more 
information).   

In February 2010, together with support from ACIAR’s Agricultural Business Program, the 
project sponsored and organized a 1.5 day preconference workshop for the Australian 
Agricultural and Resource Economics Society’s annual conference. The workshop, 
"Private Incentives and the Public Interest: The Role of Value Chain Research in 
Agriculture and Food Policy," presented, discussed and shared developments in research 
methods, recent empirical findings, and implications for agriculture and food policy. More 
than 100 participants attended including 25 ACIAR project collaborators from around Asia 
and the Pacific.  Ronnie Natawidjaja, Tahlim Sudaryanto, Wahida, and Wendy Umberger 
were among the presenters and keynote speakers. In addition, Tom Reardon participated 
in a mini symposium on value chain research via Skype. Sahara’s project-related paper 
was accepted by the Conference for presentation.  

In September 2010, Randy Stringer was invited to present an overview of the project to 
the Victoria Branch of the Australian Agriculture and Resource Economics Society In 
Melbourne. 

In September 2010, Wendy Umberger presented a paper based on the chilli producer 
survey and the urban consumer focus groups at a seminar in Germany (see section 8.4.2 
for more information).  

In October 2010, Sahara presented a paper based on the data from the chilli grower 
survey at the University of Adelaide’s International Business Symposium.  She won an 
award for the best presentation (see section 8.4.2 for the full citation).   

In November 2010, Randy Stringer presented the project’s work at the Indonesia’s 
National Horticultural Seminar, Research Reorientation to Optimize Production and Value 
Chains.  

In February 2011, Sahara presented a revised version of her paper at the Australian 
Agricultural and Resource Economics Society (AARES) annual conference in Melbourne.   
At the same conference, Wendy Umberger presented a version of a paper on the 
supermarket revolution and diet diversification in Indonesia (see section 8.4.2 for more 
information). 

In April 2011, Tom Reardon presented a summary of the preliminary results of the project 
at the annual meeting of the Board of Directors of the International Food Policy Research 
Institute in Jakarta, Indonesia.   

In September 2011, Wahida (ICASEPS/U Adelaide) gave a presentation on changing 
consumer preferences the ACIAR - John Allwright Fellowship Meeting in Canberra (see 
section 8.4.2).   

In October 2011, Wahida and Hery Toiba both gave research presentations at the 
University of Adelaide's Post Graduate Research Symposium (see section 8.4.2 for more 
information).   

In October 2011, Sahara presented her research at the Indonesian Student Association 
(ISA) discussion in University of Adelaide, while Hery Toiba presented his research in 
November 2011 (the full citations are found in section 8.4.2).  

In November 2011, Wahida  (ICASEPS/U Adelaide) presented the paper “Markets for 
high-value commodities in Indonesia” at an IFPRI conference on the Design and 
Implementation of Food Security Strategies in Katmandu, Nepal.   
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In January 2012, Randy, Hery, Sahara presented project papers in a one day workshop 
for Professor Arief Daryanto, Director of IPB’s Graduate School of Business and 
Management.  

In February 2012, Wahida presented results from the urban consumer survey at the 
AARES conference.   

In February 2012, Sahara, Hery Toiba and Wahida presented results from West Java 
chillies producer survey and urban consumer survey at the John Dillon Fellowship 
Meeting in Adelaide. The presentation material posted in Go Live, a "Discussion on 
Economic Integration in Indonesia" website, managed by ISA - University of Adelaide  

In February 2012, Randy Stringer presented project results at an ACIAR organized 
conference in Adelaide, Plausible futures for economic development and structural 
adjustment, impacts and policy implication for Indonesia and Australia (ADP/2005/068) 

In March 2012, Wahida presented the urban consumer sampling method and 
questionnaire design at the joint workshop between University of Adelaide and University 
of South Pacific on the "Fiji Retail Transformation Study"  

Three Indonesian graduate students (Sahara, Hery Toiba, and Wahida) had papers based 
on project research accepted for publication in the proceedings of the conference 
organized by the International Society for Horticultural Science (ISHS) on “Improving the 
Performance of Supply Chains in the Transitional Economies”.  The conference took place 
in July 2012 in Cebu, the Philippines (see section 8.4.2).  

