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Abstract: Many bamboo species are well suited for agroforestry as they are more versatile and
rapidly renewable than trees. Bamboo is an important income source for rural villagers around
the world, especially in tropical developing countries, such as Lao PDR (Lao People’s Democratic
Republic). This study applied a value chain approach to compare potential incomes from different
bamboo utilization models: (1) existing model of selling semi-processed raw materials (bamboo
splits), and (2) new model of producing handcraft products locally. Using a rural village in eastern
Lao PDR (Nongboua village in Vientiane Capital province) as a case study, we provided empirical
assessments of two bamboo value chains. Based on interviews with the villagers and stakeholders
and government statistical data from 2017 to 2019, existing and new bamboo production chains were
evaluated. In the existing value chain, the final products, bamboo chopsticks, are worth $6.74/kg.
The value chain starts with bamboo harvesting, collection, and management, which are done by
villagers in Lao PDR and taxed by the Lao PDR government. Bamboo splits are then transported to
Vietnam to make the final products to sell. Local villagers received only 4.9% of the total value. The
new bamboo handicraft model could produce 9 bamboo cups and 60 medals from one bamboo stem
worth $52.6–61.7 and $343.8. In this value chain, bamboo harvesting, management, and processing to
final products are done by villagers. The handcrafts were collected by traders to be sold at souvenir
shops. Local villagers could capture 29.4%–42.3% of the total values. Producing bamboo cup and
medal could generate 1.12–2.17 and 234.8–244.6 times higher income for villagers per labor hour
and per bamboo stem, respectively, and allow them to use more bamboo resource than producing
bamboo splits to export to Vietnam. If applied to other rural areas in Lao PDR, the new bamboo
product model for handicrafts can be a better income source for local villagers in Lao PDR with
sustainable use of bamboo resources than the existing model. However, it requires extensive bamboo
handicrafts training over a year. Although alternative uses of bamboo would be different depending
on social, economic, and market contexts, the value chain analysis demonstrated in this study can be
applied elsewhere to increase local retention of economic values generated from agroforestry.

Keywords: agroforestry; bamboo handicraft; bamboo; income generation; Laos; sustainability; value
chain approach

1. Introduction

Agroforestry is a collection of land-use systems and practices where woody plants
are integrated with other crops and animals [1]. Agroforestry consists of agrisilviculture,
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silvopasture, forest farming, and other practices, of which the forest farming plays a key
role in offering timber and non-timber forest products (NTFPs) in tropical and subtropical
region [2]. Recently, bamboo has gained increasing recognitions as a substitute for timber
and a viable resource for rural poverty alleviation, as well as a high potential for carbon
sequestration and climate change adaption [3–5]. Bamboo-based agroforestry can be used
to improve land productivity, sustainability, and resource conservation, and is well suited
for agroforestry [6–8].

Bamboo is regarded as one of the fastest-growing plants on earth [9]. It belongs to
Gramineae family and Bambusoideae subfamily that has approximately 121 genera and
1662 species of bamboo, of which 232 (14%) have been found worldwide beyond their
native ranges [10]. Bamboo, which has played an important role in rural economies for
centuries, became an indispensable part of emerging economies around the world as one
of the most traded NTFPs especially in tropical regions [11–14].

Sustainably managing natural resources in tropical developing countries must be
balanced with addressing livelihood needs of local communities that would ensure com-
munity participation [15–17]. For bamboo to fulfill its potential for conservation and
development, we need to better understand the current uses and value chains and develop
and introduce new income models that allows local villagers to actively participate and
improve their livelihoods while managing their bamboo resource sustainably.

A value chain analysis is a widely used method to assess business activities and
recognize which activities are the most valuable and which ones could be improved to
create competitive advantage for a business [18]. The value chain consists of a set of
activities that a specific industry firm carries out to produce and deliver a product of value,
which is either or both good and service, to the market [18]. It helps identify weak points
in the chain and actions to add more value. The value chain approach is a method for
“decomposing an enterprise into strategically important activities” [19,20], and the overall
logic of a value chain can be applied to any industry [18,20]. We applied a value chain
approach to compare the existing and potential bamboo product models using Vientiane
Capital province in Lao PDR as a case study.

Bamboo is one of the most important natural resources in Lao PDR. Local governments
and organizations consider bamboo as “green gold” to alleviate poverty, and promote
production, processing, and trading of bamboo by the smallholders [21]. For many rural
communities in Lao PDR, bamboo is an abundant and accessible resource. It is commonly
used as a house building material, foods such as bamboo shoot, and a raw material for
handicraft to make furniture, baskets, chopsticks, and incense sticks. With improved
transportation infrastructure in northern part of Lao PDR over the past decades, increasing
demand from neighboring countries, such as Vietnam, China, and Thailand, is adding
pressure on bamboo resources of Lao PDR [22]. Recently, semi-processed products, such
as dried bamboo splits, are exported to Vietnam and Thailand in large quantities. While
producing bamboo splits may increase income of local villagers and improve their liveli-
hoods, it may encourage overharvest. Bamboo splits are often sold directly to Vietnamese
companies at a low price, and much of value adding economic activities occur outside Lao
PDR without contributing much to local economy. When bamboo handicrafts are produced
and sold to tourists, it can be an income source that generates multiple economic activities
for local villagers [23]. However, little is known about different bamboo-based income
models and their local economic impacts.

The objective of this study is to assess bamboo-based income generations for local
villagers in Vientiane Capital province in Lao PDR from the existing and new bamboo
product models using a value chain approach. We developed value chains for the existing
bamboo product, bamboo chopsticks in Vietnam, and the new bamboo products, bamboo
handicrafts such as bamboo cups and medals. The two value chains were compared to
assess the impacts of the two models on local villagers’ livelihoods and sustainable use
of bamboo resources. Understanding the value chains for the existing and new bamboo
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products provides useful information for local communities and policy makers in Lao PDR,
as well as future studies in other developing countries.

2. Materials and Methods
2.1. Study Area

The Sangthong district is one of the poorest districts in Vientiane Capital province.
Total area of the district is 75,980 ha, of which forest area accounts for 55%, agriculture land
33%, and wetland and other land use 10% of the land area. Existing forestlands are highly
fragmented and degraded [24].

