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«  WCMC/ITUCN/WWEF, 1998. World list of threatened
trees. World Conservation Monitoring Centre/I[UCN- The
World Conservation Union/World Wide Fund for Nature.
Gland, Switzerland.
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REDD PLUS INFORMATION -29-
The Efficiency on Traditional Biomass Energy in the context of REDD- PLUS

By
U Sein Thet
Project Coordinator, ITTO-REDD+ Project

Wood is important to food security in many ways. In developing 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 together and transport fuel-wood for cooking family meals leaves them very little time to engage in
other important home tasks, such as caring 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 forestry
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 fuel (over 90%), the greening of dry zone areas
and the introduction of wood fuel stove/ energy saving stoves(ESS)/ 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.

Biomass accounts for an estimated one — third of'all energy used in developing countries today. Most
of'this biomass is used inefficiently and with significant pollutant emissions by the more than 2 billion people
who cook using direct combustion of biomass. Contrasting today’s use of biomass energy, several recent
major assessment of future global energy supply show much larger roles for biomass energy by the middle of
the 21* Century as part of global strategy for reducing CO, emissions to the atmosphere, when biomass is
grown renewably. (i.e at the same average rate at which it is used for energy). Rural household cooking
accounts for by far the largest consumption of energy in Myanmar due to the large rural population and the
daily cooking cycle needed for sustenance. Cooking relies on woody biomass as the most important national
energy source. In 2013 cooking demand met by biomass sources — firewood, charcoal, agricultural waste,
wood waste and animal dung —amounted to around 80% of total final energy consumed. Of this relatively
large energy consumption, firewood is the dominant fuel used for household cooking. However other forms
of woody biomass in the form of agricultural waste are also used in abundance. Agricultural waste reside
includes cotton and pigeon pea stalks, sugarcane bagasse, rice straw, rice husk, sesame stalks, bamboo and
palm leaves. On a dry weight basis, these forms of woody biomass account for more than half of the wood
fuel used for cooking at rural household level, mostly used together with firewood.

Fast growing trees are the best source of wood biomass material for energy because sustainable
productivity is higher for a unit amount of land compared to other biomass resources. South East Asia,
Malaysia, Indonesia, Myanmar, Thailand and Vietnam, possess large biomass and potentials for their utilization.
However, the potential and database of biomass available for bio energy in this region needs to be explored
and enhanced. Myanmar’s forests have been managed through the formulation and implementation of short
—term and long —term plans. The forest management plans covering the whole country have been formulated
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in line with the modern forestry concepts. The plans focus attention on sustainable production of timber and
NWPEFPs, conservation of wild life and wild plants, and social well- beings of local communities.

MOECAF of Myanmar is committed to achieving SFM. Accordingly, FD will continue to implement
the following measure and activities in support of SFM in accordance with criteria and indicators formulated
in the context of Myanmar.

= To systematically conserve and manage existing natural forests and restore degraded ones in
accordance with the principles of MSS while carrying out reservation to fulfill the forest policy target
of 30%.

= To establish different types of forest plantations for the specific objectives: commercial, industrial,
watershed and fuel wood involving the private sector.

* To expand and enhance protected areas system (PAS) to fulfill the forest policy target of 10% for
biodiversity conservation and climate change mitigation benefits through increasing carbon stocks in
addition to ecosystem services and social benefits;

= Toeffectively harvest and utilize forest resources including non —timber forest products to ensure
sustainability.

= Toeffectively promote good forest practices such as agroforestry, community forestry, enrichment
planting, gap planting, nation-wide tree planting programme, etc.

= Topromote forestry research and education leading to better understanding of the complex relationship
between ecosystems and human well-being.

