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Abstract: Vietnamese Good Agricultural Practice (VietGAP)
has been introduced in many provinces in the Mekong
Delta, Vietnam to enhance the competitive advantage to
fruit growers, including Idor longan (Dimocarpus longan
Lour.) growers, to explore the stricter domestic and export
markets and increase the income of the fruit growers in the
Mekong Delta, Vietnam. This article presents a case study
on the impacts of adopting VietGAP on the income of fruit
growers (Idor longan) in the Mekong Delta by applying both
T-test and Propensity Score Matching of 180 VietGAP and
non-VietGAP adopters. The results show that applying
VietGAP can reduce production cost, increase revenue,
and profit to fruit growers. This is evidence to prove the
benefits of adopting VietGAP and encourage the expan-
sion of VietGAP to many fruits and other agricultural sec-
tors in Vietnam.

Keywords: Dimocarpus longan Lour., Idor longan, income,
propensity score matching, VietGAP

1 Introduction

Vietnamese Good Agricultural Practices (VietGAP) is the
set of criteria published by Ministry of Agriculture and
Rural Development of Vietnam. VietGAP is issued to certify
the quality of each product, and group of products such as
aquaculture, cultivation, and livestock. Producers apply
this standard to ensure productive techniques, food safety,
product traceability, and protection of environment and
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health [1-5]. When products or group of products are cer-
tified by VietGAP, they can easily penetrate into the mar-
kets, especially both specific domestic and export markets.
Many cases of agricultural products in Vietnam have lim-
ited relative advantages due to lack of certified products,
trace of the origin, and high agrochemical residues [6,7].
As a result of VietGAP certification, producers are more
productive, save production cost, and get higher prices
at their farms. They also secure their production to save
their own health, environmental responsibility, and pro-
vide safe products to consumers [1,4].

Recently, VietGAP certification of products has been
launched in many provinces of Mekong Delta, Vietnam to
improve the comparative advantage of fruits, rice, aqua-
culture, and husbandry [8,9]. Among them, VietGAP pro-
gram on fruits (durian, ranbutan, longan, mango, dragon
fruits,...) is one of the most introduced in many provinces
in the Mekong Delta, Vietnam in last five years. VietGAP
techniques and certification were introduced to fruit growers
through the cooperatives or cooperative groups to improve
their business capacity and create fruit production in large
scale qualified with VietGAP standard to supply to domestic
and export markets. At the bottom line, how this program
achieves its goal to improve fruit growers income has not
been discussed in many publications. This is the most direct
benefit of VietGAP that can attract fruit growers to change
their farming practice.

Idor longan, E-dor, E-daw, or Ido (Dimocarpus longan
Lour.), originated from Thailand, with thin-skinned fruit,
small seeds, thick flesh with less water content, and mod-
erate sweetness, has great potential for the domestic and
export markets [10,11]. During 2015-2019, Idor longan
has been promoted in many provinces in the Mekong
Delta, Vietnam, due to its ability to resist witches’ broom
disease, one of the most affected pests in the Mekong
Delta in recent years [12].

In order to increase the income for longan growers and
prepare to meet the target demand of specific domestic
and export markets, Idor longan growers in the Mekong
Delta have been encouraged to apply VietGAP and
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integrated pest management (IPM) [9,13-15]. In VietGAP
programs, farmers were introduced to new technical knowl-
edge about longan farming that met consumers’ demand and
requirements, and they were also encouraged to participate
in cooperatives or contract farming to enhance their capacity
to be more effective in the supply chain of Idor longan [16-18].
How has the VietGAP program improved income of
Idor longan growers? What are the factors that improve
income of Idor longan growers? How have the outcomes
of VietGAP adoption satisfied adopters, the local autho-
rities, and extension workers? To answer these questions,
this article will be a good case study on the impacts of
VietGAP on the income of fruit growers in Vietnam.

