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By Bhola Bhattarai, NAFAN, Nepal

THE INDUSTRIALISATION OF 
FOREST-BASED BIOENERGY 
PRODUCTION IN NEPAL AND ITS 
IMPACTS ON WOMEN AND OTHER 
FOREST-DEPENDENT PEOPLES

Thinning by forest users | Photo: Bhola Bhattarai • NAFAN 
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INTRODUCTION

The large-scale burning of forest biomass for 
energy, primarily through the use of wood 
pellets, has proliferated over the past 15 
years. This growth has largely been fuelled 
by the false claim that the burning of forest 
biomass is carbon neutral—a flawed approach 
exploited in the climate accounting that 
helps the European Union, United Kingdom, 
United States, South Korea, Japan, and other 
industrialised nations “meet” emissions 
reduction targets under the Paris Agreement.

Bioenergy is a form of so-called renewable 
energy, generated from the conversion of 
biomass into heat, electricity, biogas, and 
liquid fuels. Biomass is organic matter derived 
from forestry, agriculture, or waste streams.

According to Bioenergy Europe’s Supply 
Report 2021, since 2000, the overall use of 
bioenergy has tripled from 41 million tonnes 
of oil equivalent (Mtoe) in 2000 to 117 Mtoe in 
2020, with over 70% of that coming from forest 
biomass, largely in the form of wood pellets. In 
2018, the global demand for industrial wood 
pellets exceeded 52 million tonnes, with the EU 
and UK being by far the largest pellet consumers 
in the world with an annual consumption of 27 
million tonnes. The market for wood pellets 
in Asia is also continuing to grow, largely led 
by South Korea and Japan, and is becoming 
the driving force of the global pellet market 
alongside Europe. Between 2012 and 2019, 
the sector saw an annual growth rate of 11.6%, 
with the highest growth rate in Asia at 49%, 
followed by Oceania at 30%, according to the 
World Bioenergy Association. Without urgentWooden pellets | Photo: Jirkaejc • Envato Elements

https://www.worldbioenergy.org/uploads/201210%20WBA%20GBS%202020.pdf
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policy intervention, this demand is 
projected to continue to grow over the

coming years as countries continue 
to expand the use of bioenergy to 
meet increasing energy demands. 

Not only is burning forest biomass not 
carbon neutral, it also actively harms 
the climate, emitting large quantities of 
greenhouse gases into the atmosphere, 
as well as emissions from the supply 
chain and logging industry. It also directly 
harms forests, threatening biodiversity 
and climate resilience. Furthermore, it 
brings harm to people and threatens the 
rights, interests, lives, livelihoods, and 
cultural values of Indigenous Peoples, 
local communities, and women. 

Nepal has recently sought to capitalise on 
the growth of the global forest biomass 
market and take advantage of government 
policies, largely under the Biomass Energy 
Strategy 2017, by supporting the expansion 
of industrial biomass production. This 
report looks at the development of the 
forest biomass industry in Nepal and 
its economic, social, and environmental 
impacts, specifically on women and forest-
dependent communities in Sarlahi District 
in Southern Nepal.

Tree thinning in Patle community forestry burning for biochar Photo: Bhola 
Bhattarai • NAFAN

Source: The industrialisation of forest-based 
bioenergy production in Nepal and its impacts 

on women and other forest-dependent 
peoples | Bhola Bhattarai • NAFAN
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https://environmentalpaper.org/the-biomass-delusion/
https://www.aepc.gov.np/uploads/docs/2018-07-29_Biomass%20Energy%20Strategy%202073%20BS%20(2017)%20English.pdf
https://www.aepc.gov.np/uploads/docs/2018-07-29_Biomass%20Energy%20Strategy%202073%20BS%20(2017)%20English.pdf
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GOVERNMENT 
BIOENERGY POLICIES 
AND THE GROWTH OF 
INDUSTRIAL BIOMASS 
PRODUCTION IN NEPAL

solutions”. Under this 
strategy, the government 
is promoting the 
development of 
industrial forest biomass 
production. The strategy 
aims to provide technical 
and financial assistance 
for the research 
and development of 
modern, efficient, and 
affordable biomass 
energy technologies 
and industries. This 
plan contradicts the 
science and increasing 
awareness that the 
industrialisation of the 
bioeconomy is harmful 
to the climate, nature, 
and biodiversity, harmful 
to human rights, and 
incompatible with a just 
transition from the fossil 
fuel economy.