Four main soil groups (FAO/UNESCO Classification) in Sangthong district are: Alisols,
Acrisols, Luvisols, and Regosols. The Acrisols and Alisols are dominant soils, covering about
80% of the total area. The climate is monsoonal, with a rainy season from May to October
and a dry season during the rest of the year. The average annual rainfall is 1558 mm, of
which over 90% occurs between May and October. The average mean temperature of the
study area is 31.9 ◦C and maximum mean temperature of 35.9 ◦C has been recorded in
April. The study area receives the average daily sunlight of 6.5 h [24].

The Sangthong district consists of 35 villages of which the Nongboua village was
selected for this study. Nongboua village in Sangthong district, about 60 km to the north of
Vientiane (Figure 1), represents a low-income rural village in Lao PDR with rich bamboo
resources. The Nongboua village consisted of 83 households and had a total population of
377 inhabitants, of which 177 inhabitants were women. The 80% of the total population was
engaged in agriculture, and relied on paddy rice cultivation, shifting cultivation, gardening,
livestock raising, and collection of non-timber forest products.
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Figure 1. Location of the project site in Sangthong district.

Land area of the Nongboua is 1135.92 ha, of which forest area is 504.40 ha and
agricultural land is 599.52 ha (Table 1). These land use data were collected at the village
and district level by the Department of Forestry in Lao PDR (hereafter called DOF). There
were three major land use types: forest, agriculture, and settlement. The details of each
land use are described below.
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Table 1. Land use of Nongboua village.

Serial Number Land Use Types Area (ha)

I Forest area 504.40
1.1 Village conservation forest 80.00
1.2 Village protection forest 345.00
1.3 Village Utility forest 43.00
1.4 Sacred forest 18.00
1.5 Tree plantation 18.40

II Agricultural land 599.52
2.1 Rice paddy field 378.00
2.2 Shifting cultivation 24.30
2.3 Garden and other uses 16.50
2.4 Rangeland 180.72

III Settlement area 32.00

IV Other land use

Total 1135.92
(Source: Nongboua, Namiang, and Tauhai villages, investigated by the local expert in Lao PDR in 2015).

The Sangthong district has one of the richest bamboo resources in Vientiane Cap-
ital province. The bamboo area of Sangthong district accounted for 1.3% (20,565 ha;
7,094,803 stems) of the total bamboo area of 1,612,000 ha in Lao PDR [11,12,25]. The Nong-
boua village was estimated to account for 2.6% (530 ha; 182,367 stems) of the bamboo
resources in Sangthong district.

In Nongboua village there are a total of nine bamboo species: Mai phai, Mai Phang
(small), Mai Phang (big), Mai Sang Phai, Mai Khao Larm, Mai Xord, Mai Bong, Mai Hia,
and Mai Ria (Table 2). Usually, villagers harvest bamboo stems of Mai Phang and Mai
Sang Phai, which have a wider space between internodes than the others and are therefore
preferred by bamboo companies for efficient product processing.

Table 2. List of Bamboo species in Sangthong district, Lao PDR.

No Lao Name Scientific Name

1 Mai Phai Bambusablumeana Schultes

2 Mai Phang (small) Dendrocalamus longifimbriatus Gamble

3 Mai Phang (big) Schizostachyumgrande Kurz cephalostachyum sp

4 Mai Sang Phai Dendrocalamusbrandissi (Munro) Kurk

5 Mai Khao Larm Cephalostachuympergracile Munro

6 Mai Xord Vietnamosasaciliata (A, Camus) Nguyen

7 Mai Bong Bambusatulda Roxb.

8 Mai Hia Schizostachyumblumei (C, Virgatum Munro & Kurz)

9 Mai Rai Cephalostachyum sp

2.2. Methods

To identify the underlying structure of value chains associated with bamboo, first we
mapped existing and new bamboo value chains in Nongboua village to assess various
barriers, weak points, solutions, and the position of each actor in the value chain. We
compared two value chains to analyze a way for local villagers to improve added value
using their bamboo resources. We collected data through survey of selected villagers,
field observation of the research team, as well as stakeholder interview and Focus Group
Interview (F.G.I.).
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2.2.1. Data Collection of Existing Bamboo Products Value Chain
Survey Questionnaires

To find out the status of bamboo-based income, the survey was conducted on
50 households out of 83 households in Nongboua village for a week in mid-October
of 2019. The questions in the survey were as follows:

• Whether there was bamboo-based income or not
• Bamboo harvesting or not
• Annual working period for bamboo harvesting
• Average monthly and daily working hours for bamboo harvesting
• Labor type, self or hired
• Daily bamboo sales (kg) and income (kip)
• Total income related to bamboo
• Other bamboo income such as handicraft

Field Observation

In mid-October 2019, a total of six villagers participated in demonstrating bamboo
harvesting and trading in Nongboua village. We observed and measured how much local
villagers harvested and sold bamboos from forest to a Vietnamese company.

Stakeholder Interview

We conducted stakeholder interviews to examine bamboo value-chain for Nongboua
village and Sangthong district in 2019. The interviews were conducted on key stakeholders
of the bamboo value chain, including two local villagers from Nongboua village, two
national and two local government officials in Lao PDR, and one staff of a Vietnamese
bamboo company from Sangthong district. To each stakeholder group, the following
questions were asked.

• Local villagers: Status and problems of the existing bamboo production system.
• Government officials of Sangthong District Agriculture and Forestry Office (DAFO)

and DOF: Bamboo import and export data, annual bamboo harvesting quota, and
regional bamboo tax and royalty of Sangthong district in 2017–2019. Especially, in
Lao PDR, commercial uses of NTFPs are regulated with a quota system to protect
bamboo forests [26]. Harvesting bamboos in Sangthong district also followed the
quota system. Each company needs to obtain their business and quota licenses from
the Provincial Agriculture and Forestry Office (PAFO) and Department of Industry
and Commerce (DIC) annually. Different government agencies require appropriate
licenses for harvesting, collecting, and transporting bamboo resource [27]. The quota
was issued at a provincial level [28].

