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Abstract:

The Vietnamese government has committed strongly to reducing greenhouse gas emissions to zero by 2050 at
the United Nations Climate Change Conference in Glasgow (COP26). Vietnam possesses significant potential to
develop renewable energy from wood biomass and agricultural residues. This study comprehensively evaluates
the status and potential of fuel pellet production and utilisation in Vietnam. Factors affecting fuel pellet
production were evaluated. Vietnam’s total wood pellet output is approximately 5 million tonnes per year. Raw
materials are mainly derived from residues of plantation forests (90%) and the wood processing industry (10%).
Vietnam’s wood pellet production potential could increase two to three times due to the extensive plantation
forest resource of nearly 5 million hectares. Currently, Vietnam does not utilise any wood pellets or wood chips
as fuel to produce electricity domestically. The Vietnamese government is strongly committed to achieving net-
zero emissions by 2050 and has implemented numerous policies and mechanisms to encourage the development
of renewable energy. Owing to the vast potential of biomass from both forestry and agricultural residues, the
export of wood fuel, such as wood pellets and wood chips, is expected to continue increasing in the future due
to rising global demand.
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with the ultimate goal of mitigating global warming
[3]. At the COP26 Conference, Vietnam and nearly 150
countries committed to achieving net-zero emissions
by 2050. The strong commitment of the Vietnamese
government at COP26 has necessitated a significant
shift in socio-economic development thinking within the
country. The need for a green transition is stronger than
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direct investment (FDI), industrialisation, and population
growth, impact methane emissions and commitments to
COP26 in the Vietnamese context. T.H. Le (2022) [5]
analysed the economic and environmental impacts of
non-renewable and renewable energy consumption and
CO, emissions in Vietnam using innovative multivariate
wavelet analysis tools.
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Technologies have been researched and developed to
convert biomass energy into forms that are practical for
Vietnam’s conditions [6-12]. Besides energy conversion
technology, several studies have addressed the current
situation and solutions for developing renewable energy
sources in Vietnam. A.H. Truong, et al. (2022) [13]
assessed the technology of blending 5% rice straw in two
existing coal power plants in Vietnam, concluding that
co-firing is cheaper than coal but not significant enough
to motivate stakeholders. K. Handayani, et al. (2022)
[14] indicated that in power sector pathways under the
net-zero emissions scenario, ASEAN member states
need to swiftly capitalise on their currently underutilised
renewable energy potential to achieve net-zero emissions
by 2050. D.L. Bui, et al. (2023) [15] calculated that for
the 664,500 tonnes of pellet yields, the total amounts
of carbon dioxide (CO,) emitted during production
and transportation are 7,680.6 and 28,627.0 tonnes,
respectively. T.N. Do, et al. (2023) [16] recommended
strategies to phase out unabated coal power by the
2040s, including (1) reforming regulations to facilitate
investments in clean energy, electricity transmission, and
energy storage; (2) continuing political prioritisation; and
(3) building broad-based support from the community
and enterprises. By applying the principles of a circular
economy for sustainable development, the wood industry
can contribute to Vietnam’s commitment to carbon
neutrality by reducing the total net carbon emission from
+552,750 tonnes COZCq to -1,145,940 tonnes C02cq per
year [17]. Early preparation of transmission systems
for solar and wind electricity is needed to maximise the
potential for expanding the use of these technologies
[18]. However, most studies have not provided reliable
data on the status, potential, and factors affecting the
development of biomass energy sources in Vietnam.

Vietnam currently has more than 3 million hectares
of commercial forests, annually providing 40 million m?
of wood for the manufacturing industry. In addition to
domestic wood sources, Vietnam also imports 322 types
of wood to meet domestic needs and for export to 104
countries. Residues from industrial wood are utilised and
become a rich source of raw materials for stable biomass
energy development. Moreover, rice straw, rice husk,
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sugarcane bagasse, and coffee husks are also inputs for
available biomass energy in Vietnam. The combination
of wood biomass resources from forests and plantations
will undoubtedly play a crucial role in the development
of energy alternatives [19].

The total amount of municipal solid waste (MSW)
was 27 million metric tonnes in 2015 and is projected
to reach 54 million metric tonnes by 2030. However,
waste management and treatment in Vietnam are labour-
intensive and inefficient. Vietnam consumed 65.5 million
tonnes of coal in 2020, while a large amount of MSW was
not utilised for energy production. Therefore, searching
for alternative fuels that could replace fossil fuels and
reduce gas emissions is an urgent need [6].

