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Abstract – The Laos rice sector’s transition
from subsistence to commercialization, as well
as its understanding of the current status of
commercialization, technical efficiency, and its
relationship to farmer welfare, have the potential
to contribute to the literature on agricultural
commercialization and serve as a lesson for
relevant agencies and policymakers. This study
aims to estimate the level of commercialization
and identify the factors hindering its level of
commercialization. The research was based on
cross-sectional data from 408 farm households
in Savannakhet Province. Beta regression was
applied. The results indicated that the majority
of smallholder farmers are semi-commercial rice
producers, but they are more commercialized
for dry season cultivation. The findings in beta
regression revealed that in both seasons, disas-
ter, consumption quantity, and credit accessibil-
ity had a statistically significant negative effect
on rice commercialization. Meanwhile, land size
cultivation had a positive statistically significant
effect on rice commercialization in both seasons.
In the Wet season, family size and extension
accessibility had a positive statistically signif-
icant effect on rice commercialization. On the
other hand, the dependency ratio had a nega-
tive statistically significant. In the dry season,
family size had a positive statistically signifi-
cant effect, and experience in rice cultivation
had a negative statistically significant effect.
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Consequently, technologies that enhance land
productivity must be developed and executed.
Additionally, land resources in the research re-
gion are constrained. Implementing production-
oriented education, training, and extension ser-
vices is essential to enhance land productivity
and encourage smallholder farmers’ involvement
in the output market.
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I. INTRODUCTION

The Lao Government has recognized that tran-
sitioning from subsistent farming to sustainable
commercial farming is necessary. However, Lao
PDR’s agriculture sector is constrained by sub-
sistent farming and small-scale production with a
low level of commercialization, limited process-
ing capacity, underdeveloped supporting infras-
tructure, and weak public services [1]. In the con-
text of a rapid transition to intensive commercial
agriculture in Laos, there are several crucial fac-
tors, including new input technology promotion
(seed quality improved, fertilizer, mechanization,
etc.), market orientation such as market participa-
tion, institutional factors like credit accessibility,
extension service, farm organization promotion
and enhancing technical efficiency via technical
assistance. Agricultural commercialization means
the change from a subsistence type of production
to a market-oriented one with the aim of profit
maximization [2].

In 2005, the Lao government launched a new
Commercialization of Agriculture and Commod-
ity Production policy. Regarding policy, three
main factors influenced the emergence of the
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new commercial crop production system, includ-
ing farmer organizations, land concessions, and
contract farming [3]. In order to meet the com-
mercial agricultural production policy, various
areas throughout the country have implemented
the tools as stated in the 6th National Socio-
economic Development Program (NSEDP) aimed
to facilitate marketing and strengthen the bar-
gaining powers of farmers through the production
groups [4]. The policy in the 6th NSEDP has also
encouraged private enterprises, including foreign
investors and traders from both domestic and
neighboring countries, to invest in agribusiness,
mainly market and credit accesses; this is a
‘market pull’ [3]. In 2016, the government also
sought various solutions to promote agricultural
commercialization by requesting a project under
the World Bank fund to support agricultural com-
mercialization and improve the sector’s perfor-
mance, especially along the rice value chains[1].

Meanwhile, these projects also aligned with
the National Agriculture Sector Plan of 2020 and
Strategy to 2025, which improving the commer-
cialization and competitiveness of the agriculture
sector are the top priorities [5]. These programs
train and build capacity for farmers’ organiza-
tions, agribusinesses, and public and private ser-
vice providers. For instance, in the initiative com-
mercialization scheme in Khammuane Province
since 2009, to cooperate and coordinate, major
mills have established so-called development rice
miller groups in each of Khammouane’s five
districts. These organizations aim to help the
province’s rice industry grow. For example, the
Khammouane Development Rice Miller Group
discusses and decides on minimum paddy pricing
or export potential. Millers who want to join the
group must support at least 200 farm households
via contract farming arrangements [6]. Rice farm-
ers are encouraged to engage in high commer-
cialization to boost production and productivity.
Rice commercialization was expected to translate
into poverty reduction and welfare enhancement
in rural localities where most rice is produced
[7–9].

