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Abstract — This study aims to evaluate the
financial efficiency of chili pepper production
among 95 farming households in three districts of
Tra Vinh Province from 2022 to 2023, involving
Duyen Hai, Tra Cu, and Cau Ngang. The re-
search employed rapid rural appraisal methods,
SWOT analysis, and multiple linear regression to
identify the key determinants of farmers’ prof-
itability. The results indicated that yield and
selling price are positively and significantly cor-
related with net profit, explaining 98.4% of the
variation in financial performance. On average,
chili cultivation generates a profit of VND 139.76
million per hectare per year, with a capital
efficiency ratio of 1 and a material efficiency
ratio of 4, reflecting high economic viability.
The SWOT analysis revealed both opportunities,
such as improved technology transfer, production
linkages, and the promotion of organic-oriented
farming and challenges, including limited market
access, labor shortages, and price instability.
Moreover, the findings underscored the potential
of chili pepper cultivation to enhance household
income and resilience against climate change,
particularly among Khmer ethnic farmers con-
stituting more than 80% of participants. This
study provided empirical evidence supporting lo-
cal agricultural policies aimed at crop restructur-
ing toward sustainable, high-value, and climate-
resilient production systems. To strengthen the
competitiveness and sustainability of chili farm-
ing in Tra Vinh Province, future research should
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focus on developing value chain integration,
digital market access, and risk management
strategies.
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I. INTRODUCTION

Tra Vinh Province, which has been part of
Vinh Long Province since July 1, 2025, with
its low-lying terrain, especially in the eastern
coastal area, is vulnerable to sea-level rise, sail-
ing, flooding, and related impacts that signifi-
cantly affect land use and livelihoods [1]. The
province’s socio-economic development strategy
and crops and livestock restructuring orientation
always focus on the livelihoods of poor house-
holds, near-poor households, and ethnic minori-
ties. Chili is a high-value spice crop that has
been selected by many localities in Tra Vinh
Province as a key crop for economic restructur-
ing and poverty reduction. The Mekong Delta,
before the rearrangement and reorganization of
administrative units at all levels on 2025 July,
comprising provinces such as Dong Thap, An
Giang, Tien Giang, Soc Trang, Vinh Long, and
Tra Vinh, has a total chili cultivation area of
over 7,000 hectares, with an annual production
of approximately 100,000 tons [2]. Chili is grown
on different types of soil. With proper manage-
ment, it can achieve high yields and economic
efficiency on fertile soil, compared to other veg-
etables and industrial crops. Therefore, expanding
chili cultivation makes effective use of various
soil types, contributes to soil improvement un-
der a suitable crop rotation regime, and takes
advantage of local labor to develop agriculture
comprehensively. The average profit from chili
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farming reaches 158 million VND per hectare,
with a financial efficiency characterized by a
profit margin on revenue of 30.8% and a profit
margin on total cost of 135%. For these reasons,
many localities consider chili a highly profitable
crop and include it in rotation or farming model
conversion programs [3]. Although studies on
chili have been widely conducted, research an-
alyzing the financial efficiency of chili growers
in Tra Vinh Province remains unexplored. This
article, therefore, examines economic efficiency
and affecting factors, and proposes solutions to
improve farmers’ financial outcomes.

II. LITERATURE REVIEW

Chili pepper (Capsicum frutescens L.) belongs
to the Solanaceae family and is a commonly used
spice vegetable in Vietnam and worldwide. In
2023, the country’s chili exports reached USD
71,673 thousand [4]. In a 2015 survey, Vo Thi
Thanh Loc et al. [5] studied the current situation
and value chain of chili in Dong Thap Province
using the GTZ Eschborn chain linkage method.
They found that the chili market in the research
area mainly depends on China. A survey on the
financial efficiency of chili-growing households
in Dong Thap Province and Tien Giang Province
by Nguyen Thi Thu An et al. (2017) identified
five factors that affect economic efficiency [3].
The study by Ngo Thanh Trac et al. (2019)
showed that most farmers grow the GS 888
Gold variety because of its good growth perfor-
mance, which suits the soil conditions of Tra
Vinh Province [6]. Chili is also an important
raw material in the food industry, providing high
economic value [7]. In Vietnam, chili has been
cultivated for a long time and is suitable for
various types of land, allowing a large potential
for area expansion [8]. Although the effectiveness
of chili production models in the Southwest of
Vietnam has been examined [6], limited attention
has been devoted to the financial factors affecting
chili-growing households. In practice, farmers’
participation in chili production is influenced by
objective and subjective factors. Hossen [9] iden-
tified several independent variables influencing
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chili pepper revenue in Bangladesh, including
selling price, production technology status, pro-
duction costs, and the number of chili pepper
buyers. The study revealed that approximately
80% of the variations in chili yield could be
explained by these independent variables [9].