On 11 December 2012, the project organized a final project workshop at the Hotel 
Borobudur in Jakarta.  The workshop featured 15 presentations covering the results of the 
analysis of each of the five commodities (chilies, shallots, mangoes, mangosteen, and 
shrimp) as well as the urban consumer survey.  Eleven of the 15 presentations were given 
by Indonesian researchers and all 15 involved Indonesian co-authors, a testament to the 
strong capacity building component of the project.  The list of presentations is provided in 
section 8.4.2.   

Although the project officially ended in June 2013, several more dissemination activities 
have been or will be carried out after this date.  First, Wahida, Wendy Umberger, and 
Randy Stringer gave presentations on project results at the First International Conference 
on Global Food Security at Wageningen University 29 September-2 October 2013.     

Second, about 20 papers produced under the project will be posted on a project web site 
hosted by IFPRI (http://www.ifpri.org/book-749/node/5365). The web site will also have 
background information on the project goals and activities, questionnaires used in the 
research, presentations given at the final workshop, and a list of the members of the 
project team with contact information.  The original plan was to create the web site early in 
the project implementation, but we realized that the lack of results would limit interest, so it 
was decided to wait until the papers were ready before launching the web site.  

Third, policy briefs will be prepared for each of the project papers.  The briefs will be made 
available to key stakeholders among Indonesian policymakers and the private sector, 
along with links to the web site for access to the full papers.   

Fourth, team members are exploring the feasibility of preparing a special edition of the 
Bulletin of Indonesian Economic Studies for selected papers produced by the project. In 
early October, the proposal for a special edition was approved by the editors of the BIES.  

http://www.ifpri.org/book-749/node/5365
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8.4.2 List of presentations 

Nicholas Minot. “Growth in high-value agriculture and emergence of vertical links with 
farmers” Presented at the Inception Workshop of the project ‘Markets for High-value 
Agriculture in Indonesia’” 4 November 2008, ICASEPS, Bogor, Indonesia.   

Ronnie Natawidjaja. “Policy and program context of horticulture development: Information 
gaps” Presented at the Inception Workshop of the project ‘Markets for High-value 
Agriculture in Indonesia’” 4 November 2008, ICASEPS, Bogor, Indonesia.    

David Shearer. “Horticulture development projects: Information gaps.” Presented at the 
Inception Workshop of the project ‘Markets for High-value Agriculture in Indonesia’” 4 
November 2008, ICASEPS, Bogor, Indonesia.   

Tom Reardon. “Value chain analysis and trader surveys” Presented at the Inception 
Workshop of the project ‘Markets for High-value Agriculture in Indonesia’” 4 November 
2008, ICASEPS, Bogor, Indonesia.   

Nicholas Minot. “Farmer surveys” Presented at the Inception Workshop of the project 
‘Markets for High-value Agriculture in Indonesia’” 4 November 2008, ICASEPS, Bogor, 
Indonesia.   

Randy Stringer. “Consumer surveys” Presented at the Inception Workshop of the project 
‘Markets for High-value Agriculture in Indonesia’” 4 November 2008, ICASEPS, Bogor, 
Indonesia.   

Randy Stringer. “Communication strategy” Presented at the Inception Workshop of the 
project ‘Markets for High-value Agriculture in Indonesia’” 4 November 2008, ICASEPS, 
Bogor, Indonesia.   

Ronnie Natawidjaja. “Advisory committee: Membership and role” Presented at the 
Inception Workshop of the project ‘Markets for High-value Agriculture in Indonesia’” 4 
November 2008, ICASEPS, Bogor, Indonesia.   

Dale Yi. “Farmed shrimp value chains in Lampung and South Sulawesi"  Presented at the 
Second Annual Coordination Meeting for the ACIAR project "Improving productivity and 
profitability of smallholder shrimp auqaculture and related agribusinesses in Indonesia" 
(FIS2005/169). 

Nicholas Minot.  “Project background” Presented at enumerator training for chili growers’ 
survey. ICASEPS, Bogor, Indonesia, 3 March 2010 

Hery Toiba, Wendy Umberger, Wahida, N. Minot. “Supermarkets and Dietary 
Transformation: Urban vs. Rural Indonesian Consumers”  Selected Paper at the First Joint 
EAAE/ AAEA Seminar “The Economics of Food, Food Choice & Health” Freising, 
Germany, 15-17 September, 2010. 