Additionally, the commercialization of agricul-

ture could take place on the output side (increased
market surplus) or input side (increased use of
inputs) [10]. In this study, rice commercialization
refers to the sale of a marketable surplus of rice to
meet the household expenditure of farmers [11].
Therefore, commercialization implies transition-
ing from subsistence-oriented rice production
to market-oriented production [11]. Additionally,
smallholder families require qualified technical
assistance to implement new technologies, en-
gage in markets, access input suppliers and ser-
vice providers, and utilize high-value production
crops and related practices for agricultural output
to be profitable and commercial [12]. During the
12 years between 1998–1999 and 2010–2011,
the agricultural sector has significantly trans-
formed from subsistence farming to becoming
more market-oriented [13]. It has been noted
that households’ indications of the purpose of
agriculture have significantly shifted toward com-
mercial production. For instance, whereas only
6% of households stated ‘for selling’ as their
primary reason for farming in 1998–1999, 30%
of farming households mentioned producing for
the market in 2010–2011 [13]. The percentage of
households that sold a portion of their rice pro-
duce had increased from 30% in 1998–1999 to
71% in 2010–2011[14]. Market participation of
farmers is an essential positive result of economic
development. Providing rural people with better
income and improving food security is a major
pathway to improving their standard of living. A
market that is accessible to smallholder farmers
is crucial to increasing their participation in the
market.

The rainfed lowland system dominates rice
production in Laos, and glutinous rice production
is still primarily for subsistence, with only a
tiny portion marketed and even less exported.
However, the cultivated area and especially the
yield of rainfed and irrigated rice has been in-
creasing, contributing to rice self-sufficiency at
the national level [15]. However, their study did
not show evidence of the number related to the
level of commercialization and its determinants.
In addition to the methodological gaps of pre-
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vious studies, several studies have used Tobit
regression to assess the commercialization of
another primary food crop (wheat, teff) [16–18],
and Gari [19] used a multiple linear regression
model to analyze determinants of smallholders’
wheat commercialization. Nonetheless, the Tobit
and multiple linear regression models are un-
suitable for analyzing commercialization index
scores confined to the interval (0, 1), as the
predicted values of the dependent variable go
beyond the unit interval (lower and upper limits)
[20, 21]. Hence, the appropriate model was the
beta regression model. The model in this study
was adapted from Endalew et al. [22] and utilized
a beta regression model to assess the wheat
commercialization index and examine factors that
hinder wheat commercialization. However, sev-
eral explanatory variables do not fit the Laos
context and situation, such as the number of oxen
and distance to market, because most farmers in
the areas no longer use oxen for draft animal
power. Most of them sold their products to a
collector in their village and sold to the rice
group production directly. This study’s objective
is to identify determinants that influence the level
of commercialization. The main question of this
study is, ‘What are the factors that influence the
level of commercialization of rice production?’

II. LITERATURE REVIEW

There has been a lot of research on the factors
that affect smallholder farmers’ ability to sell
their crops in various locations and for different
types of crops. Therefore, reviewing these factors
helped the researchers choose the study’s ade-
quate variables while considering the study site.
Recently, practitioners identified several factors
influencing agricultural commercialization [23].
These factors can be grouped into long-term or
short-term and can either facilitate or impede the
commercialization process. The long-term factors
are population growth and rural infrastructural
development. Certain studies indicate that pop-
ulation expansion may enhance the volume of
marketable surplus, while other research suggests
that rural infrastructure influences agricultural

commercialization by affecting pricing, the dis-
semination of technology, and the effective inte-
gration of inputs and outputs [24]. The factors
affecting the market participation decision and
marketable supply of agricultural commodities
have been identified by different authors using
different analytical models based on the nature
of the data set. For instance, Bekele et al. [16]
used the Tobit estimation method to identify
determinants of Haricot bean commercialization
in their analysis of farm-level determinants of
output commercialization in Haricot bean-based
farming systems. They found that the age of
household heads, dependency ratio, family size,
cultivated land, and livestock ownership were
factors influencing the intensity of Haricot bean
commercialization.

