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This study applied the macro–micro simulation model (i.e., what-if analysis) to 
investigate the impact of transport related to the Belt and Road Initiative (BRI) on poverty 
and income inequality in Laos. We selected Laos as a case study of a developing country. 
We used the standard GTAP model with the GTAP database (version 10) for the 
macrosimulation, whereas we used the household model with the latest Lao household 
data from 2019 for the microsimulation. Our findings revealed that the output of the Lao 
economy was anticipated to increase by up to 0.3%, while the poverty rate was 
anticipated to decline from 17.0% to 15.7%. However, there would be winners and losers 
in industries and groups of households in different areas. In particular, rich households 
with a comparative socioeconomic advantage, such as in education, engagement in 
nonfarm business, and infrastructure access, would mostly gain benefits; consequently, 
this would lead to higher inequality in Laos. Therefore, the inequality index (i.e., the Gini 
coefficient) would increase from 41.2 to 60.1. After a simulation of BRI transport, we 
also found that some nonpoor households, which are mainly associated with farm 
activities and lower educational levels, would fall into poverty. 

Keywords: Laos, Macro–micro model, Belt and Road Initiative (BRI), Inequality, Poverty 
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I. Introduction 
 
In March 2022, the Lao People’s Democratic Republic (PDR), or Laos, become 

one of 147 countries that endorse China’s Belt and Road Initiative (BRI) since its 
introduction in 2013 (Nedopil, 2022). The cooperation on the BRI between Laos and 
China, as with several other BRI countries, has been highly evident since the end of
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2016. This is when the Lao PDR government signed a memorandum of understanding 
(MoU) and several cooperation documents with China in various areas with the 
aim of supporting the BRI. The most crucial documents include the master plan of 
cooperation and the Laos–China Economic Corridor (LCEC) Cooperation 
Framework, which provide a guiding direction for the BRI’s development between 
Laos and China in several areas. These areas include infrastructure, agriculture, 
capacity building, industrial parks, culture and tourism, finance and banking, and 
production promotion (Lao and Chinese Government, 2017, 2019). In addition, some 
infrastructure mega construction projects for connecting China and Laos are underway. 
In particular, the Laos–China railway project, with a total investment value of US$5.9 
billion, is the top priority for the BRI cooperation between the two countries. 
Recently, the railway construction of both the Chinese and Lao sections was 
completed, and the transport service officially opened in early December 2021. It is 
part of a regional railway network called the Singapore–Kunming High-Speed Rail 
Link along the China–Indochina Peninsula Corridor.1 The Laos–China railway is 
expected to bring benefits not only to Laos and China but also to other countries in the 
region, including Cambodia, Malaysia, and Thailand. 

For Laos, as a small, land-locked, open economy rich in natural resources, engaging 
in the BRI is a strategy for overcoming the disadvantages of its geographic location 
through transforming from a “land-locked” to a “land-linked” country. Between 2000 
and 2020, Laos recorded high economic growth of 7.4% on average (Lao Statistics 
Bureau, 2012); however, this growth was largely driven by the boom of resource 
industries, such as mining and hydropower, where employment opportunities are 
limited. Thus, most of the country’s population of approximately 7 million people, 
who are largely employed or engaged in the agricultural sector, might not benefit from 
the resource sector. Consequently, the contribution of such high economic growth to 
poverty reduction is limited resulting in low growth elasticity of poverty (0.71) which 
is lower than its regional peers such as Vietnam (1.33) and Indonesia (1.76) (Lao 
Statistics Bureau and World Bank, 2020, p. 22).  

 
1 The China-Indochina Peninsula Corridor is one of six BRI economic corridors under the Silk Road 

Economic Belt of BRI are (1) the New Eurasian Land Bridge; (2) the China-Central Asia-West 
Asia Corridor; (3) the China-Pakistan Corridor; (4) the Bangladesh-China- Myanmar Corridor; (5) 
the China-Mongolia-Russia Corridor; and (6) the China-Indochina Peninsula Corridor. 
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Furthermore, Laos is one of the poorest countries in the region, and many farm 
households remain in poverty. In 2018, the national poverty rate was 18.3%, which is 
higher than that of neighbors such as Cambodia (13.5%), and Vietnam (6.8%); only 
the poverty rate of Myanmar is higher (24.8%; ASEAN Secretariat, 2020, p. 28). In 
this regard, the Lao government considers poverty reduction to be among its top 
priorities for long-term development; thus, it considers the transport connectivity 
provided through the BRI to be beneficial for promoting trade, production, and job 
creation for local people (Lao and Chinese Government, 2019, p. 4). The expansion of 
transport connectivity is expected to encourage economic growth and poverty 
reduction in Laos, since empirical evidence has suggested that road transport 
development, for instance, significantly contributes to economic growth and poverty 
reduction (Ghani et al., 2016; Warr, 2005). Such development also has a significant 
effect on poverty reduction in rural areas through improving the well-being of people, 
increasing their income through nonagricultural production, and generating employment 
opportunities (Asian Institute of Transport Development, 2011; Gachassin et al., 2010; 
Gibson and Rozelle, 2003; Lord, 2010). 

However, the implications of the BRI transport connectivity initiative may include 
trade-offs between costs and gains within and across various economic sectors and 
social groups, especially the poor in different regions of Laos. Therefore, careful 
analysis of the potential economic impacts is required, including transmission channels. 
Based on the findings, various policy options should be identified to ensure that the 
development of BRI transport infrastructure can help Laos to accelerate the reduction 
of poverty and inequality; moreover, such development should help it to advance 
toward Sustainable Development Goals (SDGs) 1 (no poverty) and 10 (reduced 
inequality) by 2030. Furthermore, relevant studies have not yet quantitatively assessed 
BRI transport’s effect on poverty reduction and inequality at the household level, at 
least in Laos. Therefore, the present study aimed to contribute to the understanding of 
the connection between BRI transport infrastructure, poverty, and inequality at the 
household level in the context of Laos. This study also differs from previous literature 
as it applied the top-down macro–micro simulation model with the latest household 
data from 2019. This was expected to yield richer results, discussions, and implications 
for the literature on Laos as a case study of a developing country. 

In terms of policy implications, based on the findings, reducing poverty as well as 
inequality across regions requires not only local infrastructure and institutions to be 
improved, besides the BRI transport, but also education, training, market information 
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(including the labor market), and entrepreneurship capacity. This will allow local 
households and businesses to adapt or adjust their behaviors to the new environment 
to improve their productivity and competence. Special attention should be paid to low-
income households and regions with high poverty rates. If benefits or income could be 
redistributed toward lower-income groups, poverty reduction would be much higher 
and inequality (or the Gini index) would be reduced simultaneously. To this end, the 
revenue derived from BRI transport and beneficial industrial sectors (i.e., the 
extraction and service sectors) should be redistributed to finance and facilitate the 
development of low-income households in poor regions. Furthermore, increasing the 
progressive income tax rate, especially for the richest households, could be an 
alternative policy for income redistribution, potentially reducing income inequality 
directly.  

The remainder of this paper is organized as follows: Section II reviews the literature 
related to the links between the BRI, economic growth, and poverty reduction among 
others. Section III presents the methodology employed to conduct this study, including 
analytical approaches based on the Global Trade Analysis Project (GTAP) model and 
the household model. Section IV describes the data source, while Section V presents 
the key findings and discussion. Lastly, Section VI summarizes the results and 
provides policy implications. 

