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Short supply chain participation and market
performance for vegetable farmers in China*

Xiaoheng Zhang, Ping Qing and Xiaohua Yu †

The fresh food supply chain in China has begun to reduce the number of
intermediaries that connect producers and consumers. Using farm-level data, this
paper investigates the impacts of short supply chain participation on vegetable
farmers’ market performance, including profits, productivity, production cost, price
and price risk. The results show that the participation in a short supply chain is a
profit-maximising strategy and risk management tool for farmers. The increase in
profit is attributed to productivity advantages, farm size expansion, and risk reduction
rather than because of price premiums or cost savings. A policy implication is that
short supply chain promotion has many benefits, but the government should be more
concerned about the sustainability of short supply chains.

Key words: farmers’ income, market performance, price risk, productivity, short
supply chain.

1. Introduction

Fresh food supply chains in China are evolving with a reduction in the
number of intermediaries that connect producers and consumers. Motivated
by rapid urbanisation and increasing incomes, many new marketing channels
have emerged in response to consumers’ concerns for food quality and safety
(Rao and Qaim 2011; Wang et al. 2014a), such as farming-supermarket
docking, direct sales to restaurants and canteens, you-pick operations and
community supported agriculture. Although the conventional long supply
chain efficiently distributes food across the country, consumers know less
about the provenance of their food because many intermediaries are involved
(Calvin et al. 2006). These new marketing channels reduce food miles
between farmers and consumers and increase consumer knowledge about the
origin of their food, how it was produced, and who produced it.
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Moreover, the closer connection between farmers and consumers has the
potential to build trust. Consumers are more likely to trust farmers to
produce the food in a safe manner because they can monitor the production
process and trace problems to the farmers when the supply chain is short
(Hendrickson and Heffernan 2002; Kirwan 2004). These new marketing
channels are generally defined as short supply chains, that is, farmers sell their
products through one intermediary or directly to consumers. The short
supply chains have overlapping characteristics with local food systems and
direct marketing, which have been studied in the literature (Uematsu and
Mishra 2011; Wang et al. 2014b; Mundler and Rumpus 2012). The market
share of short supply chains account for approximately 30% of China’s total
agricultural sales at the end of twelfth 5-year plan1 (2011–2015).
The development of short supply chains is also consistent with one of the

motivations for the Rural Revitalisation Strategy proposed in 2017 by the
Chinese government. Short supply chains have potential social and local
economic benefits (Hendrickson and Heffernan 2002; Kirwan 2004; Otto and
Varner 2005; Kneafsey et al. 2013). The development of short supply chains
is beneficial to local economic regeneration because of the multiplier effects
(Otto and Varner 2005; Kneafsey et al. 2013) created by maintaining local
employment and retaining a higher share of value added locally. For
example, the estimated multiplier effect in Iowa is 1.58 (Otto and Varner,
2005). The short supply chain also has potential to promote interaction and
trust between farmers and consumers that may further contribute to inclusive
social and behavioural changes (Kneafsey et al. 2013).
Whether farmers could achieve additional economic incentives is crucial to

the sustainability of short supply chains. The farm-level economic impacts of
short supply chains have been extensively studied, but no general conclusion
has been reached. One of the most commonly expected economic benefits
associated with the short supply chain is increased income for farmers. In
theory, the elimination of intermediaries increases farmers’ share of the
profits. On the other hand, Hu et al. (2012), Meas et al. (2015) and Lim and
Hu (2016) have demonstrated that consumers are willing to pay significantly
more for home-province food or food produced locally. Henneberry et al.
(2009) and Wang et al. (2014b) have demonstrated that a short supply chain
has a significant positive impact on farmers’ incomes. By contrast, Uematsu
and Mishra (2011) observed that participation in farmers’ markets—one type
of short supply chains—is negatively correlated with farmers’ gross income.
This result may contribute to harsh competition among farms and markets
and a low profit margin. Another explanation is the short supply chain
reduces the prices in the retail market significantly (Aysoy et al. 2015), but
there may be no price premium for farmers. In addition, Sage (2003) argued
that farmers’ low monetary return would be compensated in part by the
enjoyment of providing their food to familiar consumers.

1 Source: http://cpc.people.com.cn/GB/64093/64387/13396631.html.
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The purpose of this study is to provide a comprehensive picture of the
impacts of short supply chain participation on farmers’ market performance
in China. In addition to evaluating the impacts of short supply chains on
farmers’ profits, this paper identifies the impetus that influences profits. The
farmers’ profits are determined by yield, average cost, and price. First, this
paper investigates how short supply chains affect farms’ yield. Second, this
study evaluates the impacts of short supply chains on average costs, and
prices. Farms’ participating in short supply chains may receive price
premiums due to reduced transaction costs and consumers’ high willingness
to pay. Third, lower market risk is also a possible economic incentive for
farmers (Uematsu and Mishra, 2011). Thus, this study investigates the link
between short supply chain participation and price risk as measured by the
coefficient variance of price.
To measure the effect of participation in short supply chains on farmers’