Similarly, Miranda et al. (2021) surveyed the
financial efficiency of households engaged in red
chili pepper farming during the rainy and dry sea-
sons in Indonesia [10]. Their findings indicated
that red chili cultivation was profitable in both
seasons. Particularly, the rainy season exhibited a
capital efficiency roughly 0.61 times higher than
that of the dry season. Moreover, income analysis
demonstrated that farmers cultivating chili in the
dry season achieved higher income per unit area
than in the rainy season. However, this study
did not examine the specific factors influencing
profitability across the two seasonal production
models.

Indrasti et al. (2021) studied the economic
efficiency and policies related to farmers growing
red chili in the districts of East Java Province of
Indonesia [11]. The results revealed that there is
economic efficiency in growing red chili in the
study area, especially the basic factor that brings
profit for farmers with extensive experience in
chili farming.

In Nigeria, Lawal et al. (2021) conducted a
study of chili marketing in Kano State and found
that the marketing of chili products was mostly
male, accounting for 96%, aged 3—40 years, with
varying educational backgrounds and less than 10
years of experience in the field [12].

More recently, Mahdalena et al. (2024) exam-
ined the income of chili farmers [13]. The study
analyzed the income of Tiung chili farmers in 3B
Batu Balian village, Simpang Empat, and Banjar
District, South Kalimantan Province of Indone-
sia. The result found that most chili farmers were
profitable; however, their profits varied signifi-
cantly due to several factors, including their abil-
ity to create favorable conditions for good plant
growth and manage risks arising from chili plants
to reduce production costs. Based on the previous
studies, the chili pepper production model in this
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study is expected to achieve high and sustainable
economic efficiency. This model also provides
a scientific basis for relevant departments and
sectors to make decisions and develop policies
that improve the economic efficiency of chili
pepper production and increase farmers’ incomes.

III. RESEARCH METHODS
A. Research location

The survey was conducted in three districts
with the largest chili pepper-growing area in Tra
Vinh Province from August 2022 to June 2023,
including Duyen Hai (now Ngu Lac commune),
Tra Cu (now Long Hiep commune), and Cau
Ngang (now Nhi Truong commune).

B. Sampling method and sample size

Sample selection method

To facilitate the study, a convenient stratified
sample selection method was employed, com-
plemented by direct interviews with farmers in-
volved in the production of chili peppers. In
practice, various sampling methods are com-
monly used in research, and the selection of an
appropriate technique depends on the specific
circumstances encountered during the research
process. In addition, a survey of knowledgeable
individuals at the commune and district levels
was conducted from August 2022 to June 2023 to
analyze aspects related to the production model
of chili peppers, such as the effectiveness of
the model, potential for future development, and
developmental orientations of the model in the
locality in the future. Therefore, to facilitate the
research, the sample size was determined based
on the large number [5].

Sample size

According to the large sample method, a min-
imum of 40 observations is required to ensure
reliability [5]. For multivariate regression analy-
sis, Habing [14] suggested that the sample size
should be at least four or five times the number
of independent variables, while Hair et al. [15]
recommended a minimum of 50 observations or
a ratio of 5:1 between observations and indepen-
dent variables. In practice, agricultural studies in
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Tra Vinh Province have often employed smaller
samples; for instance, Son Thi Thanh Nga et
al. [16] surveyed 31 households, and Pham et
al. [17] surveyed 67 households. Based on both
theoretical recommendations and practical evi-
dence, this study determined a sample size of 95,
which meets the requirements for multivariate re-
gression analysis and ensures representativeness
(Table 1).

