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W N e

Abstract: The major goal of this study is to examine the impact of agricultural cooperative member-
ship on the net return on production cost (ROC). The data used for the study were gathered from
233 rice farmers in the central Mekong River Delta’s province of Hau Giang, Vietnam. Propensity
score matching and two-step Heckman selection models were employed to account for possible
selection bias stemming from systematically different observable and unobservable attributes be-
tween cooperative members and non-members. The findings reveal that cooperative membership
has a positive and statistically significant impact on rice farmers’ ROC, suggesting that agricultural
cooperatives could help increase the profitability of rice farms.

Keywords: agricultural cooperative; impact; rice farm; Mekong River Delta

1. Introduction

Cooperatives play a crucial role in the agricultural sector in developed and developing
economies. They are viewed as the core institutional and organizational instrument that
helps farmers reduce transaction costs and empower markets (Tortia et al. 2013). Deng
et al. (2021) also emphasize that agricultural cooperatives are a vital part of the production
system of modern agriculture. Studies on agricultural cooperatives have been interesting
and considered by many scientists, researchers, and policy makers across countries and
regions worldwide. A vast number of empirical studies have mainly focused on the impact
estimation of cooperative membership. Considerable evidence from the literature on the
role and impact of cooperatives shows that the causal effects of cooperatives on their
members’ production outcomes and livelihoods are remarkably mixed.

Many empirical studies prove cooperative membership’s positive and significant im-
pact on members’ outcomes, such as farm income, household income, yield, and the price
for output. Specifically, using a propensity score-matching (PSM) model with a dataset
of 579 rural households in Southwest of Nigeria, Afolabi and Ganiyu (2021) reveal that
cooperative members generate a significantly higher total income than non-members. Simi-
larly, Wang et al. (2021), employing the PSM method with data gathered from 1244 farmer
households in Hubei province of China, report that farmers participating in cooperatives
obtain dramatically greater savings or net income than non-members of cooperatives. They
concluded that cooperatives positively enhance the income and quality of living of poor
households in rural areas. A case study in the Jimma Zone of Ethiopia conducted by Mojo
et al. (2017) indicated that cooperative membership helps significantly increase the total
incomes and asset values of coffee-farming households (welfare) by employing endogenous
switching regression (ESR) controlling for observable and unobservable selection biases.

With regard to cooperative membership’s impact on various outcome indicators, Ho-
ken and Su (2018), through an investigation of a cooperative in the Jiangsu province of
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China, and using PSM to control for observable attributes between the two groups, con-
firmed that cooperative members achieve significantly higher rice farm income, profit,
yield, and price for rice as compared to non-members. Likewise, controlling for observ-
able selection biases by the PSM technique, Chagwiza et al. (2016) reveal a positive and
remarkable impact on various outcomes of cooperative dairy farmers in Ethiopia, such as
milk production, productivity, selling price, dairy income, and technological innovation.
Employing the treatment effects model, Ma and Abdulai (2017) demonstrate that in China’s
provinces of Gansu, Shaanxi, and Shandong, joining cooperatives specializing in apple
production significantly increases apple growers” outcomes such as the selling price, gross
revenue, profit, and return on investment.

However, several studies pointed out a modest impact on members’ farm performance
and income because of cooperative membership. For instance, Hu et al. (2021) report that
participation in new-type agricultural cooperatives has positive and significant effects on
the per capita income of poor households in Southwest China by using the ESR method,
whereas the PSM model demonstrates no significant impact. The findings from an empirical
study conducted in the Siem Reap and Battambang provinces of Cambodia by Ofori et al.
(2019) indicate that cooperative membership slightly impacts the farm incomes of vegetable
producer members. However, it has influenced members’ technology adoption, credit
access, and information infusion. Shumeta and D’Haeseb (2016), using the PSM method
demonstrated the insignificant effects of participation in cooperatives on the farm income
and coffee production of member households in the Jimma and Kaffa zones in Ethiopia.

In summary, little is known about how cooperative membership influences farm
profitability, particularly in Vietnam’s Mekong River Delta. This study, therefore, aims to
contribute to the growing literature about the role of agricultural cooperatives on farm
profitability through the return on cost (ROC) indicator in several ways. First, it explores the
factors driving farmers’ choice to participate in cooperatives. Second, the results from this
study help further understand the degree to which agricultural cooperative membership
interacts with households” farm profitability. Last, the paper proposes some key policy
implications based on the empirical findings.

To achieve the aforementioned objectives, cross-sectional data were collected from
face-to-face interviews of 233 rice households in Vietnam’s Mekong River Delta, which
annually supplies approximately 56% of rice production and 90% of the rice export volume
in Vietnam. Interestingly, the Vietnamese government has revised and renewed many
policies regarding developing collective economies and cooperatives for three decades. The
country has experienced several stages of rising and falling in developing cooperatives due
to inappropriate policies in the earlier period. Studying the impacts of reformed policies on
cooperatives in improving households’ farm economic performance in Vietnam is essential.
To assess the true impact of cooperative membership on farm profitability, propensity score
matching and two-stage Heckman models were employed to estimate the treatment effects
controlling for possible selection biases in this study.