 
II. Literature Review 

 
Since its announcement by the Chinese president in 2013, the BRI has gained the 

attention of numerous stakeholders, including those in academia. Accordingly, much 
research has been conducted on the BRI across more than 100 disciplines. These 
studies have mainly aimed to assess the impact of the BRI on business and economics 
in BRI countries (including Laos) as well as non-BRI countries at the macro level (Cao 
and Alon, 2020). However, only a few studies have evaluated the BRI’s impact at the 
local economic or household level. The methodologies commonly used by previous 
research are dominated by simulation analysis (what-if) rather than empirical analysis 
(after the fact), since many areas of the BRI are still being negotiated, planned, and 
processed, or they have not been fully implemented. 

Notably, previous simulation research has largely applied the computable general 
equilibrium (CGE) model using the GTAP database to investigate the impacts of the 
BRI, such as transport infrastructure development, on economy and trade. The basic 
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key assumptions of the CGE model are that all agents are price takers in a perfect 
market, where firms maximize their profit while consumers maximize their utility of 
consumption, and labor mobility exists perfectly across industries. Some research 
findings regarding the BRI’s impact on economies are selectively reported in Table 1. 

 
Table 1. GDP Impact by BRI, Results from CGE Studies 

No. Countries (1) (2) (3) 
1 Cambodia 4.3 - 4.6 6.9 - 7.01 na 
2 China na 2.4-3.4 1.1 
3 Laos 0.9 - 3.5 3.3 - 13.1 na 
4 Malaysia 4 - 5 4.2 - 4.6 6.1 
5 Thailand 0.8 - 6.4 1.5 - 4.1 7.3 
6 Vietnam 2 - 2.3 4.6 - 6.5 9 
7 World 1 - 1.2 2.9 1-1.3 

Note: (1) Maliszewska and van der Mensbrugghe (2019); (2) de Soyres et al. (2020); (3) Zhai (2018). 
 
In general, the results regarding the BRI’s impact on the world economy differ, 

ranging from 1% to 2.9%. Such a nuanced gap in results is due to the identified 
specification of the model, since some studies have extended the specification of the 
standard model by including more dimensions and different assumptions for their 
scenario analysis. In particular, the research on the BRI’s effect on Laos has found that 
the impact of BRI infrastructure would accelerate the country’s economy by 0.9-3.5% 
from the baseline scenario (Maliszewska and van der Mensbrugghe, 2019). However, 
compared with neighboring countries, such as Cambodia and Thailand, the net benefit 
seems to be lower compared with a large value investment from the BRI in respect of 
the size of the Lao economy. According to Bandiera and Tsiropoulos (2020), the total 
investment of the BRI in Laos is equal to 140% of its GDP, whereas it was less than 
60% and 5% in Cambodia and Thailand, respectively. According to de Soyres et al. 
(2020), Laos could gain further, besides trade cost reductions, if trade facilitation is 
considerably improved. 

In one of the most recent studies, de Soyres et al. (2020) apply the structural 
computable general equilibrium model to investigate the effects of transport cost 
reduction on trade, welfare, and gross domestic product (GDP) in the context of the 
government budget financing the BRI investment (i.e., the cost of the project) through 
raising taxes. In total, they use observations from 107 countries, including 55 BRI 
countries. Their findings indicate that investment in BRI infrastructure would grow the 
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economy by up to 3.4% in BRI countries, while non-BRI economies would also 
benefit by up to 2.6% through the channel of economic integration. Overall, the global 
economy would grow by 2.9%. However, some countries, including Azerbaijan, 
Mongolia, and Tajikistan, may suffer negative net welfare due to the high cost of 
investment over gains. Finally, as asserted by this study, further benefits could be 
achieved if countries participating in the BRI could reduce delays at their borders, 
reduce tariffs by half, or through a combination of policy reforms. 

Maliszewska and van der Mensbrugghe (2019) provide more notable findings on 
the BRI, not only in the economic dimension but also regarding poverty and the 
environment. While their study is grounded on the CGE model, it differs from the 
aforementioned study in the model in a way that it specifies fewer structural economic 
sectors without projects financed by tax or budget. Therefore, the effect of the BRI is 
found to be lower at 0.7%. Although their study provides poverty reduction figures as 
well as an increase in global CO2 emissions due to the BRI, it fails to provide clear 
details on the channel effect on poverty reduction. For Laos, the study indicates that 
the country is expected to be one of the largest beneficiaries of the BRI, along with 
Kyrgyzstan, Kazakhstan, Ethiopia, and Cambodia, due to a large reduction in transport 
costs. Specific industries, such as extractive sectors, leather goods, chemicals, rubber 
and plastics, and fabricated metal products, should witness a significant boom, while 
transport and other service sectors would see moderate growth. On the other hand, 
agriculture, clothing, apparel, and processed food exports would be the hardest hit or 
losers.  

Although the abovementioned studies have provided some insights, detailed 
analyses at the local economic or household level are still missing. Bird et al. (2020) 
and Lall and Lebrand (2020) have extended the analysis of the CGE model at the 
district level in China and countries in Central Asia, such as Kazakhstan, Uzbekistan, 
and Kyrgyzstan. Their studies are considered a useful reference for the present study 
as we apply our analysis at the micro level. Lall and Lebrand (2020) find that BRI 
transport investments would facilitate economic development in larger urban districts 
located near trade hubs along transport corridors; by contrast, they find that people 
living in districts that are more distant from such hubs would tend to lose out because 
of the outflow of labor and the loss of competitiveness of industries. Therefore, people 
residing in trade hubs or near transport corridors would tend to gain relatively more 
from the economic opportunities. The authors suggest that improving the domestic 
transport networks within countries would help to spread the benefits to people in areas 
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far from the transport corridors through ensuring better access to cheap imports and 
labor mobility. The major advantage of their study is the inclusion of a flexible 
assumption in the model, allowing monopolistic competition and labor mobility across 
regions, which should reflect the realities more accurately than previous studies. 

 
III. Methodology 

 
This study applies a quantitative analysis that follows the macro–micro simulation 

model to understand and quantify the impact of BRI transport on poverty and income 
distribution at the household level. There are two steps to conducting macro–micro 
simulation: The first step involves using a macro model to produce macrosimulation 
results, while the second step involves applying a micro or household model to 
perform a microsimulation analysis based on the exogenous inputs taken from the 
macrosimulation results. In the first step, we apply the existing macro model of the 
GTAP for our macrosimulation analysis. The GTAP model is a multi-region model 
developed by Corong et al. (2017), which has been well documented in the academic 
literature.2 It is generally used to study the issues in a context or that involve trade 
liberalization or trade policies. Nevertheless, the model has received some criticisms 
due to its complexities or black box, as several equations and variables move 
simultaneously (Burfisher, 2021, p. 287).  

Kyophilavong et al. (2016) use the standard static GTAP model with version 8 of 
the GTAP database to analyze the impact of trade policies on the Lao economy. Our 
research varies from such previous studies in the context of Laos by employing the 
latest GTAP database, which is version 10 at the time of our study. To estimate the 
impact of BRI transport on Laos and other ASEAN economies, we assume that BRI 
transport development, such as sea, rail, and road, would reduce trade costs as a shock 
scenario (what-if), which would then influence the flow of trade, the economy, and 
welfare. Here, we refer to the value of international trade cost reduction3 in BRI and 

 
2  Since the standard GTAP model comprises of several blocks of behavioral equations and 

assumptions for different agents, the details of these specifications are excluded in this paper to 
save the space but can be reviewed on Corong et al. (2017). 