Vietnam has great potential to develop renewable
energy from biomass resources. However, agricultural
residues and other biomass are often unused or only used
on a small scale. It is estimated that more than 40 million
tonnes of rice straw are generated annually. However,
this volume of straw has not been used effectively; on the
contrary, it is one of the sources of serious air pollution
due to the habit of burning in the rice fields. T.H. Le
(2022) [5] produced rice straw pellets mixed with
additives at a scale of 500 kg/day, opening the possibility
of using pellets from agricultural residues as fuel. Other
common sources of agricultural residues in Vietnam
include approximately 8.6 million tonnes/year of rice
husks, 3.5 million tonnes/year of sugarcane bagasse, and
about 5 million tonnes/year from other sources. The total
potential electricity generation capacity from this by-
product source is over 1500 MW,

This study collected data from government statistical
sources, timber and forest associations, and other reliable
sources. The data were compiled and analysed to provide
information on the status of raw materials for wood
pellet production and biomass utilisation in Vietnam.
The prospects for wood pellet production and biomass
use were analysed comprehensively in the context of
Vietnam’s strong commitment to net-zero emissions by
2050. Factors affecting wood pellet production, such as
raw material sources, forest land planning, sustainable
certified forest development, and international and
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domestic markets, were evaluated. Vietnam’s biomass
energy development policies were also discussed to
assess the prospects for developing the wood pellet
production industry and future use. For the first time, the
study analyses the overall picture of all factors affecting
the development of biomass energy pellets in Vietnam,
from raw material types and sources to fuel pellet market
development orientation, to Vietnam’s policies with the
goal of reducing net emissions to zero by 2050.

2. Subjects and methodology

Raw materials for producing fuel pellets primarily
come from wood, agricultural residues, and municipal
solid waste. Fig. 1 presents the scope of the study’s
assessment, which includes raw material sources, fuel
pellet production, and market. Factors affecting raw
material sources encompass geographical location,
forest development policies, sources of agricultural
residues, plantation forests, and the wood processing
industry. Vietnam has forest resources that are unevenly
distributed among regions. Moreover, in wood pellet
production, the logistics costs of raw materials account
for a significant proportion. Vietnam’s wood processing
industry utilises wood from domestically grown forests

Vision 2030

but mainly relies on imported wood sources. Residues
from the wood processing industry provide raw materials
for wood pellet production.

Fuel pellet production is considered in terms

of technological aspects, policies, manufacturing
enterprises, capacity, and geographical location. The
fuel pellets currently produced and traded are mainly
pellets from wood raw materials. There are some projects
producing fuel pellets from agricultural residues such
as rice husks, straw, or municipal solid waste, but the
quantities are small. Therefore, the pellet production

section mainly considers wood pellet production.

Factors affecting the fuel pellet consumption
market include the international and domestic markets.
Future market development trends are also discussed.
Additionally, common factors affecting fuel pellets
include policies on Vietnam’s energy and electricity mix
in the future with a vision to 2030 and 2050, and policies
on developing Vietnam’s wood processing industry.
Vietnam’s commitments at COP26 and the development
of Vietnam’s carbon credit market also influence the
production and consumption of fuel pellets in the

domestic market.
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Fig. 1. Boundary of investigation of the status and the prospect of fuel pellet production and utilisation in Vietham.
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3. Results and discussion
3.1. Status of fuel pellet production in Vietnam

The status of fuel pellet production in Vietnam
encompasses factors such as raw material sources,
production volume and value, manufacturers, and
markets.

3.1.1. Raw material

In Vietnam, wood pellets are typically made from
waste wood such as sawdust, shavings, and tree branches.
These materials are compressed under high pressure
into pellet form. Some informants noted that small-
scale producers often use any timber available locally,
with a network of traders purchasing materials from
villagers. However, some large-scale producers have
their own plantations, typically of acacia or eucalyptus
wood, some of which have Forest Stewardship Council
(FSC) certification. Raw materials for wood pellets from
domestically grown forest materials account for about
90% of the total supply of raw materials for wood pellet
production. Raw materials from sawmills and wood
processing factories account for less than 10% of the
total source for the entire wood pellet industry (Fig. 2).