Tobit regression was used by Lighton et al.
[17] to investigate factors influencing the level
of commercialization of smallholder farmers in
Zimbabwe. They discovered that factors such as
household income, draft power availability, cat-
tle ownership, irrigation accessibility, agricultural
training, and the distance between the homestead
and the town all had a major and favorable impact
on commercialization. Conversely, the determi-
nants of community tenure, the number of family
members with secondary education, and the loca-
tion in an agroecological zone considerably and
negatively affected commercialization [17]. Addi-
tionally, the researchers employed Tobit regres-
sion to identify factors affecting crop commer-
cialization intensity and investigated cereal-based
dry land farming [18]. The author discovered that
agricultural commercialization intensity is signif-
icantly and favorably influenced by ox ownership,
yield quantity and quality, and training in crop
marketing. Increased agricultural commercializa-
tion has also been linked to unpaid debt and
off-farm income, among other factors. However,
factors such as family size, labour shortages
among families, irregular rainfall patterns, the
expense of agricultural inputs like fertilizer, crop
pests and diseases, and distance to markets have
a considerably negative impact on the level of
crop commercialization. By using Tobit regres-
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sion, factors determining the decision and level
of farm output commercialization of smallholder
farmers were identified [25]. Results from this
study revealed that the age of the household head,
household level of education, access to transport,
and total cultivated land are the main variables
that are statistically significant factors determin-
ing household-level of commercialization. Mo-
hammed et al. [26] used an OLS model to find
the factors influencing smallholder coffee grow-
ers’ commercialization. The study discovered that
household commercialization is positively influ-
enced by household educational level, farming
experience, total harvest, and the proportion of
marketable high-value crops. In contrast, the level
of commercialization is negatively influenced by
family size, land ownership, proximity to the
nearest village market, source of fertilizer, and
improved seed. Heckman estimation was applied
by Abafita et al. [27] to ascertain parameters
influencing the commercialization of smallhold-
ers. The value of crop production, ownership
of oxen, the number of adult family members,
availability of all-weather roads, access to credit,
fertilizer usage, and involvement in cooperatives
within peasant associations positively affected
market participation. In contrast, age and fam-
ily size had a negative effect. The intensity of
commercialization was affected by the value of
crop produced, ownership of ox, land, all-weather
road, access to credit, fertilizer use, market ori-
entation index positively, and by age and family
size negatively. Heckman’s two-step estimation
procedure identifies factors affecting decisions
to participate in the crop output market and
level of participation [28]. Their findings indicate
that the decision of farm families to engage in
crop output markets was affected by the gender
of the household head, agricultural experience,
livestock ownership, area of cultivated land, off-
farm or non-farm income, fertilizer application,
on-farm revenue, distance to market, and crop
diversity. Conversely, the dependence ratio, quan-
tity of farmed land, educational attainment, us-
age of chemical fertilizers, and proximity to the
market were determinants affecting the intensity

of agricultural output market involvement among
farm families. Another crop investigation of de-
gree of teff commercialization of smallholder
farmers was done by using Heckman’s two-step
estimation procedure [29]. The study found that
landholding size, proportion of land allocated
for teff production, oxen and donkey ownership,
and frequency of agricultural extension contact
significantly and positively affect the level of
teff commercialization; distance from market and
livestock ownership significantly and negatively
affects the level of teff commercialization [29].
Truncated regression was employed to identify
factors affecting the level of commercialization
[9]. The authors found that education, irrigation,
farm size, and the number of animals all posi-
tively affected the level of commercialization. On
the other hand, household size and distance to the
nearest market had a negative effect. Moreover,
Ele et al. [30] found that the total quantity of
food crops produced, farming experience, access
to agricultural extension service, the size of land
used for cultivation, membership in cooperatives,
and household family size are important factors
determining the level of commercialization of
smallholder farms. The ordered probit model was
used to identify determinants of cereal crop com-
mercialization among smallholder farmers [31].
This study determined that the degree of com-
mercialization of cereal crops was significantly
influenced by the gender of household heads,
ownership of equines, size of cultivated land, fre-
quency of extension contacts, utilization of credit,
value of crops produced, and the household’s
moderate perception of historical crop prices. The
degree of commercialization of cereal crops can
be enhanced by increasing the frequency of ex-
tension contacts, providing low-cost agricultural
credit, and implementing strategies that encour-
age intensive agriculture, such as ensuring the
availability of modern agro-inputs at reasonable
prices and promoting their adoption among farm
households. Another food crop, such as wheat,
has been investigated using a beta regression
model to analyze factors hindering wheat com-
mercialization [22]. The findings from the Beta
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regression revealed that educational attainment,
oxen count, land area designated for wheat cul-
tivation, expertise in wheat farming, access to
extension services, and distance to market are
significant determinants of smallholder farmers’
wheat commercialization.