3 The trade cost consists of tariff, transport, and time cost. There are two values for trade cost 
reduction subjected to the assumption for the lower and upper bounds. Our study uses the cost 
reduction result from the upper bound assumption for GTAP simulation since the upper bound 
assumption is more realistic than the lower bound. Note that the assumption used for the lower 
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non-BRI countries estimated by de Soyres et al. (2020), as reported in Table 2. We do 
so because their estimation is regarded as the most comprehensive and available for 
international comparison at the time of our study. Specifically, Thailand, Malaysia, 
Cambodia, China, and Laos are the beneficiaries of the largest trade cost reductions 
from enhanced transport connectivity through the BRI. 

 
Table 2. Impact of BRI Transport Infrastructure on Trade Cost Reduction 

No. Region Trade cost reduction (Change, %) 

1 Cambodia 4.6 

2 China 3.5 

3 Indonesia 2.1 

4 Laos 3.5 

5 Malaysia 5.0 

6 Philippines 2.0 

7 Singapore 0.0 

8 Thailand 6.4 

9 Vietnam 2.3 

10 Rest of the world 2.2 

Source: de Soyres et al. (2020) 
 
In the second step of our analysis, we apply a micro model to investigate the impact 

of BRI transport on poverty and income distribution (Gini coefficient index) at the 
regional and household levels in Laos. To this end, we use the changes in four variables 
of GDP or output, employment, price, and wage as exogenous inputs to connect our 
macro- and micro-simulation models. In this regard, one could argue that the 
microsimulation results are critically dependent on or limited by the specifications, 
assumptions, and results of the GTAP model. Here, the methodology of the 
microsimulation model in the second step mainly follows the top-down behavior (TBD) 

 
bound is based on the fixed transport mode such as railway, in which the transport cost will be 
reduced only when there is an investment on the new railway or an upgrade of the existing railway. 
On the other hand, the assumption used for the upper bound is more flexible based on the ability 
to switch between transport modes, meaning that a country can choose between different transport 
modes such as from sea transport to rail transport, if the transport cost of the rail is lower.  
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approach4 of Tiberti et al. (2018). Accordingly, equations (1), (2), (3), and (4) below 
briefly demonstrate the major economic behaviors of households for their occupation, 
business activities, and consumption in the microsimulation model.5 Equation (1) is 
as follows: 

 ln𝑃ሺ𝐸 = 𝑚ሻ𝑃ሺ𝐸 = 4ሻ = 𝛼 + 𝛽𝑋 + 𝑢 = 𝑍ୀଵ                        (1) 

 
where 𝑍  represents the actual individual utility function associated with each 
occupational choice m. Here, m refers to four occupations (wage sector, self-employed 
in nonfarming, self-employed in farming, and unemployed/not working); 𝑋  represents individual characteristics such as age, gender, highest educational degree, 
ethnicity, and location (urban, rural, and 18 provinces); and 𝑢 is the individual 
residual term, which is assumed to be an independently and identically distributed 
extreme value term, called the Gumbel or type I extreme value. This methodology is 
taken from Bourguignon et al. (2001). 

First, equation (1) demonstrates that the probability of being employed in different 
occupations is conditional on individual characteristics, especially education or skills, 
experience or age, gender, and location. Here, there are four occupation categories, 
namely wage sector, self-employed in nonfarming, self-employed in farming or 
farmers, and unemployed/not working. Equation (1) and its parameters are estimated 
using a multinomial logistic regression. The results of the regression are reported in 
the Appendix. For the simulation analysis, the job queuing approach follows, which 
allows household members to shift or move across occupations based on their 
probability values. For instance, the position of an individual’s occupation could 
change from unemployed to employed in the wage sector subject to his/her highest 
value of probability of being employed when job vacancies exist in the wage sector 
due to the impact of BRI transport development. As a result, household members 
(individuals) could receive more wages from employment as a part of their income 

 
4 We also utilized the STATA code and toolkit for the exercise of our analysis which are accessible 

and downloadable. More details, see on following link: https://www.pep-net.org/research-resources/ 
microsimulation-distributive-analysis 

5 More details, please see on Tiberti et al. (2018) 
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and vice versa. In this regard, the estimation of occupational probability is crucial for 
poverty analysis at the household level. Equation (2) is as follows: 

 𝑙𝑛𝜋,௧ = 𝛼 + 𝛽ଵ𝑙𝑛𝑋,௧ + 𝛽ଶ𝑙𝑛𝑁,௧,௦ + 𝛽ଷ𝑙𝑛𝑁,௧,௨௦ + 𝑢               (2) 
 
where 𝜋,௧  is business profit in the local currency for household h at time t in sector 
j = farm and nonfarm. Note that business profit is the difference between the sale and 
input costs. Here, the input costs for farm business include expenses in the local 
currency for fertilizers, pesticides, fishing equipment, animal feed, and young or child 
poultry and livestock. Farm business sales include main crops (i.e., rice, corn, cassava, 
coffee, and rubber), fish, poultry (chicken and ducks), and livestock (cattle, buffalos, 
pigs, and goats). The variable of land size is also included in the equation for farm 
business profit. For nonfarm businesses, the input cost is expenditure on total 
production. 𝑋,௧  is the household’s characteristics, such as age, education, and 
location (urban, rural, and 18 provinces); and 𝑁,௧,௦  is the number of skilled laborers 
in sector j = farm and nonfarm. Here, to capture the heterogeneity of skilled labor in 
farm and nonfarm sectors, skilled laborers in farm business refer to workers with an 
educational level higher than the primary school level, whereas skilled laborers in the 
nonfarm sector refer to workers with an educational level higher than the junior high 
school level.6 𝑁,௧,௨௦  is the number of unskilled laborers in sector j = farm and 
nonfarm. Here, unskilled laborers in the farm sector refer to workers with a primary 
educational level or lower, while unskilled laborers in the nonfarm sector refer to those 
with a junior high school educational level or lower. Lastly, 𝑢 is a residual term for 
good behavior. 

Since some households operate businesses, including farms and nonfarm businesses, 
profits could be a part of their income. To capture this source of income, equation (2) 
identifies the profit function for a household’s business, which is estimated through 
OLS regression. The regression results are displayed in the Appendix. They 

 
6 The definition of skilled labor is reflected based on the data from LECS 6 as it indicates that more 

than 60% of total labors in nonfarm business has education level of junior high school. Therefore, 
the education level of junior high school is considered as the threshold for defining the skilled labor. 
Similarly, almost 70% of total farm labor had education level at primary school. Therefore, primary 
school is the benchmark for defining skilled labor in farm business. 
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demonstrate that the profit is mainly influenced by the number of skilled and unskilled 
laborers and the education of the household head, since the operation of the business 
is predominantly managed by the household head. To simulate the profit income, a 
change of employment (increase or decrease in the numbers of skilled and unskilled 
laborers) generated in the labor market in equation (1) would consequently feed into 
the profit function. For instance, if the number of laborers, both skilled and unskilled, 
increases because of BRI transport for household h’s business (assuming that other 
factors are constant), then the profit would increase and vice versa. Here, we separate 
the profit function equations for farm and nonfarm businesses. Locations including 
urban, rural, and the 18 provinces are also included in the model to capture the 
differences of unobserved variables that are specific to the locations, such as 
infrastructure development, business climate, and institution. For instance, nonfarm 
businesses such as trade and service are normally located in urban or city areas, 
whereas farm activities are mainly conducted in rural areas.  

After the estimation of equations (1) and (2), household total income can be 
simulated using equation (3). Equation (3) is as follows: 

 
     𝑌,௧ = ∑ 𝑊,௧ 𝐿,௧ + 𝜋,௧ + 𝑦,௧௫                                        (3)ேୀଵ   

 
where 𝑌,௧ is the total income for household h at time t; 𝑊,௧ 𝐿,௧  is the wage income 
of labor i in sector j for household h at time t; here, labor includes skilled and unskilled 
labor;  𝜋,௧  is profit income for household h at time t in sector j = farm and 
nonfarm); and 𝑦,௧௫  is other sources of income for household h at time t; here, other 
sources of income include social welfare, remittance, dividend, and other rents. 