Official statistics from the Ministry of Agriculture
and Rural Development indicated that Vietnam currently
has nearly 14.7 million hectares of forest. According to
function, this area is divided into protection forests (4.7
million hectares, 31.8% of the total area), special-use
forests (2.2 million hectares, 14.8%), and production
forests (7.8 million hectares, 53.4%). Production forests,
which are the source of raw wood for the processing
industry, are mainly located in the Northeast (2.42 million
hectares), the North Central region (1.66 million hectares),
and the Central Highlands (1.53 million hectares).
According to origin, forests are classified into natural
forests (10.3 million hectares) and plantation forests (4.4
million hectares). Fig. 3 shows the area of natural and
plantation forests in different regions of Vietnam. Of the
4.4 million hectares of plantation forests, they are mainly
located in the Northeast with 1.58 million hectares, the
North Central region with 0.92 million hectares, and the
Central Coast with 0.87 million hectares [21].
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Fig. 2. Biomass feedstock for wood pellets production [20].
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Fig. 3. Distribution of natural forests and plantation forests
by region in Vietnam [21].

Table 1. Statistics of certified forest areas in Vietnam [21].

Certified forest area by 2021

. Number of
Location certificates g, Notwral  Plantation Tree type
forest  forest
Northwest 1 6,314 0 6,314 acacia
Northeast 23 85,549 5,178 80,371 acacia
acacia,
North Central 21 79,046 30,889 48,157 natural forest,
bamboo
South Central 3503 499 33004 acacia
region
Highlands 7 24718 486 24232 acacia, rubber
Southeast 12 71227 3,043 74,184 acacia, rubber
Southwest 1 752 0 752 acacia
Vietnam 74 307,109 40,095 267,014
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The
development of plantation forests with sustainable
forest management certificates (FSC, PEFC) because the

government has been encouraging the

demand for certified wood used as input materials for
export products is high and increasing. Statistics from
the General Department of Forestry indicated that by
the end of August 2021, the total area of certified forests
in Vietnam reached over 307,000 hectares, including
40,000 hectares of natural forests; the rest is plantation
forests as shown in Table 1. The area of certified forests
accounts for only 8.4% of the total plantation forest area

of the country.
3.1.2. Wood pellet production volume and value

Most wood pellets produced in Vietnam are exported.
There is no statistical data on the amount of wood pellets
consumed domestically. Based on a survey of wood pellet
factories, most of the pellets produced are sold to trading
companies for export. Hence, the amount of wood pellets
consumed domestically is very small. Additionally,
thermal power plants in Vietnam all use coal, natural
gas, or biomass such as sugarcane bagasse and rice
husk. There are no power plants that use wood pellets
or co-firewood pellets with coal to produce electricity.
Therefore, in this study, data on exported wood pellets
were used to represent data on domestically produced

wood pellets.

Figure 4 shows the volume and value of wood pellets
produced from 2013 to the end of 6 months, 2023. In
2013, the production of wood pellets was only 175
thousand tonnes, and the amount increased rapidly due
to demand from Japan and Korea, especially after 2018,
peaking in 2022 at nearly 5 million tonnes. In the first
six months of 2023, the production of wood pellets was
nearly 2.1 million tonnes. Although it is lower than in
2022, it is still at a high level. In 2022, the export value
of wood pellets was nearly 800 million USD, nearly
double that of 2021, although the output of wood pellets
increased by 40%.
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Fig. 4. Volume of pellets exported from Vietham from 2019
to the end of 6 months in 2023 [22].

3.1.3. Wood pellet manufacturers

Currently, Vietham has more than 100 enterprises
directly involved in exporting wood pellets and over 300
large and small wood pellet manufacturers. However,
wood pellet export is almost concentrated in a few large
enterprises. Among the enterprises directly involved
in exporting wood pellets today, there are only eight
companies with an export volume of over 100,000 tonnes
annually. The export volume of these eight enterprises
accounts for nearly 67% of the total export volume of
wood pellets in Vietnam. Among them, there are three
enterprises with an export volume of over 400,000
tonnes, and particularly one enterprise with a very large
export volume of wood pellets, nearly 714,000 tonnes,
accounting for about 20% of the total export volume of
wood pellets of Vietnam.