III. RESEARCH METHODS

A. Study design

This research was conducted in Savannakhet
Province, which is located in central Laos.
The primary data for this study were randomly
collected through survey questionnaires among
rice farmers in three districts from Savannakhet
Province. The total targeted sample size is 408
households. Farmers who responded to this study
mainly grow rice for both consumption and sale,
practicing both seasons of cultivation, including
wet and dry seasons. The information was col-
lected regardless of a farmer’s socioeconomic
characteristics, production characteristics, farm-
land characteristics, or institutional characteris-
tics.

B. Sampling techniques, data source, and collec-
tion methods

Primary data was obtained from producers
in the study area. To select kumb ban (vil-
lage group), villages, and households, stratified
sampling was implemented. In the first stage,
three districts were purposively selected from the
potential rice commercial of the province. In the
second stage, nine villages (three villages per
district) were chosen randomly. A proportionate-
to-size sampling technique was implemented to
ascertain the minimum number of households
necessary to conduct survey interviews in the
village, resulting in a sample of 408 households.
In the three districts of Savannakhet Province,
semi-structured questionnaires were developed,
pretested, and administered to rice producers.
A questionnaire was created to gather informa-
tion on the characteristics of rice farms and the
producers who operate them through in-person
interviews.

Secondary data were compiled from relevant
publications and government organizations, such
as annual reports from nine villages annual re-
port, three districts of Agriculture and Forestry
Office, such as Champhone, Songkhone and Xay-
bouly, Savannakhet Provincial Agriculture and
Forestry Office, Provincial Planning and Invest-
ment, Ministry of Agriculture and Forestry and
Lao National Statistics Centre, during and after
the survey. The village head and village com-
mittee members were present during the inter-
views. The data collected included village statis-
tics, cropping systems, non-timber forest products
(ntfps) collection, aquaculture activities, and off-
farm and non-farm activities; irrigation manage-
ment; access to capital; access to information and
extension; and rice farmer organizations.

Population and sample size
The study was conducted based on data ob-

tained from primary and secondary sources. A
two-stage sampling technique was employed to
collect primary data. To determine the sample
size, the formula given by Kothari [32] was
shown in Equation (1).

During the village visit for interviewing, we
had made, separately with the village headman
committee, three people in each village, a total
of 27 respondents, so the final sample for this
study is 408 samples in total.

C. Measurement of rice commercialization

Crop commercialization refers to a shift from
subsistence production to market-oriented pro-
duction [33]. Crop commercialization reflects
the extent of smallholder farmers’ involvement
in the output market as sellers [34]. Equation
(2) represents the measurement of smallholder
farmers’ rice commercialization and indicates the
degree of commercialization of each individual
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smallholder farmer. For this purpose, the output
commercialization formula was used to deter-
mine the rice commercialization index at the
household level [22, 29, 35, 36].

Sample smallholder farmers were categorized
into three levels based on the rice commercial-
ization index score: subsistence (0, 0.3), semi-
commercialized (0.31, 0.5), and commercialized
above 0.5 [22, 33, 37].

D. Empirical analysis

Practitioners commonly employ multiple linear
regression and Tobit models to analyze crop com-
mercialization index scores, which range from
zero to one, based on individual features [18, 25,
26, 29, 34]. For instance, even though bounded
variables do not support the assumption that
error terms are homoscedastic and regularly dis-
tributed, multiple linear regression nevertheless
makes this assumption [38, 39]. Correspondingly,
since commercialization is determined on a scale
where index scores cannot exceed the completely
commercialized level, the Tobit model is not
the appropriate model for the rice commercial-
ization index score [21]. The fitted value of
the dependent variable exceeds the unit interval;
hence, these models are inappropriate for scenar-
ios where the answer is constrained to the range
0 to 1 [20, 21, 40].