Traditional biomass energy, including firewood, cattle dung, and agricultural residues, 
is still the major source of energy in Nepali rural communities, providing 77% of the 
country’s energy needs. 

From the perspective of the bioenergy industry, with 45% of the country under forest 
cover, Nepal is “rich” in forest biomass. According to government figures, the total 
above-ground air-dried biomass of trees in the forests of Nepal is equal to 1,159.65 
million tonnes—an average of 194.51 tonnes per hectare. According to government 
calculations, around 2.76 million tonnes (Mt) of biomass in the form of pellets are 
potentially available from forest-based biomass. 

Over the past decade, Nepal has placed an ever-greater focus on industrialising its 
bioenergy production. Through its Biomass Energy Strategy 2017, Nepal has identified 
forest-based bioenergy, along with hydro, wind, and solar power, as a key element in 
charting the country’s sustainable energy development and transition to “clean energy

Forest management sites in Tilaurakot CFM 
Photo: Shambhu Singh | NAFAN

https://environmentalpaper.org/wp-content/uploads/2022/06/Briefing-Biomass-Delusion-the-Accounting-Problem-1.pdf
https://environmentalpaper.org/wp-content/uploads/2022/06/Briefing-Biomass-Delusion-the-Accounting-Problem-1.pdf
https://www.tandfonline.com/doi/abs/10.1080/15435075.2016.1171228?journalCode=ljge20
https://www.tandfonline.com/doi/abs/10.1080/15435075.2016.1171228?journalCode=ljge20
https://core.ac.uk/download/pdf/52283309.pdf#:~:text=Forest%20Resource%20Assessment%20%28FRA%29%20Nepal%20project%20was%20a,for%20updating%20information%20on%20forest%20resources%20of%20Nepal
https://core.ac.uk/download/pdf/52283309.pdf#:~:text=Forest%20Resource%20Assessment%20%28FRA%29%20Nepal%20project%20was%20a,for%20updating%20information%20on%20forest%20resources%20of%20Nepal
https://frtc.gov.np/downloadfile/main%20result_1470141289_1579861353.pdf
https://frtc.gov.np/downloadfile/main%20result_1470141289_1579861353.pdf
https://www.aepc.gov.np/uploads/docs/2018-07-29_Biomass%20Energy%20Strategy%202073%20BS%20(2017)%20English.pdf
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 According to Nepal’s second Nationally 
Determined Contributions (NDC) 
submitted to the United Nations 
Framework Convention on Climate 
Change (UNFCCC) on December 8, 2020, 
the country aims to be net zero by 2050, 
with transitions to “clean” energies as a 
central element to achieving that goal. To 
achieve this, it will expand clean energy 
generation from approximately 1,400 
MW to 15,000 MW by 2030 in the form 
of mini- and micro-hydro power, solar, 
wind, and bioenergy. At the same time, 
it has committed to maintaining 45% 
of the total area of the country under 
forest cover (including other wooded 
land limited to less than 4%) by 2030, 
as well as managing 50% of Tarai and 
Inner Tarai forests and 25% of middle 
hills and mountain forests sustainably.

The government strategy falsely claims 
that a shift to industrial biomass energy 
production from agricultural residues, 
forest biomass and residues, as well 
as organic waste can be achieved 
alongside supporting environmental 
conservation through the sustainable 
production of biomass energy.

The promotion of alternative energy 
sources, including bioenergy, is also 
present in the Fifteenth Periodic Plan 
of the Government of Nepal 2019-24.  

The Government of Nepal also plans to 
mobilise resources from the Green Climate 
Fund and other national and international 
environment and climate change funds 
to promote alternative energy, including 
wood pellet production.

Under these initiatives, private companies 
have proliferated, benefiting from 
international climate funding and 
favourable financing and loans from local 
commercial banks, including NMB Bank. In 
a recent interview, Sushil Gyawali, the chair 
of the Biomass Entrepreneur Association 
Nepal (BEAN), said companies producing 
biomass and charcoal briquettes and 
wood pellets are “fully sourcing their 
raw materials from forest waste, and 
the quantity of fresh biomass that will 
be converted to prepare charcoal will be 
around 15,000 metric tonnes per year.” 
However, the sourcing of fresh biomass 
from Nepal’s forests for the production 
of wood pellets is double that, at some 
30,000 metric tonnes a year, he said. At 
current rates, that is equal to just 1–2% 
of the total available biomass, he said, 
adding that this rate is likely to increase 
rapidly, especially to fuel enterprises in 
more remote areas of the country as 
Nepal seeks to increase development 
over the next 20 years.

