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Abstract
Purpose – The selection of marketing channels by vegetable producers directly affects the income of
producers and is important for the maintenance of a stable supply of vegetables and food control. The
purpose of this paper is threefold: to investigate the cooperative selection of vegetable marketing channels; to
identify the factors that influence the selection of marketing channels by professional vegetable cooperatives
by comparing emerging and traditional circulation modes; and to solve the problems related to vegetable
circulation channels in Beijing.
Design/methodology/approach – A total of 187 valid questionnaires were collected from seven main
vegetable production districts in Beijing urban areas from September to December 2017, with a response rate
of 89 percent. Binary logistic regression was used for analysis in this study.
Findings – Results revealed that the cooperatives mainly selected large wholesalers, wholesale markets,
supermarkets and electronic commerce as their marketing channels for their vegetables. Estimation results
showed that among the 18 influencing factors in the four categories, the educational level of the person
in charge and some other factors significantly influence the selection of these four distribution channels by
the cooperatives.
Research limitations/implications – Due to the lack of time and energy, this paper does not analyze the
factors influencing a cooperative’s choice of different e-commerce platforms. If this problem can be solved, it
will definitely promote the development of e-commerce in rural areas.
Originality/value – The results obtained in the present study and their implications could help policy
makers establish a science-based and reasonable policy to encourage vegetable producers to participate in the
new circulation modes of vegetables in Beijing and ensure their income in the vegetable supply chain. This
study suggests methods to improve the vegetable sector in other cities facing similar issues.
Keywords China, Vegetables, Cooperatives, Distribution channels and markets,
Binary logistic regression, Choice behaviours
Paper type Research paper

1. Introduction
As an important source of calories, vitamins, dietary fiber and special nutrients, vegetables
play a vital role in the human diet (Ionescu and Roman, 2015; Saba et al., 2018; Xu et al.,
2015). Total vegetable consumption has increased globally over the last ten years
(Storey and Anderson, 2018; Ceuppens et al., 2014). A typical international metropolis,
Beijing, exhibits a considerably higher vegetable consumption than that of the national
average. In 2012, the per capita vegetable consumption reached 160 kg, which was about
48 kg higher than the national average (Panda and Sreekumar, 2012; Li et al., 2016; Zhang
et al., 2011). To improve the income of the producers and ensure the self-sufficiency rate of
vegetables, the municipal government of Beijing implemented a number of support policies
represented by the Vegetable Basket Project by developing metropolis-type modern
agriculture. However, several problems impede the development of the vegetable industry in
Beijing, such as insufficient self-sufficiency and unbalanced supply and demand.
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With the rapid development of e-commerce in recent years, new types of vegetable
circulation channels have emerged, providing convenient way to purchase agricultural
products from different parts of the world. However, the main vegetable circulation channel in
Beijing is still the large-scale wholesale market, comprising 70 percent, whereas the emerging
farmer–supermarket direct-purchase mode only comprising 10 percent of the wholesale
market (Man, 2009). As the link between producers and consumers, the vegetable circulation
channel can effectively regulate the balance between supply and demand and the production
profit (Kou and Tan, 2008). There has been a large amount of research on the vegetable
circulation channel to improve the development of the vegetable industry in Beijing.

A review of previous research on the vegetable circulation channel indicates that most of
these studies are mainly focused on the circulation efficiency and consumption (Hsu et al.,
2017; Bond et al., 2009; Li and Mu, 2017). Although the initial end of the supply chain
(production) is initially important to ensure the high quality and stable supply of vegetables
in Beijing, studies on vegetable producers are rarely reported. Previous studies on producers
are focused on decentralized individual farmers. Slamet et al. (2017) examined the factors
that determine the participation of farmers in the vegetable circulation channel, as well
as the effect on their income; Li and Mu (2017) compared and analyzed the wholesale
market-dominated distribution channels from the perspective of farmers by using the data
envelopment analysis-Tobit regression model; and Zhang et al. (2017) analyzed the
willingness and behavior of the vegetable distribution channel.

Although vegetable producers in Beijing mainly consist of households, they are scattered
and disproportionate. Most of them relay on traditional circulation channels to sell their
vegetables, the effect of lack of scale, vulnerability to risks and restriction of the
development of vegetable circulation (Wang et al., 2012; Zhu and Wang, 2009; Zhang et al.,
2013). The emerging professional vegetable cooperatives can link farmers and consumers
and exhibit large-scale production patterns that can effectively combine with e-commerce
and solve the problems faced by farmers. This role will be mainly played by vegetable
producers in the future.

Each channel has its own practical complexity; thus, the effect is not as creative (Zhou and
Lu, 2008). This characteristic implies the importance of analysis of the selection behaviors of
cooperatives and influencing factors of distribution channels to determine the operating
mechanism of the vegetable circulation channel and thus improve their effectiveness.