2 Materials and methods

2.1 Data collection

The data are obtained from face-to-face interviews with
180 Idor longan growers in 3 Mekong delta provinces,
Vinh Long, Tien Giang, and Dong Thap. The data repre-
sent 90 Idor longan growers who adopted the VietGAP and
90 growers who were non-VietGAP adopters. The VietGAP
adopters in Vinh Long and Tien Giang province have also
participated in a so-called IPM program (innovative steps to
strengthen production and export of Vietnamese fruit crops),

’r\,,.\\
. g .
N
! \\ \ \‘
\ i\ \ ,.':\
/ <X aN
/ 1A / .
/ l f N
\ﬁvfwv/\‘?\ ] \ D()N(. THAPPR()VIN(E
\2 VIET NAM ™% \\_Q /
¢ '~ .
}QJ:. 4 b /
\/é\/ s s’
&’ AN GIANG PROVINCE 3 ¢

4
N

CANTHO CITY N

( ~
MFKONC 7 N
DELTA
~ HAU GIANG PROVINCE
0‘}«)

DE GRUYTER

which may influence the behavior compared to the data
collected in the third province (Dong Thap). Study sites
are presented in Figure 1. In each province, the largest
Idor longan growers (using “area” as the selection criteria)
were included in the interviews involving both VietGAP and
non-VietGAP adopters. Standard sampling techniques to
identify persons to be interviewed were applied and repre-
sentatives from each commune in the provinces assisted the
interviewers in this process to obtain household quotas
representative for the various study sites. About 80% of
VietGAP adopters were interviewed. The Idor longan cultiva-
tion area that used VietGAP accounted for approximately
10-20% of the total longan area in the 3 study sites that
were interviewed. Most of the VietGAP adopters are more
active and have more benefits in terms of production and
convenience in commuting in their communes than the non-
VietGAP adopters.

2.2 Methods of data analysis

The main method applied in the analysis is the Propensity
Score Matching (PSM) which is a non-parametric methodology
and will be used to estimate the income impacts of adopting
the VietGAP compared to not adopting the “good practice,”
i.e., the non-VietGAP Idor longan growers [4,19-23]. The pur-
pose of applying the PSM is to avoid bias when comparing the
income outcomes of VietGAP and non-VietGAP growers as
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Figure 1: Study sites. The interview communes are red in the map. The study sites were Hoa Ninh commune, Long Ho district, Vinh Long
province; Tan Phong commune, Cai Lay district, Tien Giang province and An Nhon commune, Chau Thanh district, Dong Thap province.
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there is a selection problem. Participants in the VietGAP pro-
gram are not randomly selected as there might be some special
competences or motivations to enter the program and there-
fore the characteristics of the VietGAP and non-VietGAP
growers are not equivalent. The PSM method aims to balance
the sample into comparable treatment groups, i.e., those who
are participating in the VietGAP program and those who
are not participating in the VietGAP, and the latter being the
control group. The PSM estimates the change in outcome (i.e.
income) through measuring an average treatment effect (ATT)
for the VietGAP participants. ATT is derived from

ATT = (Y - Yol T=1) = ECHlx, T = 1) = E(Yolx, T = D)

where Y; is the outcome for adoption and Y, is the out-
come for non-adoption.

The first step in applying PSM is to select the vari-
ables or covariates to be used in the PSM model. The
propensity scores are created via logit regressions of
VietGAP participation. This logit model shows factors or
covariates to predict the decision of Idor longan growers
to participate in VietGAP. These factors are the main dif-
fering characteristics between VietGAP and non-VietGAP
adopters and farms. This is the false self-selection that
causes bias when comparing the outcomes of VietGAP
and non-VietGAP by parametric methods (T-test or regres-
sion) [23]. Then, the smaller groups are created from the
propensity scores to make them more comparable between
the treated and control groups. Lastly, the ATTs and the
impacts of adopting VietGAP are estimated via single nearest
neighbor matching (NNM), radius, kernel, and stratification
matching methods [23,33].

NNM imputes the missing potential outcome for each
subject by using an average of the outcomes of similar sub-
jects that received the other treatment level. Similarity
between subjects is based on a weighted function of the
covariates for each observation. Applying caliper or radius
matching means that an individual from the comparison
group is chosen as a matching partner for an individual
that lies within the caliper (“propensity range”) and is
closest in terms of propensity score. Kernel matching is
a non-parametric matching estimator that constructs the
counterfactual outcome using weighted averages of all
individuals in the control group. As a result, one of the
key advantages of these approaches is the lower variance,
which is accomplished by using more data. Stratifica-
tion matching is to partition the common support of the
propensity score into a set of intervals (strata) and to
calculate the impact within each interval by taking the
mean difference in outcomes between the treated and
control observations.