Raw material of industry | Photo: Bhola Bhattarai • NAFAN

MAP CHART 2015-2016

http://climate.mohp.gov.np/attachments/article/167/Second%20Nationally%20Determined%20Contribution%20(NDC)%20-%202020.pdf
http://climate.mohp.gov.np/attachments/article/167/Second%20Nationally%20Determined%20Contribution%20(NDC)%20-%202020.pdf
https://npc.gov.np/images/category/15th_plan_English_Version.pdf
https://npc.gov.np/images/category/15th_plan_English_Version.pdf
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Source: National Land Cover Monitoring System of Nepal, Nepal | 2019

Firewood for burning | Photo: Bhola Bhattarai • NAFAN

As highlighted by Biofuelwatch and 
other NGOs, including the Global Forest 
Coalition (GFC), it will take huge areas 
of land and huge quantities of wood to 
supply a tiny fraction of the energy we 
use—directly threatening forests, local 
communities, and climate mitigation 
targets. Arguments that biomass 
emissions should be considered to be 
zero at the point of combustion because 
carbon has been absorbed during the 
growth of the trees are not credible.   
Burning biomass immediately releases 
CO2 into the atmosphere and it can take 
years for that same amount of CO2 to be 

locked into biomass by a plant. Biomass 
also emits more greenhouse gases per 
unit of energy than most fossil fuels. 

A new report from the US—the world’s 
leading wood pellet exporter—shows how 
the global pellet industry is devastating 
US forests. A recent report from the BBC 
also exposed how an industrial wood 
pellet company in the UK was directly 
responsible for the cutting down of 
primary forests in Canada. This should act 
as an alarm for countries such as Nepal 
not to follow in their footsteps and instead 
focus on truly renewable energies.

https://www.biofuelwatch.org.uk/2018/biomass-basics-2/
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INDUSTRIAL BIOMASS 
WOOD PELLET 
PRODUCTION IN 
SARLAHI DISTRICT, 
SOUTHERN NEPAL

Founded in 2016, Bakas Renewable 
Energy Ltd. is the first company to produce 
bioenergy from forest biomass on an 
industrial scale in Nepal. In 2021, it began 
sourcing and producing wood pellets 
from forest biomass in the state-owned 
Sagarnath Forest Development Project in 
Sarlahi District of southern Nepal, with a 
projected production capacity of 20,000 
tonnes of wood pellets per year. 

Under a 20-year agreement with the state 
Forest Products Development Board, 
Bakas, in partnership with Arbonaut Ltd, 
Finland, is collecting raw material from the 
forest undergrowth of the government-
owned, 13,000-hectare Sagarnath 
Forest Development Project (personal 
communication with a representative of 
Bakas, August 07, 2022). According to the 
terms of the agreement, Bakas can collect 
30,000 metric tons of forest biomass per 
year—equivalent to 50% of the existing 
biomass on the forest floor—from 27 types 

of species including grass, bushes, and 
invasive species. However, the amount of 
biomass being removed is not yet being 
monitored and local forestry officials and 
community members told GFC that the 
company was removing more biomass 
from the forest than permitted under 
the agreement. Bakas is also authorised 
to use forest land to collect and store 
biomass at five sites in the area.

The project has equity investment from 
the competitive climate challenge fund of 
the Nordic Climate Facility Grant, financed 
by the Nordic Development Fund, as well 
as financing from Business Oxygen, an 
SME Venture Fund in partnership with 
the International Finance Corporation. 
The NMB Bank of Nepal is also providing 
debt financing and a working capital loan 
for the production of biomass pellets, 
reflecting strong investment interest in 
industrial biomass production from local 
commercial banks.

Source: Forest-based bioenergy production and its impact in Nepal
Credit: Bhola Bhattarai • NAFAN

http://www.bakas.com.np/
http://www.bakas.com.np/
https://thehimalayantimes.com/business/nmb-bank-signs-agreement-3
https://thehimalayantimes.com/business/nmb-bank-signs-agreement-3
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Biomass burning inside forest |Photo: Sushil Gyawali  • NAFAN

According to the representative of the 
company, about 27,000 tonnes of raw 
materials including forest biomass, farm 
field biomass, sawdust, and agricultural 
byproducts (e.g. bagasse/ply waste, dried 
biomass/agricultural waste, sawdust/cut 
pieces) are being collected every year. 
According to the company, they have been 
extracting around 15,000-20,000 tonnes 
of forest biomass from the Sagarnath 
Forest Development Project in Sarahi 
and Mahottari for the past year, but the 
project is still in its infancy, with a recently 
set up manufacturing unit, and its pellets 
will be on the market soon.          

