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ABSTRACT

Opver seventy-two percent of the Laos population is engaged in agriculture. Since the introduction
of the New Economic Mechanism (NEM) strategic framework in 1986, agriculture has been
acknowledged as the foundation of economic development in Laos. The Ministry of Agriculture
and Forestry has designated rice, bananas, maize, coffee, cassava, and sugarcane as cash crops
with high export potential. Cassava plantations cover more than 100,000 hectares and are steadily
expanding. They generate more than US$225 million in 2020 for smallholder farmers. This study
aims to investigate the factors that influence LLao farmers' participation in the cassava value chain.
It also explores economic advantages of participating in the cassava value chain for Laos farmers.
Based on the study's findings, this research provides recommendations to improve the cassava
supply chains and their impact on increasing farmer welfare, reducing production costs, and
enhancing the economic benefit of I.ao cassava producers.

This study purposively selected cassava production sites in 5 provinces namely: Champasak,
Borikhamxay, Saravan, Vientiane, and Xayaboury. In the data collection process, the data
collection team was able to retrieve information from 138 households. Information retrieved
from the field survey has been analyzed using descriptive and inferential statistics. The study
outcome shows that several socio-demographic characteristics play an important role in Lao
cassava value chain engagement, predominantly age, income level, level of education, and
geographical location. Additionally, most households that participated in the cassava value chain
stated that they received both direct and indirect economic benefits after entering the value chain,
which can be seen through the improvement of household income, overall living conditions,
educational opportunities, and other factors. In order to improve the overall social welfare and
economic benefits for L.ao cassava farmers, several policy recommendations have been developed
for multiple timeframes. The policy recommendations cover training farmers to enhance
productivity, favorable price policies, infrastructure improvements, and government intervention
in the cassava supply chain to enhance the participation of farmers in the cassava supply chains.
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INTRODUCTION

Currently, the global and regional economies are facing an economic recession from the impact
of the COVID-19 pandemic since 2019. The global GDP growth is at 3.6% in 2022, declining
from 6.1% in 2021, along with the conflicts of Russia’s special military operation in Ukraine and
the economic sanctions from several countries to Russia. These shocks increase pressures on the
energy and food supply chains, causing upward influences on prices, especially for food and
agricultural products.

In Lao PDR, agriculture is the main sector supporting livelthoods and well-being of the majority
of the population. Over 72% of the population has been involved in the agricultural sector.'.
Agriculture has been recognized as the foundation for the economic development of Laos since
the New Economic Mechanism strategic framework was introduced in 1986. In a period of nine
months in 2022, the economic growth had slightly increased, as indicated by a GDP growth of
4.2% (Compared to a GDP growth of 3.5% in the same period of 2021). The agricultural sector
has grown by 2.9%, covering 17.5% of GDP? The main factor for the growth of the agricultural
sector is the expansion of plantations.

The Ministry of Agriculture and Forestry (MAF) has designated six cash crops with high export
potential: rice, bananas, maize, coffee, cassava, and sugarcane. Cassava is regarded as one of
Southeast Asia's (SEA) most important cash crops, with more than two million households in
this region engaged in its production value chain. In Lao PDR, cassava plantations cover more
than 194,900 hectares (and growing steadily), bringing in more than US$328 million for
smallholders in 2022 alone. Cassava is one of the country's most important exports, ranking after
only gold, copper, and bananas in overall national export values. The increase in Lao cassava
exports grew from 83 million USD in 2019, to 193 million USD in 2020, to 265 million USD in
2021, and 328 million USD in 20223. Furthermore, it has also been observed that, since 2016,
cassava production has become one of the main agricultural products for export from Laos.

Cassava is one of the principal commercial crops grown by farmers in the central and southern
regions and is sold to traders and industries for both internal and international markets. Laos'
cassava exports mainly rely on a few nations in the SEA region, particularly Vietnam, Thailand,
and China. Cassava starch and dried chips are two of the primary items exported to neighboring
nations' value chains. However, because it shares a border with nations with significant fertile
grounds for growing cassava, Laos is a minor source of cassava output in the region.