Once provincial annual quota was approved by the Ministry of Agriculture and
Forestry (MAF), the PAFO held a meeting with the Provincial Trade Office and District
Governor Office where the provincial quota was allocated to the DAFO. These quotas were
issued for specific zones within each district and were further divided to traders contracted
with the DAFO. These contractors were not allowed to collect NFTPs directly from forests,
but to buy them from villagers. The actual harvesting of bamboo stems mostly took place
during the dry season (November to April). Lack of information on bamboo resources
made it difficult to calculate the reasonable quota [27,28]. Annual bamboo quota and actual
harvest from 2017 to 2019 were reported in the Sangthong DAFO (The Sangthong DAFO
had not collected official statistics of bamboo quotas prior to 2017). The quota in 2018 was
2,100,000 stems (16,800 ton), but the actual harvest increased to 2,625,000 stems (21,004 ton),
harvesting 525,500 stems (4204 ton) more than the quota. In addition, the quota in 2019
was twice of the quota in the previous year.

The quota was allocated by district level, so each village’s quota depended on demand
from the Vietnamese companies rather than reliable estimates of available bamboo resource.
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It is difficult to provide unit basis quota in Nongboua village, thus raising a question about
sustainability of bamboo forests in the area.

Vietnamese bamboo companies that sought to buy NTFPs from villagers had to con-
tract the village chief. Each company paid $0.02/stem (200 kip/stem or 25 kip/green kg)
as a contribution to village development fund at village level, in accordance with the quota
allocated by the Lao PDR government. When bamboo companies transported dried bam-
boo splits from the collection sites, they had to pay an export tax of $0.0044/kg (40 kip/kg)
at district level. In addition, the companies needed to pay one-time $5.6 (50,000 kip) and
$2.2/year (20,000 kip/year) for registration and annual fees to the PAFO.

• Staff of Vietnamese bamboo company: In the existing bamboo value chain, the Viet-
namese company is an important actor. The company headquarter and factory were
located in Vietnam. The company sent and hired workers to collect and manage
bamboos from the Sangthong district. It was difficult to access detailed data and
visit the bamboo-collecting areas where the harvested bamboos were transported and
sold to the company. Therefore, we relied on interviews with Laotian staff who were
working for the company and collected the information on the existing bamboo value
chain, such as average cost and amount of bamboo materials to produce final bamboo
products (e.g., chopsticks and incense stick).

2.2.2. Data Collection of New Bamboo Products Value Chain

We surveyed bamboo handicraft items in the neighboring villages and markets in
2017. Most of bamboo handicrafts were weaved items such as rice basket, bag, mat, chicken
cage, fishing trap, and furniture. For the new model we decided to make small bamboo
products for foreign tourists (i.e., cup, medal, and hairpin) that required relatively low
handicraft skills and could be sold to a trader.

The bamboo quota and tax by imposed by the DOF involves only the existing bamboo
chain, e.g., collecting bamboo splits for Vietnamese company. The existing quota and tax
do not apply to the new value chain of bamboo handicrafts in this study.

Survey Questionnaires

We used the same field survey that was conducted on 50 households in Nongboua
village for the existing bamboo product model.

Field Observation

In 2018, a total of 12 people volunteered for a new bamboo-based income model. We
recruited seven male participants in their early-40s to 60s and five female participants in
their mid-30s to 40s through the DOF. As of 2019, only six villagers were still participating in
the new income model (one male early-40s and five females). A total of five trainings were
conducted: two times in 2018, and three times in 2019. Each training averaged about 10 days.
Their motives for the participation were to contribute to family livelihoods and to learn
advanced bamboo handicraft skills. We observed the participants’ engagements during the
trainings and changes in their motivation, skill proficiency, and income generation.

Focus Group Interview (F.G.I.)

The F.G.I. is a qualitative data collection method for small groups [29]. A focus group
in this study consisted of the volunteered participants. The participants were interviewed
in 2018 and 2019 about income generation and contribution to their livelihoods before and
after the participation of the new bamboo income model.
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3. Results
3.1. Exisiting Bamboo Products Value Chain in Nongboua Village

The value chain of the existing bamboo products produced mostly bamboo chopsticks
and incense stick in Vietnamese markets, which required raw materials (i.e., dried bamboo
splits) from local villages in Lao PDR. This value chain had the functions in the following
order: bamboo harvesting, collection and management of bamboo splits, transportation,
processing at factories, and sales (Figure 2).

3.1.1. Bamboo Harvesting

During the dry season, local villagers harvested bamboo stems from bamboo forest to
supply raw materials for chopsticks and incense stick in Vietnam. The procedure for the
villagers to harvest bamboo stems was as follows:

• Vietnamese bamboo companies registered at the MAF in Lao PDR to acquire raw
bamboo materials from Sangthong district.

• The companies received annual quotas and villages allocated by the MAF, and estab-
lished collection sites in town.

• The companies usually either hire local villagers to harvest bamboos on a daily basis
or purchase harvested split bamboos from local villagers. At the time of our interview,
the company in the Nongboua village purchased the bamboos from the villagers.

• Nongboua villagers harvested bamboos at plantation sites near the village. Following
the MAF regulation, only bamboos 3 years or older were harvested [26].

• After cutting down bamboo stands, the villagers split the bamboos into seven sizes:
65 cm, 75 cm, 82 cm, 92 cm, 102 cm, 112 cm, and 122 cm (Figure 3a,b).

• Bamboo splits were gathered by the same size and tied up. Finally, bamboo splits
were carried by a tractor and sold to the company at a collection site (Figure 3c).

Forests 2021, 12, 153 9 of 22
Forests 2021, 12, x FOR PEER REVIEW 9 of 22 

Figure 3. Bamboo harvesting and semi-processing steps: (a) villagers harvested whole bamboos in forest, (b) villagers cut 
and split bamboo stems (internodes) into smaller pieces on-site, and (c) villagers sold bamboo splits by weight to a com-
pany at the collecting area in town. 

3.1.2. Collection and Management 
The villagers in Sangthong district sold bamboo splits to a Vietnamese company at 

bamboo collection sites that were distributed to villages nearby, thus it would be easy to 
sell the bamboo splits. According to a local official in the Sangthong DAFO, there were 
estimated to be a total number of 20 collection sites in 35 villages of Sangthong district. 

The collected bamboo splits were sorted by size and dried until a truck arrived. The 
villagers mainly worked as follows: (1) positioning and air-drying bamboo splits for at 
least 3–4 weeks (Figure 4a), (2) flipping top to bottom of bamboo splits during the drying, 
(3) classifying bamboo splits by the seven sizes, and (4) storing and loading dried bamboo
splits to a truck. The company hired local villagers in two ways: On daily basis, $16.9/day 
(150,000 kip/day) for which a worker could manage 167 kg of bamboo splits (5 
tons/month), and on a regular basis, $0.9/ton (8000 kip/ton) for which a worker stayed in 
a collection site to dry bamboo splits. 