market performance, it is necessary to control for self-selection bias. Farmers’
participation might be endogenous, because they might have specific
characteristics that could also be correlated with market performance.
Furthermore, some characteristics correlated with participation decision and
market performance might be unobservable. For example, short supply chain
farmers are often new entrants with little experience in production but with
an emphasis on seeking new market opportunities. Thus, using an ordinary
least square (OLS) regression to evaluate the impacts of short supply chain
participation could lead to inconsistent estimations. The Heckman-type
selection model, instrumental variable method and PSM model have been
used to correct self-selection bias (Key and McBride, 2008; Neven et al. 2009;
Rao and Qaim 2011). In this paper, we use a set of instrumental variables to
estimate the impacts of short supply chain participation on farmers’ market
performances.
Statistics from 2016 indicate that China is the largest vegetable producer

and produces 59% of the world’s vegetables on 51% of the world’s harvest
area (Food and Agriculture Organization of the United Nations, 2018). As
one of this country’s comparative advantage sectors, the vegetable industry
plays an important role in the national economy. In China, 150 million
people are engaged in vegetable production, processing and marketing (Liu
et al. 2004). In addition, China’s mayors are responsible for the ‘vegetable
baskets’ (vegetable and nonstaple food supply). In 2016 cucumbers and
tomatoes were the two dominant vegetable crops and accounted for 37% and
33% of China’s total fresh vegetable production respectively. Jiangsu, a
province in eastern China, is the third largest vegetable producing region in
China, after Shandong and Henan provinces. Jiangsu cultivated approxi-
mately 1.43 million hectares of vegetables in 2016, accounting for 6.4% of the
total national vegetable harvest areas (NBSC 2017). The data used in this
paper was collected from vegetable farmers in Jiangsu. This research on
vegetable supply chains in Jiangsu is generalisable to all of China.
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This study contributes to the literature in two ways. First, farm-level data
are collected from China to investigate the impacts of short supply chains on
farmers’ market performances, including profits, yield, average cost, and
price. Additionally, price risk is considered an important market performance
because China’s vegetable prices are volatile (Wang et al. 2011). Based on the
results, this paper aims to answer how farmers in short supply chains could
trade-off between profit and food quality. Second, a set of instrumental
variables addresses the possible endogeneity of participation decision.
The remainder of this paper is organised as follows. Section 2 describes the

background. Section 3 introduces the methods. Section 4 presents the data
and descriptive statistics. Section 5 offers the empirical results, and Section 6
concludes the paper.

2. Background

China has approximately 200 million small-scale farm households. China’s
conventional agricultural supply chain is characterised by millions of
smallholder farmers, traders, and retailers, and an effective distribution of
agricultural products across the country to mitigate the impacts of climate
and seasons. The fragmented conventional supply chain often uses cash
transactions on the basis of oral contracts or no contracts (Calvin et al. 2006;
Li et al. 2012). Because many agents are involved in distribution, the
information on agricultural products is untraceable and food safety is not
guaranteed (Huang et al. 2008; Jia and Huang 2011).
Along with China’s increasing incomes and rapid urbanisation, consumers’

concerns for food safety and health are also increasing. Many policy
measures have been undertaken to reduce the intermediaries and encourage
farmers to participate in short supply chains. Therefore, farming-supermarket
docking, direct sales to restaurants and canteens, you-pick operations and
community supported agriculture have emerged to more closely connect
producers and consumers. The market shares of these new emerging short
supply chains have increased rapidly from 15% in 2010 to 30% in 2015.

2.1 Farming-supermarket docking

Farming-supermarket docking is a critical mode in short supply chains. The
Ministry of Commerce and Ministry of Agriculture in China introduced the
farming-supermarket docking strategy in 2007. To standardise products and
monitor production practices, the procurement managers of supermarket
directly contract with farmers or farmer cooperatives to deliver the products
with required quality standards and volumes. The supermarkets inspect the
products with their own verification system and reject unqualified products to
guarantee food quality.
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2.2 Direct sales to restaurants and canteens

Increasing incomes, rapid urbanisation, and sociodemographic changes have
increased the demand for food-away-from-home consumption in China (Liu
et al. 2015, Yu and Abler 2016). Direct sales to restaurants and canteens
operated by schools and factories have, thus, become one of the most
important outlets for farmers to sell their products. The managers of
restaurants and canteens usually place an order one day in advance and
create an oral contract. The managers usually inspect the products on the
basis of appearance and choose repeat procurement on the basis of
consumers’ evaluations. In addition, some factories purchase agriculture
products directly from farms as holiday gifts for their workers.

2.3 You-pick operations

You-pick operations are a new mode of short supply chain usually in suburbs
with convenient communication conditions. This type of experiential
consumption is often enjoyed as family recreation. The consumers enjoy
fresh air and choose the best quality products (Detre et al. 2011). In addition,
you-pick is a learning opportunity for children residing in cities. The
consumers monitor the production process and can trace the origins of
problems. The most popular you-pick products are high-value and seasonal
food, such as strawberries, grapes, and fish. You-pick operations account for
a small but growing share.