Sahara, Amos Gyau, Randy Stringer, and Wendy Umberger, 2010. "Farmer-trader 
relationships in the Indonesian chilli markets:  the role of relationship quality in modern 
and traditional supply chains."  International Business Symposium. University of Adelaide. 
October 2010. 

Nicholas Minot. “Project summary of ‘Markets for high-value commodities in Indonesia: 
Promoting competitiveness with inclusiveness’” Presented at enumerator training for the 
urban consumer survey at ICASEPS, Bogor, 28 October 2010. 

Sahara, Amos Gyau, Randy Stringer, and Wendy Umberger, 2010. “Farmer-trader 
relationships in the Indonesian chilli markets:  The role of relationship quality in modern 
and traditional supply chains.”  Paper selected for presentation at the 2011 Australian 
Agricultural and Resource Economics Society Conference. Melbourne, 9-11 February 
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Toiba, H., W.J. Umberger, W. Maghraby and N. Minot. 2011. “The Supermarket 
Revolution & Diet Diversification: What are the Implications for Rural Indonesian 
Households?”  Paper selected for presentation at the 2011 Australian Agricultural and 
Resource Economics Society Conference. Melbourne, 9-11 February  

Nicholas Minot. “Contract farming in developing countries: Opportunities and challenges” 
Presented at the Institut Pertanian Bogor (Bogor Agricultural University), Bogor, 
Indonesia, 17 June 2011. 

Wahida "Impact of changing consumer preferences on willingness to pay for high-value 
horticulture commodities in modern and traditional trade channel" Presented at ACIAR - 
John Allwright Fellowship Meeting in Canberra, September 2011. 

Wahida. "Indonesian Consumers’ Demand for Credence Attributes in Fresh Food 
Products"  Presented at the University of Adelaide's Post Graduate Research Symposium, 
Adelaide, October 2011.   

Hery Toiba " Indonesian Consumers’ Choice of Food Retail Formats: Are Traditional Food 
Retailers being “Crowded Out”?" Presented at the University of Adelaide's Post Graduate 
Research Symposium, Adelaide, October 2011.   

Sahara.  "Indonesian Chili Farmers' Participation at the Supermarket Channel” Presented 
at the Indonesian Student Association (ISA), University of Adelaide, October 2011.  The 
presentation material posted in Go Live, a "Discussion on Economic Integration in 
Indonesia" website. 

Wahida. “Markets for high-value commodities in Indonesia” Presented at an IFPRI 
conference on the Design and Implementation of Food Security Strategies, Katmandu, 
Nepal, November 2011. 

Hery Toiba.  Indonesia consumers' choice of food retail formats: are traditional food 
retailers being "crowded out"?.  Presented at the Indonesian Student Association (ISA) 
discussion in University of Adelaide, November 2011. 

Wahida, W. J. Umbeger, Nicholas Minot and Randy Stringer. "Exploring Indonesian 
Consumers’ Demand for Certified Organic and Pesticide-Free Agricultural Products” 
Presented at the 2012 AARES Conference, 7-10th  February 2012, Fremantle – Perth, 
Western Australia 

Wahida, W.J. Umberger, H. Toiba and N. Minot.  "Exploring Indonesian Consumers’ 
Willingness to Pay for High-Value Agricultural Products” Presented at International 
Society for Horticultural Science (ISHS) on “Improving the Performance of Supply Chains 
in the Transitional Economies”, 4-7th July 2012 in Cebu, the Philippines. 

Sahara, Wendy J. Umberger and Randy Stringer. "Marketing preferences of small chili 
farmers in Indonesia: An application of best-worst scaling,"  Presented at International 
Society for Horticultural Science (ISHS) on “Improving the Performance of Supply Chains 
in the Transitional Economies”, 4-7th July 2012 in Cebu, the Philippines. 

H.Toiba, W.J. Umberger, Wahida, N. Minot and R. Stringer.  "Indonesia consumers' 
choice of food retail formats: Are traditional food retailers being 'crowded out'?," presented 
at International Society for Horticultural Science (ISHS) on “Improving the Performance of 
Supply Chains in the Transitional Economies”, 4-7th July 2012 in Cebu, the Philippines. 

H. Toiba, Wahida, W. J.  Umberger, N.Minot and R. Stringer.  "Dietary transformation in 
Indonesia: is the 'Supermarket Revolution' to Blame?"  poster at the 2012  Annual 
Meetings of the American Agricultural Economics Association, 12-14th August 2012 in 
Seattle. 

