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The Kingdom of Bhutan is blessed with our visionary monarchs who have accorded
highest priority to the country’s environment from the time immemorial. Bhutan
today has a rich and diverse forest with a total forest cover of 71%. The country’s
forest currently absorbs more carbon than the emission of all sectors combined
together. The cornerstone of this achievement is the country’s commitment to
sustainable forest management and protection, with a constitutional mandate
thatrequiresaminimum of 60% forest cover for perpetuity. The Royal Government
of Bhutan has also made an international commitment to remain carbon neutral
for all times to come.

Bhutan’s status as a carbon neutral, however, does not make it immune to the impacts of climate
change. The RGoB has been actively pursuing national climate change mitigation and adaptation
initiatives in the Country. Bhutan also participates in international forum to demonstrate leadership
in tackling climate change as well to draw attention of international communities in mitigation and
adaptation support needs. One such initiative from the international forum, where Bhutan has been
actively pursuing is the United Nation’s Framework Convention on Climate Change’s (UNFCCC) REDD+
program. REDD+ stands for reducing emission from deforestation and forest degradation and increase
carbon dioxide sequestration through sustainable forest management, conservation of forest carbon
stocks and enhancement of forest carbon stocks. The National REDD+ Strategy & Action Plan of Bhutan
has been developed as part of the REDD+ Readiness Program.

The completion of the National REDD+ Strategy & Action Plan of Bhutan signifies the completion of
one milestone towards implementing the REDD+ program. The National REDD+ Strategy & Action Plan
marks the culmination of various studies and action undertaken over the past few years as part of the
REDD+ Readiness phase.

As | congratulate the Department of Forests & Park Services for coming up with the National REDD+
Strategy & Action Plan, | would like to invite development partners and other stakeholders to support
the implementation of Bhutan’s National REDD+ Strategy & Action Plan which will ensure that Bhutan’s
rich biodiversity is preserved for centuries to come for the wellbeing and happiness of Bhutanese and
the global community. The continued support of all partners is invaluable to maintain Bhutan’s natural
forests and biodiversity asset.

Trashi Delek

YeShey Penjor

Minister
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The Ministry of Agriculture & Forests through Department of Forests & Park
Services have been working on the REDD+ Readiness program as a preparation
towards being the ready for REDD+ program implementation. The REDD+
Readiness program entails the development of four components of the REDD+
Warsaw Framework, which are the National Forest Monitoring System, the REDD+
‘ Strategy, the Forest Reference Emission Level and the Safeguard Information
System.

v

| am happy to note that the Department of Forests & Park Services is bringing up this National REDD+
Strategy & Action Plan. The development and finalization of the National REDD+ Strategy & Action
Plan demonstrates the excellent progress that Bhutan has made in the preparatory process towards
REDD+ implementation.

The REDD+ Strategy & Action Plan provides strategies and actions to reduce carbon dioxide emission
and increase carbon dioxide sequestration through reduced deforestation and forest degradation and
increasing sustainable forest management, conservation of forest carbon stocks and enhancement of
forest carbon stocks. The implementation of the REDD+ Strategy activities will be monitored through
the National Forest Monitoring System, while the reduction in emission and increase in sequestration
will be known by the baselines set via Forest Reference Emission Level/Forest Reference Level and
any negative impacts of the REDD+ Strategy will be determined and mitigated through the safeguard
information system.

The implementation of the REDD+ Strategy & Action Plan with the vision of “A perpetually carbon neutral,
climate change resilient and prosperous society” will contribute to the carbon neutrality pledge of our
country and support in meeting the commitments under the Nationally Determined Contributions (NDC)
of Bhutan to UNFCCC as part of the Paris Agreement. Forests are cornerstone for the carbon neutrality
pledge as forests sequester carbon dioxide emitted by other sectors.

Therefore, | would like to commend the Department of Forests & Park Services, particularly Watershed
Management Division for developing and finalizing the REDD+ Strategy & Action Plan. | would also like
to sincerely urge all relevant sectors to incorporate the strategies and actions from this document while
developing plans and programs for reducing carbon dioxide emissions.