The beta regression model was implemented
in this investigation to investigate the relationship
between the rice commercialization index score
and exogenous variables. The outcome variable
follows a beta distribution with the density func-
tion given in Equation (3) [41, 42].

where µ denotes the expected value of Y, i.e.,
E(Y) = µ .

The parameter θ fulfills the definition of a
precision parameter because the greater the value
of θ , the smaller the variance of the dependent
variable is defined as Equation (4).

In the classical beta regression model, only
the mean parameter µ of the beta distribution
is expressed as a function of covariates, whereas
the precision parameter θ is treated as a nuisance
and E(yi | Xi) = µi, presented in Equation (5).

Where g(•) is a known function with 0 < g(•)
< 1, and the model is respecified as follows using
the logit link specification [40, 42], presented in
Equation (6).

Then, the beta regression is defined as Equa-
tion (7).

where xi1, . . . , xip are the covariates, β0,
β1,. . . .,βk are estimated intercept and coefficients
corresponding to each covariate, ηi is the linear
predictor for the ith observation, and n is the
sample size. The model in this study as Equation
(8) is specified based on Equation (6).

where Zi represents the commercialization in-
dex of two season cultivation (dependent vari-
able); X1 to X14 represent Ethnicity (dummy),
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age (years), educational level (years), family
members(head), dependency ratio (percentage),
farming experience (years), land size(hectares),
remittance (dummy), disaster (dummy), amount
of consumption (kg), extension accessibility
(dummy), information accessibility (dummy),
credit accessibility (dummy), and group member-
ship (dummy).

The model’s variables were assessed for mul-
ticollinearity using the variance inflation factor
(VIF). In other words, a multicollinearity issue
only happens when the VIF is large enough to
drive down the significance levels and change the
interpretation of this model. As a rule of thumb,
the limit value for VIF is 5; due to the values
being less than 3, it is concluded that there is a
low multicollinearity among the variables.

Recent empirical investigations have identified
the following characteristics as the primary pre-
dictors of farmers’ level of commercialization
including ethnicity, age, educational level, family
members, dependency ratio, rice cultivation ex-
perience, land size, remittance, disaster, amount
of consumption, extension accessibility, infor-
mation accessibility, credit accessibility, group
membership [9, 22, 25, 30, 43]. Ethnicity is a per-
sonal factor that can influence farm households’
decision-making process in adopting commercial
vegetable farming [44]. Ethnicity strongly influ-
ences community status relations and may also
play an important role in determining commer-
cialization [45]. Age has a positive significant
effect on commercialization [25, 46]. Age on
market participation has a positive and statis-
tically significant effect, which is attributed to
farming experience because older farmers have
more experience in farming and are well aware of
changes in weather, pesticide use, and production
[10]. The younger generation dislikes farming
and prefers to work in cities, particularly in the
service industry [10]. Agricultural changes are
more likely to be influenced by educational levels
[47, 48]. Education enables farmers to effectively
manage their output, encouraging market partic-
ipation [11, 49]. Education enables farmers to
understand the market and helps them find a bet-