H. Toiba, Wahida, W. J. Umberger, N.Minot and R. Stringer.  "The 'Supermarket 
Revolution' in Indonesia: Will Traditional Markets be 'Crowded Out'?"  poster at the 2012  
Annual Meetings of the American Agricultural Economics Association, 12-14th August 
2012  in Seattle. 
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Nicholas Minot. “Random sampling for surveys: Concepts and methods” Presented at the 
PPIA - GoLive  Indonesia workshop series, University of Adelaide, Adelaide, 4 October 
2012.  

W. Umberger. “The Indonesian Food Consumer Study: Determinants of Change, 
Implications for Agricultural Development, Food & Nutrition Policy” Presented at ACIAR, 
Canberra on 2 October 2012. 

Tahlim Sudaryanto. “Agricultural policy context and trends in Indonesia” Presented at the 
Final Workshop of Transforming Markets for High-Value Agricultural Commodities: 
Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 December 
2012. 

Ronnie Natawidjaja. “Overview of issues in development of high-value agriculture in 
Indonesia.”  Presented at the Final Workshop of Transforming Markets for High-Value 
Agricultural Commodities: Promoting Competitiveness and Inclusiveness, Hotel 
Borobudur, Jakarta 11 December 2012. 

Nicholas Minot. “Background, objectives, and activities of the project.” Presented at the 
Final Workshop of Transforming Markets for High-Value Agricultural Commodities: 
Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 December 
2012. 

Hery Toiba. “Indonesian Consumers’ Choice of Food Retail Formats: Are Traditional Food 
Retailers Being “Crowded Out”?” Presented at the Final Workshop of Transforming 
Markets for High-Value Agricultural Commodities: Promoting Competitiveness and 
Inclusiveness, Hotel Borobudur, Jakarta 11 December 2012.  

Wahida. “Exploring Demand for High-Value Agricultural Commodities and Certification 
Schemes” Presented at the Final Workshop of Transforming Markets for High-Value 
Agricultural Commodities: Promoting Competitiveness and Inclusiveness, Hotel 
Borobudur, Jakarta 11 December 2012. 

Nicholas Minot. “Urban shopping patterns and implications for high-value agriculture” 
Presented at the Final Workshop of Transforming Markets for High-Value Agricultural 
Commodities: Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 
December 2012. 

Wayan Rusastra. “Agribusiness Development of Chili and Shallot: Status of Production, 
Marketing and Consumption in Indonesia” Presented at the Final Workshop of 
Transforming Markets for High-Value Agricultural Commodities: Promoting 
Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 December 2012. 

Sahara. “Channel choice decisions and market relationships between farmers and buyers 
in the Indonesian chili industry” Presented at the Final Workshop of Transforming Markets 
for High-Value Agricultural Commodities: Promoting Competitiveness and Inclusiveness, 
Hotel Borobudur, Jakarta 11 December 2012. 

Nur Khoiriyah Agustin. “Production and Profitability Analysis of Shallot in North Coast 
Area: Conventional vs Minimum Pesticide” Presented at the Final Workshop of 
Transforming Markets for High-Value Agricultural Commodities: Promoting 
Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 December 2012. 

Wahida, W. “The Future of Smallholder Shallot Growers: Investigating the selection of 
Harvesting Methods” Presented at the Final Workshop of Transforming Markets for High-
Value Agricultural Commodities: Promoting Competitiveness and Inclusiveness, Hotel 
Borobudur, Jakarta 11 December 2012. 

Eka Puspitawati. “The patterns, determinants and effects of modern channel participation: 
The case of Indonesian potato farmers” Presented at the Final Workshop of Transforming 
Markets for High-Value Agricultural Commodities: Promoting Competitiveness and 
Inclusiveness, Hotel Borobudur, Jakarta 11 December 2012. 
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Tom Reardon. “Transformation of mango markets in Indonesia in the regional context” 
Presented at the Final Workshop of Transforming Markets for High-Value Agricultural 
Commodities: Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 
December 2012.  

Dale Yi. “Roles of Local Collector in Improving Shrimp Market Channel Efficiency” 
Presented at the Final Workshop of Transforming Markets for High-Value Agricultural 
Commodities: Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 
December 2012. 

Irlan Rum. Determinant and Factors of Mangosteen farmers participation in Export Chain.” 
Presented at the Final Workshop of Transforming Markets for High-Value Agricultural 
Commodities: Promoting Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 
December 2012. 