3.1.4. Wood pellet exporting markets

Korea and Japan are the two largest wood pellet
import markets of Vietham. The volume of wood pellets
exported from Vietnam to these two countries accounts
for over 95% of the total volume of wood pellets exported
from Vietnam to all markets. The source of raw materials
to produce pellets exported to Korea and Japan differs.
Wood pellets exported to Korea are mainly made from
the by-products of the wood processing industry such as
sawdust, shavings, and wood chips. Enterprises exporting
pellets to Korea are mainly located in the Southeast
region, where furniture factories are concentrated.
Pellets exported to Japan must be made from domestic
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Fig. 5. Pellet export volume and volume by markets from 2019 to 6 months in 2023.

plantation timber with an FSC certificate. This material is
only available where there are large regions of plantation
forests, particularly from the Central region to the North
of Vietnam.

Figure 5 shows the volume and value of pellets
exported from Vietnam from 2019 to the end of 6 months
in 2023, respectively. In 2022, exports increased sharply
when the export volume reached nearly 4.9 million
tonnes and the export value reached 0.79 billion USD.

3.2. Prospects of fuel pellet production

Prospects for developing fuel pellet production are
considered, focusing on three aspects: raw material
sources, markets, and related policies.

3.2.1. Raw materials sources

Potential of wood, agricultural, and municipal solid
waste biomass: According to the Institute of Energy,
Ministry of Industry and Trade, the total potential of
wood biomass for energy is nearly 25 million tonnes/
year, equivalent to 8.8 million tonnes of crude oil. The
agricultural biomass energy potential, including straw, rice
husk, sugarcane bagasse, and other agricultural products,
is up to nearly 53.5 million tonnes/year, equivalent to
12.8 million tonnes of crude oil. The biomass energy
in Vietnam includes wood biomass (25 million tonnes)
from forest residues and the wood processing industry,
MSW (27 million tonnes), and agricultural residues
(53.5 million tonnes). Agricultural residues consist of
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40 million tonnes of rice straw, 8.6 million tonnes of
rice husks, 3.5 million tonnes of sugarcane bagasse, and
others of 1.4 million tonnes.

Plantation forest: Vietnam has a total plantation forest
area of 4.4 million hectares. Of which, households,
forestry companies, and commune People’s Committees
manage 1.45 million hectares, 0.62 million hectares, and
1 million hectares, respectively. The remaining areas
are plantation forests for protection and special use.
Generally, forest lands of households and commune
People’s Committees are used inefficiently due to several
difficulties such as lack of access to investment capital,
science and technology, and management qualifications.
Connecting with businesses can help minimise any
restrictions, with the potential for large timber plantations
in the future. Part protection and special-use forests are
bare land and degraded forests. The government needs to
put bare land areas and irreversibly degraded forests into
developing plantation forests.

Vietnam’s forestry development strategy for the
period 2021-2030: Vietnam sets strategic goals for forest
development and wood processing in the 2021-2030
period as follows: The growth rate of forestry production
value is from 5.0 to 5.5%/year in the period 2021-2025
and remains stable until 2030. Export value of wooden
furniture and non-wood forest products: reaching 18-
20 billion USD by 2025; reaching 23-25 billion USD
by 2030. Domestic wood exploitation output reaches

DECEMBER 2024 « VOLUME 66 NUMBER 4



ENVIRONMENTAL SCIENCES | ECOLOGY, ENVIRONMENTAL SCIENCEm

45 million m*/year by 2025, over 62 m*/year by 2030,
basically meeting the demand for raw materials for wood
and forest product processing. Improve the quality and
efficiency of plantation forests and agroforestry systems;
issue certificates of sustainable forest management for
0.5 million hectares in the period 2021-2025, reaching 1
million hectares in the period 2026-2030. Thus, compared
to the status of Vietnam’s forest product exploitation in
2020, by 2025 the output will double, and by 2030 the
output will triple. Thus, the potential to provide raw
materials for wood pellet production in Vietnam can
increase 2-3 times in the period 2025-2030, equivalent to
an increase in wood pellet output of 8-12 million tonnes.