Trashi Delek

T 3%

Rinzin Dorji
Secretary
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With forest cover of 71 % and rich biodiversity, Bhutan have been recognized as
a leader in environmental conservation and management. At the national level,
our forests have been providing various ecosystem services for the benefit of
the people and national development. However, the forest sector has also been
facing challenges in terms of increasing deforestation and forest degradation
which is further worsened by the climate change impacts. To tackle the issues,
the Department of Forests & Park Services (DoFPS) has been pursuing sustainable
forest management and conservation through various initiatives and activities.

REDD+ is one of the many initiatives that the DoFPS has undertaken towards contributing to the main
goal of sustainable forest management and conservation. Department’s decision to pursue REDD+ and
the development of the National REDD+ Strategy & Action Plan is part of our on-going commitment to
high-quality management of our forests.

The National REDD+ Strategy & Action Plan, which is one of the major components under the REDD+
Warsaw framework, was developed through participatory approach involving all stakeholders across
the Country. The National REDD+ Strategy provides a long-term vision and Policies and Measures to
address the drivers of deforestation and forest degradation and to enhance forest conservation and
sustainable forest management for contribution towards the carbon neutrality pledge of the Country.
The strategy seeks to achieve these measures within a far broader vision that provides co-benefits,
including enhancing livelihoods, protecting ecosystem services, and conserving biodiversity and
increase the adaptive capacity to climate change impacts without compromising opportunities for
future economic development and prosperity. To achieve this vision, there are four Strategy Options
and 10 Policies and Measures (PAMs), which are multi-sectoral and take into consideration the unique
status of Bhutan being a net carbon sink as reflected in our Nationally Determined Contribution (NDC)
to UNFCCC.

Therefore, let me congratulate Watershed Management Division for developing the National REDD+
Strategy & Action Plan and also convey appreciation and gratitude to all members of REDD+ Task
force and Technical Working Group Members (TWG) for helping us to develop and finalize the strategy
document.

Trashi Delek

Lobzang Dorji

Director
iii
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Executive Summary

1. The Royal Government of Bhutan (RGoB) is a signatory to the United Nations Framework
Convention on Climate Change (UNFCCC) and is a REDD+ partner country. The objective of REDD+
is to reduce emissions from deforestation and forest degradation and increase carbon dioxide
sequestration through the conservation of forest carbon stock, sustainable management of forests
and enhancement of forest carbon stocks. REDD+ participant countries are eligible for results-based
payments for verifiable emission reductions and/or enhanced carbon stocks.

2. Seeing the opportunities from REDD+, Bhutan sought support through a Readiness Preparation
Proposal (R-PP) submission to the Forest Carbon Partnership Facility (FCPF). An initial grant of USD
3.8 million was received in 2013, followed by an additional grant of USD 4.8 million in 2017. These
grants have been utilized in the establishment of a national REDD+ framework, which is required prior
to seeking REDD+ payments. The key elements of this framework are the National REDD+ Strategy
(NRS), National Forest Reference Emission Level/Forest Reference Level (FREL/FRL), a National Forest
Monitoring System (NFMS), and a safeguards frameworks (Safeguard Information System, Strategic
Environmental and Social Assessment, and Environment & Social Management Framework), as
well as corresponding institutional and implementation arrangements. It is also equally important
to undertake a thorough analysis of the drivers of deforestation and forest degradation, the
development of a benefit-sharing framework, and to estimate the cost of implementing the NRS.
This National REDD+ strategy document demonstrates the excellent progress that Bhutan has made
in the preparatory process towards REDD+ implementation.

3. Bhutan is the only carbon negative country in the world, absorbing more carbon than it emits and
RGoB has made an international commitment to remain carbon neutral at all times. The cornerstone
of this achievement is the country’s sustainable forest management, with a constitutional mandate
that requires a minimum of 60% forest cover. However, climate change poses a challenge to Bhutan’s
environment, development, and peoples’ livelihoods. Temperature changes, unpredictable monsoon
patterns, droughts and increases in pests and diseases will impact agriculture, hydropower along
with other infrastructure developments, forest cover, biodiversity and water resources.