Table 1: Tools used in the study and distribution
of the survey sample of chili pepper growing

households
The information Number of
No. Tools name N L
source
Chili-growing farmers
(Duyen Hai: 33
j | Household households, Tra Cu: 30 95
survey households, and Cau
Ngang: 30 households)
. PEA Apgriculture departments 3
- of the districts
PEA Local agnicultural
3 3
offices

C. Data collection and processing methods

To assess financial efficiency, primary data
was obtained through direct interviews with 95
households engaged in chili pepper production
in Tra Vinh Province from 2022 to 2023, using
a structured questionnaire that covered all rele-
vant information. Secondary data were collected
from various sources, including statistical reports,
publications of the Department of Agriculture,
reports of the Department of Agriculture and
Rural Development, the Statistical Yearbook, and
other related documents [2, 18].

The collected data were coded and analyzed
according to the method proposed by Vo Van
Tai et al. [18] and processed by using Microsoft
Excel and SPSS Statistics 26 software. Descrip-
tive statistical methods are used to calculate the
average value, maximum value, minimum value,
frequency, and percentage of technical indicators.
Besides, the cost-benefit analysis method is used
to calculate material costs, labor costs, total in-
come, profit, and capital efficiency [19].

The study used a multivariable linear regres-
sion model with the Stepwise method to incorpo-
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rate significant variables into the model to find
the most optimal variables, thereby determining
the factors affecting the profits of farmers par-
ticipating in the chili pepper production model
in the survey area [20]. Then, the multivariable
regression analysis method is employed to assess
the influence of factors on the efficiency of chili
pepper cultivation, as well as the correlation be-
tween independent and dependent variables, and
the influence of independent variables on each
other. Independent variables such as production
experience (years), planting area (ha), and age of
chili pepper growing households (years) all cer-
tainly influence the profits of producing house-
holds [21]. In the case of the production model
of Tra Vinh Province, besides investment costs
and selling prices, planting density (trees/ha) and
productivity (tons/ha) have significant impacts on
the profits of the cultivation model.

The multivariable regression model is con-
structed as Formula (1).

Y=a+b1 X1 +bXo+b3X3+bsXa+....+byX, (1)

In which:

Y is the dependent variable representing
profit of chili pepper growing households (1,000
VND/hecta/year) and changes in profit of chili
pepper growing model; a is a constant, indicating
the value of variable Y when variables X, X»,
X3,...X, are equal to 0; X, Xp, X3,..., X, are
independent variables; by, by, b3, ba,...b, depict
regression coefficients corresponding to indepen-
dent variable:

X1: Chili pepper growing experience of house-
holds [16]

X,: Planting area [16]

X3: Age of chili pepper growing households
[16]

Xy4: Yield [19]

Xs: Selling price [19, 21]

Xg: Chili planting density [16]

SWOT matrix analysis: is used to analyze
internal factors of strengths (S), weaknesses (W)
affecting the profits of chili-producing house-
holds, as well as external factors of opportunities
(0), and threats (T) from policy institutions,
organizations, risks/limitations in the process of
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organizing production and consumption of chili.
From the issues analyzed in the chili cultivation
model, a strategic analysis was conducted, and
the results of the SWOT analysis established
four basic strategies: SO (strengths combined
with opportunities), strategies based on advan-
tages to take advantage of market opportunities;
WO (weaknesses combined with opportunities),
strategies based on the ability to overcome inter-
nal weaknesses to leverage external opportunities;
ST (strengths combined with threats), strategies
based on internal strengths to avoid external
risks; WT (weaknesses combined with threats),
strategies based on the ability to overcome or
minimize internal weaknesses to avoid external
risks.

IV. EMPIRICAL RESULTS AND
DISCUSSION

A. Demographic and socioeconomic characteris-
tics of chili-growing households

The analysis results in Table 2 show that the
average age of chili-growing households is about
43.7 years old, ranging from 27 to 60 years,
showing that chili-growing households are all
in the age range with sufficient strength and
mental competence to participate in the model.
The age of chili-growing households is 2.7 years
older than that of coconut-growing households
collecting nectar [16] and 6.3 years younger
than the average age of traditional shrimp—price
farming households in Thanh Phu District, Ben
Tre Province in 2021 [19].