The remainder of this paper is structured as follows. Section 2 briefly reviews rice
production and the development of cooperatives in Vietham. Section 3 introduces a
theoretical framework to estimate the causal treatment effects. The variables’ definitions
and data information are presented in Section 4. The next section reports and discusses the
empirical results. The study’s principal conclusions and policy implications are provided
in the last section.

2. Rice and Agricultural Cooperatives in Vietnam

Vietnam, a net rice importer before 1989, is presently known as the third largest rice
exporter in the global market. This marvelous achievement resulted from Doi Moi or
renovation policy in 1986 (Pingali and Xuan 1992); since then, the country’s economy has
shifted from a centrally planned system to a market-oriented economy. Indeed, during
the 1985-2015 period, rice and food production in Vietnam increased more than threefold:
from 16.4 million tons in 1985 to 50.4 million tons in 2015 (Song et al. 2020). In response to
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this reform, the government of Vietnam has promulgated many important policies driving
agricultural and rural areas to adapt to the market-oriented economy such as reformed
policies regarding cooperatives and the collective economy, emphasizing the development
of cooperatives (National Assembly of Vietnam 1996, 2003, 2012).

It is thus important to recall the history of cooperatives in Vietnam and their significant
changes. Vietnam has a long history of the formation and development of cooperatives
in general and agricultural cooperatives in particular. Generally, the development of Viet-
namese cooperatives can be divided into five stages (Tiep et al. 2020; Duong 2015). The
first stage, between 1954 and 1959, was boosting to massively establish cooperatives that
became a popular form in the economic sector, whereas functions of household and private
economies were neglected. The second stage, from 1960 to 1986, was the dramatic devel-
opment of Viethnamese cooperatives. However, cooperatives were mostly established by
the state order with a centrally planned economy rather than by farmers’ autonomy or vol-
untariness. During this period, the first Vietnamese cooperative charter was promulgated
in 1961.

The third phase, between 1987 and 1996, is known as a period of cooperative recession.
The number of cooperatives dramatically declined. Vietnam began to shift from a centrally
planned economy to a market-oriented one in 1986. Importantly, the National Assembly
of Vietnam proposed the first law on cooperatives in 1996. The fourth stage, from 1997 to
2002, is considered the period of on-going decrease in the number of cooperatives. Most
cooperatives that were not based on farmers’ needs were eliminated in this stage (Tiep et al.
2020).

The current stage, from 2003 onward, constitutes the recovery of the development of
cooperatives. Cooperatives have been primarily formed in rural areas. In this current stage,
the National Assembly of Vietnam issued the 2003 Law on Cooperatives (an amendment of
the 1996 Cooperatives Law) and the 2012 Law on Cooperatives (an amendment of the 2003
Cooperatives Law). Vietnam has also applied and assessed a new mode of cooperatives
within the context of the market-oriented economy and international integration between
2003 and 2013. Consequently, all cooperatives must be operated under the Cooperatives
Law of 2012. Accordingly, cooperatives are primarily defined as follows: “ ... cooperatives
are the representative of their members and protect their legal rights. Cooperatives repre-
sent members in their distribution activities with other organizations in accordance with
legal regulations. Cooperatives are the place to receive government assistance. For farmers’
households, the cooperative’s activities effectively act as a bridge between the state and
farmer households ... .” (National Assembly of Vietnam 2012). The new-type cooperative
model constitutes cooperatives established and operated with the principle of voluntariness
and autonomy followed by the 2012 Cooperative Law (Tiep et al. 2020). In other word,
cooperatives that have been formed since 2012 are called “new-type cooperative models”.

Consequently, the new model of cooperatives has been remarkably developed in
Vietnam, with about 24,204 cooperatives (of which 64% of are agricultural cooperatives)
consisting of around 6 million members by 2020 (Ministry of Investment and Planning
2021). This implies that cooperatives in general and agricultural cooperatives in particular
have played a crucial role in the farm and livelihoods of agricultural households in rural
Vietnam. Recently, the central government has placed considerable emphasis on coopera-
tives so as to enhance rural and agricultural areas. Indeed, the government promulgated
Decision No. 340/TTg (dated 12 March 2021) on the approval of the collective economy
and cooperatives’ development strategies in the 2021-2030 period (Government of Vietnam
2021). Ambitiously, the core target of this decision is to reach 45,000 cooperatives (twofold)
with around 8 million members by 2030.