Adopting “good practice“ programs among fruit growers in Vietnam = 41

Cost-return analysis of longan growing was con-
ducted in order to assess the financial efficiency of Idor
longan growers as well as their income. The unit of ana-
lysis was VND 1,000/1,000 m?. The cost structure (total
costs in 2019) was split into distributed fixed costs and
variable costs. Fixed costs are the investment costs in the
first 3 years of longan cultivation. Separating the types of
costs helps to identify which costs can be reduced and
how they affect the profits of Idor longan growers. The
distributed fixed cost (VND 1,000/year) is the value in
2019 of the investment cost for the first 3 years (r = 10%)
and distributed for 12 years (t = 12) [24]. The variable costs
included materials and labor costs (hired and household).
The revenue or gross income of Idor longan was calculated
by multiplying average farm gate price (VND/kg) by longan
yield (1,000 kg/1,000 m?). Profit was revenue minus total
cost. Net income was revenue minus variable costs in 2019.

The structure of the results includes two main parts,
namely introduction of characteristics of respondents,
longan grower households and longan farming practice
(Section 3.2). Sections 3.3 and 3.4 provide the results of
applying the procedure to study the impact of adopting
VietGAP on the outcomes (cost, revenue, income, and
profit). Further discussion on how to improve the impacts
of adoption of VietGAP by understanding farmers’ per-
ception and constrains of adopting VietGAP is given in
Section 3.5.

3 Results and discussion

3.1 Characteristics of interviewees and
households of Idor longan growers in the
Mekong Delta, Vietnam

Table 1 summarizes the characteristics of interviewees,
main persons taking care of Idor longan trees in the
Mekong Delta, Vietnam. 100% of interviewees are male
and 97% of them are household heads. It is noted that
this research interviewed both male and female in the
households for gender and value chain analysis of Idor
longan in the Mekong Delta, Vietnam. The information
related to how the Idor longan gardens are taken care and
inputs — outputs analysis mainly relied on the male respon-
dents; thus, Table 1 presents the characteristics of these
male respondents. The interviews show that male respon-
dents of more VietGAP adopters (averagely 7.9 years and
median of 8 yeas) got higher education attainment than
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Table 1: Characteristics of interviewees
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Characteristics of interviewees

VietGAP (n = 90)

Non-VietGAP (n = 90) Total (n = 180)

Mean SE Mean SE Mean SE

1. Ratio of male interviewees (%) 100 — 100 — 100™ —
2. Ratio of male household heads (%) 97 97 97"
3. Age of respondent (years) 53.3 (54.0) 1.1 53.6 (53.0) 1.3 53.5" (53.5) 53.3 (54.0)
4, Educational attainment

No. of school years attainment 7.9 (8.0) 0.3 6.8(7.0) 0.3 7.3** (7.0) 0.2

Ratio of interviewees who got more than 10 years of school 29 13 21%*
attendance (%)
5. No. of years’ experience in growing ldor longan 9.2 (8.5) 0.4 8.4(8.0) 0.4 8.8* (8.0) 0.3

SE is standard error; values in the parentheses are medians; * and ** mean significant at a = 10% and 1%, respectively;

ns — not significant at a = 10%.

non-VietGAP adopters (averagely 6.7 years and median of
7 years) and 29% of VietGAP interviewees got more than 10
years of schooling, while only 13% of non-VietGAP adopters
got more than 10 years of schooling.

Table 2 describes the household characteristics of Idor
longan growers in the Mekong Delta, Vietnam. There were
four members on an average in the household of Idor
longan growers and were not significantly different between
VietGAP and non-VietGAP households. An average of about
two household members were involved in Idor longan
farming. Each household had about 0.63ha and about
88% of this land was used to grow Idor longan. The VietGAP
adopters had significantly bigger land than the non-VietGAP
adopters and they used more land to grow Idor longan
(94.5% of the total land). Total household income in 2019
was 182 million VND (~7,864 USD, 1 USD = 23,143 VND,

December, 2019) and per capita income was 4.4 million
VND per person per month. Household income of VietGAP
adopters were higher than income of non-VietGAP adopters
as VietGAP adopters have bigger land than non-VietGAP
adopters.