2.4 Community supported agriculture

Consumers’ demand for food quality, safety and convenience has resulted in
the increasing popularity of community supported agriculture (Vasquez et al.
2017); farmers prepare a box of fresh vegetables weekly and deliver the boxes
to the consumers’ homes at the appointed time (Oberstein 2016). The
consumers can visit the farms and monitor the production process. The
farmers usually receive payment early in the season to increase their cash
flow.

3. Method

This paper uses a set of instrumental variables to evaluate the impacts of
short supply chains on farmers’ market performance to overcome possible
endogeneity of participation in short supply chains. We consider the
urbanisation level for each municipality,2 county-level short supply chain
penetration, agriculture GDP share and distance to Shanghai as instrumental

2 A municipality is between province and county. Urbanisation level data are not published
for the county level.
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variables. Urbanisation level is measured by the percentage of the total
population residing in urban areas at the municipal level. China has
substantial gaps between its urban and rural regions in terms of employment
opportunity, public facilities, and income. Many rural labourers have
migrated to urban areas (Cai 2014). Urbanisation would promote the
development of short supply chains because of urban consumers’ high
demand for food quality and safety; thus, farmers’ market performance
would be indirectly affected. In addition, local urbanisation levels change the
balance of supply and demand for local food products, which is linked to
short food supply chains, but can be assumed to be exogenous.
Peer effects are usually treated as a valid instrumental variable (Key and

McBride 2008; Zhao et al. 2014). This paper also uses county-level short
supply chain penetration as an instrumental variable. Higher short supply
chain penetration indicates that farmers face lower transaction costs in
participation in short supply chains and consumers have a higher demand for
food quality. Thus, farms in counties with higher short supply chain
penetration are more likely to participate. Short supply chain penetration can
be assumed to be exogenous and not directly linked to the unobservable
factors that affect market performances.
Agriculture GDP shares and distance to Shanghai, one of the most

populous cities in the world, may also influence short supply chain
participation but are obviously exogenous. As presented in Figure 1, Jiangsu
borders Shanghai and is an important vegetable supply base for Shanghai.3

More than 30% of vegetables in the Shanghai market are from Yancheng,4 a
municipality of Jiangsu. A closer proximity to Shanghai implies a higher
demand for food quality, or farmers are more likely to participate in short
supply chains. The farmers in counties with lower agriculture GDP shares
that are proximal to Shanghai are more likely to participate in short supply
chains in response to consumers’ high demand for food quality.
A reasonable supposition is that these instrumental variables are exoge-

nous to an individual farm and should not directly affect farmers’ market
performance. In addition, valid instruments should pass the tests of weak
instrumental variables, overidentification, and excludability.
To evaluate the impacts of short supply chain participation on farmers’

market performance, we use the following regression specification:

MPit ¼ b0 þ cChainit þ b1Xit þ b2Regioni þ b3tþ eit: ð1Þ

The dependent variable is the market performance of farm i in year t. The
market performances are measured by the profit, yield, average cost, price,

3 http://www.joinyuan.com/newsdetail.aspx?newsinfo=d0ad014a-ef43-4d45-a019-
16ef8940cd49

4 The data was obtained from the website: http://www.zgjssw.gov.cn/shixianchuanzhen/ya
ncheng/201512/t2588822.shtml.
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profit per kilogram and the coefficient of variation in price. Chainit is the
treatment variable and equals 1 if farm i participated in a short supply chain in
year t, and 0 otherwise. Because some unobservable characteristics could be
correlated with the treatment variable and with market performance, Chainit is
possibly endogenous. Xit is a vector of exogenous control variables, including
the operators’ age and education level, farm size, and quantity or price of
inputs. Uematsu and Mishra (2011) and Detre et al. (2011) demonstrated that
operators’ age and education level play important roles inmarket performance.
Younger andmore educated farmers aremore likely to adopt newer technology
and to search for information on production and market strategies. We also
control for the region-level fixed effects and time trend (1 for 2011, 2 for 2012
and so on). Time trend is used to control for the factors that varies with time. eit
is an error term following a normal distribution.
Equation (1) is estimated by using a two-stage least-squares instrumental

variable approach. The first stage explains the variation in short supply chain
participation by the instruments and the exogenous control variables as
follows:

Chainit ¼ a0 þ kZit þ a1Xit þ a2Regioni þ a3tþ lit ð2Þ

where Zit is a vector of instrumental variables, and lit is an error term
following a normal distribution as well.

Figure 1 Location of Jiangsu and Shanghai.
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Our data collected from 2011 to 2016 are unbalanced; thus, we treat it as
cross-section data by controlling for regional fixed effects and time trends,
and allowing for the inherent clustering of the errors.