This study aims to identify the factors influencing the selection decisions of professional
vegetable cooperatives by comparing the emerging and traditional circulation modes. This
study also intends to address the problems encountered by vegetable circulation channels in
Beijing. Promoting consistency between the healthy development of the vegetable industry
and the agricultural supply side reform in Beijing is important.

2. Materials and methods
2.1 Data collection
This study conducted a cross-sectional survey involving the characteristics of the person in
charge, organization, vegetable production and sales, among others, in Beijing. With the
approval of Beijing Municipal Bureau of Agriculture through the Beijing Innovation
Consortium of Agriculture Research System, leaders from agricultural technology
promotion stations and field schools were selected in all districts and counties of Beijing
to train researchers on the contents and concepts that need to be incorporated in the
questionnaires. For each district and county, 30 questionnaires were distributed to new
business entities. A total of 210 new business entities from seven districts were investigated,
and 156 questionnaires were used, 98 percent of which consist of cooperatives. Therefore,
the subsequent business entities used as research objects were cooperatives. The
questionnaires were completed using a combination of household surveys and interviews to
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improve the accuracy of the survey results. Together with the sample data investigated,
these samples were evenly and extensively distributed. The samples were highly
representative and satisfied the data analysis requirements for the self-produced vegetable
circulation model in Beijing.

2.2 Theoretical model
Logistic regression is widely used in scientific research and application analysis
(Assi et al., 2018; Zhu et al., 2018; Xiong and Zuo, 2018). According to the values of the
dependent variables, logistic regression can be divided into binary logistic regression
analysis and multinomial logistic regression analysis. The dependent variable in binary
logistic regression analysis can only be 0 or 1 (virtual dependent variable). We select the
first four distribution channels from the vegetable sales channels selected by cooperatives
and the proportion of sales. Each vegetable sales channel has only two choices: adoption
and non-adoption. Meanwhile, the variables are discrete but not continuous. Therefore,
adopting the binary logistic method is preferred to build a model for the adoption
of the vegetable sales channels selected by cooperatives and to compare the channels four
times. Setting willingness as the dependent variable, a 0–1 variable, with adoption
denoted by 1 and non-adoption by 0, we use a logistic regression model to define the
value of the dependent variable in the range [0, 1]. The general form of the logistic model is
as follows:

pi ¼ F aþ
Xm
j¼1

bjX ij

 !
¼ 1

1þexp �aþPm
j¼1 xij

� �; (1)

p ¼ ln
p

1�p
¼ aþ

Xm
j¼1

bjX j; (2)

where formula (1) indicates the probability that the cooperative adopts; I is the number
of cooperatives, representing the regression coefficient of the influencing factor; j is the
number of influencing factors; m is the number of factors affecting this probability; and
M indicates the number of factors affecting this probability, which is the independent
variable and represents the intercept of regression. The formula is also given by
Formula (2).

3. Results
3.1 Analysis of the choice by cooperatives and sales volume ratio
The vegetable sales channels of producers in Beijing mainly consist of sales cooperatives,
large wholesalers, rural brokers, supermarkets, processing companies, farmers’ markets,
wholesale markets, roadside markets and e-commerce platforms. These channels exhibit
distinct characteristics and adaptability. We can divide them into five major modes: the
order model based on acquisitions by corporations and sales cooperatives, the direct supply
model based on supermarkets and canteens, the broker–vendor model based on personal
wholesalers, the traditional model of sales in farmers’ markets and the e-commerce model.
Owing to various influencing factors and external forces, most cooperatives cannot
complete the sale of all vegetables through a single channel. To maximize profits, producers
often choose multiple combinations of the most cost-effective sales channels. Given this
combination option, our design of the questionnaire needed to be more realistic; thus, we
designed a multiple-choice questionnaire. The final statistical analysis can comprehensively
explain the actual problems.
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The downstream distributors of the cooperatives under investigation mainly consists of
sales cooperatives, large wholesalers, rural brokers, supermarkets, processing companies,
farmers’ markets, wholesale markets, roadside markets and e-commerce platforms. The
questionnaire provides multiple choices and no mutual exclusion; thus, the frequency ratio is
divided by the total number of valid questionnaires (156). The distribution channels are listed
by their frequency ratios in the descending order, as follows (Table I): large wholesalers
(42 percent)Wwholesale markets (40 percent)Wsupermarkets (31 percent)We-commerce
(29 percent)Wfarmers’ market (19 percent)¼ sales cooperatives (19 percent)Wrural brokers
(11 percent)¼ processing companies (11 percent)Wroadside markets (8 percent).