Starch processing factories are directly and indirectly engaged in promoting cassava production.
The cultivation and trade of cassava mostly operates under informal contracts, and cross-border
trade mainly occurs in the districts near neighboring countries’ borders (Manivong et al., 2018).
According to the global scenario, Thailand ranks 3rd among cassava producing countries,
followed by Nigeria and Brazil consecutively. Cassava starch is primarily used for consumption
as an ingredient in processed food products, for which Laos generally supplies the raw materials.
Investors from Vietnam also have come to Laos to establish processing plants in the central and
southern provinces to produce cassava products using local raw materials and export them to a
third country. In recent years, China has been regarded as a major market for cassava utilization

! Laos Expenditure and Consumption Survey 2018/2019.
2 Ministry of Planning and Investment (MPI), Dec 2022.
3 Ministry of Industry and Commerce (MOIC), Jan 2023.



in food processing for industrially processed products, particularly driven by the growing local
population's demand for processed food and the increase in export opportunities. Laos also
benefits as a source of cassava flour supply due to China's limited domestic land area for cassava
production.

Cassava has become an important crop in Laos, with cultivation expanding in response to an
increase of regional and global demand for starch-based products, animal feeds and ethanol. In
particular, cassava crops are grown in close proximity to factories that process them, allowing for
direct marketing and supply through such factories. Cassava production in Laos is driven by small
landowners who seek extra revenue from participating in the cassava value chain. Engagement
of those smallholders in cassava plantations provides a significant share of their income after rice
production. Thus, cassava production is an important cash income source for smallholder
farmers, which produces high returns to both land and labor by enhancing livelihoods.

The Lao government has prioritized cassava as one of its cash crops in an effort to encourage
rural development and the eradication of poverty. As small-scale landowners, these farmers face
substantial opportunity costs as they consider alternative cash crops that could be grown on the
same land. The economic benefit of producing cassava could be an important factor for
smallholders participating in the cassava value chain. Yet, little is known about factors influencing
cassava growers in the value chain. While broad information on the costs and benefits of cassava
growing is available, there is a limited analytical framework on determinant factors that influence
small landowners engaging in cassava cultivation, and landowner bargaining power in the cassava
value chain (Carcamo, 2020; Thipphavong, Manolom, Soukhaseum, Southammavong, &
Bodhisane, 2022; World Bank, 2018b).

There is no specific policy for cassava production and marketing that assigns solid responsibilities
to various departments and institutions in Laos. There has been limited planning and promotion
to develop a sustainable cassava value chain in Laos. Thus, a study on determinant factors that
influence small landowners engaging in the cassava plantation and their bargaining power in the
cassava value chain is needed. This paper will this evidence gap and addresses the following key
questions:

(1) What determinant factors influence Lao smallholders in their engagement in cassava value
chains?

(2) To what extent can Lao smallholders benefit from participating in the cassava value
chains?

(3) What are the implications of the global supply constraints on farmers' welfare and
production costs in the cassava value chain? and

(4) What policy implications can increase the benefits of farmers in the cassava value chain?



LITERATURE REVIEW

In general, Laos' cassava plantations are linked to regional value chains. Commercial farming has
been vigorously pushed and promoted in Laos since the government introduced a policy focused
on the market economy in 1986. The expansion of foreign investment in the Lao agricultural
sector marks a significant turning point in the growth of commercial farming. Raw or processed
bananas, rubber, maize, sugarcane, and cassava planted in Laos are among the agricultural
commodities with the highest regional demand. Approximately $3.09 billion in investments were
made in the agricultural sector over the past 30 years (1989-2019), with FDI accounting for 89%
of the total amount?,

An important driver in the influx of FDI into the Lao agricultural sector is the regional demand.
Three key countries serve as major markets for Lao agricultural products: China, Vietnam,
and Thailand. It's possible that the changed market demands in those nations will have an impact
on Laos' agricultural outputs. Using cassava as an example, it was forecasted that China will be
the main source of cassava starch imports in 2021 (R. Howeler, 2020; ITC, 2023). Thus, any
changes in consumption quantity in China will cause an effect on the general quantity of regional
supply to rise as well, and Laos is not an exception. Laos is ranked number four as a major supplier
of cassava starch to China and is a leading supplier for the markets in Thailand and Vietnam.
Almost all of Laos' dried chips and cassava starch are sold to those three nations in the region.
Therefore, the shift of cassava consumption in countries in the region will impact the trade and
cultivation of cassava in Laos.