3.2 Characteristics of Idor longan
cultivation in the Mekong Delta, Vietnam

The average area of Idor longan in the Mekong Delta,
Vietnam is 0.52 ha per household and the VietGAP adop-
ters have bigger Idor longan area (averagely 0.65 and
median of 0.5 ha/household) than the non-VietGAP adop-
ters (averagely 0.4 and median of 0.35 ha/household)

Table 2: Household characteristics of Idor longan growers in the Mekong Delta, Vietnam

Characteristics of households

VietGAP (n = 90)

Non-VietGAP (n = 90) Total (n = 180)

Mean SE Mean SE Mean SE
1. Household members (persons/household) 3.7 (4.0) 0.1 3.6 (4.0) 0.1 3.6™ (4.0) 0.1
2. Household members involved in Idor longan farming 2.0 (2.0) 0.05 2.0 (2.0) 0.04 2.0™ (2.0) 0.03
(persons/household)
3. Household land area (1,000 m?) 7.3 (5.5) 0.6 5.3 (4.3) 0.4 6.3** (5.2) 0.3
4, Ratio of land growing Idor longan/total land (%) 95.1 81.5 88.3**
5. Total household income in 2019 (Million VND/ 209.7 (160.0) 25.3 154.3 (150.0) 10.2 182.0* (152.0) 13.8
household/year)
6. Income from Idor longan in 2019 (Million VND/ 147.9 (100.0) 20.1 97.7 (80.0) 7.5 122.8* (91.0) 10.8
household/year)
7. Ratio of income from Idor longan/total household income (%) 76.4 72.3 74.4™
8. Per capita income (Million VND/person/month) 5.0 (3.8) 0.5 3.7(3.3) 0.2 4.4* (3.7) 0.3

SE is standard error; values in the parentheses are medians; 1 USD ~ 23,143 VND, December 2019; * and ** mean significant at o = 5% and

1% respectively; ns — is not significant at a = 10%.
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Table 3: Characteristics of Idor longan cultivation in the Mekong Delta, Vietnam

Characteristics of Idor cultivation

VietGAP (n = 90)

Non-VietGAP (n = 90) Total (n = 180)

Mean SE Mean SE Mean SE

1. Longan area (1,000 m2/household) 6.5 (5.0) 0.9 4.0 (3.5 0.3 5.2* (4.0) 0.5
2. Longan density (trees/1,000 m?) 21.8 (20.0) 1.2 24.3 (21.7) 1.5 23.1* (20.6) 1.0
3. Age of longan trees (year) 9.1(8.0) 0.4 8.5(8.0) 0.4 8.8"° (8.0) 0.3
4. No. of years applying organic fertilizers 4.0 (4.0) 0.3 4.7 (4.0) 0.4 4.3" (4.0) 0.2
5. Ratio of household applying organic fertilizers for 5 years and  40.0 47.0 44,0

above (%)

6. Yield (kg/1000 mz) 1,092 (950) 76.1 1,158 (1,042) 68.6 1,125 (1,000) 51.1

Values in the parenthesis are medians; SE is standard error; * means significant at & = 10%; ns — is not significant at @ = 10%.

(Table 3). There are no significant differences in longan
density (23 trees/1,000 m?) and age of longan (about 8.8
years). Both VietGAP adopters and non-VietGAP adopters
reported that they have been applying organic fertilizers,
supplementary to inorganic fertilizers, which are recom-
mended in guidelines of GAP and IPM. However, the
investment cost of organic fertilizers of both VietGAP
adopters and non-VietGAP adopters varied a lot due to
the volume and type of organic fertilizers applied.

The production costs of Idor longan in the Mekong
Delta, Vietnam are shown in Figures 2 and 3. The total
fixed cost in the first 3 years was 7.9 (mean) and 5.2
(median) million VND/1,000 m? (value in 2019, r = 10%).
Of which, 50% of the total fixed investment was used in
the first year. The rest 50% of the fixed investment cost
were spent in the second and third years (Figure 2a).
Among the cost items, land preparation was about 27%
of the fixed costs and varied depending on the height of
the beds (Figure 2b). Fertilizers, including organic and
inorganic fertilizers, occupied more than 50% of the fixed
investment costs and were significantly higher for VietGAP
adopters than for non-VietGAP adopters. The distributed
fixed costs in 2019 was 622 (mean) and 433 (median)

100”8 %

100 1
80 Year 1, 50% 30 -
60 4 60 A
40 1 . Year 2, 22% 40
0] | 20 |

i Year 3, 28%
0 0

thousand VND/1,000 m? and not significantly different
between the VietGAP and non-VietGAP adopters (Table 5).