  
Figure 4. Bamboo collection and management: (a) air drying bamboo splits and (b) loading bam-
boo splits into a truck owned by a Vietnamese company. 

3.1.3. Transportation 
Vietnamese bamboo companies transported bamboo splits completely dried to pro-

cessing factories in Vietnam and near Lao PDR-Vietnam border. Most of the dried bamboo 
splits (about 80%) were transported to factories in Vietnam and some (20%) were trans-
ported to factories near the border in Lao PDR. Over the past several years, road networks 
in northern and central Lao PDR have been improved (e.g., road No. 1 and 13), and ena-
bled to trade NTFPs with neighboring countries (e.g., Vietnam and China). 

(a) (b) (c) 

(b) (a) 

Figure 3. Bamboo harvesting and semi-processing steps: (a) villagers harvested whole bamboos in forest, (b) villagers cut
and split bamboo stems (internodes) into smaller pieces on-site, and (c) villagers sold bamboo splits by weight to a company
at the collecting area in town.

The interviews and field observations found that more than 60% of Nongboua villagers
earned cash income from harvesting and selling bamboos during the dry season (about
5 months). Bamboo harvesting was a highly labor-intensive work and required a minimum
of three people to work efficiently. A three-person family could produce 300–350 green kg
bamboo splits at a time, which would take an average of 2 h. The interviewed villagers
worked 5 times a month to harvest bamboos. The labor and income information by a
three-person family is shown in Table 3.

Table 3. Labor and income information on bamboo harvesting for a three-person village family.

Average
Annual

Labor Period
(Month)

Average
Month

Number of
Labor (Time)

Average Sales
Volume of Bamboo

(Green kg)

Bamboo Split
Purchase Price
($/Green kg)

Average
Labor Time

for a Day
(h)

Cash Income by One Family

Daily
($)

Monthly
($)

Annual
($)

5 5 300–350 0.06–0.07 2 18–24.5 90–122.5 450–612.5

3.1.2. Collection and Management

The villagers in Sangthong district sold bamboo splits to a Vietnamese company at
bamboo collection sites that were distributed to villages nearby, thus it would be easy to
sell the bamboo splits. According to a local official in the Sangthong DAFO, there were
estimated to be a total number of 20 collection sites in 35 villages of Sangthong district.

The collected bamboo splits were sorted by size and dried until a truck arrived. The
villagers mainly worked as follows: (1) positioning and air-drying bamboo splits for
at least 3–4 weeks (Figure 4a), (2) flipping top to bottom of bamboo splits during the
drying, (3) classifying bamboo splits by the seven sizes, and (4) storing and loading dried
bamboo splits to a truck. The company hired local villagers in two ways: On daily basis,
$16.9/day (150,000 kip/day) for which a worker could manage 167 kg of bamboo splits
(5 tons/month), and on a regular basis, $0.9/ton (8000 kip/ton) for which a worker stayed
in a collection site to dry bamboo splits.

Figure 3. Bamboo harvesting and semi-processing steps: (a) villagers harvested whole bamboos in forest, (b) villagers cut
and split bamboo stems (internodes) into smaller pieces on-site, and (c) villagers sold bamboo splits by weight to a company
at the collecting area in town.

The interviews and field observations found that more than 60% of Nongboua villagers
earned cash income from harvesting and selling bamboos during the dry season (about
5 months). Bamboo harvesting was a highly labor-intensive work and required a minimum
of three people to work efficiently. A three-person family could produce 300–350 green kg
bamboo splits at a time, which would take an average of 2 h. The interviewed villagers
worked 5 times a month to harvest bamboos. The labor and income information by a
three-person family is shown in Table 3.
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Table 3. Labor and income information on bamboo harvesting for a three-person village family.

Average
Annual

Labor Period
(Month)

Average
Month

Number of
Labor (Time)

Average Sales
Volume of Bamboo

(Green kg)

Bamboo Split
Purchase Price
($/Green kg)

Average
Labor Time

for a Day
(h)

Cash Income by One Family

Daily
($)

Monthly
($)

Annual
($)

5 5 300–350 0.06–0.07 2 18–24.5 90–122.5 450–612.5

3.1.2. Collection and Management

The villagers in Sangthong district sold bamboo splits to a Vietnamese company at
bamboo collection sites that were distributed to villages nearby, thus it would be easy to
sell the bamboo splits. According to a local official in the Sangthong DAFO, there were
estimated to be a total number of 20 collection sites in 35 villages of Sangthong district.

The collected bamboo splits were sorted by size and dried until a truck arrived. The
villagers mainly worked as follows: (1) positioning and air-drying bamboo splits for
at least 3–4 weeks (Figure 4a), (2) flipping top to bottom of bamboo splits during the
drying, (3) classifying bamboo splits by the seven sizes, and (4) storing and loading dried
bamboo splits to a truck. The company hired local villagers in two ways: On daily basis,
$16.9/day (150,000 kip/day) for which a worker could manage 167 kg of bamboo splits
(5 tons/month), and on a regular basis, $0.9/ton (8000 kip/ton) for which a worker stayed
in a collection site to dry bamboo splits.
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took 5 days to travel. An average transportation cost from the Sangthong district to the
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Figure 4. Bamboo collection and management: (a) air drying bamboo splits and (b) loading bamboo
splits into a truck owned by a Vietnamese company.

3.1.3. Transportation

Vietnamese bamboo companies transported bamboo splits completely dried to pro-
cessing factories in Vietnam and near Lao PDR-Vietnam border. Most of the dried bamboo
splits (about 80%) were transported to factories in Vietnam and some (20%) were trans-
ported to factories near the border in Lao PDR. Over the past several years, road networks
in northern and central Lao PDR have been improved (e.g., road No. 1 and 13), and enabled
to trade NTFPs with neighboring countries (e.g., Vietnam and China).