4. Data

This paper uses the microlevel data on cucumber and tomato farmers from
2011 to 2016, which was collected annually by the Jiangsu Price Bureau. The
farm-level dataset is the most authoritative cost-benefit data used to publish
the China Agricultural Product Cost-benefit Compilation. A sample of 625
cucumber and tomato farmers from 29 counties5 were surveyed from 2011 to
2016. In empirical model, the dummy variable of cucumber relative to tomato
is included to identify the differences in market performance between
cucumber and tomato.
The following stratified random sampling procedure was adopted to

determine sample counties, townships, and individual farms to ensure
representativeness of the sample. First, all the counties from 13 municipal-
ities6 were sorted by their vegetable harvest areas, and the top 50% of
counties were selected as target counties to guarantee the total harvest areas
of the sample counties was greater than half the area of Jiangsu. Next, the
proportion of target counties for each municipality was calculated and one to
three target counties were randomly selected from each municipality based on
the share. Second, two townships were randomly selected from the major
vegetable production townships in each sample county. Finally, six to eight
households were selected in each township as follows: All households
engaging in commercial vegetable production7 were divided into two groups,
small and large farms,8 and the number of households from each group
depended on the number weights of the small and large farms in each
township. If one household rejected the survey or stopped producing
vegetables, an alternative household would be selected from that group.
The original information mainly includes the cost and benefit of vegetable
production. We further collected information on whether the farmers sell
their products through short supply chains.
As aforementioned, a short supply chain is defined as farmers selling their

products through one intermediary or directly to consumers. In our sample,
farms selling their cucumbers and tomatoes directly to restaurants and
canteens operated by schools, factories, and hospitals are the most prevalent
in short supply chain participation. In addition, selling to supermarket and
communities households are also two important outlets for short supply
chain farmers. Farmers prepare the vegetables according to the orders and

5 A total of 29 counties were surveyed from 2011 to 2016. Generally, 20 counties were
surveyed over each year, and nine counties were surveyed in 2016.

6 Jiangsu province has 13 municipalities and 106 counties.
7 China has many self-sufficient vegetable farmers. The survey focuses on commercial farms.
8 Large farms have a production area >3 mu (15 mu = 1 ha), and small farms have <3 mu.
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deliver the products to the customers by using their own transportation. A
you-pick operation is not a major outlet for farmers in our sample. There are
172 farms participating in short supply chains, accounting for 27.5% of the
surveyed farms. Notably, farms participating in short supply chain may also
sell a small amount of their products through conventional chains.
We deflated the data of product value and input cost by using the producer

price index and input price index, respectively. Table 1 shows the mean values
and differences in market performances between the short supply chain and
conventional chain by using the t test. On average, short supply chain farmers
have higher profits, but this result is statistically significant for only tomato
farms. Conventional chain farmers harvested significantly higher yields of
tomatoes and cucumbers. Short supply chain farmers achieved a small of
price premium for tomatoes, but no price premium for cucumbers. The
average cost of the conventional chain is significantly lower than that of the
short supply chain. The profit per kilogram of a short supply chain is lower
than that of a conventional chain for cucumber farmers, but no significant
difference is observed for tomato farmers. The standard errors are very high
for profits, yield and profit per kilogram, and this result implies that many
factors could affect market performance. We evaluate the impact of short
supply chain participation on market performance by controlling for other
factors and using the instrumental variable approach to consider endogene-
ity. The summary of the statistics of the instrumental variables is also
reported in Table 1. The Hausman test is used to compare the results of the
IV regression and OLS.

5. Results

Economic incentives are a crucial impetus in the development of short supply
chains and the basis for inducing local economic regeneration. Our initial
descriptive analysis implies that short supply chain farmers are likely to have
higher profits, but no evidence was observed regarding their achievement of a
price premium, higher yield, higher profit per kilogram or lower average cost.
This paper uses a two-stage instrumental variable approach to investigate the
effect of short supply chain participation on farmers’ market performance by
controlling for other factors as much as possible. The correlation matrix
indicates low correlations among most of independent variables
(Appendix S1). Hence, multicollinearity might not be an issue in this study.

5.1 Profits

Table 2 presents the impact of short supply chain participation on farmers’
profits. Column 1 shows the estimated first stage relationship between the
urbanisation level and short supply chain participation. The Pearson’s
correlation coefficient between urbanisation level and short supply chain
participation is 0.32 and significant at the 1% significance level. After
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controlling for regional fixed effects, urbanisation level negatively affects
short supply chain participation at the 1% significance level. Overall, the
strong relationship indicates that the instrumental variable is not a weak
instrument. All the explanatory variables explain approximately 50.2% of the
variation in short supply chain participation. Column 2 reports the OLS
regression of profits on the treatment variable and other control variables.
Participation in a short supply chain has no significant impacts on profits, but
some operation characteristics are statistically significant. This study uses
labour quantity instead of wage to avoid the correlation between wage and
urbanisation level because the developed regions would have higher wage
levels.
The OLS results may not be consistent because of self-selection bias. The