The company claims light detection 
and ranging (LiDAR) technology has 
been used to map forest undergrowth 
biomass at high resolution. They also say 
they use Arbonaut’s GIS platforms and 
mobile apps for the sustainable harvest 
of biomass resources along with forest 
fire risk assessment and management. 
The company also says it reduces CO2 
emissions through the removal of 
highly flammable biomass and the use 
of advanced forest fire management 
systems. 

This claim is misleading as research shows 
that thinning forests can actually increase 
fire severity, as well as increase carbon 
emissions and reduce forest carbon 
storage.

The company also claims to be supporting 
the local economy through employment 
opportunities. They say that through 
engaging women and other marginalised 
groups in the collection and processing of 
raw materials from the forest floor, as well 
as farmers’ fields, the local community will 
get a 10% equity share of the industry. 
They employ around 200 local people. 

However, these claims do not live up 
to scrutiny. During a recent field visit, 
GFC member organisation National 
Forum for Advocacy Nepal (NAFAN) 
heard complaints from local community 
members regarding several issues with 
the project, including potential breaches 
of the agreement between the Nepal 
Government and Bakas, which are placing 
the community in direct conflict with 
Bakas and its biomass energy project.

In August 2022, NAFAN conducted 
a field visit to Sarlahi District in 
Southeastern Nepal, where we spoke 
with local community members, including 
community forestry leaders, biomass 
collectors, porters, government forestry 
officials and others. The research exposed 
a list of concerns and issues that require 
urgent attention and underlines how the 
continued expansion of biomass energy 
production in Nepal will undoubtedly 
lead to negative environmental, social, 
economic, and health impacts on the local 
community, in particular women.

https://saveourroots.org/false-biomass-energy-industry-claims-demand-a-response/
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Forest biomass conserves landscapes, 
soil, and water resources. The collection of 
forest residues like branches, leaves, and 
bark can eventually reduce the organic 
matter and minerals in the topsoil of the 
forest if collected frequently, exposing the 
forest soil to various harsh environments. 
Meanwhile, cutting down trees for pellet 
production is not ecologically beneficial. 
It can lead to the loss of microbes in 
the soil, eventually leading to the loss 
of biodiversity from the forest floor as 
every living organism in the forest tends 
to directly or indirectly depend on forest 
biomass for food or shelter. Habitat loss 
can be a major impact of forest biomass 
collection in the long term.

During recent NAFAN field observations, 
some of the chief concerns regarding the 
expansion of industrial-scale bioenergy 
production included; reduced access and 
scarcity of forest resources; lack of access 
to grazing lands for community livestock; 
increased air pollution and negative 
health impacts; unfair payments from 
the company for biomass; unsustainable 
collection of forest biomass, including 

tree branches; and undermining of 
community forestry decision making and 
authority, all of which has led to increased 
conflict between local communities 
and companies involved in bioenergy 
production.

A major concern raised by the local 
community in Salahi District concerned 
restrictions on access to and collection 
of forest products. According to those we 
spoke to, the local community is restricted 
from collecting forest waste at the project 
sites because of agreements between 
Bakas and the State Forest Development 
Board. Women from local communities 
are particularly impacted by this, as they 
are primarily responsible for collecting 
grass, fodder, and firewood.

Another issue raised by the local 
community and local officials was that the 
company was potentially removing more 
biomass from the forest than permitted in 
its agreement with the Nepal government. 
Without a proper monitoring mechanism, 
there is no official data on the amount 
and form of biomass being collected by 
the company, when, and from where.

Indigenous women carrying fodder from the forest
Photo: Bhola Bhattarai • NAFAN
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A further issue surrounds allegations the 
company is removing prohibited forms of 
biomass from the forest, beyond those 
permitted by its agreement with the 
government. NAFAN heard from local 
community members and government 
forestry officials that Bakas was removing 
living wood, tree branches, and other 
non-permitted forms of forest biomass. 
Beyond that, we also heard complaints 
from community members that the 
company was not paying the agreed rates 
for biomass collection, failing to fulfil 
its obligations and commitments, and 
causing further economic hardship to the 
local community.