Interviews with a local DAFO official and a Vietnamese company staff identified
that the main transportation route was Sangthong district→ Vientiane capital→ No.13
Road south-bound→ No. 8 Road east-bound→ Nam Phao international checkpoint in
Khamkerd district→ Vinh in Vietnam. Total traveling distance was about 500 km and it
took 5 days to travel. An average transportation cost from the Sangthong district to the
factories in Vietnam was about $30.8/ton (265,000 kip/ton), including gas and depreciation.
Typically, a company transportation truck (35 or 45 ton) visited a collection site at least
every two months, depending on the company’s demand of raw materials (Figure 4b).
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3.1.4. Processing and Production

Dried bamboo splits were unloaded and processed at bamboo factories in Vietnam or
near the border in Lao PDR. The bamboo products made in all factories were consumed in
Vietnamese markets.

According to an interview with the company staff, one ton of dried bamboo split could
produce an average of 700 kg of bamboo products regardless of items (bamboo chopsticks
and incense stick). The average production cost was about $135/ton (1,200,000 kip/ton).

3.1.5. Sales

The bamboo sector in Lao PDR was undeveloped and depended heavily on Viet-
namese industries. All bamboo products that used bamboos in Sangthong district, includ-
ing Nongboua village, were sold in Vietnamese markets. Based on the interview with the
company staff, the selling prices of bamboo chopsticks and incense stick were $6.7/kg
(60,000 kip/kg) and $2.2/kg (20,000 kip/kg), respectively.

3.1.6. Estimation of the Existing Bamboo Value Chain: Bamboo Chopsticks

Bamboo splits dried in Nongboua village were used to produce mainly chopsticks.
Local villagers sold green bamboos to the Vietnamese companies; on the other hand,
bamboo chopsticks factories used dried bamboos. We converted green kg to dry kg to
estimate resource volume and values to have been used for bamboo chopsticks.

Normally green bamboo has an average of 60–75% moisture content [30]. When
bamboos are dried, the moisture content drops to 12–12.5% [31–34], losing 48–63% moisture.
This study assumed 50% weight loss from the air drying in the Nongboua village. In
addition, the bamboo processing factories in Vietnam used 1 kg dried bamboo material to
produce 0.7 kg of bamboo chopsticks. In other words, 1 kg of bamboo chopsticks needs
1.429 kg of dry bamboos or 2.858 kg of green bamboos.

The green bamboo splits were sold at an average price of $0.065/green kg
(575 kip/green kg), which was $0.13/kg (1150 kip/kg) and $0.18/kg chopsticks
(1643 kip/kg chopsticks). The costs for collection and management, tax, transporta-
tion, and processing in Vietnam were $0.14 (1286 kip), $0.01 (129 kip), $0.04 (379 kip),
and $0.19 (1715 kip), respectively, to produce 1 kg of bamboo chopsticks that were
sold at a price of $6.74 (60,000 kip) in Vietnamese markets. Therefore, the production
cost of bamboo chopsticks excluding wages and salaries of drivers and workers in
the factories was $0.58/kg chopsticks, which was only 8.6% of the bamboo chopsticks
market value.

Local villagers were a key actor in the bamboo chopsticks value chain as part of
bamboo harvesting and collection and management, which generated low values ($0.18
and $0.14/kg chopsticks). On the contrary, the Vietnamese bamboo company was a key
actor as part of transportation, processing, and sales, which generated a total value of
$6.4/kg chopsticks or 94.9% of the total value (Table 4). Although Lao PDR was able to
generate added-values of bamboo resource domestically, most added-values were created
by the Vietnamese companies out of the villages.

3.2. New Bamboo Products Value Chain in Nongboua Village

This study attempted to strengthen and build capacity of residents and to develop a
new bamboo handicraft product model. The new model allowed local villagers to actively
participate in the production of bamboo handicrafts and contributed to the socio-economic
improvement and sustainable bamboo resource management within the area. A value
chain approach shows how much values were added by local villagers (Figure 5) compared
with the values added from the existing bamboo products.
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Table 4. Bamboo chopsticks value chain in Nongboua village, Sangthong district, in 2018.

Value Chain
Function Bamboo Harvesting Collection and

Management
Tax

(Lao PDR) Transportation 1 Processing 2

(Vietnam)
Sales

(Vietnam)

Actor Local Villager
(3-Person Labor)

Local Villager
(Hired Labor)

Lao PDR
Government Vietnamese Bamboo Company

Bamboo
Volume kg 2.858 green kg 1.429 dry kg 1 kg of chopsticks

Price
kip 1643 2929 3058 3437 5152 60,000

$ 3 0.18 0.33 0.34 0.39 0.58 6.74

Value

kip 1643 1286 129 379 1715 54,848

$ 0.18 0.14 0.01 0.04 0.19 6.16

Calculation 575 kip/green kg
× 2.858 green kg

150,000 kip/day ÷
5000 dry kg/month ×

30 days/month
× 1.429 dry kg

200 kip/stem ÷
8 green kg/stem ×

2.858 green kg
+ 40 kip/dry kg
× 1.429 dry kg 4

265 kip/dry kg
× 1.429 dry kg

1200 kip/dry kg
× 1.429 dry kg -

% 2.7 2.1 0.2 0.6 2.9 91.4
1 Excluding wages and salaries of drivers. 2 Excluding wages and salaries of workers in the factories. 3 Currency rate 8900 kip/$ based on 20 March 2020 (https://ko.exchange-rates.org/converter/USD/LAK/
1/Y). 4 Total tax/kg chopsticks = village development fund + export tax. One-time registration and annual fees were excluded due to their insignificance.

https://ko.exchange-rates.org/converter/USD/LAK/1/Y
https://ko.exchange-rates.org/converter/USD/LAK/1/Y


Forests 2021, 12, 153 12 of 21Forests 2021, 12, x FOR PEER REVIEW 13 of 23 
 

 

 
Figure 5. Overview of the new bamboo products value chain in Nongboua village. Figure 5. Overview of the new bamboo products value chain in Nongboua village.



Forests 2021, 12, 153 13 of 21

3.2.1. Bamboo Harvesting

The new handicraft model was able to use any bamboo species more than 3 years old,
unlike the existing model that used only two species (Mai Pahang and Mai Sang Phai).
When six participants in the new model needed raw materials from bamboo forest, they
harvested green bamboos to meet their demands. During the period from 2018 to 2019,
each participant cut an average of five green bamboo stems that were more than 3 years
old to make bamboo handicraft products.