In Vietnam, agricultural cooperatives are known as a form of farmers’ collective econ-
omy. Their operation and performance may strongly impact the agricultural production of
household members. They play an important role in providing production inputs, mar-
keting for output, and delivering other agricultural services, which may support farmers’
ability to achieve higher productivity, reduce input costs, and increase market efficiency.
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3. Theoretical Framework
3.1. Role of Agricultural Cooperatives

Ma et al. (2018) report that agricultural cooperatives positively influence farms” eco-
nomic performance through several pathways. First, cooperatives enhance farmers’ access
to advanced technologies, contributing to more efficient production input use. The techni-
cal efficiency of cooperative members is often higher than that of non-members (Ma et al.
2018; Neupane et al. 2022; Olagunju et al. 2021), resulting in an increase in farm yields.
Indeed, empirical study results indicate that cooperative membership increases members’
production yields (Hoken and Su 2018; Michalek et al. 2018; Mishra et al. 2018). Coopera-
tive membership improves the technical efficiency of farmers, thus enabling members to
achieve higher productivity than non-members (Neupane et al. 2022; Olagunju et al. 2021).
Agricultural cooperatives encourage farmers to adopt advanced technology, which thus
increases farm productivity and income (Zhang et al. 2020).

Second, cooperatives can purchase and deliver farm inputs and supplies to their
farmer members (Cropp and Ingalsbe 1989). Cooperatives can also facilitate better access
to farm input, financial support, and linkage for the output market (Abebaw and Haile
2013). Agricultural cooperatives, a crucial institution of the agricultural sector, are also
considered a vital actor in supply chains with respect to encouraging farmers to adopt
sustainable practices. (Candemir et al. 2021). Consequently, farmer members may acquire
better productive inputs at a reasonable cost.

Third, agricultural cooperatives, when used as an effective marketing channel, may
help farmers gain significantly higher farm income per capita and household income per
capita due to better selling prices (Liu et al. 2019). Agricultural cooperatives also provide
their members with information about outlet channels and market prices, which may
support farmers’ ability to sell their output at a higher price (Hao et al. 2018; Hoken and Su
2018; Ma and Abdulai 2017; Wollni and Zeller 2007). Cooperatives may play an important
role in marketing, e.g., with respect to handling, processing, selling farm produce, and
bargaining for higher prices (Cropp and Ingalsbe 1989).

In short, the three pathways for enhancing farm performance through cooperative
membership are illustrated in Figure 1.

N Easier access to better |_ Hioh vield
farming techniques sy

Better access to 'mput
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Figure 1. Cooperatives’ pathways for improving farm performance.

3.2. Impact Estimation Strategies

The primary aim of this study is to investigate the impact of participation in agricul-
tural cooperatives on return on cost (ROC). Thus, ROC is a linear function of a cooperative
membership binary variable (C;) and a vector of farm and household characteristics. The
function can be specified as follows:

Y; =aC; + ﬁXi + & (1)

where Y is defined as ROC; C; is a binary variable, equaling 1 if household i is a cooperative
member, and 0 otherwise; X; is a vector of farm and household characteristics; « and 8 are
unknown parameters to be estimated; and ¢; is a random error term.
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The core objective is to estimate the a representing the marginal impact of cooperative
membership on the outcome. However, many empirical studies have shown that agri-
cultural households’ decision to join cooperatives depends on their farm and household
characteristics or self-selection into cooperative membership rather than randomly assigned
participation (e.g., Afolabi and Ganiyu 2021; Wang et al. 2021; Mojo et al. 2017; Hoken and
Su 2018). This possibly results in selection bias. Consequently, if the ordinary least squares
(OLS) model is employed to estimate the ROC of cooperative membership, Equation (1)
may yield biased results.

To adjust for such selection bias, some econometric approaches such as the PSM
method, instrumental variables, EWR, the treatment effects model, and the Heckman
sample selection model were employed to correct possible selection bias (e.g., Olagunju
et al. 2021; Hu et al. 2021; Ofori et al. 2019; Hoken and Su 2018; Ma et al. 2018; Ma and
Abdulai 2017; Ahmed and Mesfin 2017; Mojo et al. 2017; Chagwiza et al. 2016; Shumeta
and D'Haeseb 2016; Abebaw and Haile 2013; Zheng et al. 2011).

Following (Ofori et al. 2019; Chagwiza et al. 2016), and Shumeta and D’Haeseb (2016),
this study employed the PSM method to estimate average treatment effects controlling
for observable factors, but it cannot account for unobservable selection bias. Therefore,
adopting the approaches used by Attipoe et al. (2021), Ma and Abdulai (2017), Zheng et al.
(2011), and Miyata et al. (2009), a sample selection model developed by Heckman (1979),
called the two-stage Heckman model, was further employed to examine the impact of
cooperative membership on ROC while accounting for both observable and unobservable
selection biases in our study.

Fortunately, both models proceed through a two-stage procedure. Within this frame-
work, they model the determinants of households’ participation in cooperatives (first stage)
and the impact of cooperative membership on households” ROC (second stage).