= Toactively cooperate with international communities in addressing global issues such as climate
change, loss of bio diversity and desertification and land degradation and

= Tostrength organizational capacity and institutional framework of forestry sector for dealing with the
dynamic situations of the forestry-related issues and matters in the national as well as global perspectives.
As cooking and lighting account for some 75 percent of the total energy that rural households consume,

the challenge for scientists and technologists trying to develop cooking and lighting technologies that meet the
needs of'the rural poor is a large one, since the cost of providing them to the rural poor has been high. Energy
Efficiency and conservation program is one of main objectives of the Myanmar Energy Policy. In Line with
ASEAN regional target, GOM aims to save 5% of the total energy primary energy consumption in year 2020
and 80% for year 2030 compared to the base year 2005.MOE is the focal point of energy sector coordination.
The Ministry of industry is handing energy efficiency activities in Myanmar. There is no legal and regulatory
framework for energy efficiency and no central and dedicated organization apart from Myanmar Engineering
Society. National Energy Management Committee (NEMC) formed by altogether thirteen members, headed
by Vice-President (2) acts as patron, chaired Union Ministry of Energy. Vice-chairman is Union Ministry of
Electric Power and secretary is Deputy ministry of Energy, joint-secretary is Deputy Ministry, Ministry of
Electric Power and other nine members. (Notification NO (12/2013). Duties and functions of National
Energy Committee consists of 22 points, which is well formulated for all power development in Myanmar
including formulation of National Energy Policy. Energy regulations, to laid down short-term and long-term
energy plans, to adopt convenient pricing policy, to sell value-added petrochemical, to adopt National Energy
Security Strategy and to conduct necessary assessments to participate in civil nuclear activities in ASEAN
region.

Apart from Energy Policy, Myanmar Forest Policy has been developed in 1995 and it comprises six
policy imperatives; Protection, Sustainability, Basic Needs, Efficiency, Public Awareness, and People
Participation. It can be recognized that the policy imperatives and stipulated in Myanmar Forest Policy
(1995) are also contributing to achieve the objectives of Energy Policy as it ensures conserving the forest
resources towards sustainable development while fulfilling the basic needs of people such as fuel-wood,
timber and other forest produce and using forest resources in an efficiency way. Ministry of Environmental
Conservation and Forestry has formulated the long-term National Forestry Master Plan (2001-02 to 2030-
2031) and it include bio-energy chapter as an important sector. According to the plan, although population
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increases, the decreased demand for fuel-wood is expected at the end of planned period due to an increase
in use of fuel — wood substitutes, energy efficiency stoves and alternative energy. It was targeted in the plan
that the percent of fuel — wood and charcoal users would decline of 76.61% in 2000, 69.40% in 2010, 58%
in 2020 and 46% in 2030 respectively. In Myanmar, the main sources of fuel-wood production are fuel wood
plantations and National Forests such as Unclassed Forest, Local Supply Reserved Forest, and Community
Forest.

Biomass, or more particularly wood, can be converted to a high-energy combustible gas for use in
internal 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 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 it is fed into a compression ignition engine to run in dual fuel mode for
generation of mechanical power or electricity (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 to meet a variety of energy needs, particularly in the agricultural and rural sectors.

The Government recognizes that it is quite likely that Myanmar’s use of fire wood / charcoal as
household fuel will continue for some time. This will result in further degradation of Myanmar tropical forest.
In order to reduce the rate of forest degradation for the protection of forests, the Ministry of Environmental
Protection and Forestry has initiation measures for the protection of forests. The major element of the program
includes firewood plantation, fuel briquette / pellets production and distribution, sales of energy efficient
stoves and over all greening programs.

Myanmar is rich in forest resources and as such forest sector is one of the pillars required to support
National Socio Development Program. In order to have the sustainable environment, climate and ecology,
sustainability of forest resources is important. Forestry sector is supplying the energy requirement of country
1.e firewood / charcoal from its renewable forestry resources. Sustainable, clean energy can play a key role in
reducing the huge burden of poverty and environmental degradation around the world. In order to maximize
the role clean and renewable energy in poverty reduction signification steps forward must be made to:

= [Improvement strategies which will allow access to clean energy for the poorest people in ten years
project term)

= Stimulate clean and renewable energy markets in Myanmar to increase energy options available for
sustainable development.

In line with the Government’s National Energy Policy the master plan will incorporate consideration
of renewable sources of energy. While Myanmar has good experience and track record with established
renewable energy technologies of the 1% generation, ie hydropower, the 2" generation technologies have
matured and open new opportunities in sustainable energization, which were not available before. I power
generation RE Technologies like solar, wind and biomass have reached a viability which produces energy at
par with conventional sources like gas and oil often less costly than peak generation. Due to the increasingly
strained energy markets energy — dependent nations look into these sources in order to lessen the burden to
reliably provide, transport and efficiently use conventional fuel. While established economies endeavor this
shift at considerable cost, Myanmar is in a position to already allocate limited resources towards a sustainable
direction.