Equation (3) clearly demonstrates that a household’s income comprises wages 
derived from employment in the wage sector, business profit, and other sources, such 
as social welfare, remittances, dividends, and rents. For the other sources of income, 
we assume them to be constant. Equation (4) is as follows: 

 𝑒௧(𝑃,𝑃௧ ,𝑌௧) = 𝑌,௧∏ ൬ೖబ ൰ೖ,ୀଵ                                           (4) 
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where 𝑒௧  is the equivalent income function specific to household h at time t; 𝑌௧, is 
the income for household h at time t; 𝑝  is a vector of prices faced by households 
living in the reference cluster or region in the base year 0; 𝑝௧  is the price of commodity 
k at time t; and 𝐵, represents the share of the household budget associated with the 
category of commodity k. 

Finally, as demonstrated by equation (4), the real expenditure is produced based on 
the income derived from the previous equations and the price index at the commodity 
prices weighted by the budget share. Crucially, it illustrates whether a household will 
be better or worse off; it is not dependent on income only but also a proportion of the 
budget spent on commodities and their prices in the market. Therefore, an increase in 
real expenditure due to income or lower prices could help a household to escape from 
poverty and vice versa. Lastly, one of the main properties of the microsimulation is the 
value of the individual residual term for equation (1). Accordingly, we run the 
estimation for more than 90,000 iterations for each of 20 simulations in total and then 
take the mean value as the result. 

 
IV. Data Sources 

 
To link the GTAP model and the micro model, we perform data matching between 

the GTAP database and the household data from the Lao Expenditure and Consumption 
Survey (LECS). The GTAP database is a global database that is initiated, maintained, 
and updated by the Center for Global Trade Analysis at Purdue University. It 
demonstrates the patterns of trade, production, consumption, and service among 
regional and individual economies. Currently, there are 10 versions of the database, 
the latest of which at the time of our study is version 10. The LECS is a nationally 
representative survey of randomly selected households that enables the Lao 
government to estimate the poverty rate at the national and local levels. The LECS is 
conducted every 5 years by the Lao Statistics Bureau (LSB) and is funded by the Lao 
government and international donors. Six rounds of the survey have been conducted 
since 1992, with samples ranging from 2,868 households (LECS 1) to 10,176 
households in 2019 (LECS 6).  

In our study, we use the latest data from version 10 of the GTAP database and the 
LECS 6. Due to the complexity of the microsimulation model and the limitations of 
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household data, we match these two databases with four economic activities,7 namely 
(1) wage sector, (2) self-employed in nonfarm, (3) self-employed in farming or 
agriculture, and (4) unemployment, including not working. Hence, we aggregate the 
simulation results of the GTAP model from 10 sectors initially in the first step into 
three sectors, namely the wage sector, self-employed in the farm sector, and self-
employed in the nonfarm sector. Then, we adjust them by the pattern of household 
employment by skills and industries in the second step. Similarly, as 29 items of 
commodities consumed by households are recorded in the LECS 6, we expand the 
simulation results of the GTAP model from 10 commodities initially in the first step 
to 29 commodities for matching, which are reported in the Appendix. We also match 
employment and wage by laborers’ skills and economic activities between the two 
simulation models. 

Since we use household data from the LECS 6 for our poverty and income 
distribution analysis, we briefly summarize the statistics in Table 3 to demonstrate the 
structure of households’ characteristics and their economies.  

Note that the results of the average summary statistics for households in the LECS 
are comparable to the national average summary statistics at the national level, since 
the design of the representative household survey of the LECS is based on the 
population census survey.8  Accordingly, approximately a quarter of the sampled 
households reside in urban areas, whereas the majority live in rural areas. The average 
household size is approximately five individuals living under the same roof, sharing 
social and economic benefits, which is slightly higher than in neighboring countries, 
such as Thailand (3.7 individuals), Vietnam (3.8 individuals), and Cambodia (4.6 
individuals; United Nations, 2017, pp. 18-19).  

 
 
 
 

 
7 This is because the numbers of observations or samples, especially skilled and unskilled laborers in 

some industries such as extraction, utilities, media and entertainment, transport and communication, 
hotel and restaurant, and construction are small and insufficient for the econometric estimation and 
micro-simulation. Therefore, we aggregate the economic activities into 4 sectors to satisfy the 
micro-simulation estimation. 

8 Population census survey is conducted in every 10 years and the latest survey was the population 
census survey 2015. 
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Table 3. Summary Statistics of Households in LECS 6 

Variable         Obs Unit Mean Std. 
Dev. Min Max 

Province 6,017 Number 9.35 5.05 1 18 
Urban 6,017 Dummy 0.31 0.46 0 1 
Household size 6,017 Person 4.85 2.08 1 21 
No. children 6,017 Person 1.84 1.51 0 12 
Poverty line  6,017 Thousand Kip 280.9 0 280.9 280.9 
Poverty rate 6,017 Ratio 0.17 0.37 0 1 
Age of household head 6,017 Year 47.21 13.55 16 98 
Education of household head 6,014 Level 1.75 1.48 0 6 
Education of household  6,017 Year 5.17 5 0 21 
Total employment in the household 6,017 Person 2.06 1 0 9 
Non-farm business 6,017 Dummy 0.126 0.331 0 1 
Monthly income per capita 6,017 Thousand kip 2,108 9,507 0 249,000 
 Wage  6,017 Thousand kip 1,977 9,150 0 200,000 
 Social welfare 6,017 Thousand kip 18.5 361.7 0 16,500 
 Remittance 6,017 Thousand kip 71.4 795.08 0 41,700 
 Others (interest, dividend, rent) 6,017 Thousand kip 41.5 683.5 0 33,000 
 Profit from a nonfarm business  6,017 Thousand kip 1,274 18,800 (11,700) 1,190,000 
 Profit from farm business  6,017 Thousand kip 251 9,670 (8,333) 360,000 

Monthly consumption per capita  6,017 Thousand kip 685.2 1,644 67.5 115,000 
 Consumption on food 6,017 Thousand kip 371.1 267.5 5.7 5,182.7 
 Consumption on non-food 6,017 Thousand kip 314.1 1,556.0 2.8 112,000.0 

Notes: The summary statistics for household consumption on 29 food and non-food items are attached in 
the appendix. For education level, 0=No formal education, 1=Some primary, 2=Completed primary, 
3=Completed lower secondary, 4=Completed upper secondary, 5=Completed vocational training, 
and 6=University degree.  

Source: Author’s estimation based on LECS 6.  
 
The largest household sizes are in rural areas, especially in the Northern region. 

Within the households, two to three people or half of the household members work as 
employees, self-employed, or farmers in private businesses and public services for 
earning wages or salaries, which is one of their main forms of income. Moreover, the 
business profit is comparable as a source of income for a group of households that run 
nonfarm businesses, which account for 12% of the sampled households. Nonfarm 
businesses, as occupied by small enterprises, involve wholesale, retail, restaurants, 
hotels, and processing manufacturing. For farm businesses, the monthly average profit 
is relatively low due to low productivity or the cost of production; for example, the 
prices of fertilizer, oil, and animal feed are relatively high and have exhibited an 
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upward trend in recent years resulting in lower profit. Accordingly, farm households 
are relatively poorer and many are in poverty, which is mainly attributed to the national 
poverty rate as 72% of people are engaged in agriculture. Most farmers mainly produce 
paddy rice (two harvests a year), maize, cassava, coffee, tea, rubber, fish, poultry 
(chicken, ducks, and turkeys), and livestock (cattle, buffalos, pigs, and goats). In 
2019, the agricultural sector accounted for 15.20% of the GDP and mainly exported 
to China, Vietnam, and Thailand (Lao Statistics Bureau, 2019, p. 84; Insisienmay et 
al., 2019, p. 8).  