VietGAP adopters spent more variable costs in 2019
(~8 million VND/1,000 m?) than non-VietGAP adopters
(~6.6 million VND/1,000 m? (Table 5). Variable costs
are the most concerned investment to fruit growers,
which is added every year after the investment costs of
the first 3 years to longan trees. They can be divided as
material (60%) and labor costs (40%). The details of cost
structure of the material and labor costs are presented in
Figure 3. However, the investment in variable costs of
Idor longan growers in 2019 greatly varied among them.
According to the technical assistants of the VietGAP pro-
gram, longan growers have not strictly followed the
guidelines in the practice of longan growing. It has also
happened in many other fruits [1,3]. The investment in
fertilizers depended much on the financial capacity of
longan growers and the results of the flowers induction.
Among labor costs, improving soil conditions, removing
old, dead, and diseased branches, and harvesting occu-
pied 83% of the labor costs. These two costs increased
when Idor longan growers were successful in flower
induction. Most of the cost items of both material and

— Land preparation, 27 %

I Sccdlings. 10%

— Fertilierzers, agrochemicals, 51%

— Weeding, watering, 12%

(@) (b)

Figure 2: Cost structure of distributed fixed costs of Idor longan growers in 2019 in the Mekong Delta, Vietnam: (a) by year investment and

(b) by main cost items.
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Figure 3: Cost structure of material and labor costs of Idor longan growers in 2019: (a) materials costs; (b) labor costs.

labor costs of VietGAP adopters were higher than non-
VietGAP adopters. We will find who were more financially
efficient or if VietGAP can reduce production costs and
result in higher income to VietGAP adopters in the next
section of this article.

The results of T-test show that Idor longan growers
who adopted VietGAP invested higher cost than the non-
VietGAP adopters, especially the variables costs occurring
in 2019. VietGAP adopters spent higher costs in improving
soil conditions, removing damaged, dead, and diseased
branches after harvest, thinning fruits, and applying organic
fertilizers. These results show that VietGAP adopters have
practiced techniques to improve the yields and quality of
longans (increase in size of longan, color of the fruit skin,
and taste) [24]. There are no significant difference in revenue
and profit between VietGAP and non-VietGAP adopters.
These results have really discouraged VietGAP adopters
and the expansion of VietGAP to the non-VietGAP adopters.
We will discuss more details about the constraints to VietGAP
adoption and expansion due to low or insignificant difference
in the outcomes including yields, selling price at farm gate,
production costs, income, and profit.

According to the technical guidelines, investment for
improving soil and removing damaged branches would
maximize the effects of fertilizers and quality of longan
size and appearance, one of the most important criteria to
help increase selling price of longan at the farm gate.
However, it is a bit difficult to convince longan growers
because they need to add more labor costs to follow these
guidelines. Besides, supporting materials were special
investment to Idor longan trees as the Idor longan trees
have big canopies. Whereas the root system is not strong
enough and easily gets damaged due to the use of KCIOs,
the flower induction chemicals. The investment for the sup-
porting materials was also dramatically varied depending
on the types of the materials. They can use these materials

for 3-5 years depending on these supporting materials. For
the safety of supporting materials, fruit growers need to
follow stricter guidelines of VietGAP and IPM introduced
by both individual trainings and local TV programs in agri-
cultural extension, namely prepare the beds carefully in the
first year, use both organic and inorganic fertilizers prop-
erly, use agents less harmful to longan roots in flower
induction, and remove damaged branches to maximize
the effect of the fertilizers and make the longan canopies
lighter. In fact, these guidelines are most relevant to many
other fruits in Vietnam.

3.3 Factor affecting profit of Idor longan
production and decision to adopt
VietGAP by Idor longan growers in the
Mekong Delta, Vietnam

This section presents the factors that affect the profit of
Idor longan production and the decision to adopt VietGAP
by Idor longan growers. The first two important steps in
estimating the impacts of VietGAP on the income of the
fruit growers are using both T-test and PSM [19,23]. Profit
of Idor longan production in 2019 was about 16.7 million
VND/1,000 m? (~722 USD, with 23,143 VND per USD,
December 2019). Factors affecting profit of Idor longan
production in the Mekong Delta, Vietnam were determined
by applying the linear regression (Table 4, profit model).
The multicollinearity test (VIF) and heteroscedasticity test
were conducted and they showed that the model is valid to
estimate the coefficients. The results show that profit of
Idor longan are significantly affected by the area of longan
(1,000 m?/household), age of longan (years), and density
of Idor longan trees (trees/1,000 m?). These factors are also
found in other studies [24-26]. The profit of Idor longan
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Table 4: Factor affecting profit and decision to adopt VietGAP of Idor longan growers in the Mekong Delta, Vietnam