Determinants of a household becoming a cooperative member (first stage): It should
be based on a random utility framework in which farmers choose to participate in coopera-
tives. Contingently with this framework, a farmer may choose to become a cooperative
member if the potential utility obtained from membership is larger than that gained from
non-membership. Thus, we can express the utility gained from membership as a function
of the observable attributes in a latent variable framework as follows:

1,if C* >0,
0, otherwise,

G =2zi+m G = { @
where C7 is a latent variable defined as the utility difference between becoming a member
and non-membership. Z; is a vector of covariates that might influence farmers’ decisions
to become a cooperative member, while 7y denotes a vector of unknown parameters to be
estimated. y; is random disturbance. C; is already denoted above.

Hence, binary regression (a probit model in this study) was employed to estimate the
probability of cooperative membership.

Treatment effects estimated by PSM technique: Since we sought to measure the
average treatment effect on the treated (ATT), the expected outcomes were primarily
compared with and without membership in the agricultural cooperatives for the same
household simultaneously. Assuming that Y} is the ROC of the household as a member of
the agricultural cooperative and Y? is the ROC of the same household not being a member
of the cooperative, ATT can be written as follows:

ATT = E[Y] =¥f0|c; = 1] = [} |¢; = 1] = E[Y|C; = 1] 3)

where ATT is defined as a difference between the mean values of the expected ROC of the
household when participating and the expected ROC if this household is not participating
in the cooperative. C; was defined earlier.

Estimating the ATT value in Equation (3) is impossible since the outcome created in
the case of not participating in the cooperative for the same household that actually joined
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the cooperative cannot not be observed simultaneously. The counterfactual outcome—
E[Yi1 | C; = 1]—was missed or unmeasured; thus, a suitable substitute must be used to
estimate the ATT. However, the value of the outcome for actual r10r1-mernbers—E[YiO IC;
= 0]—that is simply used to replace E[Y? | C; = 1] is often not employed because variables
affecting the decision to participate in the cooperatives might simultaneously influence the
expected outcome, causing biased estimates (Caliendo and Kopeinig 2008).

Fortunately, the PSM technique developed by (Rosenbaum and Rubin 1983) can treat
households that participate in the cooperatives as a treated group and other households that
do not participate in the cooperatives but have similar propensity scores with households’
in the treated group as a control group. Consequently, the expected ROC of the control
group is used as the counterfactual outcome: E[Yi0 IC; = 1]. Thus, the ATT might be
measured as the difference between the mean values of the treated and the control groups.
In general, a PSM estimator can be written as follows:

ATT (pepp) = E[E{Y} ICi =1, P(Z;)} — E{Yio

C=0,PZ)}ICi=1] @&

where P(Z;) denotes the probability of participation in cooperatives for each household,
which is known as the propensity score; this probability was computed by the probit
regression model in the first stage.

The nearest neighbor-matching (NNM) and kernel-matching (KM) methods were
used in the present study to match cooperative members with non-members regarding
the propensity scores since these matching techniques were often seen as the most used
(Becerril and Abdulai 2010). NNM uses the individual households in the control group to
match a treated individual household that had the closest propensity score, thus reducing
bias. Meanwhile, KM uses the weighted averages of all individual households in the control
group to construct the counterfactual outcome, thereby yielding low variance since it uses
all the information from the controls (Caliendo and Kopeinig 2008). As a consequence,
these matching methods are primarily complementary.

It is necessary to thoroughly examine the matching procedure’s quality before dis-
cussing the causal impacts of cooperative membership. First, systematical differences
should not remain among the covariates between the treated and untreated groups after
matching based on the propensity score (Caliendo and Kopeinig 2008). Second, the mean
absolute standardized bias in the matched samples should be less than 25% (Stuart and
Rubin 2007), suggesting that the matching process is appropriate. Third, the pseudo-R? val-
ues show how well the regressors explain the likelihood of participation in the cooperative
from the propensity score estimation before and after matching. These values should be
fairly low after matching since systematic differences were eliminated among the covariates
between the two groups (Maertens and Velde 2017).

Treatment effects estimated by the Heckman model: PSM is recognized as a non-
parameter method, whereas the Heckman model is known as a parameter one. Indeed,
the Heckman method (second stage) modified the OLS model by adding an inverse Mill’s
ratio (IMR) generated in the first stage to correct possible selection bias stemming from
self-selection in the simple OLS model. Thus, Equation (1) is rewritten as:

Y; = aC; + BX; + 67 ®)

where A = g(&é” )) is defined as the inverse Mill’s ratio (IMR); ¢(.) refers to the standard
normal density function; @(.) denotes the standard normal distribution fuction; J is a pa-
rameter to be estimated. The rest have already been described. Remarkably, the coefficients
of A or ¢ will display the status of the selectivity bias. If the coefficient of A is statistically

significant, it indicates the presence of selection bias and vice versa.
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4. Data and Descriptive Statistics
4.1. Data Collection

The cross-sectional data used for empirical analysis were collected by a household
survey conducted between April and December 2021. The survey was conducted in Hau
Giang province’s Long My and Vi Thuy districts. Hau Giang is located in the central
Mekong Delta province, where the local government has recently promoted and enhanced
agricultural cooperatives.