Hausman test for endogeneity indicates that short supply chain participation
cannot be treated as exogenous. The underidentification test indicates that the
null hypothesis is rejected, that is, the excluded instrument correlated with the
endogenous variable. Although correlation between the excluded instrument
and endogenous variable was observed, the estimators can perform poorly
when an instrument is weak. The Kleibergen-Paap rk Wald F statistic to
assess if the joint significance of the excluded instrument has a value of
70.356. The Stock-Yogo critical values for the excluded instrument are 16.38
for the 10% level and 8.96 for the 15% level. The result suggests that
urbanisation level is a valid instrument. The regression has one instrumental
variable; thus, it is exactly identified.
In a comparison with the OLS results, the instrumental variable second

stage results indicate that the estimated parameter value for short supply
chain is 9,042, which is statistically significant at the 1% significance level.
The result indicates that participating in a short supply chain would increase
the farmers’ profit by 9,042 yuan per mu. The estimated effect on profits is
consistent with our descriptive results in Table 2 and the findings of Wang
et al. (2014b) from Vietnamese vegetable farmers, but contrasts with the
findings in Uematsu and Mishra (2011)’s for farmers in the United States.
The contrary results may be caused by the differences in supply chain systems
across countries.
Notably, the estimated impact of the instrumental variable approach is

significantly different from that of OLS regression. This finding confirms our
concern that some unobservable factors are correlated with short supply
chain participation and profits, and cause an underestimation of the impact.
One possible explanation for this phenomenon is that short supply chain
farmers are usually new entrants without rich experience in vegetable
production. They often do not operate equipment by themselves. Short
supply chain farmers highly rely on hired labourers, which accounts for 40%
of total labour use, and is 22% higher than that of conventional chain farms.
Short supply chain farmers are good at discovering market opportunities and
searching for improved seeds.
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A negative but significant coefficient for the variable of age implies that
older farmers are less profitable. One possible explanation is older farmers
often face social, economic, and technical barriers for new products or
business models (Prosperi et al. 2019). In addition, additional management
time associated with short supply chain may not make it an attractive
opportunity for older farmers (Detre et al. 2011). We further use product
price in the last year instead of current product price to reestimate the
impacts, and the results remain unchanged (Appendix S2).

5.2 Yield

Farmers’ profits are determined by productivity, cost, and price. Productivity
plays a central role in farmers’ income, but the impact of a short supply chain
on farmers’ productivity has not been thoroughly evaluated. Table 2 also
presents the impact of short supply chain participation on farmers’ yields. We
use urbanisation level and agriculture GDP share as the instruments. First,
the Hausman tests imply that short supply chain participation is endogenous,
and the instruments are neither overidentified nor weak. Second, compared
with the OLS results, the impact of short supply chain on vegetable yield
becomes positive and statistically significant for the instrumental variable
approach when controlling for household and operation characteristics. This
result is consistent with the finding in Rao et al. (2012); participation in
supermarket channels could increase farm productivity, namely, technology
progress. Due to the restricted use of specific inputs, Mayen et al. (2010) and
Kumbhakar et al. (2009) have demonstrated that organic farms are less
productive in an economic sense, and this result is similar for green food in
China (Yu et al. 2014). Similarly, a negative and statistically significant
coefficient for age in the yield function may have similar reasons with the
results in the above profit function. Older farmers often face social, economic
and technological barriers to adopt new products, new technologies or new
business models (Prosperi et al. 2019).

5.3 Inputs

We analyse the difference in inputs between a short supply chain and
conventional chain. Substantial differences are observed in terms of seeds,
fertiliser, pesticide, labour, and land. First, short supply chain farmers have
significantly higher seed costs for tomatoes and cucumbers. The observed
difference in seed costs may reflect differences in quality. Short supply chain
farmers are more likely to buy improved tomato seeds from more formal
companies at a higher price. High-quality seeds often have high yields as a
return. Second, short supply chain farmers use significantly less fertilisers and
pesticides, which may be because of consumers’ concern for food quality but
result in lower yields in short supply chains. Third, short supply chain farmers
use less labour. Finally, the operation scales of short supply chain farmers are
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on average twofold larger than conventional chain farms, which contradicts
the findings of Wang et al. (2014b) and Uematsu and Mishra (2011). In
China, short supply chain farmers usually specialise in agricultural produc-
tion and consider farming their main occupation and main income source.
Overall, short supply chain farmers use less fertiliser, pesticides, and labour
but the improved seed and capital-intensive technologies may compensate for
the loss of yield and even contribute to higher yield and profit (Table 3).

5.4 Price

Price is another important determinant of farmers’ profit. Whether farmers
can achieve a price premium has been hotly debated (Hu et al. 2012; Aysoy
et al. 2015; Meas et al. 2015; Lim and Hu 2016). Table 4 presents the
estimated effects of a short supply chain on price. First, the Hausman test for
endogeneity implies the evidence is insufficient to reject the null hypothesis by
using urbanisation level and short supply chain penetration as instruments.
Thus, the OLS result is consistent, and it makes sense that farmers in China
usually have no negotiation power regarding their prices because their scale is
too small.
Column 2 in Table 4 shows that the coefficient of short supply participa-

tion is not statistically significant and implies there is no price premium for
short supply chain farmers. The possible explanation for this phenomenon is
that short supply chain farmers sell their products with the price no higher
than the market price to gain competitiveness. Aysoy et al. (2015) demon-
strated that removing intermediaries cannot reduce the retail market price. In
addition, imperfect market mechanisms may not rate in terms of obtaining a
higher price for high quality.