Variables Profit model Logit model
Coef. SE Coef. SE

X No. of years of schooling attainment of respondents -171"* 375 0.125* 0.558
X, No. of years of applying organic fertilizers 543 " 366
X3 Area of longan (1,000 m?/household) —1,357*** 188 0.204*** 0.680
X4 Longan tree density (trees/1,000 m?) 160* 91 -0.195"° 0.213
Xs Age of longan (years) 1,059*** 308 -0.125"° 0.467
Xe VietGAP (1 = VietGAP) 891" 2,304

Cons 9,626** 4,322 -1.177* 0.713

No. of observation 170 170

R? 0.26 0.09

Adjusted R? 0.23

Prob. > F 0.0000 0.0003

Multicollinearity (VIF) 1.13

Heteroscedasticity test 0.6805

* ** and *** mean significant at a = 10, 5, and 1%, respectively; ns — not significant at a = 10%; coef. — coefficient of the profit and logit
model; SE — standard error.

growers were insignificantly different between VietGAP Factors affecting decision of fruit growers to adopt
and non-VietGAP adopters when using the parameter VietGAP in three provinces in the Mekong Delta, Vietnam
methods (T-test and regression). There is a need to con- are presented in Table 4 by conducting the logit regression
tinue the analysis using PSM to estimate the impacts of (T = 1: adopt VietGAP, otherwise T = 0). This is the impor-
VietGAP on the outcomes [4,19-23]. tant step to identify how VietGAP and non-VietGAP

Table 5: Impacts (VND 1,000/1,000 m?) of adopting VietGAP and IPM on the income of longan growers in 2019 in the Mekong Delta, Vietnam

Parameters T-test PSM matching methods
NNM Radius Kernel Stratification
1. Total cost in 2019 (1 =11+ 1.2) 1,692** —491*** -23" 606* 295%*
(876) (510) (634) (380) (365)
1.1. Distributed fixed costs in 2019 174* -7" -151"* 66" 80"
(111) (74) (90) (70) (63)
1.2 Variable cost in 2019 (1.2 = 1.2.1 + 1.2.2) 1,518** —484*** 128" 540* 215**
(844) (488) (616) (404) (355)
1.2.1 Material cost in 2019 916"° —995*** -70™ -38" —298**
(719) (442) (450) (334) (322)
1.2.2 Labor cost in 2019 602** 511%** 198** 578** 513**
(281) (156) (260) (148) (135)
2. Revenue -668"° 2,236*** 3,000* 1,836* 2,788*
(2,253) (1,361) (2,612) (1,033) (1,061)
3. Profit 3=2-1) -2,360™ 2,726*** 2,977* 1,230* 2,493**
(2,404) (1,470) (2,490) (1,058) (1,074)
4. No. of observations after matching
VietGAP 85 85 18 85 80
Non-VietGAP 85 41 18 79 80

Impacts = means of VietGAP — means of Non-VietGAP in T-test and ATT of matching methods; values in the parentheses are standard errors;
*, ** and *** mean significant at a = 10, 5, and 1%, respectively; ns — not significant at a = 10%; variables to apply PSM were number of
years of schooling of respondents, age of longan trees (years), area of longan (1,000 m?/household), and density of longan trees (trees/
1,000 m?); NNM — nearest neighbor matching.
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adopters differ in their characteristics, main sources of bias
to estimate the outcomes of VietGAP and non-VietGAP
adopters by T-test or regression (profit model) [23]. The
model is qualified to estimate the coefficients (Prob. > F is
0.0003) and identify which factors will be used to create
comparable group between VietGAP and non-VietGAP
adopters. Among five variables testing in the logit model,
the results show that the number of years of schooling of
respondents and area of longan (1,000 m?/household) sig-
nificantly affect the decision to apply VietGAP for longan
in the Mekong Delta, Vietnam. These results are compar-
able to many studies on factors affecting users’ adoption to
agricultural technologies, especially VietGAP programs for
different crops in Vietnam [4,22,27,28]. The logit model in
this section focuses only on socio-economic factors or
background information of the respondents and inter-
viewed households which are the key resources influen-
cing the change. Whereas factors affecting the adoption of
VietGAP are fully presented in [30] in which both variables
are related to attitudes toward the behavior, social norms,
perceived behavior control, and background information.
According to VietGAP adopters and the local authorities,
the VietGAP adopters who have big longan areas, have
intention to keep Idor longan gardens for a long time,
and willing to adopt new techniques in growing Idor
longan were voluntarily chosen. Even VietGAP and non-
VietGAP adopters among whom longan density (trees/
1,000 m?) and age of longan trees (years) are not signifi-
cantly different are included in the matching process of
PSM as they significantly affect longan yield and profit
(Table 4, [29]). After these two steps, PSM was applied to
estimate the impacts of VietGAP on the income of Idor
longan growers in the Mekong Delta (Table 5).