Other popular biomass sources: The cinnamon area in
Vietnam covers about 150,000 hectares, accounting for
17% of the global cinnamon area, located mainly in the
provinces of Lao Cai and Yen Bai. Currently, Vietham
is the world’s third-largest producer and exporter of
cinnamon in terms of output, after Indonesia and China.
The cinnamon branches and wood are estimated at
700,000 tonnes/year, of which cinnamon branches
after separating essential oil are estimated at 400,000
tonnes/year and cinnamon wood at 300,000 tonnes/year.
Currently, there are no large-scale factories processing
this residue. This is a great potential source of biomass
for wood pellet production.

Statistics from the Vietnam Rubber Association
showed that Vietnam’s rubber area in 2021 reached nearly
939,000 hectares, of which the area of smallholders’
accounts for about half. In particular, the rubber industry
is expected to contribute to Vietnam’s wood industry by
about 7-8 million m* annually from the replantation of
rubber tree area of over 25,000-30,000 hectares to provide
large timber for about 20% of raw material needs.

The bamboo plantation area is 1,480,000 hectares,
accounting for 10.5% of the total forest area of the
country, of which pure forests have 240,925 hectares,
mixed forests (wood and bamboo) of 1,152,864 hectares.
Exploitation output is 40 million trees/year, equivalent
to 0.92 million tonnes/year: In 2030, 57,000 hectares,
exploitation output of 76 million trees/year equivalent
to 1.75 million tonnes of bamboo/year. Bamboo wood
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pellets have the highest quality among wood pellets
due to their very low ash content. It is estimated that
the number of by-products from the bamboo products
processing industry will be about 200,000 tonnes in 2020
and increase to 350,000 tonnes in 2030.

3.2.2. Overseas and domestic markets

Exports are currently on the rise. The world’s demand
for pellets is projected to increase by about 250% over the
next decade, reaching 36 million tonnes from 14 million
tonnes in 2017. In recent years, demand has increased
mainly in FEuropean countries, Japan, and Korea.
However, Vietnam’s pellet industry could expand the
market when consumption demand in Vietnam begins to
show signs of rapid growth as the government is making
efforts to fulfill its commitments to reduce greenhouse
gas emissions and use clean energy, including pellets to
replace coal in energy production. The Power Masterplan
V11, which was approved by the government on 15 May
2023, prioritises the development of renewable energy
sources, including biomass power to replace high-
emission coal power. Therefore, the demand for wood
pellets in the domestic market may expand very quickly
in the future.

3.3. Status and prospects of biomass utilisation in
Vietnam

3.3.1. Energy and power mix in Vietnam

Figure 6 describes Vietnam’s energy mix in 2020
and 2021. Vietnam’s main energy sources include coal,
natural gas, hydroelectric, and renewable energy. The
proportion of renewable energy increased significantly
from 5 to 11%, mainly from wind and solar energy. Coal
still accounts for the largest proportion of Vietnam’s
energy mix, about nearly 50%. Hydroelectric accounts for
31% of Vietnam’s energy structure, the rest is natural gas.
In the period from 2011 to 2021, the energy consumption
rate increased by an average of 7.2% per year, among the
highest in the world.

The lower heating value of some fuels such as coal is
17-25 MJ/kg, natural gas 42-55 MJ/kg, biomass 12-16
MJ/kg, and MSW 7-9 MJ/kg. The amount of coal and
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Fig. 6. Vietnam’s energy mix in 2020 and 2021 [23].
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Fig. 7. Vietnam’s power mix in 2021 and vision to 2030 and 2050 [24].

natural gas that could be replaced by biomass can be
roughly estimated based on calorific value. At the current
energy mix in Vietnam, agricultural residues, woody
biomass, and MSW can replace more than 25 million
tonnes of coal (12 million tonnes of natural gas); 12.5
million tonnes of coal (6 million tonnes of natural gas), 9
million tonnes of coal (4 million tonnes of natural gas),

respectively.

In the period 2021-2050, the growth rate of energy
demand is about 6.5-7.5% per year. The total final energy
demand is 107 million tonnes of oil equivalent in 2030
and will reach 165-184 million tonnes of oil equivalent
by 2050. The total primary energy supply will be 155
million tonnes of oil equivalent in 2030 and 294-311
million tonnes of oil equivalent by 2050.
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By the end of December 2021, the electricity output
from renewable energy was expected to reach 110
billion kWh, accounting for nearly 43% of the electricity
generation output of Vietnam’s power system, of which
31% is hydropower and 12% is wind, solar, and biomass
power (Fig. 7) [24].