Handewi P Saliem. “Conclusion and next steps” Presented at the Final Workshop of 
Transforming Markets for High-Value Agricultural Commodities: Promoting 
Competitiveness and Inclusiveness, Hotel Borobudur, Jakarta 11 December 2012. 

Wahida, D. Yi, W. J. Umberger, N. Minot and R. Stringer.  “Comparing Productivity and 
Technical Inefficiency of Integrated Pest Management Compliant and Non-Compliant 
Farmer: The Case of Shallot Growers in Indonesia” Presented at the 2013 AARES 
Conference, 5-8th February 2013, Darling Harbour – Sydney, Australia 

Wahida, W. J. Umberger, and R. Stringer.  “Exploring Indonesian consumers’ demand for 
certified organic agricultural products ” will be presented as oral presentation at  the First 
International Conference on Global Food Security, Holland, 29th Sep- 3rd October 2013. 

Wahida, D. Yi and W. J. Umberger.  “Productivity and technical inefficiency of integrated 
pest management compliant and non-compliant farmers: the case of shallot growers in 
Indonesia” will be presented as oral presentation at  the First International Conference on 
Global Food Security, Holland, 29th Sep- 3rd October 2013.  

Wahida. “Comparing Productivity and Technical Inefficiency of IPM Compliant and Non-
Compliant Farmer : The Case of Shallot Growers in Indonesia”, presented  at John Dillon 
Fellowship Meeting, Global Food Studies, Faculty of the Professions, University of 
Adelaide, 25 February 2013. 

Randy Stringer. “Retailing Services: Potential for, and Challenges to Enhancing SME 
Participation in Supply Chains” Presented at the APEC workshop: SMEs and the retail 
sector Surabaya, Indonesia, 10-11 April 2013 

Wahida. “Designing and implementing a quantitative survey: Notes from fieldwork in 
Indonesia”  Presented at the PPIA - GoLive  Indonesia workshop series, University of 
Adelaide, 9 June 2013. 

Wahida. “Sharing Research Experiences” presented  at the Welcoming Event of the new 
Aus Aid Scholars, University of Adelaide, 21 June 2013. 

Wahida.  “Research Design: Tips and Challenges” presented at the Pre Research 
Workshop, Master of Global Food and Agriculture Business, University of Adelaide, 29 
July 2013. 

Wahida. “Research Design: Tips and Challenges” presented at the University of Adelaide 
Ausaid Scholars’ Association, LG 28 Napier Building, Tuesday 13 August 2013. 

Nicholas Minot. “Urban shopping patterns in Indonesia and implications for food security” 
Presented at the APEC Conference: Meeting Food Security Goals with Good Policy, 
Medan, Indonesia, 26-27 June 2013. 

Wendy Umberger. “Dietary transformation in Indonesia: Is the “supermarket revolution” to 
blame?” Presented at the First International Conference on Global Food Security, 
Noordwijkerhout, The Netherlands, 29 September-2 October 2013. 
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Wahida. “Exploring Indonesian consumers’ demand for certified organic agricultural 
products.”  Presented at the First International Conference on Global Food Security, 
Noordwijkerhout, The Netherlands, 29 September-2 October 2013. 

Wahida. “Productivity and technical inefficiency of integrated pest management compliant 
and non-compliant farmers: The case of shallot growers in Indonesia” Presented at the 
First International Conference on Global Food Security, Noordwijkerhout, The 
Netherlands, 29 September-2 October 2013. 
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9 Conclusions and recommendations 

9.1 Conclusions 

The modern sector in high-value agriculture is growing, but still small.  Just 3% of chili 
growers in the highlands of Java supply supermarkets.  Among shallot growers in Brebes 
who know where their shallots end up, 96% say some goes to traditional markets, 4% say 
some is sold in supermarkets, 16% to a processor, and 5% to exports.  Among 
mangosteen growers, about 8% sell to traders who sell some of their product to modern 
channels, mainly exports (this matches with estimates that 5-8% of mangosteens are 
exported).  Among mango growers in NTB with more than 100 trees, just 5% reported that 
their product went to supermarkets (although this percentage is probably higher in Java).  
These results are corroborated by the urban consumption survey which revealed the 
share of modern retailers in food spending is less than 5% for most fresh vegetables 
(including chilies and shallots), less than 10% for most tropical fruits (including mango and 
mangosteen), and 11% for shrimp.   