Energy poverty, however, is hindering development in LDCs and is a recognized barrier to the
successful achievement of the Millennium Development Goals. Organizations such as UNDP, ADB, the World
Bank, and the European Commission recognize the strong link between energy access and seven of the eight
MDGs. The UNDP states that “none of the Millennium Development Goals can be met without major
improvement in the quality and quality of energy services in developing countries”. While so many people live
in poverty, compounded by energy access problems, Practical Action considers it more important to increase
their access to energy even if this results in an their emissions. Because RE sources are, in many cases,
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dependent on the climate change will affect the RE resource base, through the precise nature and magnitude
of these impacts is uncertain. The future technical potential for bio energy could be influenced by climate
change through impacts on biomass production such as altered soil conditions, precipitation, crop productivity
and other factors. The overall impact of a global mean temperature change of below 2UC on the technical
potential of bio energy is expected to be relatively small on a global basis.

In 2011, the United Nations Secretary General launched the Sustainable Energy for All (SE4ALL)
initiative with three interlinked objectives to be achieved by 2030: ensure universal access to modern energy
services; double the global rate of improvement in energy efficiency; and double the share of renewable
energy in the global energy mix. In 2012, the United Nations General Assembly declared 2014-2024 to be
the Decade of Sustainable Development and for All, underscoring the importance of energy issues for sustainable
development and for the elaboration of the post-2015 development agenda (UN GA, 2012). In the same
year, the UN Secretary-General set up a High-Level Group on Sustainable Energy for All (SE4ALL) to
develop a global action agenda based on three interconnected objectives: 1) ensuring universal access to
modern energy services, 2) doubling the rate of improvement of energy efficiency and 3) doubling the share
of renewable energy in the global energy mix (SE4ALL, 2012). The International Renewable Energy Agency
(IRENA) is the renewable energy hub for SE4ALL.

In 2014, the Intergovernmental Panel on Climate Change has added new urgency to the Secretary-
General’s call. As the panel’s report clearly shows, a global shift to clean energy, with energy efficiency and
renewable energy at the center, offers us the best option for the protection of the world’s climate.

Climate change is one of the big challenges in tropical countries and the protection of tropical forests
has been recognized as an essential part of the international effort to reduce global GHG emissions. The
forestry sector is encouraged to effectively support collective efforts to halt global temperature rise at below
2 degrees Celsius. The mechanism of reducing emissions from deforestation and forest degradation (REDD+)
has been promoted as an international framework to reduce GHG emissions by avoiding deforestation and
forest degradation as well as promoting sustainable forest management in developing countries.

Since Myanmar is a signatory country to the UNFCCC, the Forest Department has been undertaking
every possible measure for climate change mitigation and adaptation. With the financial and technical supports
of Norweigan Government, UN-REDD Programme, ITTO, RECOFTC, and other partner organizations,
Myanmar prepared REDD+ Readiness Roadmap in June 2013 with the participation of government line
Ministries, regional governments, CSOs, NGOs, INGOs, academia and local communities. The implementation
ofthe REDD+ Readiness Roadmap is in progress. Nowadays, Myanmar has also been preparing a national
landuse policy in order to utilize land resources effectively and efficiently and to support the sustainable
development of the country. This is the first time in the history of the country that a comprehensive land policy
should be formulated to support the development of the country’s sustainable development goals. Up to
date, land has been managed through various legal instruments and customary practices in the country.
Therefore, it is a very important and urgent challenge of how to successfully formulate the effective land use
policy. Forests, representing 46% of the total land areas of the country of which about 26% are under
permanent forest estates and 20% are unclassified forest lands, are an integral part of on going landuse policy
development. There is the need for the country’s land use planning and management systems to fulfill the
basic needs of the people, development of national economy and conservation of ecosystem and conservation
of ecosystem services including carbon sequestration, watershed conservation, and biodiversity conservation.
Within this context, National REDD+ Strategy and Action Plan should be linked and contributed to the
establishment of improved landuse policy formulation process in order to maximize the benefits from the
sustainable use of land resources.