Remittances, as the third major form of income, account for over 14.4% of total 
income. Regarding education, most household members, including the household head, 
have a low educational level of primary or junior high school. In this regard, most 
household members are considered unskilled laborers mainly employed in the 
agricultural, construction, and manufacturing sectors, while the minority of skilled 
household members work in public sectors, such as government agencies. In terms of 
the absolute poverty rate, 17% of total households live under the poverty line,9 which 
means that they consume goods and services below the poverty line of 280,910 Kip or 
US$3010 per month, equivalent to the minimum required consumption of 2,100 Kcal 
per day, basic education, and health that are necessary for living. This poverty 
measurement is based on food and nonfood consumption (Lao Statistics Bureau and 
World Bank, 2020, pp. 59–63). The data also indicate that households spend more than 
half of their budget on food, such as rice, vegetables, and meat. Another expense is 
transport and communication, which combined account for more than 11% of total 
consumption, while less than 5% is spent on other nonfood items. In this respect, the 
price changes of such food commodities as well as transport would greatly affect real 
income, real expenditure, as well as households’ position in poverty. 

 
  

 
9 Note that this poverty rate is lower than the announcement of the official poverty rate (18.3%), 

because of the data access limitation under the statistics law. There were 10,028 households in total, 
but 60% of the database, or 6,017 households or 29,236 individuals can only be accessed. 

10 Based on the exchange rate from BCEL on 16th March 2021, which is 9,362 kip/USD for buying 
rate. 
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V. Results and Discussion 
 

1. Impact of the BRI Transport on the Lao Economy 
 
Laos is among the top three economies that stand to gain the most from the BRI, 

besides Cambodia and Thailand, due to a relatively large trade cost reduction and the 
strong growth in resource and service industries (Figure 1). The reduction of trade costs 
will encourage exports to and investment in ASEAN countries and China, especially 
industries with a comparative advantage, such as the extraction and tourism industries 
in Laos and the construction and agricultural industries in Thailand. By contrast, 
Singapore is the only ASEAN country that is projected to lose in terms of welfare and 
economic gains. The decline of Singapore’s GDP and welfare is largely due to the loss 
of comparative advantage in transportation. This is because there would be no further 
trade cost reductions for Singapore, since its transport system is already well 
established, whereas other countries will benefit from trade cost reductions due to 
improved transport. Consequently, Singapore will see a decline in some services and 
construction. Similarly, the rest of the world will experience a slight fall in GDP due 
to the outflow of capital investment into the ASEAN region; however, it will still 
witness a somewhat of a gain in welfare because of efficient resource allocation and 
technical change, which will increase consumption.  

Although the Lao economy is expected to see an increase in GDP of 0.32%, the 
benefits would not be equally distributed among industries. There will be winners and 
losers. As reported in Table 4, the extraction industry is expected to grow significantly 
by more than 8%, which is much higher than other industries. As Laos is rich in natural 
resources, including those extracted by mining, the extraction industry has become one 
of the most competitive sectors in Laos. The high growth of the extraction industry is 
driven by a strong demand for the resources in China and Vietnam. This reflects the 
resource allocation of raw materials or inputs from developing countries (e.g., Laos) 
to feed the manufacturing industries in emerging economies, especially China, since 
most exports from Laos in this sector are primary products, such as mineral ore. The 
exports of the extraction industry are expected to gain approximately US$50 million. 

Moreover, service industries related to tourism, including hotels, restaurants, 
wholesale, and entertainment, are growing at a far less positive rate. By contrast, the 
agriculture, manufacturing, and utility industries will experience a decline in 
production from -0.08% to -0.2% because of the influx of imported goods due to 
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cheaper prices and labor mobility – especially the outflow of skilled workers to high-
growth industries (e.g., extraction and service). In the agricultural sector, the exports 
will increase by almost 1%, but the imports could be raised higher by 3.56%, leading 
to a decline in the overall agricultural output. Hence, the expected contraction of the 
three industries, including agriculture, due to BRI transport would affect many 
households, or approximately 70% and 4% of total laborers currently working in the 
agriculture and manufacturing industries, respectively.  

 
Figure 1. Impact of BRI Transport via Lower Transport Cost on Changes in GDP  

by Region 

 
Source: Author’s estimation from using the GEMPACK economic modelling software Horridge et al. 

(2018), GTAP model and GTAP database version 10. 
 
In reality, a concern exists regarding the transition of labor mobility, especially the 

movement of labor from the agricultural sector to other industries, which might not 
occur as smoothly as the perfect labor mobility assumed by the GTAP model. This is 
because most of the labor in this sector is mostly unskilled, whereas the service 
industry requires laborers with higher education or skills. This might lead to a gap in 
the labor market in the domestic economy, resulting with the import of more foreign 
skilled laborers to fill it. While the reduction of BRI transport costs would encourage 
exports from Laos, especially to China and Vietnam, the inflow of imports from 
Thailand would be much higher, particularly agricultural and manufacturing products. 
This is because Thailand is the most competitive ASEAN country in the manufacturing 
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and agricultural sectors (Wongpit and Inthakesone, 2017). Meanwhile, in Laos, most 
industries (except natural resources) are less competitive compared with other trading 
partners, including ASEAN, China, Japan, South Korea, Australia, New Zealand, and 
India. 

 
Table 4. Change of Output, Employment, and Price by Sectors in Laos 

Sector Output 
Employment 

Consumer price 
Skilled Unskilled 

Agriculture -0.08% -0.12% -0.07% 0.13% 
Extraction 8.07% 8.04% 8.08% -0.21% 
Manufacturing -0.19% -0.34% -0.16% -0.05% 
Utility -0.20% -0.34% -0.15% 0.10% 
Construction 0.48% 0.31% 0.51% -0.22% 
Wholesale 0.39% 0.18% 0.42% 0.14% 
Transport & Communication 0.21% 0.05% 0.27% -0.01% 
Accommodation 0.61% 0.41% 0.65% 0.16% 
Entertainment 0.54% 0.43% 0.61% -0.19% 
Other services 0.20% 0.11% 0.29% 0.16% 

Sources: Author’s estimation from using the GEMPACK economic modelling software by Horridge et al. 
(2018), GTAP model and GTAP database version 10.  

 
The model predicts that there would be job creation or employment demand for both 

skilled and unskilled labor across industries, except in the agricultural, manufacturing, 
and utility sectors. In growth industries, the demand for unskilled workers is generally 
higher across industries, particularly in accommodation, transportation, entertainment, 
construction, and other service sectors. Nevertheless, the demand for skilled workers 
is comparable in industries such as extraction. This outcome implies job opportunities 
for unemployed household members in negative-growth industries, for individuals 
who are looking for jobs, and for those who are considering changing their careers.  