The new model does not need a large quantity of bamboos. The villagers harvested
a small quantity for dry season (November to April) [35]. On the other hand, villagers
harvested bamboos for the existing model even in the rainy season depending on com-
pany orders.

3.2.2. Management

After harvesting green bamboos, the participants cut bamboo culm by node (Figure 6a),
treated bamboo outer skin by gas torching (Figure 6b), and dried the treated material next
to a kitchen stove (Figure 6c). This process was a key step for producing high quality
bamboo handicrafts and improving the product life. This drying method is similar to kiln
oven drying that is a commonly used method to dry bamboo culms [4]. Advantages of kiln
drying is easy to control drying conditions and the required final moisture content in short
time. It can also ensure higher level dried bamboo quality than air drying. However, the
kiln oven/machine is difficulty to build/purchase and maintain in rural areas and only
a small amount of bamboo is needed for handicrafts. A kitchen stove was used instead,
which can result in similar effects.
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It took 6–15 days for villagers to dry bamboo material in this way. This drying method
did not require a lot of manpower, took short drying time, and prevented a fungal infection
inside bamboo.

3.2.3. Processing and Production

The processing and production of the new model required bamboo handicraft skills
that local villagers did not have initially. It took time and efforts at this step to build the
processing and production capacity of the villagers by training them. This study conducted
a total of five training sessions for bamboo processing and handicraft production from
2018 to 2019. A Korean bamboo handicraftsman was invited to train local villagers to have
enough bamboo craftsmanship skills for handicrafts. Each technique training took a total
of 80 h for 10 days.

Each bamboo item needs a different part from bamboo culm (Figure 7). Bamboo cups
need a septum for the cup bottom. The internode of which the septum was taken away for
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a bamboo cup can be used to produce 6 round-shaped medals, 6 ornamental hairpins, or
6 barrettes (hairclips), thus creating highly added value per bamboo stem.
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3.2.4. Distribution and Sales

Small agriculture producers in developing countries are often linked with buyers
through spot market-type transactions. Thus, the new bamboo model also needs to secure
sales routes for the products. In 2019, a distributor (middle trader) visited the village
and purchased bamboo handicrafts (Figure 8a). The purchase price of bamboo cup was
$2.3–2.9 (20,000–25,000 kip) per unit depending on the cup size, which was decided based
on the sales trial price. The price of bamboo medal was decided to be $1.7 (15,000 kip), and
the hairpin and barrette were $0.9 (8000 kip) per piece. The distributor sold the bamboo
cup, medal, hairpin, and barrette to souvenir shops at prices of $3.4 (30,000 kip), $1.9
(17,000 kip), $1.3 (12,000 kip), and $1.3 (12,000 kip). These bamboo products were sold at
prices of $5.8–6.9 (52,000–61,000 kip), $5.7 (51,000 kip), $2.2 (20,000 kip), and $2.2 (20,000
kip), respectively, at the souvenir shops (Figure 5).
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Another sales route was direct sales by participating in events such as local festivals
or national handcraft festivals (Figure 8b). In this case, local villagers were the only actor
in the value chain from bamboo harvesting to sales. For example, the villagers went to the
Sangthong District Festival and sold 25 bamboo cups, generating a total revenue of $70.2
(625,000 kip) by six people or $11.7/person (104,000 kip/person) in a day. Lao PDR had a
monthly minimum wage of $124 (1,100,000 kip) as of 2018 [37] and a daily wage of $5.4–6.7
(50,000–60,000 kip) in rural areas [38]. Therefore, the new bamboo model could be highly
profitable, thus contributing to cash circulation, and improve local livelihoods in Lao PDR.

Despite the high potential income increase, this model lacks a stable sales route. The
new model needs to expand market-based sales by strengthening partnerships with local
governments and associations that already have sales routes, such as the DAFO, PAFO,
LHA (Lao Handicraft Association, The Lao Handicraft Association is a group of over
100 handicrafts producers in Lao PDR. The products include jewelry, textiles, carpets, metal
work, wood crafts, and other handicraft items, all of which are made of local materials
by local artisans [39]), and GDA (Gender Development Association, The GDA, formerly
the Gender and Development Group (GDG) and Women in Development (WID) network,
was formed in 1991. This association plays a role as a platform for knowledge sharing
on gender issues. Especially, the GDA in Sangthong district has implemented building
women’s capacity on bamboo weaving with the Lao Women’s Union (LWU). Therefore, it
is one of the Sangthong bamboo value chain producer groups [40]).
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Another sales route was direct sales by participating in events such as local festivals
or national handcraft festivals (Figure 8b). In this case, local villagers were the only actor
in the value chain from bamboo harvesting to sales. For example, the villagers went to the
Sangthong District Festival and sold 25 bamboo cups, generating a total revenue of $70.2
(625,000 kip) by six people or $11.7/person (104,000 kip/person) in a day. Lao PDR had a
monthly minimum wage of $124 (1,100,000 kip) as of 2018 [37] and a daily wage of $5.4–6.7
(50,000–60,000 kip) in rural areas [38]. Therefore, the new bamboo model could be highly
profitable, thus contributing to cash circulation, and improve local livelihoods in Lao PDR.

Despite the high potential income increase, this model lacks a stable sales route. The
new model needs to expand market-based sales by strengthening partnerships with local
governments and associations that already have sales routes, such as the DAFO, PAFO,
LHA (Lao Handicraft Association, The Lao Handicraft Association is a group of over
100 handicrafts producers in Lao PDR. The products include jewelry, textiles, carpets, metal
work, wood crafts, and other handicraft items, all of which are made of local materials
by local artisans [39]), and GDA (Gender Development Association, The GDA, formerly
the Gender and Development Group (GDG) and Women in Development (WID) network,
was formed in 1991. This association plays a role as a platform for knowledge sharing
on gender issues. Especially, the GDA in Sangthong district has implemented building
women’s capacity on bamboo weaving with the Lao Women’s Union (LWU). Therefore, it
is one of the Sangthong bamboo value chain producer groups [40]).

3.2.5. Estimation of New Bamboo Value Chain: Bamboo Cup and Medal

Table 5 shows the new bamboo value chain. Local villagers were restricted to pro-
viding raw material to the supplier in the existing bamboo value chain. However, being
able to process the final products, they became a key actor who played important roles
as producers in the new value chain and negotiated the price of their bamboo products
with traders.