Because carbon in biomass is extracted from atmospheric CO, by photosynthesis during plant growth,
the subsequent release of CO, to the atmosphere when the biomass is used for energy simply, replaces the
CO, previously extracted by the plant. As long as biomass is grown at the same average rate at which it is
used for energy, it is a carbon-neutral energy source. If the use of carbon-neutral biomass energy replaces
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fossil energy, net reduction in emissions of CO, to the atmosphere result. Alternatively, if biomass is growth
but not harvested, carbon will accumulate (i.e., be sequestered from the atmosphere) in the growing biomass
until it reaches maturity in either case, the inputs of carbon as fossil fuel needed to grow biomass are a small
fraction of the carbon stored by photosynthesis.

Modernizing biomass energy production raises environmental concerns, including concerns about
intensive agricultural management practices that energy plantations might require and concerns about taking
agricultural residues from the land. Chemical contamination of groundwater, loss of soil quantity, and loss of
habitat diversity are the primary issues. Such concerns must be effectively addressed if there is to be widespread
grassroots public support for biomass modernization efforts, which will be required for modernized biomass
energy to play significant roles in the world’s energy systems. There is no doubt that biomass can be grown
for energy in ways that are environmentally destructive. However, it is also possible to improve land relative
to present use through the production of biomass for energy.

Modernized biomass conversion implies the use of technologies that offer, at the scales appropriate
for biomass energy conversion facilities, low unit capital costs and high thermodynamic efficiencies for making
modern energy carriers — mainly electricity and high —quality liquid and gaseous fuels. High conversion
efficiencies are needed to maximize the useful services derived from the biomass and to enable competitive
use of relatively high cost biomass such as dedicated energy crops. Also, because long-distance biomass
transport is costly, conversion facilities, to be competitive. A number of systems that meet the above criteria
for modernized biomass conversion can be identified. Process that begin with thermochemical gasification,
which involves the conversion of solid biomass at 800-10000C into a fuel gas containing carbon monoxide
and hydrogen as the primary combustibles, are especially promising. Such process often enormous flexibility
in the choice of feedstock, because the only important feedstock properties are high yield, low cost, and low
environmental impact.

The coupling of biomass gasification with gas turbine power generation is promising for modernizing
biomass-based electric power generation at scale of 30 to 100 MWe. Biomass-gasifier/gas turbine (BIG/
GT) systems have the potential to double the efficiency of electric power generation compared to conventional
(steam turbine) technology and decrease unit capital costs, resulting in more competitive total cost per KWh.
Sound technology, with the potential for economic viability, is an essential element of strategies that seek to
modernize biomass energy on a wide scale. Because biomass conversion technologies are typically relatively
small, however, establishing cost-competitiveness is challenging due to the well-known phenomenon of unit
costs rising as unit sizes fall. On the other hand, small unit size is a potential advantage in that it facilitates
achieving economies of scale in learning through repeated applications. This advantage can be exploited only
if there is a sufficient scale of demand for the technology. Critical levels of demand needed to achieve cost
reductions through scale economies can be created through regulatory or other mechanisms.

At the national level, coherent policies and regulation regarding biomass energy development are
essential to clarify rules and roles of participants. Also, rationalizing electricity tariffs and fossil fuel prices,
e.g., by lifting subsides or otherwise more fully reflecting costs (including social and environmental costs) will
help to level the playing field or all energy sources. National-level land-use planning and promulgation of
socioeconomic and environmental guide lines for biomass energy projects is also important in order to
provide investors and project developers a uniform and consistent set of principles and specific rules for
developing biomass energy systems. Generating and providing information and technical assistance relating
to biomass resources and technologies are additional important roles for national-level institutions, as is
facilitating project financing. Strong national-level institutions supporting the development of biomass energy
are needed to foster the establishment of strong local institutions.

Reference:-  *RE map 2030, IRENA Report 2014.

*U Sein Thet National Consultant Report, ADB, TA-8356 MYA October 2014.
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