A multi-stage-sampling method was employed for the data collection process. First,
Hau Giang province was purposively chosen. The total number of agricultural cooperatives
in Hau Giang is 202, of which 65 cooperatives specialize in rice production (Hau Giang
Cooperatives Alliances 2021). Second, Long My and Vi Thuy districts were selected as
the sampling sites since they are two major districts for rice production and have various
cooperatives for the rice sub-sector as well. Third, all (twenty-five) the cooperatives
specializing in rice production that have been established for at least two years in the two
districts were purposively selected to gather basic information about the age or year of
establishment, member size, charter capital, share capital, assets, facility, service supply, etc.
This stage helps us understand the general activities and performance of rice cooperatives
in Hau Giang province.

In the next step, three rice cooperatives of each district were randomly selected from
the list of cooperatives surveyed at the third stage. As a result, a total of six cooperatives
were selected from twenty-five units. Last, cooperative members and non-members were
selected for face-to-face interviews. To gather the primary data, we randomly selected
about 20 household members of each cooperative who had been members of a cooperative
for at least two years and around 20 non-member households that had never joined any
cooperatives. To ensure agro-ecological conditions, the transportation infrastructure and
cultural status were relatively homogenous; the non-member households selected had
to have resided in the same geographic location as the cooperative members. A total of
233 rice-farming households, including 116 members and 117 non-members of cooperatives,
were finally selected as the sample of this study.

A structured questionnaire was used to gather data from cooperative members and
non-members. The questions principally focused on demographic and farm characteristics,
farm assets, and data on rice production such as the structure of the production cost, input
supply, output market, farm-gate price, and yields.

4.2. Variable Definitions and Summary Descriptive Statistics

Based on previous empirical studies by Wang et al. (2021), Hao et al. (2018), Ma et al.
(2018), Ma and Abdulai (2017), Chagwiza et al. (2016), Ito et al. (2012), and Zheng et al.
(2012), and actual observations during the household survey, we selected ten explanatory
variables (as presented in Table 1) for the empirical analysis.

The definitions and descriptive statistics of variables used in the empirical analysis
are presented in Table 1. The average household head was around 52 years old and had
about 27 years of experience in rice cultivation, implying that the farmers were involved in
farming activities for more than half of their lives. The average values defining the number
of schooling years for the household heads and spouses were about 7.63 and 6.48 years,
respectively, showing that the education of household heads is relatively higher than that
of their spouses. The sampled households had about 4.55 family members on average. The
average area of rice land was about 1.68 ha. The percentage of households that owned
agro-machinery such as tractors and combine harvesters was relatively low, at around
26 percent, whereas 63% of the surveyed farmers reported that they use the internet. There
were 54% farmers reporting that their neighbors also joined farmer-based organizations
such as cooperatives, collective economic groups, collaborative groups, famers’ clubs, etc.
The mean distance from a given farmer’s house to the village head was around 2 km.
Village heads who worked as the leaders of the hamlets or villages often travel around
the village to observe and provide information to people within the village. This indicator
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was used to evaluate the accessibility of farmers to a local officer to obtain notices and
information from local authorities.

Table 1. Variable definitions and descriptive statistics.

Variable

Description Mean (SD)

Treatment variable
Membership

Explanatory variables

Age

Experience

Education of household head
Education of spouse

Family size

Rice farm size

Agro-machinery ownership
Internet use
Friend membership

Distance to village head
Outcome variable
Return on cost (ROC)

1 if the farmer is a cooperative member, and 0 otherwise

Age of household head (year) 52.46 (10.13)
Experience in rice farming of household head (year) 27.00 (11.35)
Schooling of household head in years 7.63 (3.15)
Schooling of household spouse in year 6.48 (2.87)
Total number of family members 4.55 (1.68)
Area for rice cultivation (ha) 1.68 (1.27)
1if the .farmer owns agro-machinery (e.g., tractor or harvester), and 0 0.26 (0.43)
otherwise
1 if the farmer uses broadband internet, and 0 otherwise 0.63 (0.48)
1 if the farmer has neighbors participating in a farmer-based organization, and 0.54

. .54 (0.49)
0 otherwise
Distance from farmer’s house to the house’s head of village (km). 2.04 (1.78)
The ratio of farm’s net return and variable input cost 1.67 (0.41)

Note: Standard deviations in parentheses; VND is Vietnamese Currency (USD 1 = VND 23,000).

5. Results and Discussion
5.1. Comparison of Cooperative Members and Non-Members

The surveyed households were divided into treatment (cooperative members) and
comparison (non-members) groups. Table 2 reports that 116 (49.8%) of the respondents
were cooperative members while 117 (50.2%) were non-members.