ter market for production related to higher sales
of maize. Education improves farmers’ under-
standing and helps them make informed decisions
[50]. Farming experience is expected to positively
associate with the level of commercialization.
The number of years of the farmers’ experience
increases, and the probability of commercial-
ization also increases. Experience is considered
to bring about excellence in certain endeavors
[51]. Family members or household size and the
number of people in the household, the greater
the possibility of participating in the market [10].
Generally, large household size leads to market
participation and household labour can work at
a lower cost and reduced transaction cost [52].
This is in line with Adepoju [53], who found that
increasing household size will increase commer-
cialization. In contrast, the quantity of persons
in the household increases, and the likelihood of
selling higher proportions decreases. Similarly,
farmers with large households cannot produce
marketable surplus mainly due to high domes-
tic demand [51]. A higher dependency ratio is
likely to reduce productivity growth [54].This is
because a rise in the nonproductive population
will reduce productive capacity and may result
in lower market orientation indexes for cash and
stable crops. The commercialization of poultry
products is less, with a dependency ratio [55].
An increase in the household dependent ratio is
frequently associated with an increase in house-
hold expenditure, and, as a result, a decrease in
aggregate farm investment leads to a negative
impact on the level of commercialization [56].
The amount of rice that households stock for
self-consumption may have a negative impact on
the level of commercialization. A larger portion
of the output is consumed by the households
themselves, and little is left for selling in the
output market due to big household size [57]. In
contrast, farmers who are focused on commercial
agriculture recognize the importance of storing
adequate amounts of food on the farm [58].
Rice cultivation experience and having more ex-
perience in crop production increases the com-
mercialization level of smallholder farmers [22].
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Land is a major and critical production asset
that has a direct impact on surplus production
in agrarian households [9]. Households that ded-
icate a sizable amount of land to growing cereal
crops are more likely to increase production and,
subsequently, their level of commercialization.
The marginal effect of cultivated land size for the
high commercialization category suggests that
increasing the size of cultivated land by one
hectare increases the probability of attaining a
high level of commercialization by 8.1% [31].
Consistent with Agwu et al. [51] and Martey et
al. [11], who pointed out that farm size has a
positive significance to commercialization. Re-
mittance refers to the money that is sent or
transferred by individuals working abroad to their
families or friends in their home country, and
it is expected as source income that the recipi-
ent can invest in farm operations by purchasing
farm inputs. The inflow of remittances to farm
households can increase the purchase of farm
inputs and assets [59]. Remittances were a lot
higher for the non-commercialized group, which
shows that most non-commercialized households
depend on it [60]. Remittance incomes could be
more productive if they were directed towards
high-value agriculture [61]. Natural disasters are
one of the determinants that negatively affect
commercialization since they can reduce compet-
itiveness. For example, a disaster from flooding
can affect the competitiveness of rice producers
in the market; if a flood-prone area produces
rice, farmers may be hesitant to sell rice due to
the risk of future floods, which leads to stock-
ing more than bring to market. Extension and
credit services are two methods for increasing
smallholder farmers’ production and productivity.
Since smallholder farmers can buy inputs like
improved seeds, fertilizer, herbicides, and pes-
ticides, they are dependent on credit services,
and farmers who use credit services can reduce
their financial constraints and purchase inputs
more easily than their counterparts who do not
use credit services [22]. Many farmers, especially
those who are considered smallholders, struggle
to increase their agricultural output due to a lack

of finance [51]. Access to information on both
market and cultivation information is expected to
be critical for farmers considering commercial-
ization. The absence of cooperation among small-
holder farmers restricts their capacity to negotiate
for elevated pricing and access information and
diminishes incentives for commercialization and
production growth [50, 62, 63]. Group mem-
berships may assist in providing marketing and
production information; thus, it is expected that
farmers who belong to formal groups are more
likely to commercialize than non-members [64].
In line with other findings, becoming a part of a
group or association may lead to better access
to resources that might impact marketing and
production choices [51, 65].

IV. RESULTS AND DISCUSSION

A. Descriptive statistics

Continuous variables are represented in Table
1. The average value of rice commercialization
index (RCI) for wet season cultivation is 0.45
or 45.7%, and the average value of RCI for
dry season cultivation is 0.595 or accounted for
59.5%. The sample households’ ages ranged from
35 to 70 years, with an average of 52 years. The
average family size of the sample respondents in
adult equivalent was 6.67. The average number
of schoolings of headed households completed
was 5.67 years, with a range of zero (illiterate)
to fourteen (university degree) years. The de-
pendency ratio is the proportion of household
members under the age of 15 and above 65
years. The average dependency ratio was 0.376,
ranging from 0 to 1.25. Rice farming experience,
on average, was 32 years, ranging from 15 to
62 years. The land is one of the most critical
inputs for those whose primary means of living
is farming. The average size of land allocated
for rice cultivation in the wet season by sample
respondents was 1.29 hectares, and 1.33 hectares
for dry season cultivation. The average amount
of rice stored for household consumption during
the wet season was 2,196 kilograms; during the
dry season, it was 1,840 kilograms.
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Table 1: Summary continuous variable
for the beta regression model

Table 2 represents category variables. The
majority ethnicity of respondents was Lao-luem,
which accounted for 97.3%, and the rest was
Phutai. Remittance from family members work-
ing abroad is an essential income resource for
smallholder farmers. The table shows that 216
respondents (52.94%) did not receive remittances
from family members, while 192 respondents
(47.06%) received remittances. Over 50% of
respondents have experienced a natural disaster
in the past few years. 62% of responders had
access to extension services provided by the local
government. Rice production group membership
has been promoted in this area for a decade,
and the organizations primarily function as pro-
duction collectors and seed providers, of which
38% of respondents were members of rice group
production. Access to market and cultivation in-
formation is critical for farmers planning and
preparing for the upcoming season. Around 62%

of respondents could access information, while
about 37% could not.