The ratio of coal power will decrease from 46% in
2021 to 20% in 2030 and to zero by 2050. The proportion
of other renewable energy will increase from 8.5 to 32.4%
(wind power) and from 8.5 to 32.4% (solar power).
Hydroelectric will increase output from 31,746 to 81,566
MW, but the proportion in the electricity mix will decrease
from 21.1 to 14%. By 2050, the total biomass potential
is over 120 million tonnes, and MSW is about 60 million
tonnes, equivalent to 40 million tonnes and 10 million
tonnes of oil equivalent, respectively. Wood biomass and
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agricultural residues can replace 60 million tonnes of
coal, and MSW can replace 20 million tonnes of coal.
In the power production mix, the total power generation
capacity from biomass and waste will be about 38,500
MW. By 2050, Vietnam will no longer produce electricity
from coal, but will still produce electricity from natural
gas. However, to evaluate the CO, emissions of biomass
pellet products, lifecycle analyses are necessary under
Vietnamese conditions. The carbon footprint of wood
pellets ranges from 30 to 106 kg CO,/MWh depending on
the type of wood used to produce the pellets, its source,
and the drying method. The carbon footprint of coal is
about 850 kg CO,/MWh. The CO, emission reduction
from using wood pellets can be from 88-96% compared
to coal.

3.3.2. Biomass power plants

Vietnam has issued a number of decisions related
to biomass power development such as Decision No.
24/2014/QD-TTg supporting the development of biomass
power projects in Vietnam, Decision No. 51/VBHN-
BCT on the mechanism to support the development of

Biomass factory name

XLCT Vietnam
Tasco

Tam Sinh Nghia
Vietstar

Tra Vinh

Hau Giang
Ngoi sao xanh-GCEP
Tra Noc 2

Rung Xanh
Minh Hung

Gia Lai

Ninh Hoa

Nghe An

Lam Son

Soc Trang
Thien Y
Vietnam sugar
Can Tho
Bourbon Tay Ninh
SK An Khe
Tuyen Quang
KCP Phu Yen

biomass power projects, and Decision No. 500/QD-TTg
of the Prime Minister approving the National Electricity
Development Plan for the period 2021-2030, with a
vision to 2050 (Power Plan VIII). According to Decision
No. 500/QD-TTg, Vietnam will develop between 1,230
and 2,270 MW of biomass power sources and electricity
from waste by 2030. It is expected that the proportion
of electricity produced from these power sources will
reach about 1.5%. It will develop about 38,447 MW,
accounting for about 6.6% of total electricity production
by 2050 as shown in Fig. 7.

Figure 8 lists Vietnam’s biomass and municipal
solid waste power plants and their respective capacities.
Some factories are in operation, while others are under
construction. Biomass and municipal solid waste power
plants have small capacities ranging from just a few
MW to the largest of nearly 100 MW. The main reason
for small capacity is that factories are built only to
take advantage of available raw materials around them
without mobilising large biomass sources such as wood
pellets and wood chips.

Capacity (MW)

Fig. 8. List of biomass factories in operation and construction in Vietnam.
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3.3.3. Action towards a net zero emissions commitment
by 2050 of Vietnam

Vietnam has taken concrete policy actions to gradually
realise a net zero emissions commitment by 2050,
including: (1) National Steering Committee to implement
Vietnam’s commitments at COP26; (2) Project on tasks
and solutions to implement the results of the COP26
Conference (Decision No. 888/QD-TTg dated 25 July
2022); (3) National Strategy on Climate Change for the
period up to 2050 (Decision No. 896/QD-TTg dated 26
July 2022); (4) Action plan to reduce methane emissions
until 2030 (Decision No. 942/QD-TTg dated 5 August
2022).

For the
activities nationwide to meet commitments at the COP26

implementation of emission reduction

Conference, on 7 January 2022, the government issued
Decree No. 06/2022/ND-CP regulating the mitigation
of greenhouse gas emissions and protection of the
ozone layer. Accordingly, the greenhouse gas emission
mitigation target approved by the Prime Minister in the
Nationally Determined Contribution (NDC) includes
the greenhouse gas emission mitigation target for the
energy sectors, agriculture, land use and forestry, waste
management, and industrial processes in accordance with
the country’s socio-economic development conditions
and international commitments to which Vietnam is a

member.