Table 2. Characteristics and farm performance of cooperative members and non-members (t-test

results).
Variable Members (n = 116) No?r;l\:[il:'ll;l))ers DiffN(Ie :Ir:ces

Characteristics of respondents
Age 53.94 (10.21) 50.99 (9.88) 2.948 **
Experience 28.21 (12.75) 25.79 (9.66) 2412*
Education of household head 7.59 (2.86) 7.67 (3.43) —0.072
Education of spouse 6.26 (2.69) 6.70 (3.04) —0.442
Family size 4.42 (1.68) 4.68 (1.68) —0.261
Rice farm size 1.97 (1.51) 1.40 (0.89) 0.572 ***
Agro-machinery ownership 0.30 (0.46) 0.21 (0.41) 0.088
Internet use 0.58 (0.49) 0.68(0.47) —0.098
Friend membership 0.79 (0.41) 0.30 (0.46) 0.492 ***
Distance to hamlet head 1.89 (1.50) 2.19 (2.01) —0.298
Farm performance
Total variable input cost (Million e
VND/ha) 19.41 (2.66) 20.29 (2.48) 0.880
Yield (ton/ha) 8.20 (0.42) 8.04 (0.53) 0.157 **
Selling price for rice (VND/kg) 6510 (573) 6363 (574) 147 *
Net farm return (Million VND/ha) 33.96 (5.12) 30.86 (5.62) 3.104 ***
ROC (total return/total variable cost) 1.79 (0.40) 1.55 (0.38) 0.237 ***

Note: standard deviations in parentheses; *** p < 0.01, ** p < 0.05, and * p < 0.1; VND is Vietnamese Currency (USD
1=VND 23,000).
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The mean differences in the farm and household characteristics and farm economic
performances between the cooperative members and non-members are presented in Table 2.
There were some remarkable differences regarding the demographic and socioeconomic
attributes that existed between cooperative members and non-members. More specifically,
the household heads of cooperative members were older than non-members. The mean ages
of the household heads for cooperative members and non-members were around 54 and
52 years, respectively. Similarly, the cooperative members also had more experience in rice
production than non-members. Indeed, the members had around 28 years of experience,
whereas this amounted to around 26 years for the non-members. The rice farm size of the
cooperative members was also significantly larger than that of non-members. As a matter
of fact, members owned approximately 2 ha of rice land while non-members had around
1.4 ha. Interestingly, cooperative members had more neighbors joining a farmer-based
organization than non-members. Table 2 reports that 79% of the interviewed members had
neighbors that were members of farmer-based organizations, whereas this statistic was 30%
for non-members.

As presented in Table 2, the results showed that the other characteristics of the mem-
bers and non-members were relatively homogeneous. For example, the education of
household heads and their spouses for members and non-members were similar. Both
groups have a similar number of family members. Regarding dummy variables, the mem-
ber and non-member groups have similar shares of households owning agro-machinery
and using broadband internet service. The average distance from farmers” houses to the
leaders of the hamlets for members and non-members was also not statistically different.
In summary, significant mean differences exist across several covariates between the two
groups. This suggests that the existence of these differences should be considered when
estimating the true impact of cooperative membership.

The findings shown in Table 2 indicated that the crop performance values—such
as the production cost, yield, farm-gate price, net return, and ROC—of the cooperative
members were better than those of non-members. However, these comparisons did not
account for the effects of the differential characteristics of the farms and households, which
may confound the impact of cooperative membership on the outcomes with the effects of
other factors. Notably, the total variable input cost included labor costs (hired and family
labor), fertilizer costs, pesticide costs, seed costs, harvest costs, land preparation costs, and
pumping costs.

5.2. Determinants of Cooperative Membership

Table 3 reports the estimates of the factors influencing farmers’ participation in coop-
eratives using the probit model as the first step of the Heckman sample selection and PSM
models. Although the key objective of this study is to examine the impact of cooperative
membership, the results from the probit regression model are also interesting. The results
showed that three determinants are significantly associated with farmers’ participation in
cooperatives. Specifically, the age of the household head was positively associated with
the probability of the household’s participation in cooperatives. This probably shows that
young farmers may not be interested in becoming cooperative members. This finding is
in line with other studies (Mojo et al. 2017; Chagwiza et al. 2016; Shumeta and D’Haeseb
2016).

The results, presented in Table 3, also demonstrate that the households’ land size
dedicated to rice cultivation had a strongly positive association with the households’
propensity to join cooperatives, implying that households with larger farms are more likely
to become cooperative members. This may suggest that small-scale farm households lack
interest in or motivation to participate in cooperatives. This result is consistent with earlier
empirical studies (Mojo et al. 2017; Ma and Abdulai 2017; Chagwiza et al. 2016; Shumeta
and D’Haeseb 2016).
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Table 3. Factors influencing cooperative membership (probit model’s results).

Variable Coefficient Std. Err. z p-Value

Age 0.022 * 0.014 1.68 0.094
Experience 0.008 0.012 0.70 0.483
Education of household head —-0.014 0.037 —0.37 0.710
Education of spouse —0.025 0.044 —0.57 0.569
Family size —0.030 0.057 —0.53 0.595
Rice farm size 0.253 *** 0.088 2.89 0.004
Agro-machinery ownership 0.094 0.222 0.43 0.670
Internet use —0.182 0.200 —-0.91 0.365
Friend membership 1.297 *** 0.191 6.77 0.000
Distance to hamlet head —0.064 0.055 —1.16 0.246
Constant —1.190 0.739 —1.61 0.107

LR Chi? (10) 73.58

Prob > Chi? 0.000

Pseudo R? 0.232

Log likelihoods —121.922

Note: **p <0.01, and * p <0.1.