5.5 Profit per kilogram

Although we do not observe a price premium, the impact of short supply
chain participation on profit per kilogram is positive and statistically
significant when using urbanisation level and distance to Shanghai as
instruments. Column 6 in Table 4 presents that short supply chain farmers
can obtain a 0.663 yuan higher profit per kilogram. Productivity and cost
could jointly contribute to the higher profit per kilogram with no price
premium. If there is no difference in cost between a short supply chain and
conventional chain, we may attribute the higher profit per kilogram only to
productivity advantage.

5.6 Costs

Table 5 reports how short supply chain participation affects production cost
per mu and per kilogram. Column 3 in Table 5 shows that short supply chain
participation is not exogenous and short supply chain penetration is a valid
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instrument. The results imply that the short supply chain farmers have
significantly higher production cost per mu. Column 6 in Table 5 also shows
the impact of short supply chain participation on production cost per
kilogram when yield and production scale is considered. The average
production cost of short supply chain farms is 0.628 yuan per kilogram lower
than that of conventional chain farms. The reduction in average production
cost is closely linked to the increase in the profit per kilogram. Therefore, we

Table 6 The impacts of short supply chain participation on price risk

Dependent variable Chain participation Price risk

OLS (first stage) OLS IV-2SLS (second stage)
(1) (2) (3)

Short supply chain penetration 0.946*** — —
(0.06)

Short supply chain participation — �0.020*** �0.043***
(0.01) (0.01)

Primary school 0.011 �0.013 �0.007
(0.07) (0.03) (0.03)

Junior school 0.098 �0.016 �0.010
(0.07) (0.03) (0.03)

Senior school 0.026 �0.015 �0.012
(0.07) (0.03) (0.03)

College or above 0.319*** 0.001 0.016
(0.09) (0.04) (0.04)

Age 0.000*** �0.000*** �0.000***
(0.00) (0.00) (0.00)

Farm size 0.017*** 0.000 0.001*
(0.00) (0.00) (0.00)

Quantity of fertiliser �0.000 �0.000** �0.000**
(0.00) (0.00) (0.00)

Seed cost �0.000 0.000** 0.000***
(0.00) (0.00) (0.00)

Quantity of labour �0.001* 0.000 0.000
(0.00) (0.00) (0.00)

Cucumber relative to tomato �0.005 0.004 0.003
(0.02) (0.00) (0.00)

Time trend �0.006 0.020*** 0.019***
(0.01) (0.00) (0.00)

Region fixed effects Yes Yes Yes
_cons 0.004 0.287*** 0.294***

(0.08) (0.03) (0.03)
n 625 625 625
R2 0.583 0.289 0.273
Hausman Test for Endogeneity
(P value)

— — 0.027

Under identification — — 0.000
Weak IV — — 245.854†
Overidentification — — —

Note: *,**,*** indicate statistically significant at the 10%, 5% and 1%, respectively. Standard errors are in
parentheses. †The value of the Stock-Yogo weak ID test critical value at the 15% maximal IV size is 8.96.
––, no data.
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conclude that the increase in profit per kilogram is mainly attributed to
productivity advantage and scale effect rather than a price premium or cost
saving. Once again, a negative but significant coefficient for age in the cost
function shows that older farmers have lower cost per mu due to the adoption
of conventional cost-saving production pattern, as well as lower opportunity
cost of labour.

5.7 Price risk

The direct marketing strategy is an important risk management tool
(Uematsu and Mishra 2011). Gibson and Kim (2012) showed that stock
held by consumers may play important roles in food market equilibrium. A
direct marketing strategy could reduce consumers’ stock and possibly make
market price adjust rapidly and efficiently. Thus, we use the variance of price
to measure the price risk and investigate how short supply chain participation
affects the price risk. The endogeneity test shows insufficient evidence
regarding the treatment of short supply chain participation as an exogenous
variable. Column 3 in Table 6 presents that participating in a short supply
chain can significantly reduce the price risk by using short supply chain
penetration as the instrument. The reduction in price risk could have
explanatory power for the expansion of farm size for short supply chain
farmers. In addition, the coefficient of the time trend variable, which is
positive and statistically significant, shows that the price risk increases
significantly in our research period.
Gibson et al. (2014) indicated that individual producers’ behaviours may

be affected by their neighbours in rural household surveys. Chinese vegetable
producers tend to cluster in the suburbs of cities because vegetables are
perishable and inconvenient to transport. Thus, we must recognise the
clustering of households in our empirical model. This paper also reports that
the households cluster at a county level and by farm size (Appendices S3–S6).
The empirical results of the robust standard errors are consistent with that of
cluster-corrected standard errors. Cluster-corrected standard errors may still
not be enough for dealing with these location and spillover effects. Thus, we
should collect location data and estimate spatial error models in further
research.