As shown in the Table I, 42 percent of the cooperatives choose to sell vegetables to
large-scale wholesalers owing to several factors, such as quality, scale and geographical
advantage. This percentage is slightly lower than that of farmers (42.12 percent) (Zhang et al.,
2017). Beijing has a large number of agricultural leading corporate headquarters gathered
here, and owing to the timeliness and radius of vegetables, local-scale cooperatives of Beijing
have a very good opportunity for development. It varies from ordinary farmers in that
cooperatives are more qualified to meet the requirements of large wholesalers in the
production, management, storage and packaging of vegetable products.

Up to 40 percent of cooperatives sell to the wholesale market. Wholesalers and retailers
in the wholesale market are not as large-scale as large wholesalers and cannot effectively
enough use the brand effect to form advantages and quantification; however, a large
number of small wholesalers in the wholesale market are still favored by cooperatives,
second to large wholesalers.

In sum, 31 percent of cooperatives sign orders with supermarkets, which is far higher
than the 2.62 percent of rural households (Zhang et al., 2017).

Also, 29.49 percent of the cooperatives sell vegetables through e-commerce. Among
cooperatives that sell vegetables via e-commerce, the average e-commerce sales of
vegetables accounts for 23 percent of the total output value. Moreover, 63 percent of the
cooperatives believe that the price of vegetables sold through the network is similar to those
sold through traditional channels, whereas 30 percent of the cooperatives perceive the
network selling price to be higher than the market selling price. Among cooperatives that do
not use e-commerce, up to 86 percent are very willing to learn and use e-commerce, whereas
14 percent view the use of e-commerce as having little effect on them; no cooperatives are
reluctant to use e-commerce.

In production, farmers have a small scale of production and few types, and 18.32 percent
of farmers tend to sell in farmers’ markets (Zhang et al., 2017). By contrast, although
19 percent of the surveyed cooperatives choose to sell to the farmers’ market, the least
preferred circulation channels are farmers’markets. Apart from wasting time, wasting labor
and not favoring brand building, the large supply of goods or the distance is one of the
reasons a considerable number of cooperatives refuse to sell to farmers’ markets.

Items Frequency Frequency ratio (%)

Large wholesalers 65 42
Wholesale markets 63 40
Supermarkets 48 31
E-commerce 46 29
Farmers’ market 29 19
Sales cooperatives 29 19
Rural brokers 17 11
Processing companies 17 11
Roadside markets 12 8

Table I.
Cooperative sales
channel selection
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3.2 Framework of influencing factors
3.2.1 The framework of influencing factors. The four aforementioned factors comprise the
main factors affecting the choice of vegetable marketing channels among cooperatives.
Analysis of the cross-tabulations of these four major categories of 18 factors, and the
selection of vegetable distribution channels indicates that the differences in these factors
prompt cooperatives to choose different vegetable distribution channels. A further χ2 test of
these factors and the selection of vegetable distribution channels show that the identity of
the person in charge, educational level, training of farmers, adoption of e-commerce and
distance from market towns are significant at the 0.05 level. That is, these factors can
significantly change the choice of vegetable distribution channels for farmers.

However, the choice of vegetable distribution channels is the result of the combined
effects of different factors. Some factors may not change the behavior of cooperatives
individually unless other factors change. Some factors may change the choice of vegetable
channels even if other factors do not change. However, a change in other factors may not
change the cooperative selection behavior. Therefore, to better analyze the effect of these
factors on the distribution channel selection of vegetable cooperatives, these factors need to
be systematically and comprehensively analyzed and taken into consideration. Thus, a
framework of factors affecting cooperatives’ choice of vegetable distribution channels is
constructed (Figure 1).

3.2.2 Interpretation of model variables. Theoretical framework analysis identifies 18
independent variables and 1 dependent variable involved in the framework and model of the
factors affecting distribution channel selection among vegetable cooperatives. These
variables are presented in Table II.

Analysis of the survey data shows that the principals of cooperatives that choose large
wholesalers are mainly ordinary villagers, and the number of party members and outsiders is
half the number of ordinary villagers. Moreover, the principals of the cooperatives that choose
large wholesalers are mainly ordinary villagers, and the number of party members and the
number of outsiders is both half that of ordinary villagers. The average number of villagers
that choose wholesale markets is twice the number of party members; the persons in charge
who choose e-commerce as sales channels mainly consist of ordinary villagers and foreigners.

Vegetable
cultivation

period

Planting scale

Characteristics of
person in charge

Organizational
characteristics

Organizing village
cadres

Organization
population

Distance from
the nearest

market town
Unmarketable

vegetables
Market price
information Internet sales

Production and
planting factors Vegetable sales’ factors

Education level of
person in charge

Identity of person
in charge

Vegetable marketing channel
selection of cooperatives

Super
market E-commerceWholesale

market
Large

wholesaler

Number of laborers

The average age of
vegetable producers

Annual income of
the organization

Agricultural income

Vegetable production
income

Leaf vegetable
production income

Highest degree among
vegetable producers

Whether to train
farmers Figure 1.