A rise in wages is another anticipated gain from the development of BRI transport, 
where employed workers would receive higher wages by 0.3% and 0.45% for skilled 
and unskilled workers, respectively. In this regard, the income of households that are 
employed will improve. However, inflation or the cost of living is also expected to be 
slightly higher due to pressure from domestic demand, especially the prices of 
agricultural products and food items as well as utility, wholesale, and services related 
to hotels and restaurants, even though there would be low import prices for several 
commodities. Such higher prices would reduce the purchasing power of households or 
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reduce their real income. Therefore, to some extent, this negative effect would offset 
the gain from lower imported prices and a higher wage. Such changes in consumer 
prices are likely to be lower than the increase in wages on average, which would 
generally indicate a positive impact on the economy at the macro level. By contrast, at 
the micro level, some households might be affected differently, especially farm 
households that could be affected by the competition from and outflow of labor supply. 
To investigate this matter, we perform a microsimulation analysis based on household 
data, which is presented in the following section. 

 
2. Impact of BRI Transport on Poverty and Inequality 
 
The results of our microsimulation analysis in Table 5 clearly demonstrate that BRI 

transport could generate a positive impact on reducing the poverty rate from 17.0% to 
15.7%. Approximately 51,000 poor households11 would escape poverty; however, 
more than 34,000 nonpoor households would fall into poverty simultaneously. As a 
result, a net figure of approximately 16,368 households or 91,174 individuals would 
escape from poverty in most regions of Laos. Such a decrease in the poverty rate would 
mainly be attributed to increased wages and income of households from the 
nonfarming business sector. However, the unequal income distribution both nationally 
and at the provincial level would instead become larger, especially in the Northern 
region and rural areas. This indicates that some rich households, especially in upper 
quantiles (e.g., the 20% quantile) would gain even more income, allowing them to 
grow richer, which would ultimately widen the inequality gap. For the group of 
approximately 34,000 nonpoor households that would fall into poverty, the main 
reason is attributed to a decline in income in agricultural and manufacturing activities 
and rising consumer prices. Thus, households that are solely or heavily dependent on 
farming income are a vulnerable group as their income would be lower due to the loss 
of jobs, caused by fierce competition from imports and a weak capacity (e.g., low 
education), while their real income or purchasing power would deteriorate due to high 
inflation and living costs. 

 
 

 
11 This number is scaled up from the sample based on the population of 7,123,000 people or 1,278,774 

households in 2019 (Lao Statistics Bureau, 2019). 
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Table 5. Impact on Poverty Reduction (%) and Income Inequality (Gini) by Regions 

Region 
Poverty Rate (%) 

Difference 
Gini index 

Difference 
Baseline Simulation Baseline Simulation 

Lao PDR 17 15.7 -1.3 41.2 60.1 18.9 
Urban  5.8 4.9 -0.9 43.3 64.7 21.5 
Rural  22 20.5 -1.5 34.5 47.4 12.9 

North Region 15.1 13.0 -2.1 42.4 62.4 20.0 
Phongsaly 4.7 4.7 0.0 29.9 52.5 22.6 
Luangnamtha 14.7 13.9 -0.8 45.8 67.3 21.5 
Oudumxay 26.8 23.1 -3.7 55 64.2 9.2 
Bokeo 19.2 16.4 -2.8 38.6 51.5 12.9 
Luangprabang 16.7 12.3 -4.4 32.1 49.0 16.9 
Huaphanh 20.7 19.9 -0.8 34.7 59.0 24.3 
Xayabury 16.9 14.1 -2.8 31.6 56.0 24.5 
Xiengkhuang 21.9 18.9 -3.0 43.8 58.8 15.0 
Vientiane 5.4 4.7 -0.6 31 46.5 15.5 
Xaysomboun 5.3 7.9 2.6 30.9 38.9 8.0 

Central Region 16.4 16.2 -0.2 41.3 57.8 16.5 
Vientiane Capital 2.2 1.0 -1.1 36.8 60.4 23.6 
Borikhamxay 18.4 20.8 2.4 34.7 68.1 33.4 
Khammuane 18.8 17.0 -1.8 29.3 33.2 4.0 
Savannakhet 24.3 24.5 0.1 56.8 69.2 12.4 

South Region 22.2 20.8 -1.4 35.1 52.4 17.4 
Saravane 29.1 28 -1.1 32 45.2 13.3 
Sekong 27.6 28.4 0.9 35.4 40.3 4.9 
Champasack 12.3 14.6 2.4 31.8 55.2 23.4 
Attapeu 23.3 13.4 -9.9 39.5 56.6 17.1 

Note: The sample is 5,688 households. 
Source: Author’s estimation. 

 
In terms of poverty reduction by region, our results indicate that the largest poverty 

reduction would be seen for households in the Northern region and rural areas. This is 
because some poor farming households in rural areas would be able to move and find 
jobs in nonfarm businesses because of higher labor demand in positive-growth 
industries. As a result, such farming households in rural areas should earn income 
through wages to replace the income lost due to the decline of farming activities. 
However, the transition of labor, especially from agricultural to nonfarm sectors, might 
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not be smooth or immediate, since farm laborers have low skill and educational levels. 
This limits their job opportunities relative to other groups, including new graduates 
with a high educational level. This finding suggests that the impact of BRI transport 
development could be more inclusive if labor mobility was perfectly transitional from 
farm to nonfarm sectors. Moreover, the poverty rates in several provinces in the 
northern region exhibit a downward trend, even though poverty reduction is unequally 
distributed. The poverty rates in Luang Prabang and Oudomxay provinces in the 
Northern region, for instance, would decline the most dramatically. 

Furthermore, the gains in poverty reduction across regions and provinces would 
differ and largely be dependent on the education or proportion of skilled laborers; 
sources of household income; the pattern of household consumption; location specifics, 
which might represent advantages or disadvantages in terms of existing infrastructure, 
institutions, and primary industries; and the initial poverty rate. Luang Namtha 
province in the Northern region, for instance, would see a slower pace of poverty 
reduction under the assumptions of BRI transport development. This is because the 
poverty rate in this province has progressively declined over the past decade. In 2019, 
its poverty rate was below 15%, which is much lower than in neighboring provinces 
such as Oudomxay (26.8%). Second, Luang Namtha province would bear lower 
benefits since it has a small proportion of households currently employed in the wage 
sector and nonfarm ownership, which are the main channels that would benefit from 
the impact of BRI transport based on the GTAP simulation results. In this regard, BRI 
transport would provide less of an opportunity for poverty reduction in Luang Namtha 
province compared with its neighbor, Oudomxay, which has a better profile in terms 
of a larger share of households employed in the wage sector, nonfarm business, and 
skilled labor. However, Luang Namtha province still has an advantage in terms of 
existing infrastructure, especially transport, as it has already developed well over the 
past decade. This could facilitate private business activities. The results of the OLS 
regression of the profit function reported in the Appendix confirm this by 
demonstrating that infrastructure and institutions proxied by the dummy variable of 
location in Luang Namtha positively affect business performance in both farm and 
nonfarm sectors. By contrast, the quality of infrastructure in Oudomxay is currently 
relatively poor, which impedes the business performance of households. 