4. Bhutan’s environmental, economic and social spheres are sensitive to climate change. Therefore,
it is particularly important that response measures focus on a wide range of landscape level
considerations. As such, the RGoB recognizes that addressing climate change, while still allowing for
economic growth requires a multi-pronged approach centred on the preservation of existing forests.
The cross-cutting nature of REDD+ will be critical in supporting Bhutan’s national and international
commitments.

Country Background

5. Bhutanis a landlocked country located in the Eastern Himalayas with a geographical area of 38,394
km?. Bhutan has a wide geographic diversity and a range of climatic conditions that make it a
rich repository of biological diversity and ecosystems. The most dominant land cover is forest,
covering 70.46% of the total land area (MoAF 2017a). Approximately 51% of Bhutan falls under
designated protected areas (PAs) comprised of five national parks, four wildlife sanctuaries, a
strict nature reserve and several biological corridors connecting the PAs (DoFPS 2016b; NEC 2016).

NATIONAL REDD+ STRATEGY AND ACTION PLAN



6. Bhutan has a population of 779,666 (NSB 2017a), which is still predominantly rural. Over the last
50 years, urbanization has increased, and approximately 37.8% of the population is now living in
towns and cities (NSB 2018). Approximately 57.2% of the population are dependent on natural
resources for livelihoods, including agriculture, livestock and forestry (MoLHR 2016). Agriculture is
critical in ensuring food security, poverty reduction and income generation. The majority of farms
are small-scale (under two hectares) and are predominantly subsistence-oriented.

7. Atthe core of Bhutan’s economy is the people-centred development philosophy of Gross National
Happiness (GNH), which transcends every aspect of the economy. In addition, Bhutan follows a
five-year socio-economic development planning cycle that takes steps forward to operationalise
GNH. Currently, Bhutan is implementing 12 Five Year Plan (2018 to 2023). Economic growth has
averaged at 6-7% per annum, reaching a Gross Domestic Product (GDP) of 2.512 billion USD in
2017 (World Bank 2018). While the primary sector is important from a livelihood perspective,
the secondary and tertiary sectors have recorded the highest shares in the economy in recent
years. The leading areas in the secondary sector are construction and electricity (hydropower)
subsectors. Services in the tertiary sector, including tourism, have experienced good growth over
the past few years. Poverty has reduced in the past decade, and Bhutan is on a path to graduate
from a least developed country to the middle-income group.

Deforestation and Forest Degradation

8. A set of strong laws and policies have evolved to ensure the protection, management and
sustainable use of forests. The management approach has shifted from having a primary focus
on protection towards balancing conservation with sustainable management and forest utilization
in the context of climate change and livelihoods. There are a number of management regimes
including protected areas, community forests and forest management units.

9. Bhutan’s forest area was 2.70 million ha in 2015, amounting to a forest cover of 70.46% (MoAF
2017a). Between 2000 and 2015, approximately 64,111 ha have been deforested, while 140,819
ha of forest area was gained resulting in a total net forest area change of 76,708 ha. The analysis
of the drivers of deforestation and forest degradation has shown that the majority of deforestation
occurred within broadleaf forests, particularly at lower elevations (MoAF 2017a). Most deforestation
took place outside the existing management regimes. About 17% of deforestation occurred within
protected areas. The key drivers of deforestation are the allotment of State Reserved Forest
Land and forest conversion for a range of purposes, which include hydropower projects, roads,
agriculture, mining and quarries, and electricity transmission lines.

10. The FREL and FRL considers that all timber harvesting within Bhutan’s management regimes is
based on the principles of the sustainable management of forest (MoAF 2018). Therefore, the
FREL does not include forest degradation as these activities do not result in a net reduction in long-
term biomass and carbon. However, under the assessment of Bhutan’s drivers of deforestation
and degradation study, analysis suggests that forest degradation is occurring to some extent
(MoAF 2017a). The share of dense forests remains high and is more than 50% of the total forest
area. The majority of degradation has occurred in temperate zones, with 40% occurring within
protected areas, where people still reside and are dependent on forest resources. The main causes
of forest degradation are timber harvesting, firewood collection, forest fires and livestock grazing.