Marginalised, Indigenous and tribal 
communities still depend on forest 
products for their day-to-day existence, 
for food, shelter, employment, and trade. 
Over-exploitation of forest resources to 
meet industrial-scale biomass production 
will inevitably disturb forest biodiversity, 
degrade the soil and eventually affect 
the bioculture, medicinal values, and 
wild food production of the forest from 
which the Indigenous communities have 
traditionally survived.

Women from the local community who 
spoke to NAFAN said that the increasing 
scarcity of grass, fodder and other forest 
products will lead to increased conflict 
within their communities. As women 
are mainly responsible for collecting 
firewood, fodder, and leaf litter, this will 
disproportionately impact them, forcing 
them to travel further to source these 
materials.

Household and small-scale farmers 
rearing goats, cows, and buffaloes raised 

similar concerns. They told NAFAN, that 
due to the establishment of eucalyptus 
plantations and rampant biomass 
production, farmers face a scarcity of 
grass, fodder, leaf litter, and other forest 
products they need for their cattle. “The 
grass and fodder are not easily available 
in our forest after the monoculture 
plantation,” a female farmer, 56, told 
NAFAN.

The removal of forest biomass from the 
forest floor on a large scale also affects the 
water retention capacity of the forest soil, 
which lowers the groundwater recharge, 
eventually leading to the drying up of 
natural springs and small rivers inside 
the forest. As animals like deer, monkeys, 
and wild hogs depend on the forest 
undergrowth for their food, harvesting 
shrubs and grasses leads to food loss for 
those animals. This leads to increased 
agricultural crop damage as the animals 
search for other food sources. 

Just one year into operations, these 
issues have led to conflict between the 
community and the company over the 
project and they have made calls for 
the agreement between Bakas and the 
government to be rescinded. As many 
of these issues disproportionately affect 
women, including restricted access to 
forest-derived products, they are at the 
forefront of this conflict. Any expansion of 
the project would worsen these negative 
impacts and conflict in the area. 

There has been no positive response 
from Bakas or the government to 
these economic, social, health, and 
environmental impacts.

Bara District, Nepal | Photo: Bhola Bhattarai • NAFAN
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CONCLUSION AND 
RECOMMENDATIONS

Forest in Bara, Nepal | Photo: Bhola Bhattarai • NAFAN

11

Nepal’s energy strategy fails to address the full impact of promoting industrial bioenergy 
production from forest biomass. Evidence on the ground shows that even in its nascent 
stage, the industrialisation of the sector is negatively impacting local communities and 
forests. 

Forests provide essential services and products that sustain the lives of millions of 
humans and animals across the planet. Many marginalised Indigenous and tribal 
communities still depend on forest products for their day-to-day survival involving 
food, shelter, employment, and trade. As the above research on the impacts in Sarlahi 
District shows, industrial bioenergy production from forest-sourced biomass threatens 
the rights of Indigenous Peoples and other forest-dependent peoples and communities. 
Any forest-sourced bioenergy production on an industrial scale will inevitably harm the 
local environment and communities, in particular women in all their diversity, and fail 
to contribute to global efforts to mitigate climate change.
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2

3

Nepal should amend its bioenergy strategy and policy to focus on genuine 
renewable energy. Policy focus should instead be on expanding genuine low-
emissions renewable sources, such as solar and wind, that do not damage 
biodiversity or the carbon density and sequestration capacity of forests, in line 
with Nepal’s international human rights and climate change commitments.

Government policies and laws, including those related to forest management 
and the use of forest resources, should ensure the primacy of rights protections 
for Indigenous Peoples and other marginalised communities, including youth 
and women in all their diversities, over private companies seeking to exploit 
forest resources. 

Government must ensure an effective regulation and oversight of biomass 
energy for local, domestic use and should implement social and environmental 
safeguards, including regulations on greenhouse gas emissions, pollution, and 
air quality, as well as guarantee access of marginalised communities to clean, 
dependable and affordable sources of energy.

HALT AND AVOID THE IMPLEMENTATION OF INDUSTRIALISED, LARGE-
SCALE PRODUCTION AND USE OF FOREST BIOMASS FOR ENERGY

ENSURE AND PROTECT THE RIGHTS OF FOREST-DEPENDENT PEOPLES, 
INCLUDING WOMEN AND OTHER MARGINALISED COMMUNITIES

ESTABLISH AN INCLUSIVE AND TRANSPARENT BIOENERGY 
GOVERNANCE MECHANISM

The Government of Nepal should implement the following recommendations to pro-
tect Nepal’s forests from exploitation by the bioenergy industry and ensure the rights 
of forest-dependent people and communities;
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