Interestingly, the strongest regressor for cooperative membership was the variable
denoting a farmer’s neighbor was a member of a farmer-based organization. This reflects
the fact that social networks influence farmers’ decisions to become cooperative members.
This finding is consistent with earlier empirical studies (e.g., Ma and Abdulai 2017; Ito et al.
2012).

However, other covariates, including farming experience, the education of the head
and spouse, the number of family members, ownership of agro-machinery, broadband
internet use, and distance from the farmer’s house to the hamlet head, were not highly
associated with becoming a cooperative member. Overall, the findings suggest that there
is some self-selection to become a cooperative member. Indeed, cooperative membership
is most likely biased towards the age of the household head, the rice farm’s size, and
friend membership.

5.3. Impact of Cooperative Membership on Farm Economic Performances

We used ROC as an aggregate indicator to measure cooperative membership’s impact
on farm economic performance or the profitability of rice households in the Mekong River
Delta. In this section, the results of an empirical analysis by the PSM and Heckman models
are comparatively reported and discussed.

Impact of cooperative membership estimated by PSM:

Before discussing the impact of cooperative membership using PSM, it is important
to examine the matching procedure’s quality. Since the propensity scores derived from
the probit model were used to match cooperative members to non-members, we first
checked the common support region in which only observations were used for matching
and other observations out of this region were dropped from the sample. The distribution of
propensity scores and the area of common support for the empirical analysis are displayed
in Figure 1. The bias in the propensity score distribution between the treated and untreated
groups is also illustrated in Figure 2. The results reveal a sufficient overlap zone in the
propensity scores of the treated and untreated groups, thereby suggesting that the common
support assumption is satisfied, which may help avoid inappropriate matches.

The balancing power was also measured by reducing the mean absolute standardized
bias between the matched and unmatched samples. The results contained in Table 4
show that the standardized mean differences for all the confounding covariates used in
the propensity score were dramatically reduced between 5.6% and 6.8% after matching
using kernel and nearest neighbor-matching techniques. The data shown in Table 4 also
report the remarkable decrease in the pseudo-R? values after matching. The likelihood
ratio tests of the joint regressors (p value) were insignificant after matching, while the
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p value was statistically significant before matching, implying that the covariate means
of the treated and untreated groups after matching are insignificant. The implication
of these results may be that some biases for the covariates are present, but using the
matching techniques eliminated these biases. In summary, the matching methods used are
dramatically relatively consistent, balancing the covariate distributions between members
and non-member groups. Consequently, the ATT estimates are quite accurate (Rosenbaum
and Rubin 1983).

T T

0 2 4 .6 .8 1
Propensity Score
I Untreated I Treated: On support

I Treated: Off support

Figure 2. Propensity score distribution and common support region. Note: “Treated: On support” and
“Treated: Off support” represent consistent comparison and inconsistent comparison of observations
in the treated group, respectively.

Table 4. PSM quality indicators before and after matching and sensitivity analysis.

After Matching
Item Before Matching
Kernel Five-Nearest
Pseudo R? 0.232 0.021 0.022
p > Chi? 0.000 0.876 0.844
Mean standardized bias 30.0 5.6 6.8
Median bias 20.2 34 5.1

The causal impacts of participation in cooperatives on the ROC using the KM and
NNM techniques are shown in Table 5. The estimates using both matching methods were
relatively similar and showed that cooperative membership had statistically significant
impacts on the ROC. Specifically, participation in cooperatives can help farmers increase
at least 21% of their net return on total variable cost. This implies that rice production
cooperatives help significantly improve rice farming’s profitability, thus contributing to
enhancing rice households’ income in the Mekong River Delta.

Table 5. The average impact of cooperative membership on ROC (PSM results).

Outcome Algorithms Treated Control ATT t-Values
Unmatched 179 156 0.23 4.52 ***

ROC Kernel 178 157 0.22 2.97 ***
Neighbor 179 159 0.21 2.66 ***

Note: **p < 0.01.
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Although the estimates obtained by the PSM method are robust, this method cannot
account for selection bias due to unobservable attributes leading to biased results. Con-
sequently, the two-stage Heckman model was further employed to countercheck the true
impact of cooperative membership.

Impact of cooperative membership determined by Heckman model:

Prior to presenting and discussing the estimation results determined by the Heckman
sample-selection model, it is crucial to remember the process of the Heckman model.
Regarding the first stage, the results of the probit regression model were described and
discussed in the previous section. Thus, in this section, we solely discuss the results
generated by the second stage.