Framework of factors
affecting sales channel

selection among
vegetable cooperative
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The responsible persons involved in the selection of the four major distribution channels
mostly consist of ordinary villagers; few village cadres and veterans are involved.

3.2.3 Descriptive statistics analysis of the factor variables. The descriptive statistics of the
factor variables in the behavioral analysis model of cooperative selection of distribution
channels are shown in Table III. All responsible persons are relatively highly educated,
and most of them have attained high school education or above. With regard to organizational
characteristics, relatively few organizations have village cadres, and a relatively large number
of organizations choose the wholesale market. Those engaged in vegetable production are

Variables Symbols Definitions

Dependent variable
Whether the circulation

channel is adopted
Large-scale wholesale market

y adoption¼ 1, non-adoption¼ 0;

(1) Characteristics of person in charge
Identity X1 1¼ village cadres; 2¼ party members; 3¼ veterans;

4¼ ordinary villagers; 5¼ foreigners
Educational level X2 1¼ no schooling; 2¼ primary school; 3¼ junior high school;

4¼ high school (vocational high school, secondary school);
5¼ college; 6¼ undergraduate and above

(2) Organizational characteristics
Organizing village cadres X3 Is there any village cadre among the members of the cooperative:

1¼ yes, 0¼ no
Organization population X4 Measured by the total number of people in the year before the

survey was completed by the organization; the unit is one
Number of laborers engaged in
vegetable production

X5 Measured by the total population in the year before the survey
was completed; the unit is one

Average age of vegetable
producers

X6 1¼ 20–30 years, 2¼ 31–40 years, 3¼ 41–50 years, 4¼ 51-60
years, 5¼ 61 years or older

Annual income of the
organization

X7 Before the investigation, the income is measured in yuan

Agricultural income X8 Before the investigation, the income is measured in yuan
Vegetable production income X9 Before the investigation, the income is measured in yuan
Leaf vegetable production
income

X10 Before the investigation, the income is measured in yuan

Highest degree among
vegetable producers

X11 1¼ elementary school and below; 2¼ junior high school;
3¼ high school (vocational high school, secondary school);
4¼ college; 5¼ undergraduate and above

Whether to train farmers X12 1¼ training, 2¼ no training

(3) Production and planting factors
Vegetable cultivation period X13 Actual number of years of vegetable cultivation
Planting scale X14 Measured in vegetable planting area, the unit is mu. (1 mu equals

to 667 m2)
Distance from the nearest
market town

X15 Actual distance from the nearest market town to vegetable
planting areas

(4) Factors affecting vegetable sales
Market price information X16 Whether cooperatives pay attention to market vegetable price

information: 1¼ very concerned, 2¼ not paying attention, 3¼ no
matter

Unmarketable vegetables X17 Whether the vegetables are unmarketable: 1¼ exists, 2¼ does
not exist, 3¼ differs from year to year

Internet sales X18 Whether to use online sales: adoption¼ 1, non-adoption¼ 0

Table II.
Explanation of
variables in the model
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generally between the ages of 41–50 years, and the degree of professional production is
relatively high. Vegetable producers have academic qualifications lower than those of the
person responsible for the cooperative although persons in charge also generally reach high
school levels. Data on factors related to production and planting are relatively scattered.

3.3 Analysis and discussion of results
By using SPSS 20.0 to perform binary regression on the data, multiple statistical coefficients
were obtained. The estimated results are shown in Table IV.

3.3.1 Overall model fitting analysis. The logistic regression model fitting of sales channel
selection by vegetable cooperatives is used to test the validity of the final equation; that is,
the global test of the model. The significance level (sig) value is 0.000, which is less than 0.05;
thus, the equation is generally valid.

Descriptive statistics for selecting large
wholesalers (n¼ 156)

Descriptive statistics for selecting the wholesale
market (n¼ 156)

Variables Min. max. Aver. SD Min. Max. Aver. SD
X1 1 5 3.17 3.17 1 5 3.32 1.37
X2 1 6 4.03 4.03 1 6 3.76 1.21
X3 0 1 0.37 0.37 0 1 0.39 0.49
X4 2 684 51.78 51.78 2 2,000 71.37 204.78
X5 1 360 41.23 41.23 1 1,000 45.31 108.39
X6 1 4 3.18 3.18 0 4 3.18 0.75
X7 5 3,000 295.08 295.08 4 3,000 279.02 435.38
X8 1 2,700 232.55 232.55 4 2,000 242.6 353.61
X9 2 2,700 186.75 186.75 2 1,700 178.34 278.84
X10 0 2,700 128.74 128.74 0 1,500 114.97 204.29
X11 1 5 3.29 3.29 1 5 3.18 1.14
X12 0 1 0.85 0.85 1 2 1.22 0.42
X13 1 35 11.37 11.37 2 35 11.58 7.84
X14 3 1,350 227.54 227.54 3 1,974 192.38 250.36
X15 1 550 48.26 48.26 1 25,000 301.75 2,349.3
X16 0 3 1.02 1.02 1 3 1.22 0.53
X17 1 3 2.08 2.08 1 3 1.96 0.86
X18 0 1 0.44 0.44 0 1 0.44 0.5