6. Conclusions

Fresh food supply chains in China have been reducing the number of
intermediaries that connect producers and consumers. This paper defines a
short supply chain as farmers selling their products through one intermediary
or directly to consumers. Promoting a short supply chain has the potential to
facilitate responsiveness to consumers’ demand for food quality and safety
because consumers have better knowledge about the origins of the food, how
it was produced, and who produced it. In addition, the development of short
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supply chains benefits local economic regeneration. Whether farms can
achieve additional economic benefits is crucial to the sustainability of a short
supply chain. This study provides a comprehensive picture of short supply
chain participation impacts on farmers’ market performance in China. In
addition to our evaluation of the impacts of a short supply chain on farmers’
profits, this paper also identifies the impetus that affects profits.
Given farm-level data collected from China, this paper uses a set of

instruments to address the possible endogeneity problem and investigate the
impacts of a short supply chain on farmers’ market performances, including
profits, productivity, production cost, price, and price risk. The empirical
results show that participating in a short supply chain is a profit-maximising
strategy and risk management tool for farmers. The increase in profit is
attributed to productivity advantage and farm size expansion rather than as a
result of price premiums or cost savings. The reduction in price risk could
explain the expansion of farm size for short supply chain farmers.
The implications of our research are potentially important from the public

policy perspective; promoting short food supply chains benefits local
economic regeneration, increases farm-level income, and reduces fluctuations
in vegetable prices. To promote sustainable development of short supply
chains, long-term economic benefits for short supply chain farmers should be
considered. Due to the spillover effects of improved seeds and capital-
intensive technologies, conventional chain farmers can learn and adopt these
technologies to increase their productivity. Thus, to realise high prices for
high-quality short supply chain food in functional markets is important for
China.

References

Aysoy, C., Kirli, D.H. and Tumen, S. (2015). How does a shorter supply chain affect pricing of
fresh food? Evidence from a natural experiment, Food Policy 57, 104–113.

Cai, F. (2014). End of the unlimited labor supply era in China, in Yang, M. and Fan, G. (eds),
Beyond Demographic Dividends. World Scientific, Singapore, pp. 57–90.

Calvin, L., Gale, F., Hu, D. and Lohmar, B. (2006). Food safety improvements underway in
China, Amber Waves 4, 16–21.

Detre, J.D., Mark, T.B., Mishra, A.K. and Adhikari, A. (2011). Linkage between direct
marketing and farm income: a double-hurdle approach, Agribusiness 27, 19–33.

Food and Agriculture Organization of the United Nations (2018). FAO Statistical Yearbook.

FAO, Rome.
Gibson, J. and Kim, B. (2012). Testing the infrequent purchases model using direct
measurement of hidden consumption from food stocks, American Journal of Agricultural

Economics 94, 257–270.
Gibson, J., Kim, B. and Olivia, S. (2014). Cluster-corrected standard errors with exact
locations known: an example from rural Indonesia, Economics Bulletin 34, 1,857–1,863.

Hendrickson, M. and Heffernan, W. (2002). Opening spaces through relocalization: locating

potential resistance in the weaknesses of the global food system, Sociologia Ruralis 42, 347–
369.

Henneberry, S.R., Whitacre, B. and Agustini, H.N. (2009). An evaluation of the economic

impacts of Oklahoma farmers markets, Journal of Food Distribution Research 40, 64–78.

© 2019 Australasian Agricultural and Resource Economics Society Inc.

304 X. Zhang et al.



Hu, W., Marvin, T.B., Woods, T. and Ernst, S. (2012). Consumer preferences for local
production and other value-added label claims for a processed food product, European
Review of Agricultural Economics 39, 489–510.

Huang, J., Wu, Y., Zhi, H. and Rozelle, S. (2008). Small holder incomes, food safety and

producing, and marketing China’s fruit, Review of Agricultural Economics 30, 469–479.
Jia, X. and Huang, J. (2011). Contractual arrangements between farmer cooperatives and
buyers in China, Food Policy 36, 656–666.

Key, N. and McBride, W.D. (2008). Do production contracts raise farm productivity? An
instrumental variables approach, Agricultural and Resource Economics Review 37, 176–187.

Kirwan, J. (2004). Alternative strategies in the UK agro-food system: interrogating the alterity

of farmers’ markets, Sociologia Ruralis 44, 396–415.
Kneafsey, M., Venn, L., Schmutz, U., Balazs, B., Trenchard, L., Eyden-Wood, T., Bos, E.,
Sutton, G. and Blackett, M. (2013). Short food supply chain and local food systems in the

EU. A state of play of their socio-economic characteristics. JRC Scientific and Policy
Reports. Joint Research Centre Institute for Prospective Technological Studies, European
Commission.

Kumbhakar, S.C., Tsionas, E.G. and Sipilainen, T. (2009). Joint estimation of technology

choice and technical efficiency: an application to organic and conventional dairy farming,
Journal of Productivity Analysis 31, 151–161.

Li, Z., Yu, X., Zeng, Y. and Holst, R. (2012). Estimating transport costs and trade barriers in

China: direct evidence from Chinese agricultural traders, China Economic Review 23, 1,003–
1,010.