Table 2: Summary category variable
for the beta regression model

B. Determinants of rice commercialization

The beta regression model was used to inves-
tigate the factors affecting the rice (paddy) com-
mercialization index score. Thirteen explanatory
variables were included in the model to analyze
the factors influencing rice commercialization
in both seasons. The model is classified into
seasons of farmers who cultivate both seasons
because of the differentiation of the level of
commercialization in each season, and the study
only focuses on farmers who benefit from the
irrigation scheme. The model result indicated that
socioeconomic and institutional factors influence
farmers’ rice commercialization. Table 3 presents
two models of beta regression, in wet and dry
seasons, including the significance level, statis-
tical tests, sign, and size of each explanatory
variable. For cultivation, in both seasons, land
size and family size had a positively statistically
significant effect on rice commercialization at
p < 0.01 significance level. On the other hand,
disaster and stocking for self-consumption factors
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had a negative statistically significant effect on
commercialization at p < 0.01 significance level.
In addition, access to extension service had a
statistically significant effect on rice commercial-
ization at p < 0.05 significance level only in the
wet season.

The marginal effect in the model revealed
that having more family members increases rice
commercialization in dry and wet season cultiva-
tion by 3.4% and 5.4%, respectively. This meant
that the greater the likelihood of a household
being involved in commercialization as a result
of increased labour supply that may be required
for cultivation due to the agriculture society in
Laos still being based on physically intensive
labour rather than fully machinery cultivation. As
a result, family labour is essential for cultivation.
This result is in line with the study of Lighton
et al. [17], who revealed that household members
increase the probability of commercialization by
1.8%.

Furthermore, a large family is viewed as an
economic asset, and everyone desires a large fam-
ily so that they can work and bring money home.
Having a large family is especially advantageous
in agriculture, as there is a labour shortage during
planting and harvesting seasons, and if labour
is available, it is costly; therefore, family labour
can be beneficial in such circumstances [10,
53]. However, family size also negatively affects
commercialization [9, 18, 26, 27].

According to the model, there was a positive
correlation between the amount of land used for
rice production and the amount of area used
for rice commercialization. The marginal effect
analysis reveals that a one-hectare expansion in
land designated for rice cultivation will enhance
rice commercialization by 23.2% during the
dry season and 22.5% during the rainy season.
This demonstrates that the larger the land size
is allocated to rice production, the higher the
output, increasing the volume of rice supplied
to the market. The larger land size allows for
higher rice production, enabling farmers to sell a
greater volume of rice in the market. Therefore,
land size is considered a crucial variable in

determining farmers’ involvement in commercial
agricultural practices. This result suggests that
the Laos government could focus on ensuring
farmers have sufficient land access for rice pro-
duction. This could involve implementing land
reform measures, providing secure land tenure,
and promoting equitable distribution of agricul-
tural land. This study is consistent with the
study of Endalew et al. [22], who found that
increasing the land size allocated for wheat could
increase wheat commercialization by 16.88%.
Additionally, several researchers who studied the
commercialization of other types of crops found
similar results [9, 16, 25, 28, 29, 31, 66].

Extension service accessibility will increase
the level of commercialization for wet season
production by 2.4% but is not statistically signifi-
cant in dry season production. This indicates that
farmers with more access to extension services,
which give knowledge, training, and support on
agricultural methods and market prospects, are
more likely to engage in commercial activities
and sell their rice on the market. According to the
findings, increasing the accessibility of extension
services can lead to increasing the commercial-
ization of rice production. The explanation for
insignificant extension service in the dry season
might be due to wet season cultivation typically
involving higher rainfall, which may result in
increased disease and pest pressures, as well as
challenges in water management. Farmers may
require specialized knowledge and guidance from
extension services to address these specific chal-
lenges in such conditions. In contrast, the dry sea-
son may provide other goals and concerns, such
as irrigation management and drought resilience,
where extension services may have less effect.
Relevant authorities can focus on extending and
improving extension services, ensuring farmers
have easy access to agricultural methods, market
opportunities, and business development knowl-
edge, training, and assistance. This can be accom-
plished by establishing extension centres, farmer
field schools, mobile technology platforms, and
other means of knowledge dissemination. This
result aligns with the study of Endalew et al. [22],
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Table 3: Parameter estimates of the beta regression model

Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.

who found that extension services had a posi-
tive relationship with the degree of commercial-
ization. In contrast with this result, households
with access to extension services commercialize
maize at 3% lower than those without access
to extension services [11]. This outcome could
be attributed to inadequate monitoring to ensure
the efficacy of new technologies transferred to
farmers.

Conversely, facing natural disasters negatively
and significantly affected rice commercialization.
The model result revealed that natural disasters
will decrease rice commercialization of dry and
wet season cultivation by 1.8% and 2.1%, re-
spectively. This result implied that farmers who

faced natural disasters are more likely to have a
lower level of rice commercialization than those
who did not face natural disasters. This result
suggests natural disasters can impact rice pro-
duction, availability, and marketability, resulting
in lower commercial agriculture activity. Natural
disasters, such as floods, droughts, storms, or pest
outbreaks, can result in crop damage and yield
losses. These adverse consequences make it more
difficult for farmers to cultivate, harvest, and sell
their rice in the market. The result highlights the
importance of policies and measures to reduce
the impact of natural disasters on rice produc-
tion and commercialization by improving disaster
preparedness, early warning systems, agricultural
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insurance programs, and post-disaster assistance
for farmers might all be implemented.

Meanwhile, the model also revealed that higher
stocking for own consumption in the family de-
creases rice commercialization in dry and wet
seasons by 27.7% and 27.4%, respectively. This
result implied that farmers who allocate a more
significant portion of their harvest for family
consumption are more likely to have lower levels
of commercialization, as they prioritize meet-
ing their own food needs rather than selling
the surplus on the market. They may prefer to
rely on their stored rice for family consump-
tion rather than engaging in commercial activ-
ities. This decision could influence food secu-
rity concerns, personal preferences, or cultural
factors. The implication is that local authorities
should strengthen awareness and know how to
store an adequate proportion of household self-
consumption.

V. CONCLUSION AND
RECOMMENDATIONS

Motivated by the gaps of previous studies
and the rice potential of Savannakhet plain, the
largest contributor to the nation’s rice sector,
this study was undertaken to measure the level
of rice commercialization and examine factors
that hinder rice (paddy) commercialization using
the output commercialization index and the beta
regression model to assist Laos to depart from
LDC status in a couple of years by fulfilling the
indicator for agricultural production instability. In
general, smallholder farmers in the study area
have a massive potential for rice commercial-
ization compared to other rice-producing areas
because the result of the mean values of dry and
wet seasons are 0.59 and 0.46 (over 0.5 is equal to
the commercial practices category), respectively.
Consequently, smallholder rice producers should
be incentivized to engage effectively in the rice
market to enhance their living conditions. More-
over, intervention techniques aimed at enhancing
rice yield should empower smallholder farmers to
generate a marketable surplus that meets the input
requirements of large-scale milling operations

developed in Savannakhet Province, which have
been purposely exported. Moreover, the econo-
metric model result indicated that land size cul-
tivation, consumption quantity, access to exten-
sion service, facing natural disasters, and family
size had a statistically significant effect on rice
commercialization. The study’s findings suggest
that efforts to enhance smallholder farmers’ en-
gagement in the output market must prioritize key
explanatory variables. Laos should start an insur-
ance program and post-disaster assistance for rice
farmers that covers losses from natural disasters.
Additionally, land size allocated to rice produc-
tion positively affected rice commercialization.
Consequently, innovations that enhance land pro-
ductivity must be devised and executed. Land
resources are also constrained in the research re-
gion. The implementation of production-oriented
education, training, and extension services is
essential to enhance land productivity, engage
smallholder farmers’ participation in the output
market, and strengthen farmer awareness about
the right decision to stock for self-consumption
and supply. In long-term support, policymakers
should be concerned about implementing land re-
form measures, providing secure land tenure, and
promoting equitable distribution of agricultural
land.
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