Descriptive statistics for selecting
supermarkets (n¼ 156)

Descriptive statistics for selecting e-commerce
(n¼ 156)

Variables Min. max. Aver. SD Min. Max. Aver. SD
X1 1 5 3.42 1.2 5 3.45 1.27 5
X2 1 5 3.7 1.1 6 3.88 1.06 6
X3 0 1 0.32 0.47 1 0.33 0.47 1
X4 2 684 58.77 92.74 684 48.37 79.88 684
X5 1 1,000 43.23 107.42 1,000 45.44 106.75 1,000
X6 1 5 3.23 0.71 5 3.18 0.75 5
X7 5 3,000 252.5 437.8 3,000 272.19 453.09 3,000
X8 1 2,700 213.2 359.18 2,700 191.23 341.78 2,700
X9 0 2,700 187.8 334.36 2,700 170.8 317.94 2,700
X10 0 780 103.6 153.77 2,700 101.71 272.38 2,700
X11 1 5 2.98 1.08 5 3.01 1.07 5
X12 0 1 0.71 0.46 1 0.79 0.41 1
X13 2 2,015 29.65 191.18 35 11.73 8.09 35
X14 1 1,350 229.9 285.81 3,000 257.74 394.43 3,000
X15 1 25,000 281.5 2,382.32 30,000 427.69 290.21 30,000
X16 1 3 1.19 0.48 3 1.17 0.48 3
X17 1 3 2.03 0.88 3 2.09 0.85 3
X18 0 1 0.45 0.5 1 0.33 0.47 1

Table III.
Descriptive statistics

for explanatory
variables

1661

Marketing
channels in

Beijing



www.manaraa.com

Meanwhile, variables not included in the equation in different vegetable circulation channels
in logistic model were selected, which is used to determine whether any variables of the
model fit into the model, the goodness of fit of the entire model change is statistically
significant. A comprehensive analysis leads to the conclusion that the significant levels of
organization of village officials, income from vegetable production and other variables were
significantly lower than 0.05, which shows that these variables significantly affect the
equation and can explain the equation well. When these variables are introduced into
the model, the change in the goodness of fit of the entire model is statistically significant.
The significance level of the average age of workers engaged in the production of vegetables
and the unsalable growth of vegetables is close to 0.05. This result shows that the

Wholesalers Wholesale market
y B Wald Sig. B Wald Sig.
Intercept −39.53 6 0.995 −756.133 4.002 0.96
X1 0.835*** 5.505 0.019 45.234* 1.003 0.053
X2 1.681*** 6.594 0.01 123.797* 1.011 0.055
X3 3.791*** 5.855 0.016 −0.303 2.274 0.062
X4 −0.013 1.595 0.128 0.774 3.662 0.735
X5 0.02 2.421 0.12 −3.454 1.006 0.613
X6 0.719* 1.066 0.092 −28.851 0.001 0.162
X7 0.003 0.718 0.397 0.115 0.652 0.992
X8 −0.002 0.623 0.43 −0.894 1.220 0.962
X9 −0.002 0.167 0.682 0.067 0.213 0.993
X10 −0.004** 1.33 0.049 −0.766* 2.001 0.071
X11 2.265** 7.916 0.025 247.5** 5.007 0.036
X12 2.892* 3.632 0.057 −53.057* 7.552 0.042
X13 0.083 1.177 0.278 9.312 1.423 0.457
X14 −0.002* 5.684 0.088 −1.555** 1.012 0.013
X15 −0.011* 2.891 0.019 12.694*** 2.013 0.009
X16 19.782 1.003 0.167 −19.206 0.220 0.142
X17 0.931 0.528 0.266 −57.681** 3.956 0.043
X18 −0.807* 1.546 0.06 102.027** 5.009 0.025