Lim, K.H. and Hu, W. (2016). How local is local? A reflection on Canadian local food labeling

policy from consumer preference, Canadian Journal of Agricultural Economics 64, 71–88.
Liu, Y.M., Chen, J.S., Zhang, X.Y. and Kamphuis, B.M. (2004). The Vegetable industry in
China: Developments in Policies, Production, Marketing and International Trade. The
Hague, Agricultural Economics Research Institute, Report 6.04.14.

Liu, H., Wahl, T.I., Seale, J.L. Jr and Bai, J. (2015). Household composition, income, and
food-away-from-home expenditure in urban China, Food Policy 51, 97–103.

Mayen, C.D., Balagtas, J.V., Corinne, E. and Alexander, C.E. (2010). Technology adoption

and technical efficiency: organic and conventional dairy farms in the United States,
American Journal of Agricultural Economics 92, 181–195.

Meas, T., Hu, W., Batte, M.T., Woods, T.A. and Ernst, S. (2015). Substitutes or complements?

Consumer preference for local and organic food attributes, American Journal of Agricultural
Economics 97, 1,044–1,071.

Mundler, P. and Rumpus, L. (2012). The energy efficiency of local food systems: a comparison

between different modes of distribution, Food Policy 37, 609–615.
NBSC (National Burea of Statistics of China) (2017). China Statistical Yearbook. China
Statistics Press, Beijing.

Neven, D., Odera, M.M., Reardon, T. and Wang, H. (2009). Kenyan supermarkets, emerging

middle-class horticultural farmers, and employment impacts on the rural poor, World
Development 37, 1,802–1,811.

Oberstein, D.M. (2016). The effects of incorporating community supported agriculture on the

profitability of farms in the northeastern U.S. Rutgers: The State University of New Jersey.
Otto, D. and Varner, T. (2005). Consumer, Vendors and the Economic Importance of Iowa
Farmers Market: An Economic Impact Survey Analysis. Iowa State University, Iowa.

Prosperi, M., Lombardi, M. and Spada, A. (2019). Ex ante assessment of social acceptance of
small-scale agro-energy system: a case study in southern Italy, Energy Policy 124, 346–354.

Rao, E.J.O. and Qaim, M. (2011). Supermarkets, farm household income, and poverty:
insights from Kenya, World Development 39, 784–796.

Rao, E.J.O., Brummer, B. and Qaim, M. (2012). Farmer participation in supermarket channel,
production technology, and efficiency: the case of vegetables in Kenya, American Journal of
Agricultural Economics 94, 891–912.

© 2019 Australasian Agricultural and Resource Economics Society Inc.

Short vegetable supply chain in China 305



Sage, C. (2003). Social embeddedness’ and relations of regard: alternative good food networks
in south west Ireland, Journal of Rural Studies 19, 47–60.

Uematsu, H. and Mishra, A.K. (2011). Use of direct marketing strategies by farmers and their
impact on farm business income, Agricultural and Resource Economics Review 40, 1–19.

Vasquez, A., Nancy, E.S., Larson, N. and Story, M. (2017). Community-support agriculture
as a dietary and health improvement strategy: a narrative review, Journal of the Academy of
Nutrition and Dietetics 117, 83–94.

Wang, H.H., Zhang, Y. and Wu, L. (2011). Is contract farming a risk management instrument
for Chinese farmers? Evidence from a survey of vegetable farmers in Shandong, China,
Agricultural Economic Review 3, 489–505.

Wang, H.H., Wang, Y. and Delgado, M.S. (2014a). The transition to modern agriculture:
contract farming in developing economies, American Journal of Agricultural Economics 96,
1,257–1,271.

Wang, H., Moustier, P. and Loc, N.T.T. (2014b). Economic impact of direct marketing and
contracts: the case of safe vegetable chain in Northern Vietnam, Food Policy 47, 13–23.

Yu, X. and Abler, D. (2016). Matching food with mouths: a statistical explanation to the
abnormal decline of per capita food consumption in rural China, Food Policy 63, 36–43.

Yu, X., Gao, Z. and Zeng, Y. (2014). Willingness to pay for the ‘green food’ in China, Food
Policy 45, 80–87.

Zhao, Q., Yu, X., Wang, X. and Glauben, T. (2014). The impact of parental migration on

children’s school performance in rural China, China Economic Review 31, 43–54.

Supporting Information

Additional Supporting Information may be found in the online version of this
article:
Appendix S1 Correlation Matrix.
Appendix S2 The impacts of short supply chain participation on profit and

profit per kilogram - products price of last year.
Appendix S3 The impacts of short supply chain participation on profits and

yield.
Appendix S4 The impacts of short supply chain participation on price and

profit per kilogram.
Appendix S5 The impacts of short supply chain participation on average

cost per mu and cost per kilogram.
Appendix S6 The impacts of short supply chain participation on price risk.

© 2019 Australasian Agricultural and Resource Economics Society Inc.

306 X. Zhang et al.