As indicated in Table 5, households in some provinces would suffer from higher 
poverty rates due to rising inflation and deteriorated income from agricultural and 
manufacturing activities. This includes unemployed household members who are 
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unable to find a job in the wage and nonfarm sectors due to specifics such as a low 
educational level, work experience, and gender. Such households include those in 
Borikhamxay, Xaysomboun, Sekong, and Champasack provinces since they are 
largely engaged in the agricultural sector. This could be investigated based on selected 
characteristic indicators by different groups of households in poverty transition or 
before and after the simulation analysis, as reported in Table 6, which might elucidate 
the reasons for being poor and nonpoor at the household level. To this end, we 
distinguish the households into the following four groups: (a) a group of poor that are 
still poor; (b) poor to nonpoor; (c) nonpoor to poor; and (d) nonpoor still nonpoor. We 
find that most groups of nonpoor (b) and (d) reside in urban areas with well-established 
infrastructures and institutions, such as a shorter distance to public transport compared 
with groups of poor households (a) and (c). Overall, these groups are likely to have a  

 
Table 6. Socioeconomics of Households in the Poverty Dynamics 

Description (a) Poor 
still poor 

(b) Poor to 
non-poor 

(c) Non-poor 
to poor 

(d) Non-poor 
still non-poor 

Urban (share) 10% 12% 7% 36% 

Majority ethnic (share) 25% 26% 39% 54% 

Household size (person) 6.54 6.36 5.27 4.49 

Gender of household head (share of male) 91% 90% 93% 88% 

Education of household (mean) 1.17 1.19 1.21 1.63 

Skill workers (share) 11% 13% 14% 30% 

Income from wage (share) 2% 25% 1% 17% 

Non-farm business (share) 1% 6% 2% 13% 

Land ownership (share) 86% 76% 86% 60% 

Food consumption (share) 76% 76% 75% 61% 

Non-food consumption (share) 24% 24% 25% 39% 

Electricity access (share) 86% 88% 95% 96% 

Distance to public transport* (km) 22.6 17.8 18.4 15.5 

Number of observations 738 237 152 4,588 

Notes: For education level, 0=No formal education,1=Some primary, 2= Completed primary, 3=Completed 
lower secondary, 4=Completed upper secondary, 5=Completed vocational and higher. (*) is at the 
village level. 

Source: Authors based on LECS6. 
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better socioeconomic profile, especially in terms of higher educational levels, skills, 
and engagement in nonfarm business, enabling them to advance and be more capable 
of grasping economic opportunities induced by BRI transport. Moreover, other 
individual specifics, such as gender, being the head of a household, and experience or 
age, also matter for employment selection in the wage sector. 

In terms of income inequality by region, BRI transport development is expected to 
create wider inequality in the urban and Southern regions. In particular, Champasack, 
Vientiane Capital, Huaphanh, Borikhamxay, and Xayabury would be the top five 
provinces with the largest increases in the Gini index (Table 5). We also observe an 
increase in the Gini index in the Northern and Central provinces. On the other hand, 
the increase in the Gini index in the Southern provinces is uneven, as the change is 
extraordinarily high in Champasack but low in other provinces. Examining the 
different income groups in Table 7 reveals that an increase in the Gini index in Laos 
will largely occur for the richest group of households (quantile 5), whereas an increase 
in inequality for other groups would be minor.  

 
Table 7. Inequality Index, Income Distribution, and Income Level by Income Groups 

  Gini index Income share (%) Income (mean, USD*) 

Group Baseline Simulation Baseline Simulation Baseline Simulation 

Quantile 1 (poorest) 11.5 14.0 7% 4% 26.0  25.7  

Quantile 2 5.4 6.4 10% 7% 40.1  42.9  

Quantile 3 5.4 5.9 14% 10% 54.8  61.5  

Quantile 4 6.5 7.9 20% 14% 77.5  91.7  

Quantile 5 (richest) 31.3 57.0 48% 65% 186.3  417.5  

Total 40.9 60.1 100% 100% 76.9  127.8   

Note: (*) used the exchange rate of 8,884 Lao kip/UDS in 2019. 
Source: Authors’ estimates.  

 
In terms of income share, the distribution mostly goes to the richest group of 

households (quantile 5), while the shares toward other groups would decline across the 
board. As a result, the income share of the richest group would expand from one-third 
before the development of BRI transport to more than half of the total income after it. 
This would make the inequality in Laos even worse. As a result, the richest household 
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group would obtain a large additional gain of US$231.2 per capita from economic 
opportunities derived through BRI transport’s impact. Hence, the income per capita of 
this group would be US$417 per month, or more than four times higher than that of 
other groups, which is substantial. The main reason for rich households getting richer 
is that such rich groups of households outperform other groups in most socioeconomic 
aspects. For instance, more than half of them reside in urban areas, where better 
infrastructure and institutions have been established, including – but not limited to – 
road access, electricity, clean water, education, and health services. Therefore, the 
educational level of rich households is normally much higher than that of other groups, 
which enables them to potentially be the first group to gain opportunities for business 
and employment in different industries, especially nonfarm. 

 
VI. Conclusions  

 
As Lao PDR is one of the late-developing countries that has decided to deepen its 

economic integration through transport connectivity under the BRI, the findings of this 
study could provide implications for other late-developing countries that have also 
joined the BRI (or are considering doing so). That is, they should be aware of the 
potential benefits and costs, not only at the national but also the household level, in 
terms of economic gain, poverty, and income distribution by industries, regions, and 
groups of households, respectively. For Laos, as a small, land-locked, open country, 
the development of transport under the BRI would significantly reduce trade costs, 
make traveling and transportation more convenient and cheaper for trade, attract more 
tourists and investors, boost employment, and create more market opportunities. As a 
result, our GTAP model simulation analysis indicates that the output of the Lao 
economy is expected to gain from BRI transport by up to 0.32% from the baseline. 
However, there would be winners and losers in terms of output change by industries 
and income by different groups of households. Extraction and service industries are 
the potential beneficiaries, whereas the agriculture, manufacturing, and utility 
industries will be the losers due to higher competition from imported products 
and labor mobility, especially the outmigration of laborers to the service sector. 
Simultaneously, economic gains will mostly be distributed to a group of rich households, 
allowing them to grow richer. This will worsen the inequality across the regions of 
Laos. 
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In addition, our findings reveal that BRI transport could bring the poverty rate down 
from 17.0% to 15.7%, which represents 16,368 households that could be lifted from 
below the poverty line. In particular, the poverty rates in rural areas and the Northern 
provinces would decline the most. On the other hand, our findings indicate that some 
34,000 households that were nonpoor before the BRI transport initiative, which are 
mainly associated with farm activities and unskilled or low educational levels in poor 
locations, would instead fall. We also find that the inequality of income would be larger, 
with the Gini coefficient increasing from 41.2 to 60.1, predominantly driven by a group 
of richest households (quantile 5). The gain in income would be unequally distributed 
among various groups of households due to the differences in their endowments, 
especially education and location specifics such as infrastructure and institutions, 
which determine the capacity of households to access new economic opportunities. 
Similarly, the poverty rate would decrease in several provinces based on the share of 
their population with skilled labor, nonfarm activities, the initial poverty rate, and 
location specifics. We also find that commodity prices are expected to increase and 
would adversely affect the gains from poverty reduction. Price increases are mostly 
found for consumer goods, such as rice, fish, fruit, and vegetables, which would affect 
low-income households, whose consumption of food items accounts for most of their 
budget. Therefore, special attention to these vulnerable groups is necessary to ensure 
that nobody is left behind in Laos. 