3.4 Impacts of adopting VietGAP on the
income of longan growers in the Mekong
Delta, Vietnam

This section presents the result of impact of adopting
VietGAP on the income of longan growers by both T-test
and PSM. The factors used to balance the two samples are
the number of years of schooling of the respondents, age
of longan trees (years), area of longan (1,000 m?/house-
hold), and density of longan trees (trees/1,000 m?) (logit
model). Then, PSM was applied to estimate the impacts of
adopting VietGAP on the Idor longan growers in the
Mekong Delta, Vietnam. The results show that adopting
VietGAP helped Idor longan growers to reduce production
cost in 2019 (491 thousand VND per 1,000 m?), increase
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revenue and profit in 2019 (2.2 million VND and 2.7 million
VND per 1,000 m?, respectively; using NNM). These results
have proved and encouraged Idor longan growers to adopt
VietGAP. In fact, applying VietGAP leads to reduced mate-
rial costs (995 thousand VND/1,000 m?), especially in fer-
tilizers. However, the labor costs increased to 511 thousand
VND/1,000 m?. This is one of the constraints to convince
Idor longan growers to apply VietGAP and IPM in three
study sites. Due to the migration of youth from the coun-
tryside to the big city for education and jobs [31,32], lack of
labor and increase in labor cost made both VietGAP and
non-VietGAP adopters reluctant to adopt VietGAP and
other agricultural technologies. The impacts of increasing
revenue of Idor longan were contributed by both the
increase in the selling price at farm gate (559 thousand
VND/1,000 m?) and Idor longan yield of VietGAP adopters
(67 kg/1,000 m?).

Besides using the NNM to estimate the impacts of
adopting VietGAP, other matching methods were applied,
such as kernel, radius, and stratification. However, the
number of observations of the non-VietGAP is much smaller
after balancing the two groups of VietGAP and non-VietGAP.
The standard errors are also varied. The results of the
impacts are more reliable in NNM (Table 5).

The same procedure was repeated with a new logit
model with eight variables, namely, schooling of respon-
dents (years), age of longan trees (years), area of longan
(1,000 m*/household), density of longan trees (trees/1,000 m?),
respondents knew about IPM and VietGAP before participating
in VietGAP (1 = knew), respondents perceived adopting
IPM results in both direct and indirect benefits to longan
growers (1 = yes) (two variables), and respondents per-
ceived increased price of agro-chemicals influencing IPM
or VietGAP adoption (1 = yes). These new factors were
learned from ref. [30] in the same research. However, the
impact of profit is a bit higher than the first estimation. But
they also have small observations after matching, so they
are not considered in this sensitivity analysis.

The case study of Idor longan is a typical case of many
fruits as well as agricultural products in the Mekong Delta,
Vietnam. Many agricultural technologies have been intro-
duced to fruit growers or farmers to increase both their
production efficiency and protect the environment.
Despite how good the programs or the technologies are,
small farmers here are often reluctant to apply or adopt
these programs if they cannot directly benefit their farms
or increase their income. To increase income, there are
three parameters, namely increase yield and selling price
and reduce production cost. Most of the programs intro-
duced often increased labor costs, like this case study of
Idor longan. This is one of the most important obstacles of
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these programs. Besides, the guidelines to produce more
sustainable, low, or less harmful inputs might affect fruits’
yield. This is the second most concerned factor to farmers to
adopt the technologies. Lastly, the commitment between the
extension workers and farmers to strictly apply the technical
guidelines in the long run would assure the improvement in
outcomes in these programs. In this case study, there is no
reduction in both materials and labor costs when adopting
VietGAP, one of the biggest obstacles to maintaining and
expanding VietGAP. The practice of applying inputs still
dramatically varies among farmers. It shows that longan
growers have different beliefs about the application of new
technologies in longan production. Besides, they have dif-
ferent financial resources to invest in the longan trees.