NATIONAL REDD+ STRATEGY AND ACTION PLAN




11. The key underlying drivers of deforestation and forest degradation in Bhutan include governance
challenges, inadequate law enforcement, economic pressures and poverty and demographicfactors.
Land allotment decisions are compromised by limited guidance on addressing sectoral interests,
which is creating conflicts and a lack of an overarching long-term spatial planning policy. Poverty
is decreasing, although strong challenges for some rural communities may result in pressures to
degrade forest for either economic or practical reasons. Urbanization is increasing, which leads to
farm abandonment. The subsequent reversion to shrubland can result in increased human-wildlife
conflict in the remaining adjoining agricultural lands.

The Strategy

12. The Vision for this National REDD+ Strategy is ‘A perpetually carbon neutral, climate change resilient
and prosperous society’. The objective of REDD+ is to reduce emissions from deforestation and
forest degradation and enhance carbon stocks through the conservation, sustainable management
of forests and enhancement of forest carbon stocks. This strategy seeks to achieve these measures
within a far broader vision that provides co-benefits, including enhancing livelihoods, protecting
ecosystem services, and conserving biodiversity. Therefore, the focus is on continuing to strengthen
the conservation of existing forests and increase the adaptive capacity to climate change impacts
without compromising opportunities for future economic development and prosperity. To achieve
this vision, there are four Strategy Options, which are multi-sectoral and take into consideration the
unique status of Bhutan being a net carbon sink. All the four strategy options are equally important
and can be considered as various strategic interventions.

13. Strategy Option 1: Strengthened Forest Management Practices. With the rapid economic
development and demographic changes taking place in various parts of the country, the demand
for construction timber is high and appears to be increasing. The overall forest resource base for
commercial timber production is limited. These limitations are due to low commercial quality
timber in some forest areas and the difficulties in harvesting trees due to inaccessible terrain (WMD
2015). There are logistical and costs challenges of matching supply and demand in timber, and
inefficiencies in downstream processing of timber, which are exacerbated by the narrow market
preference for softwood tree species. The combination of inefficiencies in the timber value chain,
distribution and narrow focus on softwoods and few broadleaved species, means that in the future
there is the potential for an artificial wood deficit. This strategy option focuses on the underlying
drivers of deforestation and forest degradation. As such, this strategic option aims to support
existing frameworks, policies, and regulations for forest management as well as strengthening
resource management monitoring and enforcement.

14. Strategy Option 2: Climate-Smart Primary Production. Primary production sectors include
crop production, livestock, fisheries and forestry. Climate-smart initiatives crosscut economic, social
andenvironmentalspheres.Akeyaspectinthisstrategicoptionisinimprovingforestryandagricultural
productivity (detailed under strategic option 4), in order to improve incomes and reduce the need
for primary production to further encroach into forest land. Climate-smart plantations of native,
multi-purpose and fast-growing species will support the development and provision of sustainable
firewood and timber supply, the protection of livelihoods, enhance areas of degraded forest and
the management of forest growth to foster increased carbon sequestration. This will involve the
development of a diversified and technologically innovative sector, which will be achieved through
capacity building and partnerships between government and private sector. Combined efforts for the
development of plantations in degraded areas will ensure forest restoration at the landscape level.
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15. Strategy Option 3: Integrated Land Use Planning. This Strategy Option is largely about creating
the necessary enabling environment for successful and effective implementation of REDD+.
Development, including hydropower expansion, is important for the economy but must be
undertaken in a way that limits impacts on forests. The existing legislation has provisions to
address the environmental impacts of various infrastructure projects. However, the current
planning processes tend to operate in silos and do not effectively address holistic impacts from
significant development. There is a lack of spatial planning guidance and inadequate inter-agency
and organizational cooperation. This Strategy Option will strengthen land use planning systems
and processes, by achieving greater levels of harmonization across policies, increased collaborative
processes, greater levels of capacity and a stricter monitoring and enforcement regime.