The distinction between traditional and modern sectors is not always clear-cut.  Most 
growers sell into a traditional channel, while some sell to traders who supply both 
traditional channels (wet markets) and modern channels (supermarkets, processors, or 
exporters).  Supermarkets may buy from traditional wholesale markets or from special 
traders who buy from traditional channels, then sort and pack to meet supermarket 
requirements.  This complicates the task of estimating the impact on farmers of selling into 
“the modern channel.”   

The quality requirements of modern food retailers currently do not have much effect on 
horticultural producers. As mentioned above, less than 10% of urban demand for fresh 
vegetables and tropical fruits is channelled through modern retailers.  The bulk of fresh 
fruits and vegetables in urban areas are purchased from wet markets, small shops, 
peddlers, and semi-permanent stands.  Even high-income households spend less than 
one-third of their food budget in supermarkets and other modern retailers. Furthermore, 
supermarkets sometimes source from traders who sort and package produce from the 
traditional channels.  Under this arrangement, the quality requirements of supermarkets 
do not filter down to the farm level.   

Our projections suggest that food sales by modern retailers will grow rapidly, about 9% 
per year, but it will not dominate urban food purchasing patterns for decades.  Based on 
current patterns of supermarket use, expected urbanization, and plausible income growth, 
we project that even after 10 years of rapid growth, the modern channel will represent less 
than one-third of urban food spending. 

Growth in modern food retailers is probably demand-constrained.  Many urban consumers 
cannot afford to pay the higher prices at modern outlets, and among the high-income 
consumers who can afford to, many prefer to purchase fresh produce at wet markets and 
other traditional outlets.   

Small shops and other traditional food retailers are not being squeezed out.  Although 
traditional food retailers will lose market share to the growing modern sector, they will 
continue to grow in absolute terms at about 5% per year over the next decade.  Of course, 
individual shops may be adversely affected by the opening of new supermarkets, but 
aggregate sales at traditional food retailers will continue to grow in absolute terms.  

Growers who supply the modern sector earn higher incomes.  Analysis of chili, 
mangosteen, and mango growers indicates growers supplying the modern channel earn 
higher income than those supplying the traditional channel.  In the case of chili, growers 
supplying supermarkets earn 80% more after controlling for other factors.  Mango growers 
supplying the “intermediate” channel (large wholesalers and long-distance traders) have 



Final report: Markets for high-value commodities in Indonesia: Promoting competitiveness and inclusiveness 

Page 56 

higher yields than those supplying the traditional channel.  In mangosteen production, 
growers supplying the modern (export) channel have higher yields and earn higher prices.  
Even farmers who are not supplying modern marketing channels report that neighbours 
who do have had positive experiences with it.   

Training and location are more important than farm size and equipment to enter modern 
market channels.  In analysing the differences between farmers supplying traditional and 
modern sectors in the different commodity sectors, we generally find that farm-size is not 
a significant predictor (or only weakly), whereas education, training, and location near 
markets are significant.  For example, in the case of mangosteens, farmers participating in 
the modern channel are more likely to grow non-local varieties, to have received training, 
to use less chemicals, and to hire more labour for pruning and harvesting. These 
production methods lead to higher quality, better prices, and higher income.  In the case 
of shrimp, farm-size is not a factor in adoption of intensive production, though owning a 
water pump and having remittance income are.  

Horticultural production and marketing is being transformed, but not primarily by the 
modern sector.  Each sector shows evidence of changes, sometimes dramatic, in varietal 
choice, production methods, or marketing patterns.  However, most of this change is 
being driven by new technology, wider markets, and competition rather than quality 
demands by supermarkets, processors, and exporters.  While modern buyers often have 
higher requirements, they are still too small to explain the changes observed.  In addition, 
some “modern” buyers, like chili paste processors, prefer the lower-quality, less expensive 
product.   

Urban consumers are willing to pay a modest premium for organic or pesticide-free 
produce.  Furthermore, the demand for organic and pesticide-free produce rises with 
income, so we expect this demand to rise over time as urban incomes increase.   

However, urban consumers are not aware that the government does not regulate organic 
and pesticide-free labelling.  They prefer that the government manage the certification 
process rather than relying on private third-party certification. 