In addition to age, the education level of chili-
growing households is also an important factor
that helps households easily access and apply
scientific and technical advances in production
and consumption markets. The average education
level of chili growers is at the seventh-grade
level, indicating that most are literate and capable
of acquiring new knowledge and adapting it to
enhance their farming practices [3].

Production experience plays a vital role in
enabling farmers to manage pests and respond
to natural disasters. The analysis results of the
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average number of years of production experi-
ence reached 4.7 years, ranging from 1 to 12
years. Nguyen Thi Thu An et al. [3] reported
that chili farmers in the Mekong Delta had an
average of 10 years of experience, with a range
from 5 to 44 years. These findings suggest that
chili is a relatively new crop in the study area,
and farmers remain receptive to adopting new
cultivation techniques. In addition, Vo Minh Hai
et al. (2020) found that the average experience of
perennial crop producers in Tra Vinh Province
was about 15 years [22]. A similar survey on the
experience of rice farmers in An Giang Province
by La Nguyen Thuy Dung et al. (2015) revealed
the farmers’ experience of about 20 years [23].

Table 2: Information on chili pepper-growing

households in the survey area
Range of
variation

27-60

Content (N =95) Standard
The age of chili
farmers (years old)
Farmer’s education
level (grade)
Chili-growing
experience (years)

Average

437

7 1-12

47

B. Household size and labor participation in
chili cultivation models

Table 3 shows that the average number of
people is 4.3, ranging from 2 to 7 people. This
result is consistent with a 2023 study on the eco-
nomic efficiency of growing coconut for nectar
collection in Tra Vinh Province, which revealed
an average household size of 4.83 people [16].
This is an advantage for chili-growing households
because it will solve the problem of labor short-
age in the production process.

Table 3: Number of family members involved in
chili cultivation in the survey area

_ Range of Standard
Content (N =95) Average variation deviation
Demographics 43 2-7 +0.16
Laborers
participating in the 22 1-3 +0.76
model
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C. Ethnic groups

Tra Vinh Province is mainly inhabited by
three ethnic groups: Kinh, Khmer, and Hoa. All
three ethnic groups live in all 13 provinces of
the Southwest region [24]. Through a survey
of 95 chili-growing households in the survey
area, the research team recorded that the Khmer
ethnic group accounted for 81% (77 households),
followed by the Kinh ethnic group, accounting
for 19% (18 households) (Figure 1). This result
indicates that the chili-growing model attracts
the Khmer ethnic group. In addition, the chili
production model has also received great atten-
tion from relevant departments and companies
operating in the agricultural sector.

|?~___,

81%

=Kinh - Ehmer

Fig. 1: Ethnic groups of chili-growing
household heads from 2022 to 2023

D. Land size

The area of production land is a basic factor
for agricultural households to generate income
for the family. In this study, the cultivated area is
based on the total agricultural land area (Table 4).
The analysis results show that the average area of
households in the survey area is 8.2 ha. Of which,
there are 21 households with a total area of
0.1-0.5 ha (accounting for 46.2%); 17 households
with a total area of 0.5-1.0 ha (accounting for
37.4%); 7 households with a total area of over
1.0 ha (accounting for 16.4%).
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Table 4: Cultivated area of chili-growing
households in the survey area

_ Range of Standard
Content (N=95) Average variation deviation
Cultivated  area 0.82 02-25 £0.09
(ha)
Chili area (ha) 0.47 1-2.0 +0.03

E. Situation of the farmers participating in tech-
nical training in production

According to the data in Figure 2, the rate
of farmers participating in technical training ac-
counts for 80%, while the remaining 20% have
not participated. When participating in techni-
cal training in production, chili pepper-growing
households will have various opportunities to ac-
cess scientific and technical advances and apply
these techniques in production.

Training situation

=Yes =No
Fig. 2: Participating in training on production
techniques for farmers

F. Bank credit

The survey results (Figure 3) show that 44%
of households have family capital for production,
42% of households feel that the loan procedures
are very complicated, 11% of farmers don’t have
collateral, and the remaining 4% have other rea-
sons. From there, it shows that chili farming
households rarely have access to low-interest
loans from banks. The majority of chili farming
households have their capital to buy input materi-
als (fertilizer, lime, pesticides) from agricultural
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supply agents, with payment typically deferred
until the end of the season.