Local villagers started acting on their own to engage in new activities, such as showing
their skills and products in domestic festivals and other events, and to teach bamboo
handicraft skills to other villagers as a Trainer of Trainers (TOT). However, this study did
not include the opportunity cost of participants such as villagers’ time and efforts to learn
bamboo handicraft skills. The villagers received a total of five trainings and spent more
than 400 h (10 day/training × 8 h/day × 5 trainings) to acquire the new skills.
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Table 5. New bamboo products value chain in Nongboua village, Sangthong district.

Value
Chain

Function
Bamboo

Harvesting
Management

Processing Distribution Sales

Bamboo Cup 1 Bamboo Medal 1 Bamboo Cup Bamboo Medal Bamboo Cup Bamboo Medal

Actor Local Villager Trader from Lao PDR Souvenir Shop (End User)

Bamboo
Volume

Stem 1 (10 nodes and 9 septa per stem)

Green kg 8

Price

kip/stem 0 0 180,000–225,000 900,000 270,000 1,020,000 468,000–549,000 3,060,000

$/stem 2 0 0 20.2–25.3 101.1 30.3 114.6 52.6–61.7 343.8

Calculation Self
20,000–25,000

kip/cup ×
9 cups/stem

15,000 kip/medal
× 6 medals/node
× 10 nodes/stem

30,000 kip/cup
× 9 cups/stem

17,000 kip/medal ×
6 medals/node × 10

nodes/stem

52,000–61,000
kip/cup ×

9 cups/stem

51,000 kip/medal 3 ×
6 medals/node × 10

nodes/stem

Value

kip 0 0 180,000–225,000 900,000 45,000–90,000 120,000 198,000–279,000 2,040,000

$ 0 0 20.2–25.3 101.1 5.1–10.1 13.5 22.2–31.3 229.2

% 0 0 37.9–42.6 29.4 10.6–15.2 3.9 46.8–47.0 66.7
1 We selected two bamboo products (i.e., cup and medal) due to high demands by traders. 2 The price included medal components, such as strap and strap adjusting link. 3 Currency rate 8900 kip/$ based on 20
March 2020 (https://ko.exchange-rates.org/converter/USD/LAK/1/Y).

https://ko.exchange-rates.org/converter/USD/LAK/1/Y
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3.3. Comparison of the Exisiting and New Bamboo Products Value Chains for Nongboua Villagers

It is necessary to compare income generation and use of bamboo resource between
the existing and new models to assess their impacts on local villagers’ livelihood and
sustainability of bamboo forest. However, the existing and new value chains were assessed
using different units: unit weight (1 kg) of the final bamboo products and one bamboo
stem. This study compares the income generations from the two models for Nongboua
villagers in two ways: labor hour and use of bamboo resource.

3.3.1. Labor Hour

The bamboo harvesting in the existing value chain required a minimum of three
people, which would take an average of 2 h. A three-person family was assumed to work
5 times a month and could produce 300–350 green kg bamboo splits at a time, which was
purchased at an average price of $0.06/green kg (575 kip/green kg). Thus, the hourly
income of one person for bamboo splits was $3.23–3.77 (28,750–33,542 kip) (Table 6).

Table 6. Comparison of Nongboua villager’s incomes from the existing and new bamboo product models by labor hour.

Product Type No. of Workers Daily Production 1 Unit Price Hourly Income for One
Person

Bamboo splits 3 people 300–350
green kg/day

$0.06
(575 kip)/green kg

$3.23–3.77
(28,750–33,542 kip)

Bamboo
cup 1 person 5 units/day 2 $2.25–2.81

(20,000–25,000 kip)/unit
$5.62–7.02

(50,000–62,500 kip)

Bamboo medal 1 person 5 units/day 3 $1.69 (15,000 kip)/unit $4.21 (37,500 kip)
1 Based on 2 h/day. 2 Villagers could make 4–6 bamboo cups for 2 h. The average value, 5 bamboo cups, was used. 3 Villagers could make
4–6 bamboo medals for 2 h. The average value, 5 bamboo medals, was used.

On the other hand, a villager could make about five bamboo cups for two hours a day.
The purchase price was $2.25–2.81/unit (20,000–25,000 kip/unit), and therefore the hourly
income for one person was $5.62–7.02 (50,000–62,500 kip). Alternatively, a villager could
make about five bamboo medals for two hours a day. The purchase price was $1.69/unit
(15,000 kip/unit), and the hourly income for one person was $4.21 (37,500 kip) (Table 6).
The new models for bamboo cup and medal can generate 1.49–2.17 and 1.12–1.30 times
higher income than the existing model for bamboo splits.

Labor hour of bamboo splits included harvesting and splitting bamboos; however, that
of bamboo cups and medals included only processing products. The bamboo harvesting
and management in the new model were conducted as needed, which took over 6–15 days,
and was therefore excluded in the comparison. Also, the existing model required highly
labor-intensive outdoor work during the daytime, while the new model did not require
heavy labor so villagers can work on bamboo handicrafts indoor regardless of outside
weather conditions. However, the new model required a certain level of bamboo handicraft
skills that took 5 sessions of bamboo skill trainings, equivalent to 400 h of training.

3.3.2. Use of Bamboo Resource

A fully-grown bamboo stem could produce 8 green kg of bamboo splits, of which the
purchase price was $0.06/green kg (575 kip/green kg). Therefore, one bamboo stem could
generate a total income of $0.52 (4600 kip) for the villagers by making bamboo splits. For the
new model, one bamboo stem could produce 9 cups and 60 medals of which the purchase
prices were $2.25–2.81/unit (20,000–25,000 kip/unit) and $1.69/unit (15,000 kip/unit),
respectively. Therefore, one bamboo stem could generate a total income of $121.35–126.40
(1,080,000–1,125,000 kip) for the villagers by making bamboo cups and medals. From one
bamboo stem, the new model for bamboo cup and medal can generate 234.8–244.6 times
higher income than the existing model for bamboo splits. The new bamboo product model
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has more benefits than the existing model considering higher income generation for local
villagers and much less use of local bamboo resource.