In further research to improve our quantitative analysis at the household level, our 
methodology could be enhanced by using more assumptions, such as labor mobility 
across different regions within a country. This should reflect the realities more 
accurately and provide richer research findings. Furthermore, future research could 
obtain more information through interviews with a variety of key informants in a field 
survey. Such informants could include local households, private companies, and 
nongovernmental organizations after BRI transport services begin operations, such as 
the Laos–China railway. The information obtained would substantially benefit the 
discussion regarding the impact of transport connectivity and its implications for 
policy recommendations. 
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APPENDIX 
 

Table A1. Summary Statistics of Household’s Consumption and Budget Share in LECS6  

No. Variable Obs Mean (Value in Lao Kip) Budget Share (%) 
1 Sticky rice 6,017 26,119 6.9% 
2 Ordinary rice 6,017 6,497 1.7% 
3 Other cereals & bread 6,017 7,016 1.8% 
4 Meat 6,017 45,066 11.9% 
5 Fish 6,017 27,919 7.4% 
6 Milk, cheese & eggs 6,017 8,246 2.2% 
7 Oil & fats 6,017 2,254 0.6% 
8 Fruits 6,017 7,409 2.0% 
9 Vegetables and potatoes 6,017 11,353 3.0% 
10 Sugar & Sweets 6,017 2,902 0.8% 
11 Non-alcoholic beverage &teas 6,017 8,006 2.1% 
12 Other food 6,017 7,980 2.1% 
13 Meals 6,017 7,903 2.1% 
14 Clothes &footwear 6,017 17,845 4.7% 
15 Rent 6,017 0 0.0% 
16 Utilities, fuels& firewood 6,017 22,103 5.8% 
17 Bedding, laundry &curtains 6,017 815 0.2% 
18 Decorations, fittings & repairs 6,017 2,188 0.6% 
19 Utensils & tools 6,017 6,363 1.7% 
20 Sundries 6,017 5,059 1.3% 
21 Other household services 6,017 8,038 2.1% 
22 Medical care 6,017 10,932 2.9% 
23 Transport expenses 6,017 45,999 12.1% 
24 Communication 6,017 12,255 3.2% 
25 Recreation 6,017 16,932 4.5% 
26 Alcohol &tobacco 6,017 28,783 7.6% 
27 Education 6,017 19,808 5.2% 
28 Personal care items 6,017 5,327 1.4% 
29 Miscellaneous 6,017 8,391 2.2% 

Source: Author based on LECS 6  
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Table A2. Multinomial Logistic Regression:  
Result for Occupational Choices, Dependent Variable = Occupation 

No. Variable 
 Occupation  

Wage sector Self-employment  
in non-farm 

Self-employment  
in farm 

1 Urban 0.285*** 0.559*** -1.013*** 
2 Phongsaly -0.089 -0.739* 2.175*** 
3 Luangnamtha -1.729*** -1.318*** 0.819*** 
4 Oudumxay 0.011 -0.112 1.604*** 
5 Bokeo 0.228 0.212 0.966*** 
6 Luangprabang -0.508*** -0.065 1.249*** 
7 Huaphanh -1.432*** -0.583** 0.859*** 
8 Xayabury 0.513** 0.300 2.581*** 
9 Xiengkhuang -0.012 0.150 1.343*** 

10 Vientiane -0.169 -0.068 0.831*** 
11 Borikhamxay -2.257*** -1.324*** 0.423* 
12 Khammuane -0.740*** 0.158 0.885*** 
13 Savannakhet -0.347* -0.249 1.465*** 
14 Saravane 0.346 0.338 1.801*** 
15 Sekong -0.263 -0.354 2.302*** 
16 Champasack -0.860*** -0.868*** 0.240 
17 Attapeu 0.076 -0.428 0.894*** 
18 Xaysomboun -0.366 -0.119 1.547*** 
19 Gender -0.656*** 0.396*** -0.362*** 
20 Head of household 0.382*** 0.550*** 0.445*** 
21 Age 0.252*** 0.233*** 0.138*** 
22 Square of age -0.003*** -0.002*** -0.001*** 
23 Education 0.559*** -0.163*** -0.371*** 
24 Ethnic 0.126 0.368*** 0.042 
25 Constant term -4.518*** -5.216*** -1.607*** 
26 No. obs 7,278   
27 Log likelihood -9479159.4   
28 Prob>chi2 0.0000   
29 Pseudo R2 0.1811   

Notes: The last occupation (unemployment/not working) is the base outcome in the model. The variables 
of urban, provinces, gender, head of household, and ethnic are the dummy variables. For dummy 
variables of provinces, Vientiane capital is the based location for comparison. ***, **, and * denote 
significance at the 1%, 5%, and 10% level, respectively. 

Source: Author’s estimation.  
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Table A3. OLS Regression: Result for Business Profit Function 

No. Variable 
Dependent variable: log (profit) 

Non-farm business Farm business 
1 Urban 1.005*** 0.128 
2 Phongsaly -1.237 -0.155 
3 Luangnamtha 2.718** 1.079*** 
4 Oudumxay -2.421*** -0.814*** 
5 Bokeo 0.624 -0.034 
6 Luangprabang -2.941*** -1.450*** 
7 Huaphanh -0.579 -0.993*** 
8 Xayabury 0.056 0.205 
9 Xiengkhuang -0.710 -0.099 
10 Vientiane 0.516 0.426 
11 Borikhamxay 0.802 0.458 
12 Khammuane -1.262 0.177 
13 Savannakhet -1.030*** -0.822*** 
14 Saravane 0.253 0.872*** 
15 Sekong -0.556 0.782** 
16 Champasack 0.118 0.474* 
17 Attapeu -0.527 -1.238*** 
18 Xaysomboun -0.072 0.450 
19 Gender of household head -0.325 -0.344 
20 Education of household head -0.034 0.062 
21 log (land size)  0.411*** 
22 log (skilled labor) 1.118** 0.572*** 
23 log (unskilled labor) 0.570** 0.101 
24 Constant term 16.552 14.910*** 
25 No. of obs 687 1,703 
26 Prob > F 0.000 0.000 
27 R-squared 0.1602 0.2317 

Notes: The variables of urban, provinces, and gender are the dummy variables. For dummy variables of 
provinces, Vientiane capital is the based location for comparison. ***, **, and * denote significance 
at the 1%, 5%, and 10% level, respectively. 

Source: Author’s estimation.  
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Table A4. GTAP Simulation Result: Impact on the Price Change of Commodities in Laos  

No. Item Domestic price Imported price Total price 
1 Sticky rice 0.34% -0.52% 0.34% 
2 Ordinary rice 0.34% -0.52% 0.34% 
3 Other cereals & bread 0.37% -0.59% 0.36% 
4 Meat 0.31% -1.78% -0.35% 
5 Fish 0.33% -1.91% 0.33% 
6 Milk, cheese & eggs 0.28% -0.31% -0.24% 
7 Oil & fats 0.36% -0.57% 0.14% 
8 Fruits 0.39% -0.97% 0.39% 
9 Vegetables and potatoes 0.39% -0.97% 0.39% 

10 Sugar & Sweets 0.17% -0.28% -0.12% 
11 Non-alcoholic beverage &teas 0.27% -0.33% 0.22% 
12 Other food 0.37% -0.32% 0.36% 
13 Meals 0.26% -0.59% 0.11% 
14 Clothes &footwear 0.09% -0.35% -0.04% 
15 Rent 0.19% -0.03% 0.17% 
16 Utilities, fuels& firewood -0.05% -0.39% -0.27% 
17 Bedding, laundry &curtains -0.10% -0.05% -0.09% 
18 Decorations, fittings & repairs -0.10% -0.05% -0.09% 
19 Utensils & tools -0.25% -0.40% -0.40% 
20 Sundries 0.15% -0.37% 0.06% 
21 Other household services 0.27% 0.27% 0.27% 
22 Medical care 0.07% -0.03% 0.07% 
23 Transport expenses -0.08% -0.06% -0.07% 
24 Communication -0.01% -0.03% -0.02% 
25 Recreation -0.16% -0.03% -0.16% 
26 Alcohol &tobacco 0.27% -0.33% 0.22% 
27 Education 0.12% -0.02% 0.12% 
28 Personal care items 0.15% -0.37% 0.06% 
29 Miscellaneous 0.15% -0.37% 0.06% 

Sources: Author’s estimation from the GTAP model and GTAP database version 10. The results reported 
here were obtained using the GEMPACK economic modelling software by Horridge et al. (2018) 

 
 