Many smallholder farmers rely on selling their cassava produce to starch mills and traders as a
significant source of supplementary revenue. One may argue that cassava is a traditional crop in
Laos and has been grown for many years as a supplement to staple foods, especially for those
who live in mountainous areas (R. H. Howeler, 2004; Souvannavong, 2021). Technically, cassava
is easy to cultivate and care for, as it can grow in many varieties of soils (Becerra-Lopez Lavalle
et al., 2021). Although there were some disruptions from COVID-19, the expenses associated
with cassava crops would be typically offset by anticipated benefits, which are driven by rising
market demand from China (Manivong et al., 2018). A study by Cock and Connor (2021) showed
that if there is still a continuous demand from the major importing countries, developing
countries will benefit from an increase in income from cultivating cassava. An increase in farmers’
cassava plantations for extra income is predominant in many provinces in Laos where starch
factories and traders’ facilities are located nearby. According to a report on agricultural statistics
in Laos, the country's cassava planting areas had expanded by more than 50% between 2015 and
2021, showing a positive trend when compared to other cash crops like maize and sugarcane
during the same time-period. Because of this, many smallholder farmers who participate in the
cassava value chain now focus on cassava plantations as an additional source of income.

Cassava prices in Laos are highly dependent on international market prices, which fluctuate
according to the relative prices of other supplementary commodities and regional demand. As a
supplement of inputs for the manufacturing of ethanol, the price of cassava has been fluctuating
in recent years due to variations in the relative prices of maize and sugarcane. For instance, when
the Chinese government announced policies in 2014 and 2018 to boost renewable bioenergy, the
regional prices of energy crops, including cassava, maize, and sugarcane, increased in response

# Authors calculated from a statistical report on investments, L.ao Ministry of Planning and Investment.



(Koizumi & Ohga, 2007; Singvejsakul, Chaovanapoonphol, & Limnirankul, 2021). Some
companies and traders in Laos end-fixed purchase prices in contract farming, due to the variability
in cassava prices as a result of the global economic slowdown, and switched to buying the farmers'
cassava outputs at spot prices instead (Manivong et al., 2018).

The cassava disease outbreak and other external factors can cause production losses and disrupt
the income of Lao farmers involved in the cassava value chain. The prevalence of cassava diseases
like the Cassava Witches Broom Disease (CWBD) and the Cassava Mosaic Disease (CMD) —
which have been found in numerous cassava plantations in L.aos — has alarmed cassava farmers.
When CWBD or CMD outbreaks occur in the planting areas, this can reduce the yields of cassava
per hectare (NAFRI, 2020) which could reduce the farmers' anticipated income from selling
cassava (Souvannavong, 2021).

A considerable amount of research is focused on analyzing the impact of the cassava value chain
on farmers' incomes, as well as conducting cost-benefit analyses. The studies on cassava value
chain cover a range of crops in various developing countries; however, their primary goal aims to
determine the benefits to farmers participating in the cassava value chain. (Arthey, Srisompun, &
Zimmer, 2018; Newby, Smith, Cramb, Delaquis, & Yadav, 2019; Onphanhdala; Smith, Newby,
& Cramb, 2018; World Bank, 2018a). The studies on cassava value chain cost-benefit analysis
mainly use qualitative research to illustrate how different actors are related to input supply,
production, and marketing (Manivong et al., 2018; Sarka, Woldeyohannes, & Woldesilasie, 2017,
Smith et al., 2018; Souvannavong, 2021; World Bank, 2018a). In the case of Laos, most studies
apply a qualitative approach by using data from field surveys and focus group discussions (Manivong
et al., 2018; Smith et al., 2018; Souvannavong, 2021).