4. Discussion

The existing value chain for bamboo chopsticks proceeded as follows: bamboo harvest-
ing, collection and management by villagers in Lao PDR, taxed by Lao PDR government,
transportation to Vietnam, processing, and sales. Each function of the value chain produced
$0.18 (2.7%), $0.14 (2.1%), $0.01 (0.2%), $0.04 (0.6%), $0.19 (2.9%), and $6.16 (91.4%) from
1 kg of bamboo chopsticks that was worth $6.74 (100%). Our analysis indicated that local
villagers received only 4.9% of the total product value and Lao PDR, i.e., local villagers and
Lao PDR government, received 5.1%. Lao PDR provided a raw material, bamboo, but most
of the value (94.9%) was created by Vietnamese bamboo companies. Providing bamboo
splits for bamboo chopsticks contributes little to livelihoods of local villagers.

The new model value chain for bamboo handicrafts proceeded as follows: bam-
boo harvesting, management, processing by villagers, distribution by traders, and sales
by souvenir shops. One bamboo stem was estimated to produce 9 bamboo cups and
60 medals that were worth $52.6–61.7 and $343.8, respectively, totaling $396.4–405.5. From
the 9 bamboo cups, bamboo harvesting, management, and processing produced $20.2–25.3
(37.9%–42.6%); distribution, $5.1–10.1 (10.6–15.2%); and sales, $22.2–31.3 (46.8–47.0%).
From the 60 bamboo medals, bamboo harvesting, management, and processing produced
$101.1 (29.4%); distribution, $13.5 (3.9%); and sales, $229.2 (66.7%). Most of the values
(46.8%–66.7%) were created by souvenir shops, but 29.4%–42.6% of the values was retained
by local villagers. Thus, producing bamboo handicrafts can potentially increase income
and expand livelihood options of local villagers.

A comparison of the value chains of the existing and new bamboo products by labor
hour showed that producing bamboo cup and medal could generate 1.49–2.17 and 1.12–1.30
times higher income for local villagers than producing bamboo splits to be exported to
Vietnam. Also, a comparison of the two value chains by use of bamboo resource (i.e.,
bamboo stem) showed producing bamboo cup and medal could generate 234.8–244.6 times
higher income than producing bamboo splits. Therefore, this study concludes that the new
bamboo product model for handicrafts is better for local villagers in Lao PDR than the
existing model for chopsticks made in Vietnam, considering both higher income generation
and less use of bamboo resource. The new model enables local villagers to increase their
income while sustainably using the bamboo resource. Similar results can be found in the
previous study in India [41] where bamboo handicrafts produced much higher income
(2700 USD) than selling raw bamboo (800 USD) annually, and boosted farmers’ income.

The new model, however, required a certain level of bamboo handicraft skills that
needed 5 sessions of bamboo skill trainings, which took 400 h of training. To apply the new
bamboo handicraft model to other rural areas in Lao PDR and potentially other developing
countries, an intensive bamboo handicraft skill training would be required, which is a
difficult task.

One solution is TOT model that educates a group of local villagers to acquire enough
bamboo crafts skills, which allows them to train others with less skills, spreading bamboo
handicrafts skill and expanding the new bamboo handicrafts model throughout a region.
TOT for the new bamboo income model can be designed based on the lessons learned from
the strategy of Saemaul Undong (New Village Movement), which was a community-driven
development program and a government-initiated movement in the 1970s in the Korea [42].
Recently, this movement have been promoted by Korea in more than 30 developing coun-
tries across Africa, Asia, and Latin America as an integrated rural development model to
increase income of rural poor through small-scale and self-help projects [43]. In particular,
TOT has been one of the main activities in Saemaul Undong of Vietnam, where the govern-
ment leaders organized TOT for poverty reduction and rural development. To develop
the new bamboo model in Lao PDR would need various social, economic, and technical
supports by the Lao PDR government who can develop TOT that can systematically fa-
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cilitate spreading bamboo handicrafts skill and expanding the new bamboo handicrafts
model throughout a region. Already Na Lad villagers adjacent to the Nongboua village
requested bamboo handicraft trainings to the DOF, which shows potential applicability of
the new model.

The new model needs more diverse and stable sales routes that this study did not
explore. Without stable market demand for bamboo handicrafts, local villagers cannot
continue producing the handicraft products. Also, understanding market trends of bamboo
handicrafts will ensure local villagers to produce and supply the bamboo handicrafts that
the market demands. More efforts should be made to bridge the supplier, local villagers,
and the market of the new bamboo handicraft model. The needs to link bamboo resource
and consumers, and to expand extension education for producers are found in other
developing country [44].

In the Mekong basin region such as Cambodia, Laos, Myanmar, Thailand, and Viet-
nam, more than 400,000 people rely on their livelihoods from bamboo, and it could expect
to increase 800,000 people [45] who are mostly lower income group in need of economic
security. Processing raw bamboo and producing value-added products can generate local
employment opportunities by enhancing the local bamboo value chain [46]. Although
alternative uses of bamboo would be different depending on social, economic, and market
contexts, the value chain analysis demonstrated in this study can be applied elsewhere. The
first step is to evaluate an alternative approach for utilizing local resources that increases
local value capture. Then, assessing available labor force characteristics with necessary job
skills and providing targeted job trainings can increase livelihoods of local villagers and
improve local economies while sustainably using bamboo resources.

5. Conclusions

This study assessed bamboo-based income generations from the existing and new
bamboo product models for local villagers using a value chain approach and provided
empirical assessments of local economic impacts that can be enhanced by the new bamboo
utilization approach. About 60% of the Nongboua households relied on bamboo-based
income during the dry season. Most of them engaged in simply cutting and selling green
bamboos. A new income model should encourage local villagers to increase their roles
within the value chain by selling more value-added products with local bamboo resources.
The new income model made it possible for villagers to build their capacities to make and
sell their own products from local bamboo resources.

This study was conducted at a village level and did not provide complete information
on the whole value chains, especially for bamboo chopsticks made in Vietnam, which
would have provided a better view on the existing and new bamboo product models.
Further study is needed to demonstrate the potential increase in income from the new
model with respect to sales route, bamboo handcraft design, and skill level as well as the
economic and ecological impacts at different scale, such as regional and provincial levels.
The value chain assessment provides the government and policymakers useful information
so that they can find a way to improve livelihoods of local villagers and to manage bamboo
forests in a sustainable way. As this model can utilize any bamboo species, it can be applied
to other local villagers in Lao PDR, as well as neighboring countries.
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