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Moving toward large-scale operation is the

trend for commercial livestock farms to improve

farming efficiency and marketing competitiveness.

Previous studies have pointed out that

(Lozano & Adenso-Díaz, 2021).

Ⅰ Introduction

Globally, the level of livestock farm scale is not

high, especially in developing countries such as the

PRC, Viet Nam, India, Peru and Pakistan, where

(Delabounglise et al., 2020; Benavides et al., 2021;

Ghafar, et al., 2021; Arnold et al., 2021).
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The small-scale farms are relatively

because they are less sensitive to new

technologies (Vaintrub et al., 2021) and

, which leads

to (Jatwani & Swain,

2020; Liang & Wang, 2020).

Ⅰ Introduction

To address these challenges, agricultural

cooperatives have been widely viewed as

to help small-scale farms form

collective action groups to improve their production

and marketing performance (Mathewos et al., 2021;

Neupane et al., 2022).
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Ⅰ Introduction

Mechanisms

Improve bargaining power

Promote scientific farming

Alternative resort for financing

Farming 
profitCooperatives

ØFirst, farmers can enhance their market power and reduce transaction costs when

through cooperatives because of and

production capabilities (Adenegan et al., 2012; Bahta & Bauer, 2012; Birhanu et al., 2017).

Improvements in the purchase cost of inputs and sales price of livestock products can directly promote

farming profits.



Ⅰ Introduction

ØSecond, cooperatives can promote scientific farming to improve performance because they can break

the dependence of farms on traditional operation experience through (Wossen et

al., 2017) and (Bezabeh et al., 2020), which improve the adoption of scientific

farming technology (Nwafor et al., 2020; Feyisa, 2020).
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Ⅰ Introduction

ØThird, as many farms may lack access to capital, cooperatives can

(Bunmee et al., 2018).
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Ⅱ Model

Quantile regression model (QR)

the net profit of beef cattle farms.

a dummy variable to indicate whether a beef cattle farm is a

member of the cooperative. If the farm joins a cooperative, the value is 1, otherwise the value is 0.

Ø A set of control variables.



Ⅲ Data

Ø The data used in this study is obtained from a field survey conducted in 2018 by the research group in
Henan Province, China's main beef cattle producing province. A total of 276 valid questionnaires were
finally obtained.



Variables Name Variable Definition
Cooperative
Members

Not in
Cooperatives T-test

Mean SD Mean SD
Dependent variable
Farmprofit Farming profit in 2017 (10,000 RMB) 14.928 2.296 10.184 1.311 -4.744**

Independent variable of interest
Cooperative membership Member of cooperatives ornot (1=yes, 0=no) - - - -

Control variables
Individual characteristics
Age Age (years) 48.103 1.019 46.782 0.772 -1.321
Being a village cadre ornot Yes = 1, no = 0 0.134 0.035 0.723 0.019 -0.061**
Education Years of education (years) 8.330 0.341 8.006 0.242 -0.324
Farm characteristics

Farm size Numbers of cattle in stockat the endof 2017
(heads) 102.660 9.557 95.235 16.797 -7.425

Farming experience Years in beef cattle farming industry (Years) 8.175 0.629 6.380 0.424 -1.795***
Participated in training ornot Yes = 1, no = 0 0.753 0.044 0.486 0.037 -0.267***
Has farming insurance or not Yes = 1, no = 0 0.505 0.051 0.397 0.037 -0.109**
Planting area Planting area in 2017 (mu) 114.430 32.208 35.228 6.346 -79.202***
Operation type Feeder-to-finish= 1, Farrowing-to-finish = 0 0.113 0.032 0.212 0.031 0.099
Feeding method Concentrated feeding = 1, Free range = 0 0.876 0.034 0.832 0.028 -0.044
Environmental characteristics

Policy cognition
Are you familiar with policies on livestock
farming? (A 5-point Likert scale from very
unfamiliar to very familiar)

3.289 0.110 2.961 0.075 -0.328***

Farm location Distance from the farm to town urban (km) 5.181 0.306 5.701 0.293 -0.519

Governmental supervision
Is the governmental supervision over livestock
farming strict? (A 5-point Likert scale from very
loose to very strict)

4.330 0.077 4.285 0.058 -0.045



Ⅲ Data

Ø In general, the beef cattle farm profit is left skewed, indicating that more farms are in the low profit

levels, that is, the overall farming profit is not high. Compared to normal distribution, the excess

kurtosis pattern shows that the farm profit concentrates in a relatively narrow range.

Figure 2. Kernel density estimation of farming profit.



Variables Items
Number of

Observations

Percentage

/%
Variables Items

Number of

Observations

Percentage

/%

Farm

profit

（0~5] 150 54.35 Cooperatives

membership

Yes 97 35.14

（5~10] 51 18.48 No 179 64.86

(10~15] 16 5.80 Core

membership

Yes 57 58.76

(15,+8 ) 59 21.38 No 40 41.24

Ⅲ Data

Ø 97 farms were in cooperatives, accounting for 35.14% of the total sample. The majority of farms have

not joined any cooperative.