16. Strategy Option 4: Improved Rural Livelihoods. Rural communities depend on agriculture
activities, livestock management and forest resources for their livelihoods. This Strategy Option
is multi-sectoral and targets the improvement of community livelihoods including the broadening
of opportunities for income generation through sustainable management of NWFPs, payment
for ecosystem services, nature-based enterprises, and climate-smart agricultural and livestock
practices. These approaches will help create alternative incomes for communities, as well as
reducing pressures on forest areas. This strategic option aims to improve agricultural efficiency and
increase diversification through climate-smart agriculture. Selected interventions will contribute to
the transformation of agricultural systems in order to address food security, sustain livelihoods and
encourage prosperity, adapt and build resilience to climate change risks while reducing pressure on
forests and other ecosystems, incentivizing conservation and to reduce greenhouse gas emissions.
Actions will involve the promotion of high yielding livestock, crop diversification, agroforestry,
intercropping, greenhouse farming, advanced irrigation systems, soil conservation and organic
farming.

17. The Strategy Options will be delivered via a number of cross-cutting policies and measures (PAMs).
Undereach PAMisaset of proposed actions, which will be the responsibility of different organizations
for implementations. A number of PAMs are devised to develop the enabling environment, in order
to ensure that policies, laws, regulation, approaches are strengthened and all work in harmony.
These PAMs also address capacity and resource needs. This enabling environment is essential in
addressing many of the underlying drivers of deforestation and forest degradation, and in providing
the platform for direct interventions. Other PAMs provide direct interventions, which will reduce the
impacts of deforestation and forest degradation while improving livelihoods and other co-benefits.
Some of these interventions are entirely new, while others seek to build on existing initiatives.

18. The figure below summaries the Strategy, including the Vision, Strategy Options, and cross-cutting
Policies and Measures.
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Figure 1 NRS Outline of Vision, Strategy Options & PAMs
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Feasibility and Cost Benefit Analysis

19.

20.

21.

22.

The feasibility analysis conveys how REDD+ and the Strategy Options fit into the context of the
national economic development framework and to convey implications on existing policies and
institutional establishments, including how deforestation and forest degradation are addressed.
It further assesses the enabling conditions with respect to existing policies, regulatory measures,
institutional settings, gaps and barriers that could limit the objectives of the NRS.

There are costs and investments required to implement the NRS and avoid or minimize displacement
of emissions to other regions or sectors leakage (World Bank 2016a). Therefore, it is necessary to
determine the cost and benefits that are likely to accrue from implementing the NRS. Such an
analysis enables an understanding of the level of fund mobilization and benefit sharing. For this
strategy, a cost-benefit analysis (CBA) was undertaken in which each of the PAMs were evaluated
for costs and benefits generated over a period of 20 years.

The four Strategy Options and proposed intervention actions are highly relevant and respond to the
identified drivers and underlying causes of deforestation and forest degradation. Quantitative and
qualitative analysis shows that a combination of regulatory and institutional strengthening would
have a greater impact on reducing deforestation and forest degradation. As noted, Bhutan has a
wide range of suitable policies and opportunities, but enforcement and financial capacity have
been significant barriers to effectiveness.

The combined results of the CBA, economic valuation, and climate change mitigation
potential show that the four Strategy Options will enable Bhutan to address the direct
and indirect drivers of deforestation and forest degradation while contributing to national
economic development agenda. With regards to the ten PAMs, the range of net present
values and climate change mitigation potential show that there is need to take a balanced
investment approach to draw maximum returns and social, environmental, and economic
benefits. Implementing the NRS is estimated to require approximately USD 54.5 million.
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1. BACKGROUND

1.1 Geographic Context

23. Bhutan is a small landlocked country located in the eastern part of the Himalayan mountains, with
a geographical area of 38,394 km?. The country is characterized by mountainous landscapes with
steep precipitous slopes, which descend rapidly into narrow river valleys. The elevation ranges
from approximately 100 m in the southern foothills to over 7 500 m along the main ridge of the
Himalayas (Figure 2) (Norbu et al. 2008).