Supermarket E-commerce
y B Wald Sig. B Wald Sig.
Intercept −809.191 7.003 0.954 −220.632 3.001 0.96
X1 79.583** 4.011 0.015 25.234* 2.002 0.062
X2 50.5 0.005 0.945 101.332*** 8.021 0.005
X3 80.595** 2.005 0.044 −0.313* 1.003 0.051
X4 1.872 0.008 0.527 0.774 0.405 0.935
X5 −0.676 1.204 0.965 −2.444 2.022 0.113
X6 3.76 0.005 0.287 −3.772 1.002 0.182
X7 0.158 0.003 0.956 0.115 0.211 0.992
X8 −0.132 1.001 0.966 −26.187 0.801 0.962
X9 0.058 1.201 0.972 0.667 0.985 0.993
X10 0.637** 2.001 0.023 −2.432 1.021 0.141
X11 56.924 3.202 0.139 345.7*** 12.005 0.006
X12 258.394 10.023 0.133 53.057*** 0.301 0.032
X13 −0.565 1.002 0.186 10.322 0.224 0.757
X14 −0.11* 4.322 0.071 6.332* 1.613 0.062
X15 −2.781** 2.016 0.044 −18.325** 4.801 0.029
X16 −140.741 1.023 0.265 −20.602 0.226 0.992
X17 31.064 2.012 0.182 56.284* 1.302 0.053
X18 220.243* 1.007 0.062 – – –

Notes: *,**,***Significant at the 10, 5 and 1 percent significance levels, respectively

Table IV.
Estimates of logistic
model parameters for
cooperatives choosing
different vegetable
distribution channels
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independent variables, which are the average age of laborers and the unsalable sales of
vegetables, influence the choice of sales channels for vegetables but only slightly.

3.3.2 Estimation of parameters of each variable in model. Among the variables, only 17
independent variables are in the e-commerce circulation channels. The 18th independent
variable, online sales, is designed to analyze the effect of e-commerce on the other three
distribution channels and is not analyzed in e-commerce circulation (Table IV).

3.3.2.1 Influence of person in charge on cooperative choice. The influence of the identity
of the person in charge on the decision of cooperatives to choose wholesalers and
supermarkets as vegetable sales channels is significant at the 5 percent level; its influence
on the decision of cooperative to choose wholesale markets and e-commerce as vegetable
sales channels is significant at the 1 percent level; and all regression coefficients are positive.
This result shows that the background identities of responsible persons more greatly
influence the choice of large wholesalers and supermarkets as sales channels compared with
wholesale markets because the latter are traditional relative to the four channels. However, a
direct connection with large wholesalers and supermarkets requires the person in charge of
the cooperative to have a certain background and vision.

The effect of the educational level of the person in charge on the cooperative selection of
large wholesalers and e-commerce as vegetable sales channels is significant at the 1 percent
level, and that on the cooperative selection of wholesale markets is significant at the
10 percent level. All regression coefficients are positive. This result shows that the higher
the educational level of the responsible person, the higher is the probability of choosing
large wholesalers and e-commerce as vegetable sales channels and the lower is the
probability of choosing the wholesale market. On the one hand, farmer–supermarket direct
purchase and e-commerce have emerged in recent years as the main distribution channels
for vegetables because of wholesale acquisition. Persons with higher educational
qualifications can learn and master new channels that are more suitable for them,
whereas persons with lower academic qualifications can form the habit of selling vegetables
in the market with relative ease. On the other hand, wholesalers and supermarkets that
purchase vegetables set strict standards and specifications for vegetable cultivation,
harvesting and packaging. Persons with higher academic qualifications are more willing to
learn, analyze and improve existing production technologies and models. Adoption of
e-commerce requires the person in charge to become more acquainted with new things and
develop increased awareness of development and learning.

3.3.2.2 Influence of organizational characteristics on cooperative choice. Whether the
village cadre influences the selection of wholesalers as a vegetable sales channel by the
cooperative is significant, and both are significant at the 1 percent level. The supermarket
channel is significant at the 5 percent level, and e-commerce is significant at the 10 percent
level. All regression coefficients are positive and negative. This result shows whether the
village cadre is a factor for the cooperative to consider in the selection of sales channels.
The reason is that the village cadres in the organization have more connections with the
government and other channels of information, which can often receive new information to
change the operating status of the cooperatives. On the other hand, as village cadres, they
are willing to take more responsibility and make suggestions for the development of
cooperatives. In recent years, the government has been intensively guiding producers in the
adoption of new distribution channels based on e-commerce. If the person in charge is a
village cadre, it is bound to be more highly affected by the village cadres.

The influence of the number of organizations on the selection of large wholesalers,
wholesale markets, supermarkets or e-commerce is not significant. This result shows that
the number of the organization’s population has no effect on the selection of vegetable
distribution channels by cooperatives.
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The income of leaf vegetable production significantly affects the selection of large
wholesalers and supermarkets as vegetable sales channels by the cooperative at the 5 percent
level; the regression coefficient is positive. In addition, the effect of selecting wholesale
markets as vegetable sales channels is significant at the 10 percent level; and the regression
coefficient is negative. The effect on the choice of e-commerce channels is not significant. This
result shows that leafy vegetables affect the choice of sales channels to a certain extent
because of their own characteristics, particularly fixed sales such as wholesale markets and
large wholesalers. Selling leafy vegetables through e-commerce meets the high demand for
product quality and timeliness, which is not appropriate for cooperatives.

