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Workshop on climate change, forestry and agriculture interface: Adaptation, mitigation and green
growth through improved academic, research and technical competence in Myanmar
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REDD-Plus INTORMATION -20-
Fuel Efficient Stoves and Biomass Gasifiers in the Context of REDD+

U Sein Thet
Project Coordinator, ITTO REDD — Plus Project

Energy comes from many sources. Some of
the sources are fossil fuels (also called
hydrocarbons), like coal, oil, and natural gas.
These sources must be extracted from the earth
before they can be used. There are also
renewable sources of energy. such as water,
the wind, wood and other plants (also known
as biofuels), and the sun. Renewable energy
resources are those energy sources that are
naturally restored over a short period of time.

The diverse energy resources of Myanmar
consist of crude oil, natural gas, hydropower,
coal. and renewable energy sources (such as
biomass, geothermal, biofuel. wind, and solar
energy). Biomass accounts for 66.9% of the
estimated annual energy consumption of
Myanmar, crude oil and petroleum products
(chiefly diesel and gasoline) account for 14.9%,
hydropower 6. 1% natural gas 11.1%. and coal
and lignite 1%. Energy use in Myanmar
traditionally depends upon energy sources such
as Tuelwood, charcoal. and biomass.
Agriculural by-products, such as pigeon pea
stocks, sugarcane burgesses, rice straws, rice
husks, sesame stalks, and palm leaves, offer
limited sources of energy. However, the use of
energy sources, such fuelwood and charcoal,
aggravates forest degradation. and
consequently threatens the environment.

Wood is important to food security in many
ways. Indeveloping countries of Asia and the
Pacific, at least 75 percent of the population
has to depend on fuel-wood for cooking.
Shortages of fuel-wood may mean that food is
inadequately cooked. or is only cooked once a
day. The excessive time and effort spent by
women to gather and transport fuel-wood for
cooking family meals leaves them very little time
toengage in other important home tasks, such
as caning for the young children, cleaning house,
etc. Food security implies both physical and

economic access to food. Forests in Myanmar
generate huge amounts of income and
employment that place people in a better
position to purchase rather than produce their
own food. Income and employment would
generate when people become involved in
family or community oriented foresiry activities
such as harvesting, processing and marketing
forest products.

To achieve the MDGs goals, Myanmar aims
to integrate the principles of sustainable
development into its policies and programs and
reverse the loss of environmental resources.
However, the accumulated use of solid fuels-
including charcoal, fuel-wood, and their
substitutes- is exerting increasing pressure on
the country’s natural resource base. Linkages
among use of solid fuel (mainly cooking), indoor
air pollution, deforestation, soil erosion and
greenhouse gas emission are well known, With
the majority of the population about 70% who
live in rural areas are using solid fuel/wood (over
904 ), the improved cook stove (ICS) are
significant efforts to reduce wood fuel
consumption and to promote environmental
sustainability. Another system to reduce
consumption of wood fuel is making briquettes
and fuel sticks from agricultural crop waste and
lumber waste.

Forest Department has been taking
measuring o meet bio-energy of country within
ils capacity by establishing fuel-wood
plantations and community forests. On the other
hand, the Department has been encouraging the
efficient use of energy by distributing efficient
stoves and use of alternative energy sources
such as agricultural wastes and briquettes as
fuel-wood substitutes. There are some
achievements of energy developments in
forestry sector of Myanmar. The Forest
Department has established a total of 967.477
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ha of forest plantations until March 2012. Of
which, about 215,088 ha (22.23% of total
plantation area) are the village supply
plantations which aim to fulfill the needs of fuel-
wood in rural areas. The issuance ol the
“Community Forestry Instructions (CFI)" in
1995 is asignificant break-through in the history
of Myanmar forestry. The Instructions stress
the importance of local community participation
sharing their responsibility in sustainable forest
management, and address the basic needs of
the rural poor for firewood, small timbers and
non-wood forest products (NWFPs) while
payving equal attention to the environmental
issues. According to the CFI, local communities
are granted a 30-vear land lease for the
establishment of community forestry. The total
establishment of community forests has reached
about 44,283 ha at the end of March 2012, It
is estimated that community forests would fulfill
25% of the fuel-wood demand at the end of
2030-203 1. Community participation in forest
conservation activities plays a crucial role in
achieving the renewable energy targets of
forestry sector set in NFMP. Therefore,
Department will promote community- based
forest management while gradually reducing
village firewood plantations established by the
department in order to provide more room for
the local communities in forest management.
Existing legal instruments will be reviewed
through stakeholder consultative meetings. and
revised accordingly. Moreover, extension and
strengthening capacity on community forestry
will be continued in cooperation with INGO,
NGOs.

In Forestry sector of Myanmar, activities for
promotion of renewable energy are being
implemented in conjunction with climate change
mitigation activities. Ministry of Environmental
Conservation and Forestry welcome proposals
for CDM projects related to dissemination of
fuel-efficient stoves with a view to conserving
renewable bio-energy resources in sustainable
manner while providing incentives to rural
communities using revenue to be obtained from
CDM. In addition, Reducing Emissions from
Deforestation and Forest Degradation — plus
(REDD+) readiness activities are being initiated
in forestry sector of Myanmar. REDD+

activities can achieve not only control of the
deforestation and forest degradation and
carbon enhancement of the forests but also
improvement of the livelihood of the local
people by means of carbon revenue and
increased employment.