Research using a quantitative approach to factor analysis investigates the correlation between
related variables empirically. Although the study objectives for empirical applications are very
diverse, the binary logistic regression model is typically used for examining the correlation of
variables (i.e., analyzing the relationship between factors in the model) (Awotide, Abdoulaye,
Alene, & Manyong, 2019; Chancharoenchai & Saraithong, 2022; Dadzie, Ndebugri, Inkoom, &
Akuamoah-Boateng, 2022). Awotide et al. (2019) used the Tobit model to measure the factors
affecting cassava farmers' access to financing and found that increasing outputs, diversifying
sources of income, and accumulating assets are all statistically significant factors that have a
positive impact on farmers' access to large amounts of credit. The influence factors on the model
can be identified using the Probit model, another type of binary regression. In Northern Thailand,
a study on the supply chains for cassava chips indicated that generation and occupation are
significant factors influencing people's decisions to move from potato to cassava chips
(Chancharoenchai & Saraithong, 2022). Additionally, Dadzie et al. (2022) employed the Probit
model and discovered that in Ghana, social contacts, a high degree of trust, age, the frequency of
extension services, access to financing, and revenue influenced cassava farmers' risk aversion and
decision to adopt new farming techniques. Since there have not been any prior studies of this
kind in Laos, the empirical study on identifying factors that influence farmers' decisions to join
the cassava value chains will be a new area of study. As a result, this study will make use of binary
regression to ascertain the variables that have an impact on the Lao farmers that participate in
the cassava value chain investigations. This effort will greatly progress following research.

The binary logistic regression model is used when measuring the relationship of factors that has
a dichotomous (binary) variable as a dependent variable, for instance, examining the relationship
between "unemployed" or "not" (take a dummy value 1 or 0) and social characteristic variables



(sex, age and ethnicity) (Tranmer & Elliot, 2008). Awotide et al. (2019) tested the statistical
significance of the relationship between smallholder cassava farmers' access to credit and
socioeconomic characteristics using the binary logistic regression model, and they found that
more than half of the analyzed parameters had statistical significance, including household size,
the number of animals in the household, the amount of cassava produced, and the monetary
value of the household's productive assets. The studies by Chancharoenchai and Saraithong
(2022) and Dadzie et al. (2022) also demonstrate the statistical analysis of factors correlation in
the cassava value chain by testing a binary dependent variable in the context of smallholder
cassava farmers' risk attitude in relation to social networking, as well as customers' preferences
and impact factors, such as price, personal characteristics, perception and understanding. The
binary logistic regression model will be used in this study to investigate the factors that influence
farmers' decisions to participate in the cassava value chain. Previous studies on the cassava value
chain in Laos primarily used qualitative analysis techniques to assess the economic and social
benefits of involvement (Manivong et al., 2018; Newby et al., 2019; Smith et al., 2018;
Souvannavong, 2021). This empirical study will demonstrate statistical evidence from a binary
logistic model by using income from cassava growing of households as a dependent dummy
variable while independent variables consist of economic and social welfare from participating in
the cassava value chain. The empirical findings are crucial for the latter section of determining
the most probable drivers of farmer participation in the cassava value chain as well as for the
study's policy recommendations. The analytical processes are demonstrated in the following
section.



METHODOLOGY AND DATA COLLECTION
Methods

To determine the factors influencing Lao farmers in cassava value chain engagement, this study
applies a cross-sectional study design. The cross-sectional study is an observational study design.
In a cross-sectional study, the researchers simultaneously measure the outcomes and exposures
of the participants. Participants in a cross-sectional study are simply picked according to the inclusion
and exclusion criteria established for the study. Once participants have been selected for the study,
the researchers monitor the study to evaluate the participants' exposure and the outcomes (Setia,
2016).