Credit

m Have capital m Complicated procedures ®No collateral = Other

Fig. 3: Credit of chili growers
from 2022 to 2023

G. Analysis of the economic efficiency of chili
farming households in Tra Vinh Province

In the process of producing chili farming,
the cost to produce commercial chili farming
includes such as seed, cost, material cost, pesti-
cide cost, family labor cost (fertilizing, spraying,
watering, weeding); labor costs (plowing, making
beds, planting, fertilizing, spraying, harvesting)
and other costs (film covering electricity, water,
depreciation of machinery and equipment).

Table 5 shows that the average yield (mean)
of households is 13.9 tons/ha. With this yield,
farmers have the same season and good prices,
whereas during the survey period, the average
price was about 21.2 thousand VND/kg.

According to the survey results, households
growing chili peppers have high and relatively
stable revenue, specifically: in the model, the
total revenue is 295 million VND/ha/year. The
reason for such a high total revenue is that the
chili-growing model produces high productivity,
and the selling price is high at 21,208 VND/kg.
In terms of profit, the revenue of the model in
the research area is 139.76 million VND/ha/year.
The profit is much higher than that of growing
rice and other crops in the same area.
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Table 5: Costs and profits of the chili
pepper growing model in Tra Vinh Province
from 2022 to 2023

AGRICULTURE - AQUACULTURE

independent variables are all less than 2, indicat-
ing that the variables included in the model are
not multicollinear (Table 6).

The capital efficiency (profit/total cost) of
chili pepper-producing households in Tra Vinh
Province is 1. This means that when chili pepper-
producing households invest 1 VND in produc-
tion costs, chili pepper-producing households will
receive an average of 1 VND in profit. Mean-
while, the material efficiency (profit/total cost)
of chili pepper-producing households in Tra Vinh
Province is 4, indicating that when chili pepper
producing households invest 1 VND in produc-
tion costs, chili pepper-producing households will
receive an average of 4 VND in material effi-
ciency.

H. Factors affecting chili pepper economic effi-
ciency of households in Tra Vinh Province from
2022 to 2023

The results of the regression model analysis
show that the correlation coefficient R = 99.2%
means that the profit of chili pepper growing
households is closely related to two factors: sell-
ing price and productivity. The coefficient of
determination R2 shows that 98.4% of the change
in chili farming profits is affected by yield and
selling price factors, while 1.6% is affected by
other factors not included in the model. The
variance inflation factor (VIF) coefficients of the
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Indicat Average (million Standard

ndicators VND/ha/year) deviation
Matenial costs (mullion < o - . :
VND halyear) 35,847,232 £54.186 Table 6: Results of the regression model
%rﬁghax;gii (million 114.931.362 £599.058 of chili farming profits of households

e in Tra Vinh Province from 2022 to 2023

Other costs  (million - -

- 4,463,158 +18.257
VND/ha/year) . . Standardized L
Total costs  (million 155.241.751 606,405 Influencing Unit regression Significance VIF:
VND/hayear) 35, A3 AU factors (VND) coefficients level coefficient
Selling price  (mullion 21.208 2972 Constant 18,681,207 183 0.00
VND/kg) Yicld kg 0.98 0.00 1,000
irod}lc‘m'mv (wnséTQil_ 13.9 +1.194 Selling price 1.000 0115 0.00 1.000
ota. IEVEnue mailiion o c - H

. 295,003,280 +2.562.527 Correlation
VND/ha/year) - coefficient R 92
Profit (million Coefficient  of

. 139,761,492 +1 968 248 osthoient o 4
VND/ha/year) oL —0% determination R2 o84
Total income (million < - e Model
VND/ha/year) 254,692,833 +2,556.313 cienificance 0.00
Capaital efficiency 1 +0.04
Material efficiency 4 +0.05

The standardized regression coefficients for
productivity and selling price are 0.98 and 0.115,
indicating a positive correlation between produc-
tivity and selling price and the profits of chili
farmers. In recent years, the level of adoption
of scientific and technical advances applied in
cultivation and the stable selling price of chili
have encouraged farmers to shift toward the chili-
growing model.