Vietnam’s updated NDC has

reducing greenhouse gas emissions by 2030 for sectors

set targets for

contributing to achieving net zero emissions by 2050.
On 18 January 2022, the Prime Minister issued a list
of fields and establishments emitting greenhouse gases
that must conduct greenhouse gas inventories (Decision
No. 01/2022/QD-TTg) with nearly 2,000 facilities with
annual greenhouse gas emissions of 3,000 tonnes of
CO, equivalent or more. Sectors and establishments
that emit greenhouse gases are responsible for reporting
emission levels, formulating, and implementing emission
reduction plans to achieve the national goal of reducing

greenhouse gas emissions.
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Based on the decisions issued by the Prime Minister,
ministries and sectors have developed and issued sectoral
action plans to implement commitments at COP26
with very specific targets for each field. The Ministry
of Industry and Trade has researched and developed
a programme to reduce the use of fossil energy in
the energy industry, integrating it into the process of
developing Power Plan VIII and the National Energy
Development Strategy. The Ministry of Agriculture and
Rural Development has developed a plan to implement
the Glasgow Declaration on forests and land use and
submit it to the Prime Minister for approval; reviewing
forest carbon credit exchange projects and implementing
initiatives in the agricultural sector that participated in
the COP26 Conference. The Ministry of Transport has
developed and submitted for promulgation an Action
Programme on green energy conversion and reduction
of carbon and methane emissions in the transport
sector; develop mechanisms, policies, and roadmaps for
developing electric vehicles (E-mobility) for the national
and city levels. The Ministry of Natural Resources and
Environment has developed and published a report on
offshore wind and wave energy potential in Vietnamese
waters to serve the development of renewable energy,
especially offshore wind power projects.

In the updated NDC for 2022, Vietnam increased
its unconditional emission reduction contribution to
2030 from 9% (NDC 2020) to 15.8%; and conditional
contribution from 27 to 43.5% (compared to the business-
as-usual scenario (BAU)). NDC has specific emission
reduction targets for each sector, specifically 37 remedies
in the energy sector, 14 remedies in the agriculture sector,
7 remedies in the forestry and land use sector, 5 remedies
in the industrial processes sector, and 11 remedies in the
waste management sector.

4. Conclusions

Currently, Vietnam’s total wood pellet output is about 5
million tonnes/year. Raw materials are mainly from forest
residues and residues of the wood processing industry.
Vietnam’s wood pellet production potential can increase
2 to 3 times due to the huge plantation forest resource of
nearly 5 million hectares. Vietnam’s plantation forest area
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can be increased by taking advantage of land areas that are
being used ineffectively or fallow. The area of forests with
FSC certification is still small at about 200,000 hectares,
however, the area of forests with FSC certification will
increase in the future, thus providing a source of quality
raw materials for wood pellet production. Wood pellet
production also faces strong competition with wood
chip production due to higher production costs but lower
value. Vietnam currently does not use many wood pellets
or wood chips as fuel to produce electricity domestically.
Currently, the demand for domestic wood pellets for co-
firing to generate electricity is not high, but in the future,
it will compete with wood pellet exports due to the strong
commitment of the Vietnamese government to net zero
emissions by 2050.

Vietnam is a country with huge biomass potential
from forestry and agricultural residues. By 2050,
biomass energy and MSW could account for up to 16%
of Vietnam’s total energy mix. However, the application
of bioenergy has many limitations in terms of technology,
conversion efficiency, and economic competitiveness
compared to fossil energy sources. Therefore, many policy
mechanisms are needed to encourage the development
of energy sources from biomass and household waste.
Furthermore, the biomass pellet production process also
emits greenhouse gases. Therefore, life cycle analysis is
needed to predict the percentage of biomass energy that
can replace fossil fuels.

Currently, Vietnam’s biomass electricity mainly
utilises sugarcane bagasse, rice husks, and municipal
solid waste. There are no biomass power plants from
wood pellets or wood chips in Vietnam. The proportion of
biomass electricity in Vietnam in the future will increase
but not significantly compared to other renewable
energy sources. The Vietnamese government is strongly
committed to reducing net-zero emissions by 2050 and
has many policies and mechanisms to encourage the
development of renewable energy. However, due to
the huge potential of biomass from both forestry and
agricultural residues, the export of wood fuel such as
wood pellets and wood chips will continue to increase in
the future as world demand is still growing.
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