24. Bhutan has a wide range of geographic and climatic conditions, making it a rich repository of
biological diversity and ecosystems. Conditions vary in different parts of the country due to changes
in topography and altitude. There are three main climatic zones: subtropical in the southern
foothills below 1000 m and river valleys; temperate in the central parts below 4500 m; and alpine
in the northern parts above 4500 m in altitude (Yangchen et al. 2015). There is a small area under
glaciers and perpetual snow on the higher mountain ranges. Bhutan’s average annual rainfall varies
from 1020 mm to 1520 mm, with the majority of precipitation being generated from the annual
monsoons (NEC 2006). Temperatures typically range from 15 °C to 30 °C in the subtropical zone and
between -4 °C to 26 °C in the central temperate regions (NEC 2016).

25. The most dominant land cover is a forest, making up 70.46% of the total land area (MoAF 2017a).
Approximately 51% of Bhutan falls under designated Protected Areas (PAs), comprised of five
national parks, four wildlife sanctuaries, a strict nature reserve and several biological corridors
(BCs) connecting the PAs (DoFPS 2016b; NEC 2016).

26. Bhutan hasa population of 779,666, which is becoming increasingly urbanized with 37.8% estimated
to be urban and 62.2% rural (NSB 2017a; NSB 2018). Since 2005, Bhutan’s total population has
increased by 16%, at a rate of 1.3% per annum. The population density has increased from 17
persons/km? to 19 persons/km?, but the country still has one of the lowest population densities in
the world.

Figure 2 Altitude Zones of Bhutan

1:1,491.952

0 20 40
|

80 Kilometers
i ]

'l 1 1

Vs esnhadiong

Trasharsre

I ©-so0 \ | 1800 - 2400 | | 3800 - 2200 [T] 5400 - 6000
i | s00- 1200 | | 2400 - 3000 | 4200 - 4800 | | 8000 - 600
[ 1200- 1800 [ | 3000 - 3600 4800 - 5400 | | 600 - 7200

Source: NEC 2016

NATIONAL REDD+ STRATEGY AND AcTION PLAN N



1.2 Social and Economic Context

27. At the core of the country’s economy is the people-centred development philosophy of Gross
National Happiness (GNH), which transcends every aspect of the economy and is the driving force
behind socio-economic development over the last five and half decades. The GNH Screening Tool
evaluates, monitors, sets goals and raises the national consciousness about what conditions are
conducive to the happiness and wellbeing of the people, and the country as a whole. Bhutan
follows a five-year socio-economic development planning cycle that operationalises GNH. The
planning cycle started with the first Five-Year Plan (FYP) in 1961. Under the guidance of the Gross
National Happiness Commission Secretariat (GNHCS), the FYPs articulate the socio-economic
development priorities and programs to be implemented. The 12™ FYP covers the period from
2018 through to 2023 and adopts nine domains: education; health; living standards; ecological
diversity and resilience; time use; culture; psychological well-being; community vitality; and good
governance. The 12" FYP identifies national key results areas (NKRAs), which have been formulated
based on national aspirations, priorities and international and regional commitments such as the
Sustainable Development Goals.

28. Economic growth has averaged around 6-7% per annum over the last decade, with the economy
reaching a Gross Domestic Product (GDP) of 2.512 billion USD in 2017 (World Bank 2018). As
displayed in Figure 3 across the three broad sectors, the secondary and tertiary sectors record the
highest shares in the economy (RMA 2017).

Figure 3 Structure of the Economy (Percent of GDP)
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29. Bhutan’s economic development agenda across all sectors relies heavily on natural resources and
ecosystem services.