The findings show that the coefficient of A (§) was not statistically significant, suggest-
ing the absence of sample selection bias stemming from unobservable factors. This implies
that the OLS model provides plausible results for examining the impact of cooperative
membership on ROC. The fitness of both models was statistically significant at the one
percent level (prob > chi? = 0.000 and prob > F = 0.000). As presented in Table 6, the results
from both models appear similar. Cooperative membership was positively and significantly
correlated to the ROC. Accordingly, if farmers join cooperatives, their return on cost may
increase by 21.5% and 19.2% based on the Heckman and OLS models, respectively. These
estimated results are similar to those obtained using the PSM model.

Table 6. Cooperative membership impact on ROC (Heckman results).

Heckman’s Treatment Effect = Regression on Covariates

Variable (OLS with IMR) (OLS Model)
Cooperative membership 0.215 (0.107) ** 0.192 (0.051) ***
Age 0.004 (0.003) 0.004 (0.004)
Experience —0.001 (0.003) —0.001 (0.003)
Education of household head 0.020 (0.009) ** 0.020 (0.009) **
Education of spouse 0.009 (0.011) 0.008 (0.011)
Family size 0.016 (0.015) 0.015 (0.015)
Rice land area 0.072 (0.022) *** 0.074 (0.020) ***
Agro-machinery ownership 0.112 (0.056) ** 0.113 (0.057) *
Internet use 0.046 (0.052) 0.044 (0.053)
Distance to house’s village leader 0.014 (0.014) 0.013 (0.014)
Constant 0.906 (0.192) *** 0.912 (0.195) ***
Adjusted R? 0.19
A —0.017 (0.071)

Prob > F 0.0000
Prob > chi? 0.0000

Note: standard deviations in parentheses; *** p < 0.01, ** p < 0.05, and *p <0.1.

Based on the findings reported above, it can be firmly confirmed that participating
in cooperatives helps farmers increase their rice-farming profitability by around 20%,
implying that the new model of agricultural cooperatives significantly enhances rice farms’
economic performance, thereby contributing to the improvement of rice farm incomes. This
remarkable profitability gain might be generated by the overall impacts of cooperatives’
activities and services on their members, such as providing production inputs, contracting
with food companies to purchase members’ rice, and organizing technical training. This
study’s findings are consistent with the empirical evidence from previous studies (e.g.,
Palkovic et al. 2022; Hu et al. 2021; Hoken and Su 2018; Ma and Abdulai 2017; Mojo et al.
2017; Chagwiza et al. 2016).

It was found that the other three factors also affect farm economic performance or ROC.
First, the education level of the household head has a positive and statistically significant
impact on ROC. If the education of the household head increases by one year of schooling,
the profitability of rice cultivation will increase two percent, while the other factors are
constant. This is reasonable because farmers with higher education likely employ better
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farming techniques and manage their farms well. Second, the variable denoting farmland
size is likely to impact ROC positively and significantly. If rice farmers’ land for rice
cultivation increase by one hectare, they can obtain 7.2% higher profitability, while the
other conditions are constant. This is plausible due to the economies of scale. Last, agro-
machinery ownership tends to have a positive and remarkable effect on ROC. If households
own agro-machines, the profitability of their rice could increase 11.2%, with other factors
remaining constant. This is probably reasonable because these households’ machinery can
help reduce production costs for land preparation and harvesting. However, we excluded
the cost of purchasing machinery in production since it is a long-term asset and can be used
for other purposes.

It should be taken into account that the other factors—including the household head’s
age, farming experience, the education of the spouse, family size, internet use, and the
distance from a farmer’s house to their hamlet head—have no significant impacts on ROC.

6. Conclusions

This study is considered to be the first estimate of cooperative membership’s impact
on the profitability of rice households in Vietnam’s Mekong Delta, wherein selection biases
were taken into account using PSM and two-stage Heckman models. The findings reveal
that cooperative membership positively and significantly impacts rice growers” ROC in the
Mekong River Delta. It was found that the probability of becoming a cooperative member
is positively associated with the household head’s age and farmland size.

A possible implication of this study may be that the new model of agricultural co-
operatives enables rice growers to produce rice with a lower cost and higher revenue
due to the higher selling price and yield. This brings benefits to cooperative members by
promoting considerably higher profitability or farm economic performance through the
ROC indicator. It may be concluded that the policies regarding cooperatives promulgated
by the Vietnamese government significantly impact the degree of rice production of farmer
households in the Mekong River Delta. Therefore, expanding the number of farmers partic-
ipating in cooperatives in the rice sub-sector seems to be an effective policy implementation
to help farmers gain higher income and achieve the Viethamese government’s goal of
improving rice production and the livelihoods of farmer households in rural Vietnam’s
Mekong River Delta.

This study investigated only one cropping season for rice to examine the impact
of participation in agricultural cooperatives on the profitability of rice production. In
Vietnam’s Mekong River Delta, farmers often cultivate two or three rice crops in a year.
Thus, it would have improved our understanding of the long-term impact of cooperative
membership on farmers’ rice cultivation if other rice crops had been observed.
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