The high educational level of laborers in cooperatives is significant for cooperatives choosing
e-commerce as a sales channel. In addition, it significantly affects the selection of wholesale
markets and large wholesalers as vegetable sales channels. Meanwhile, no significant effect on
the cooperative selection of supermarket as a vegetable sales channel is indicated. This finding
also confirms that the higher the academic qualifications of vegetable producers, the higher is
the probability that e-commerce and wholesale markets would be chosen as sales channels. The
higher the academic qualifications of the producers, the greater knowledge in social production
and circulation they could master. When they have increased ability to collect information,
producers can select more appropriate channels that can benefit vegetable sales.

Training for farmers significantly affects the selection of e-commerce as a vegetable sales
channel by the cooperative at the 1 percent level and the selection of wholesale markets and
large wholesalers as vegetable sales channels at the 10 percent level. This result shows
whether training farmers affect the choice of supermarkets as sales channels. However,
cooperatives with trained farmers are more likely to choose e-commerce sales channels.
Cooperative selection of e-commerce involves a large amount of training and studies.
Cooperatives that have the needs and ideas for training of farmers have increased interest in
exploring new circulation channels.

3.3.2.3 Influence of production and planting factors on cooperative choice. The number of
years in which the cooperatives are engaged in vegetable cultivation exerts no significant effect
on the selection of wholesalers, wholesale markets, supermarkets and e-commerce by
cooperatives. This result shows that the vegetable cultivation years do not affect the selection of
vegetable distribution channels by cooperatives. The effect of the scale of vegetable cultivation
on the cooperative selection of wholesale markets as vegetable sales channels is significant at
the 5 percent level. Its effect on the cooperative selection of large wholesalers, supermarkets and
e-commerce as sales channels is significant at the 10 percent level, and both of the regression
coefficient are negative. This result indicates that the larger the cooperative, the lower is the
probability of choosing wholesalers and supermarkets as sales channels, and the greater is the
probability of selecting the wholesale market as the sales channel. The reason is that
cooperatives with larger planting scales have higher yields and greater advantages in the
competition for vegetable circulation. They have sufficient products to sell directly to consumers
and middlemen through the wholesale market and can earn more profits.

The effect of the distance between cooperatives and recent market towns on the selection
of wholesale markets as vegetable sales channels by the cooperative is significant at the
1 percent level. In addition, the effect of the aforementioned distance on the selection of
wholesalers, supermarkets and e-commerce as vegetable sales channels by the cooperative
is significant at the 5 percent level. All regression coefficients are negative. This result
shows that the larger the distance between the cooperative and the nearest market town, the
less likely the wholesale market would be chosen compared with wholesalers, supermarkets
and e-commerce. The farther away from the wholesale market, the higher the circulation
costs of vegetables when distributed through the wholesale market and the smaller the
profit margins. For e-commerce and other sales channels, mature transportation systems
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and efficient sales methods also encourage cooperatives, which are far from the markets, to
exert increased effort and time to choose new circulation channels.

3.3.2.4 Influence of vegetable sales as a factor on cooperative choice. The acquisition of
information on market vegetable prices has no significant effect on the selection of
wholesalers, supermarkets, wholesale markets and e-commerce by cooperatives. “Whether
vegetables are unmarketable” has no significant effect on the cooperative selection of
large wholesalers and supermarkets as vegetable sales channels. In addition, “Whether
vegetables are unmarketable” has impact on the cooperative selection of wholesale
markets is significant at 5 percent, both of the regression coefficient are positive. It is
significant in the cooperative selection of e-commerce as a sales channel at the 10 percent
level. This finding suggests that poor vegetable sales can more likely induce cooperatives
to choose the wholesale market, rather than supermarkets and wholesalers, as the
distribution channel. The reason is that when cooperatives contract with supermarkets
and large wholesalers to sell vegetables, the output is fixed and flexibility is extremely
limited. Selling vegetables in the wholesale market allows the wholesale market to make
long-term stable purchases of cooperative vegetables. When vegetables are unmarketable,
cooperatives can use other methods to sell vegetables. E-commerce can quickly and
efficiently to supplement the sales.