Data Collection

The data collection period was from mid-October to mid-November 2022, in which the data
collection team was divided into Southern and Northern teams to effectively collect data on time.
The Southern data collection team is responsible for Champasak, Borikhamxay, and Saravan,
whereas the Northern team gathered data from Vientiane and Xayaboury provinces. The
inclusion criteria include cassava farmers in the selected provinces. The inclusion criteria of this
study refer to small-scale cassava production (family size) who participated in the cassava
production value chain. In contrast, the exclusion criteria are cassava growers who have just
started growing cassava within one year. Throughout the data collection period, the data
collection teams were able to survey 138 farm households. The sample size was based on the
convenience sampling technique. It is a non-probability sampling technique in which units are
selected for the sample based on their accessibility to the researchers. This could be due to
geographical proximity, availability at a given time, or a willingness to participate in the study
(Scribbr, 2023). Figure 1 summarizes the proportion of samples from five provinces, where the
Vientiane and Salavan provinces are two large sample sizes of data collection, accounting for
29.71% and 19.57% respectively, or almost half of the samples, where the other half of samples
are from Champasak, Borikhamxay and Xayaboury provinces.

Figure 1. The Proportion of Samples from Five Provinces (%)
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= Xayaboury = Vientiane = Borikhamxay = Champasak = Salavan

Source: Authors’ compilation from field survey - October to November 2022



Selected Summary Statistics of the Sample Households

The respondents are largely males, with approximately 70% out of total. The farmers’ average age
is 46 years old, with the minimum and maximum ages being 18 and 77, respectively. Primary
school accounts for 41% of most of the samples' highest education, whereas secondary and high
school education make up 33% and 15%, respectively. Only 8.69% of respondents, however,
have diplomas or higher degrees. Average household size in the samples consisted of six people
and approximately four of those people work as laborers on activities related to cassava farming.
Out of a total sample, around 65.22% of farmers indicated that their primary source of income
comes from cassava plantations; in the absence of this, their household revenue comes from
other agricultural crops and livestock, such as rice, coffee, bananas, poultry, cattle, and so on. The
farmers have at least two years of experience growing cassava, with the maximum levels of
experience being about 15 years. It took the farmers an estimated average of seven years to begin
growing cassava. For about 80% of samples, the distance between the cassava farms and their
residence is less than five kilometers. The majority of respondents, accounting for 91% and 83%
of the total, are farmers who own their land and use their own tools for cultivating cassava.

In Laos, those involved in the cassava value chain rarely make use of contract farming. Fewer
than three percent of surveys mention contract farming. It suggests that farmers are self-sufficient
and currently have a wide range of options for selling their crops. Almost 40% of sampled
individuals had land extension to boost production yields, while 53.62% of the sampled group
did not expand their cassava field. High returns, high demand, and free markets for cassava are
the main rationale for land expansion. About 65.22% of the total sample showed that earlier
sources of family income had been replaced by sales of cassava products after starting a cassava
plantation.

The minimal production cost per hectare is 700,000 kip, however, the average cost per hectare
for the entire portion is roughly 4,000,000 kip. Soil preparation costs are the most expensive part
of the total cost of production and are paid by the farmers. It has been noted that the production
costs in Vientiane province are between 10% and 15% lower than those in the other provinces.
Farmers employ local labor only for one or two days during planting and harvesting seasons, with
facts suggesting that about 84.33% of all farmers are self-employed. The general rise in input
prices as a result of high inflation and exchange rate fluctuations in Laos has increased the
production costs of cassava plantations. The majority of the expenses were incurred in the
plowing processes, followed by the cost of hiring laborers for planting and harvesting as well as
purchasing herbicides and insecticides.

According to observations, the southern provinces of L.aos produce more cassava than the central
provinces, particularly Sayaboury and Vientiane provinces. As shown in Figure 2, certain regions
can harvest cassava at a maximum yield of about 50 tons per hectare. Sixty percent of respondents
claim their total sales from cassava have increased since 2019, while only about 25% of
respondents experienced total sales that have not change