In the early seventies the Forest Department
(FD) could successfully convince the higher
authorities that “for every forty tons of timber
extracted from the forest. one acre ((.405)
hectare of plantation should be established so
as to make up for the exploitation of the past
and build up a wood capital for the future™. A
wood capital of 40 tons per acre (140m*ha
was calculated from the merchantable volume
of timber available at the rotation age of the
average quality (Site Quality III) of teak
plantation. That policy was applied in the third,
fourth and fifth 4-year plans starting with 4,050
ha annually to reach a maximum annual target
of about 36,420 ha. In establishing these
plantations, FD categorized four types of forest
plantations namely commercial. watershed,
industrial and fuel wood plantations. The total
areas of these plantations established up to date
(2011) amounted to 967,477 ha. The
constituents of forest plantations according to
different types are: commercial plantations 567
watershed plantations 14% industrial plantations
8% and fuel wood plantations 22%
respectively. Wood species planted for
commercial plantations and industrial
plantations are teak. Pyinkado (Xylia
dolarbriformis), Padauk (Prerocarpus
macrocarpus), etc. Pyinkado, Padauk and
some other species are planted for watershed
plantations. Common species planted for
fuelwood plantations are Eucalypt, Bawzagaing
(Leucaena leucocephala) Mazali (Cassia
siamea), Kakko (Albizzia lebbak), Sit
(Albizzia procera), Sha (Acacia catchu),
Auwrisha (Acacia auriculiformis) and Senegal-
sha (Acacia senegal).

It is common cultural practice that
predominantly women and children are in
charge of preparing family meals: this makes
them also responsible for gathering or
purchasing the fuel used. Gathering firewood
requires an average of 4-6 hours per day for
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households in remote locations, leaving less time
in the day to do other activities. For children
this means that school related activities are
decreased. Due to the close relationship energy
services have with other MDGs, it would be
difficult to achieve the MIDGs without addressing
the issue of energy poverty. People who depend
on biomass are exposed to the possible danger
of physical harm (burns and fires) and health
related issues as a result of indoor air pollution.
This has resulted in high montality. especially for
women and children who lack adequate access
to health care (UNDP/WHO, 2009). Also. the
inefficient technology used for cooking means
that more biomass is used than required,
depleting the wood resources, The environmental
and health consequences to immediate
communities and wider society of the continued
use of biomass indoors and in inefficient
arrangement are grave.

Agenda 21 stresses developing new and
renewable sources of energy and making energy
distribution and use cheaper, more efficient. and
less polluting. It also recognizes that energy
distribution should be equitable and provide
enough energy to meet people’s needs.
According to Agenda 21, governments should
identify and develop clean, commercially viable
energy sources and technologies: increase the
supply of energy in order to power sustainable
development: develop an appropriate
framework for policy decisions about energy,
the environment, and the economy (a framework
that should include Environmental Impact
Assessments): research and develop more
energy-efficient technologies and renovate old
power systems to make them more efficient: and
improve energy efficiency through policies,
technology, and public education— which should
also promote new energy sources.

Biomass, or more particularly wood, can be
converted to a high-energy combustible gas for
use ininternal combustion engines for mechanical
or electrical applications. The process is
generally known as gasification and the
technology has been known for decades. but
its application to power generation is of recent
origin. A biomass gasifier consists of a reactor
where, under controlled temperature and air

11.

12

supply, solid biomass is combusted to obtain a
combustible gas (consisting of H,and CH).
This gas passes through a cooling and cleaning
system before itis fed into a compression ignition
engine to run in dual fuel mode for generation
of mechanical power orelectricity (by coupling
to a generator). An assessment of its potential
concluded that India presents a unique
opportunity for large-scale commercial
exploitation of biomass gasification technology
tomeet a variety of energy needs, particularly
in the agricultural and rural sectors.

A biomass gasifier is the broad term for a
device that tums solid biomass into gas that can
subsequently be burnt in a controlled manner.
Unlike in the open fire, the gas-generation is
controllably separate in space and time from
the gas-combustion. While open fires and most
conventional cook-stoves are regulated by the
fuel supply, most gasifiers are controlled by the
air supply. Gasifiers offer the potential to
deliberately optimize the frame-conditions of
each conversion step. By controlling the inputs
heat and air, an exceptionally clean combustion
of biomass can be achieved. The major
challenge is to get the right amounts of air to
the right places.

Biomass gasification means incomplete
combustion of biomass resulting in production
of combustible gases consisting of Carbon
monoxide (CO), Hydrogen (H,) and traces of
Methane (CH,). This mixture is called producer
2as. Producer gas can be used to run internal
combustion engines (both compression and
spark ignition), can be used as a substitute for
furnace oil in direct heat applications and can
be used to produce. in an economically viable
way, methanol —anextremely attractive chemical
which is useful both as fuel for heat engines as
well as chemical feedstock for industries. Since
any biomass material can undergo gasification,
this process is much more attractive than ethanol
production or biogas where only selected
biomass materials can produce the fuel.
Consequently, more advanced technology in
biomass and bio energy utilization is important
to maximize their utilizations benefiting in not
only energy stability but also environmental
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