The effect of e-commerce on traditional circulation channels is reflected by “whether or
not to use online channel sales.” For the cooperatives that choose wholesalers and
supermarkets as the main distribution channels, the effect of e-commerce is significant at
the level of 10 percent. For the cooperatives that choose the wholesale market as the main
distribution channels, the effect of e-commerce is significant at the 5 percent level. This
result indicates that the cooperatives choosing the wholesale market as the sales channel are
more likely to choose e-commerce sales. Meanwhile, the cooperatives, instead of using
e-commerce sales, will less likely to choose large wholesalers and supermarkets. The reason
is that cooperatives who choose large wholesalers and supermarkets generally have a fixed
amount of sales. Simultaneously, owing to restrictions on brands by supermarkets and large
wholesalers, cooperatives do not have much space to use e-commerce for selling their own
products. However, the cooperatives that choose the wholesale market have greater
flexibility because the wholesale market sales are not fixed; when slow-moving sales occur,
e-commerce can be adopted as a supplement channel to expand the sales volume.

4. Conclusions and discussion
This study first analyzes the cooperative selection of vegetable distribution channel and
sales volume ratio. Cross-tabulation analysis of multiple factors and cooperative selection
behavior of vegetable distribution channels is conducted, and the influencing factor
framework for the cooperative selection of vegetable distribution channels is constructed.
The selection model is further established. Finally, a binary logistic selection model for
vegetable distribution channels is established, and the influence of different factors on the
choice of vegetable distribution channels is quantitatively analyzed. The main conclusions
are as follows:

(1) The vegetable distribution channels of Beijing cooperatives mainly consist of large
wholesalers, rural brokers, supermarkets, processing companies, farmers’ markets,
wholesale markets, roadside markets and e-commerce platforms. The proportion of
distribution channels selected by cooperatives is as follows: large wholesalers
(42 percent)Wwholesale markets (40 percent)Wsupermarkets (31 percent)W
e-commerce (29 percent)W farmers’ market (19 percent)¼ sales cooperatives
(19 percent)Wrural brokers (11 percent)¼ processing companies (11 percent)
Wroadside markets (8 percent).
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Studies have found that Beijing, as an antecedent of policy and technology, exhibits a
considerably high adoption of e-commerce as a new type of distribution channel.
However, as the main source ensuring emergency supply, the self-produced agricultural
products of Beijing have shown high production costs, single brands and labor shortages.

(2) The persons in charge of the cooperatives mainly consist of ordinary peasant
households. A small number consists of village cadres is not large. The persons in
charge who choose farmer–supermarket direct purchase are mostly members of the
Communist Party of China. The ages of producers in cooperatives are concentrated
between 41 and 50 years, and the production level is relatively high. A small number
of cooperatives own village cadres. Most cooperatives are concerned about and
know the market price of vegetables. Half of the vegetables of the cooperatives are
unmarketable. Nearly half of the cooperatives choose to adopt e-commerce sales.

(3) The fitting effect of the logistic model for cooperatives that choose different vegetable
sales channels is preferable. Among the 18 influential factors in the four categories, the
educational level of the person in charge, identity of the person in charge, presence of a
village cadre in the organization and distance from the market town significantly
influence the selection of large wholesalers by the cooperatives. The educational level
of the person in charge, qualifications of the person in charge, scale of cultivation,
distance from the market town, highest academic record among the vegetable
producers, and whether or not the farmer is trained significantly influence the
cooperative selection of the wholesale market as a distribution channel. The identity of
the person in charge, presence of a village cadre in the organization, income from the
production of leafy vegetables and distance from the market town significantly
influence the cooperative selection of supermarkets as vegetable distribution channels.
The educational level of the person in charge, highest academic record among
vegetable producers, whether or not the farmer is trained and the presence of village
leaders in the organization significantly affect the cooperative selection of
supermarkets as vegetable distribution channels.

In order to optimize the environment of circulation channels, the government should formulate
scientific standards and appropriate management policies.

It is necessary for the government to continuously strengthen its support for main new
agricultural business entities, advocate farmers joining cooperatives to reinforce
competitiveness in the vegetable market. Especially, by giving publicity and guidance on
non-party principals, it will be more beneficial to the execution of policies.

In addition, the government should issue more powerful policies to encourage rural areas
to actively introduce excellent highly-educated talents so as to drive the development of
circulation channels. In the meanwhile, it is also important to establish a training system,
intensify the publicity and training by the introduced talents in the local areas, build the
awareness of vegetable brand sales and decrease the cost of storage and circulation.
Besides, the government should provide necessary capital and technology to optimize the
traditional vegetable circulation channels, improve the efficiency of vegetable circulation
and guide producers to choose new vegetable circulation channel modes.

To effectively support the local producers in a targeted way, the government can better
obtain an understanding of the main circulation channels as well as the production and
operation situations of every producer. To be more specific, it can classify the vegetable
producers to create a multi-type, multi-layered and diversified environment for vegetable
circulation channels; to help the producers that do not have many new circulation channels
to choose from, the government should not only strengthen the publicity and guidance on
the persons in charge, but also intensify and supervise the organizing and training carried
out by the principals on the producers in general, not only the village cadres.
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