9.2 Recommendations 

Even given the rapid growth of supermarkets and other modern retailers, the analysis in 
this report suggests that the wet markets and other traditional retailers will not be 
squeezed out, in that they will continue to grow in absolute terms.  The shift in market 
share from traditional to modern retailers will be gradual, at least over the coming decade. 
This finding weakens the rationale for current policies to restrict the growth of modern 
retailers through zoning and investment restrictions.  There may be other reasons to 
monitor and regulate the growth of large food retailers (such as traffic congestion), but 
they should not be restricted in the belief that small shops are being driven out of 
business.     

Government efforts to help farmers connect to modern markets are useful in the sense 
that farmers supplying supermarkets generally benefit in terms of higher income.  This 
may result from higher yields due to improved seed, credit, and technical assistance, or it 
may result from better prices due to higher quality and value-added activities such as 
farm-level sorting and packaging.  Even farmers who supply traditional marketing 
channels have heard of positive experiences from their neighbours who participate in 
modern marketing channels.   

Not all “modern” marketing channels fit this pattern, however.  For example, processors 
who produce chili paste are more interested in quantity and low price than high-quality 
chilies.  The lesson is that it is important to verify that a particular market is remunerative 
before designing programs to help farmers supply it.   
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One of the two main obstacles to supplying modern marketing channels is producing the 
quality that is required.  In both the chili and shallot farmer surveys, low quality of the 
product was one of the most important reasons that farmers cited as an obstacle to 
participating in modern marketing channels.  Although the exact mix depends on location 
and commodity, the government can help growers improve quality with the development 
and dissemination of new varieties and farmer training.  The adoption of new varieties is 
particularly important in raising productivity and income in shrimp and mango production.  
Among chili farmers, training in production methods and credit are believed to be the most 
important useful ways that the government could assist farmers in accessing modern 
marketing channels.  Among shallot growers, farmer training and price stabilization were 
most often cited as facilitating access to the modern sector.   

The other obstacle to supplying modern channels is volume, the need to aggregate 
production from various growers to reach adequate quantities.  This might imply a need 
for government efforts to facilitate the formation of farmer organizations.  Indeed, the 
shallot study found that membership in a farmer organization is positively associated with 
IPM adoption.  And among shrimp producers, membership in a farmer organization is 
associated with adoption of high-yield varieties of shrimp.  On the other hand, the surveys 
revealed that chili and shallot farmers do not believe government efforts to create farmer 
organizations are very useful.  Just 5-6% of respondents in the survey cited this as an 
important role for government.  This may reflect negative experiences with such efforts in 
the past and/or the view that farmer organisations are useful, but it is not necessary for 
government to be involved creating them.   

However, because the modern market channel is so small, agricultural development 
strategy should not rely entirely on efforts to connect farmers to modern marketing 
channels since such a strategy would only benefit a very small percentage of farmers.  
The bulk of public investments and policy to help small farmers growing high-value 
commodities should focus on improving income earned from participating in traditional 
channels.   

Traditional markets tend to be most efficient when there are a large number of traders, 
farmers are well informed, and the product is homogeneous.  The government can help 
make traditional agricultural markets competitive by assuring that farmers are well 
informed about prices (perhaps through the use of mobile phones) and that licensing 
requirements for traders are minimal.  High-value agricultural commodities vary 
significantly in quality and hence value, but grades and standards help transmit incentives 
for quality back to farmers.  It is important that these grades and standards are easy to 
use and correspond to consumer demand and the premia they are willing to pay.  

According to the urban consumer survey, traditional wet markets are appreciated by urban 
consumers for their low prices and fresh products, but they lose some higher-income 
customers to supermarkets because of the less attractive “shopping experience” and 
perceived lack of cleanliness.  Municipal authorities could work with market managers to 
improve the hygiene and shopping experience of traditional wet markets to keep them 
competitive in the face of the growing numbers of middle- and upper-income shoppers. 

Given the expected growth in demand for organic and pesticide-free produce and the lack 
of regulation of this sector, the government should explore the feasibility of establishing 
standards for labelling products organic or pesticide-free.  A first step would be to test 
produce for pesticide residues to see if vendors are mislabelling conventional produce as 
organic or pesticide-free.  A second step would be to estimate the costs of monitoring and 
enforcement in a certification scheme to see if it could be done within the price premium 
that consumers are willing to pay.   
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10.2  List of publications produced by project 

 

 Authors Title Status & comments 

1 Puspitawati, 
Gyau, Stringer, 
Umberger 

Determinants of trust in the 
Indonesian potato industry: a 
comparison between groups of 
potato farmers in West Java 

Published 2011, in Journal of 
Agribusiness 29(1): 66-84. 