To estimate the impacts on the outcomes, especially
the income or profit to farmers in the extension programs,
T-test is the most used method to compare the outcomes
to illustrate the benefits of these programs. However,
most of these programs have a bias in participant selec-
tion. Thus, PSM is more relevant to estimate the impacts
on the outcomes of these programs [4,22,27,28]. The weak
point of this method is more complicated to both farmers
and extension workers. The technical guidelines of how
to apply PSM should be introduced widely to extension
workers as well as program managers adopting this tech-
nique, or they should apply random selection to recruit
participants for these programs. Then, comparing the
outcomes by T-test can be applied.

3.5 Perception and constraints of Idor
longan growers in the Mekong Delta,
Vietnam to adopt VietGAP

VietGAP adopters listed five most significant advantages
when applying VietGAP in Idor longan cultivation. Applying
VietGAP helps them to ensure they produce safe products
(longan) for the consumers (67%). The quality of longan is
also improved (62%), as a result, the selling price of Idor
longan at farm gate of VietGAP adopters is higher than that
of the non-VietGAP adopters. It is also ensured that growing
Idor longan is safe for growers due to following VietGAP
guidelines and avoiding use of toxic chemicals (60%) and
reducing environmental pollution (39%). VietGAP adopters
agreed that adopting VietGAP helps to reduce the produc-
tion costs (44%). It is one of the most important reasons that
attracted longan growers to adopt VietGAP.

A constraint for farmers applying VietGAP is that
they could not sell Idor longan with branded name of
VietGAP certified (50%). Longan growers expected to
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sell Idor longan with higher price when Idor longan is
VietGAP certified. However, there is no improvement in
longan consumption at the farm gate. The impact of
VietGAP on the income and profit will be much improved
if they can sell their longan to new channels and strengthen
the capacity of their representatives, the cooperatives, or
cooperative groups. Besides, VietGAP requires many diffi-
cult requirements (24%) and complicated procedure (23%)
which made Idor longan growers resistant to adopt
VietGAP, especially increase in both hired and house-
hold labor costs.

About 80% of non-VietGAP adopters know the term
“VietGAP.” They learned about VietGAP from their neigh-
bors and relatives (75%), cooperative members (68%),
and technical experts and social media (40%). However,
only 27% of non-VietGAP adopters intend to adopt VietGAP.
The main reasons that they did not have interest in VietGAP
are the procedure to apply VietGAP is complicated and the
rules are strict, especially in using agrochemicals and pesti-
cides. Besides, VietGAP longans have not been sold separately
from non-VietGAP longans and the price of VietGAP longans
is not significantly higher at farm gate. Some farmers have the
intention to shift to other fruits with higher economic value
such as durian, pomelo, or dragon fruits.

4 Conclusion

There were difference in characteristics of households
and growing Idor longan between VietGAP and non-
VietGAP adopters. VietGAP adopters applied more inputs
and labor than non-VietGAP adopters leading to increase
in investment costs in 2019. Whereas, the yields of VietGAP
adopters have not improved, and they sold Idor longan
mostly to middlemen, no distinguish between certified
and uncertified Idor longan. As a result, revenue and profit
between VietGAP and non-VieGAP adopters were insignif-
icantly different.

The impacts of VietGAP recruiting from PSM show
that applying VietGAP could reduce the production costs,
especially rational use of fertilizers (76% of the invest-
ment in 2019), and increase revenue and profit for the
VietGAP adopters. The different results in T-test and
PSM were caused by the difference in the educational
attainment of Idor longan growers, Idor longan area,
age, and density of longan trees. However, the impact
of VietGAP on revenue and profit was minimal for longan
growers. As a result, it affected the VietGAP adoption and
expansion of VietGAP at the study sites. There are more
efforts from both longan growers and cooperatives and
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project implementers to improve both the production and
consumption of VietGAP products.

Idor longan growers can improve their income by
reducing production costs by sufficient investments in
the first 3 years, and proper use of chemicals for flower
induction and fertilizers. Then, the costs of supporting
materials and labor costs in removing damaged branches
and adding fertilizers and agrochemicals would decrease
accordingly. The improvement of dealing between the
cooperatives or cooperative groups and fruit trading com-
panies secures the selling price to Idor longan growers,
especially when the market price and demand change. It
would also encourage the VietGAP adoption expansion in
the Mekong Delta, Vietnam.
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