1. SWOT analysis of the model

The SWOT analysis of the chili cultivation
model highlights four components, including
strengths (S), weaknesses (W), opportunities (O),
and threats (T). In terms of strengths (S), Lots
of experience (S;), sufficient capital for produc-
tion (S»), and lots of land for production (S3),
which support efficient chili farming. However,
the model also presents several weaknesses (W),
such as lack of market information (W), lack of
labor (W»), and the use of a lot of fertilizer (W3).
Regarding opportunities (O), receive technical
support and product information from the state
(Oy), receive investment in new technology (O»).
Nonetheless, the model also faces serious threats
(T), including poor soil quality (T;), natural dis-
asters (T»), and unstable prices (T3). The matrix
is detailed in Table 7.



Son Thi Thanh Nga, Ngo Thanh Trac, Pham Thi Phuong Thuy et al.

Table 7: SWOT matrix table on the production
and consumption situation of the coconut
nectar collection model in the study area

SWOT

Opportunities ()

Threats (T)

0O1:  Receive technical
support and  product
information from the state
O2: Receive investment in
new technology

Th: Poor soil quality
Ta: Natural disasters
Ts: Unstable prices

Strength

Match S with O

Match S with T

51 Lots
experience
S2: Sufficient capital

of

815283 + 0102: Expand
the area of chili pepper
cultivation on the model

S18:8:  +  TiT:Tx
Expand  the area,
recommend the use of
new technology. and
increase organic

for production to achieve the best | fertilizer application to
53- Lots of land for | efficiency and increase | increase soil fertility.
production production profits. Proactively prevent and
control pests appearing
on chili
‘Weakness Match W with O Match W with T
Wi + O Link in| WiWaWi + TiT:Tx:
production, establish or [ Actively update market
enhance operational | information and new

Wi: Lack of market

information production technologies

capacity in promotion and

consumption. through various
W‘j Lack of labor W2 + Oi: Proactively | channels.  Encourage
Wi: Use of a lot of =
B approach new technology | farmers to grow chili
fertilizer .
to automate the | organically.

production process to

reduce labor.

J. Proposed solutions

Based on SWOT analysis, the research pro-
poses solutions to enhance the effectiveness and
profitability of chili cultivation. First, expand-
ing the area of chili cultivation and increasing
technical training on the model are suggested
to achieve the best efficiency and increase pro-
duction profits. Next, instead of using excessive
chemical fertilizers, it is recommended to adopt
new technology and increase organic fertilizer
applications to improve soil fertility. At the same
time, households proactively prevent and control
pests that appear on chili. Strengthening pro-
duction linkages is essential in establishing or
enhancing the ability to operate in promotion
and consumption. Furthermore, farmers should
proactively access new technology to automate
the production process to reduce labor costs. Reg-
ularly updating market information and produc-
tion techniques through diverse channels is also
essential. Lastly, farmers should be encouraged to
adopt organic farming practices to meet growing
consumer demand and ensure agricultural sus-
tainability.
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V. CONCLUSION

This study was conducted to assess the status
of chili pepper cultivation in Tra Vinh Province
during the period 2022-2023 and propose solu-
tions for developing the chili pepper cultivation
model in the future. The financial analysis of
indicators showed that the chili pepper production
model in Tra Vinh Province brings high eco-
nomic efficiency. The regression model results
revealed a capital efficiency ratio of 1 and a
material efficiency ratio of 4, indicating highly
effective resource utilization. The model supports
households in shifting household production to-
ward more suitable crops, thereby sustainably
enhancing economic efficiency. To further de-
velop chili cultivation, the study proposes so-
lutions to continue developing the chili pepper
cultivation model in Tra Vinh Province, which
include increasing technical transfer efforts and
sharing experiences to improve pest management
and increase crop yields; applying new technolo-
gies in production; and organizing production
linkages, developing products for future organic
development. The results provide a new per-
spective and orientation for the local community
and households who are using the chili pepper
cultivation model. By leveraging the value of
chili pepper, this enhances economic efficiency
and contributes to providing scientific data as a
basis for further research. Additional studies are
needed to evaluate the financial effectiveness of
the chili cultivation model in areas outside the
targeted region to provide additional necessary
data for relevant parties to reference.
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