2 Puspitawati, 
Umberger, 
Stringer 

Producer incomes, modern retail 
chains and potato contracts. 

 

3 Puspitawati, 
Umberger, 
Stringer 

The determinants and motivations 
of participation in modern retail 
channels: the case of potato 
producers in West Java.  

Presented at final project 
workshop, Jakarta, Dec. 
2012.  

4 Umberger, 
Puspitawati, 
Stringer 

Does gender influence channel 
choice among potato farmers in 
West Java? 

 

5 Umberger, 
Stringer, Mueller, 
Reardon 

Using Best-Worst Scaling to 
Determine Market Channel Choice 
by Small Farmers in Indonesia 

 

6 Sahara, 
Umberger, 
Stringer 

Contractual arrangements and 
commitment in the Indonesian 
supermarket channel 

Part of Sahara’s PhD 
dissertation 

7 Sahara, Stringer, 
Umberger, and 
Minot 

Characteristics of farmers in the 
traditional and supermarket 
channels 

Part of Sahara’s PhD 
dissertation 

8 Sahara, Minot, 
Stringer, and 
Umberger 

Determinants of small-scale farmer 
participation in supermarket 
channels and the impact on 
household income: Evidence from 
Indonesia 

Presented at the ISHS 
conference in Cebu, the 
Philippines, July 2012. Part of 
Sahara’s PhD dissertation 

9 Sahara, Gyau, 
Stringer, 
Umberger 

Farmer-trader relationships in 
Indonesian chili markets:  The role 
of relationship quality in modern and 
traditional supply chains 

Part of Sahara’s PhD 
dissertation 

10 Perkasa, Minot, 
Umberger, 
Stringer 

How transaction costs influence 
shallot traders in Brebes, Indonesia 

 

11 Wicaksena, Yi, 
Stringer 

Determinants of Indonesian shallot 
growers’ bargaining power during 
the food retail transformation era 

 

12 Wahida Impact of low-pesticide shallot 
production on household income in 
Indonesia: An application of 
propensity score matching 

Will be part of Wahida’s PhD 
dissertation. 

13 Yi, Reardon, 
Stringer 

Modern variety adoption and 
intensification in Indonesian shrimp 
aquaculture: Are poor farmers 
included? 

From dissertation of Dale Yi 

14 Yi, Reardon Diffusion of HYV shrimp and 
mangrove forest rehabilitation in 
Indonesia 

From dissertation of Dale Yi 
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15 Yi, Reardon Allocative efficiency of shrimp 
traders in Indonesia  

From dissertation of Dale Yi, 
presented at final project 
workshop, Jakarta, Dec. 2012 

16 Reardon The Mango Farm Economy of West 
Nusa Tenggara Province in 
Indonesia 
 

Presented at final project 
workshop, Jakarta, Dec. 
2012. 

17 Minot, Stringer, 
Umberger, 
Wahida 

Urban food shopping patterns and 
their implications for high-value 
agriculture 

Accepted as poster at 2013 
AAEA conference. Presented 
at final workshop and APEC 
conference in Medan. 

18 Wahida, Toiba, 
Umberger, Minot 

Exploring Indonesian Consumers' 
Willingness to Pay for High Value 
Agricultural Products 

Presented at AARES in 2012, 
the ISHS conference in July 
2012, and the Global Food 
Security Conference in Sept-
Oct 2013. 

19 Umberger, 
Toiba, and Minot  

Diet transformation in Indonesia: 
Implications and Opportunities for 
smallholders  

From Hery's dissertation. 
Presented as poster at AAEA 
conference in Seattle, Aug 
2012 and at Global Food 
Security Conference, Sept-
Oct 2013. 

20 Toiba, 
Umberger, 
Minot, Stringer, 
Wahida 

Indonesian consumers' use of 
modern and traditional food 
retailers: Will traditional food 
retailers be 'crowded out'? 

Presented at ISHS 
conference in the Philippines, 
final project workshop, and 
2012 AAEA meetings in 
Seattle.  
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