Ø Among the 97 farmers who joined cooperative, 57 of them are founding members of their cooperatives.

With reference to Liang et al. (2015), the founders of cooperatives are defined as , and

the members who later join cooperatives are defined as .

Table 2. Main farming characteristics of beef cattle farmers.



Variables Quantile Regression
OLS

QR_20 QR_40 QR_60 QR_80
Independent variable of interest

Cooperative membership
0.341**
(0.168)

0.330**
(0.140)

0.302**
(0.133)

0.376**
(0.168)

0.389***
(0.112)

Control variables YES YES YES YES YES
Pseudo R2 0.211 0.261 0.333 0.359 0.433
Numberof obs 276 276 276 276 276

Ⅳ Results

Table 3. Estimate results of quantile regression.

The gain of profit can be attributed to several factors that , including but not limited to,

, , , , and the among members

(Naziri et al., 2014; Fischer & Qaim, 2012; Birhanu et al., 2017). All these factors can improve bargaining power to

lower input price and increase profit (Miao et al., 2018). Another potential gain of profits is the redistribution of earnings

by cooperatives that can directly increase farm profit (Debortoli et al., 2021).

4.1 Impact of cooperative membership on farming profit



Ⅳ Results

Figure 3. Change of quantile regression coefficient of cooperative.

The pattern.

A possible reason is that low-profit farms are

generally small-scale, and cooperative has a bigger

impact on small-scale farms (Valentinov, 2005;

Mirón-Sanguino & Díaz-Caro, 2022). High-profit

farms are generally large-scale with high trading

volume so that they can

. The result is also

consistent with Ma et al. (2022) that members with

higher income tend to benefit more from

cooperatives than the lower income members.

4.1 Impact of cooperative membership on farming profit



Ⅳ Results

Figure 4. Probability distribution of propensity score value between cooperative members and non-members.

The northwest graph shows the difference between the two subgroups before the matching procedure with notable
differences. In the rest three graphs, the difference between two subsamples are much reduced, indicating that the

.

4.2 Robustness test



Ⅳ Results

Table 4. Estimation results of PSM method.

In all three matching methods, the ATE value shows that after eliminating the systematic similarities between
two subsamples, cooperative membership significantly improves farm profit at 5% level. The robustness check

.

4.2 Robustness test

Matching method Treated Controls ATE S.E. T-stat AverageATE

K-nearestneighbormatching (1:1) 2.108 1.665 0.444** 0.190 2.34

0.445Nearest-neighborMatching within caliper 2.116 1.648 0.469** 0.191 2.46

Local linearmatching 2.108 1.687 0.421** 0.190 2.22



Variables Quantile Regression
OLS

QR_20 QR_40 QR_60 QR_80
Independent variable of interest

Cooperative membership
0.507***
(0.174)

0.288*
(0.153)

0.241
(0.211)

0.430**
(0.196)

0.493***
(0.142)

Control variables YES YES YES YES YES
Pseudo R2 0.227 0.259 0.324 0.361 0.439
Numberof obs 276 276 276 276 276

Ⅳ Results

we reset the cooperative membership dummy variable value as 1 if the farm is a core member,
otherwise it is 0.

4.3 The effect of core membership

Two possible reasons are, first, core
members have (Eroglu et
al., 2020); second, core members may have (Hohler & Kuhl, 2018). The quantile
regression coefficient of the core membership of cooperatives also shows a U-shaped curve, which is relatively
higher for low- and high-profit farms.

Table 5. Estimate results of quantile regression.



Matching method Treated Controls ATE S.E. T-stat ATE mean

K-nearestneighbormatching (1:1) 2.285 1.863 0.422* 0.236 1.79

0.488Nearest-neighborMatching within caliper 2.277 1.767 0.509** 0.240 2.12

Local linearmatching 2.285 1.752 0.533** 0.236 2.26

Ⅳ Results

Robustness test

The ATE is significantly positive under different matching methods, and the mean of the three matching

results is 0.488, which is greater than the 0.445 in Table 4. It indicates that

, and also verifies the previous conclusion.

Table 6. Estimation results of PSM method.



Ⅴ Conclusions and implications

Ø Conclusions

u Being a cooperative member can significantly increase farm profit by 47.6%. The effect changes with the

level of profit and is a stronger for the low- and high-profit farms than the medium-profit farms.

u The profit-increasing effect is more pronounced in the core members of cooperatives. Being a core member

of cooperatives can increase farm profit by 63.7% and similarly stronger for low- and high-profit farms.

u Several additional factors positively affect farm profit, including the farm size, years of farming experience,

training and governmental supervision.



Ⅴ Conclusions and implications

Ø Implications

u Beef cattle farms should be encouraged to , especially for the small-scale farms

to improve their profit.

u Other policy initiatives can also be explored to improve farm performance, including providing incentives to

, to promote appropriate technology and

information to farmers, as well as .

u Beef cattle farms should also be advised to and

, which are shown to improve farm profit.
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