e  Primary Sector: Bhutan is predominantly an agrarian country, with 57.2% of the employed
population dependent on the natural resources sector comprising of agriculture, livestock
and forestry (MoLHR 2016). Agriculture is critical in contributing to government priorities
of ensuring food security, poverty reduction and income generation. Although there is a
shift towards commercialism, Bhutanese agriculture is still largely based on the traditional
subsistence oriented mixed farming systems that integrate cropping, livestock rearing and use
of forest products (Gurung 2012). Agricultural production in Bhutan is predominantly small-
scale, with 94% of farms cultivating on two hectares or less (MoAF 2012).
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e Secondary Sector: The leading growth areas within this sector are the construction and
electricity subsectors. The electricity industry has grown significantly over the past 10 years,
as a result of the development in hydropower. In 2016 the share of hydropower sector was
at 10.3% of the overall government revenues, at 32.4% of the total export earnings and at
13.38% of the overall GDP (DRC 2017; RMA 2017). Other industries in the secondary sector
include mining, quarrying and manufacturing. The latter comprising of chemical, metal and
wood-based industries.

e Tertiary Sector: The services sector has seen good growth in recent years. A significant
contribution to the sector’s growth came from transport, storage, communication, financing,
insurance, real estate and business services sub-sectors in 2016. Tourism is a key growth area
with the total number of visitors increasing from 155,121 in 2015 to 209,570 in 2016 (RMA
2017). The majority of visitors come to Bhutan due to the country’s cultural activities, nature,
ecology and adventure (TCB 2016). The industry provides many opportunities for employment
generation with spill-over into the retail and other service sectors.

30. Poverty has been reduced from 31.7% in 2003; 12% in 2012; 8.2% in 2017 (NSB 2017b). Bhutan is
on a path to graduate from a least developed country to the middle-income group. However, the
move towards higher development may putincreased pressure on natural resources. The economic
dependency on natural resources makes Bhutan particularly susceptible to the impacts of a
changing climate. The high reliance on hydropower generation also makes the country vulnerable
to any potential external impacts on the industry, such as global volatility in electricity prices. As
such, the RGoB is increasing its efforts to explore and develop other industries, including cottage
and small industries. REDD+ could provide a key solution through the implementation of Policies
and Measures (PAMs) in the NRS to economic diversification and providing livelihood support for
communities, particularly those that have significant disadvantages.

1.3 Environmental Context

Climate change Impacts: In addition to climate-induced environmental impacts, such as increased
flooding, climate change poses a serious challenge to Bhutan’s economic development and
peoples’ livelihoods. Farming communities will be directly impacted by temperature changes and
unpredictable monsoon patterns caused by climate change. The glacial systems will experience
faster rates of melting, affecting the base flow of rivers and potentially impacting hydropower and
other infrastructure developments. Climate change is also likely to have a bearing on Bhutan’s
extensive forest cover, rich biodiversity and clean water resources, which are important attractions
for visiting tourists. The sensitivity of Bhutan’s economic and social spheres to climate change signal
the importance of climate change response measures that focus on a wide range of landscape level
considerations. These measures will directly or indirectly lead to the enduring preservation of forests.

Low Carbon Development: During the 2009 15th Session of Conference of Parties of the
United Nations Framework Convention on Climate Change (UNFCCC) in Copenhagen, the RGoB
committed to remaining carbon neutral, ensuring that the Greenhouse Gas Emissions (GHG) will
remain less than the sequestration capacity of its forests for all times. Bhutan’s National Strategy
and Action Plan for Low Carbon Development (NEC 2011) is a key step towards supporting the
carbon neutral declaration. The strategy presents various scenarios analysing development
paths from 2005 until 2040. In order to remain carbon neutral, transformative long-term
legislative, policy, mitigation and adaptation measures are required to reduce GHG emissions.
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Climate Change Mitigation: The fundamental basis of mitigation effort rests on conserving national
forests as carbon sinks. However, it is also necessary to manage the growing emissions arising from
economic development across other sectors. The RGoB already initiated a range of policies, regulatory
measures and actions in relation to mitigation and adaptation. Some of the key actions include the
development of the National Environment Protection Act (2007); National Strategy and Action Plan for
Low Carbon Development (NEC 2012); Bhutan Transport 2040 Integrated Strategic Vision (ADB 2013);
National Forest Policy (MoAF 2011); Nationally Determined Contributions (RGoB 2015); Economic
Development Policy (RGoB 2016a); and the National Energy Efficiency & Conservation Policy (MoEA
2017). The RGoB is also in the process of developing a Climate Change Policy (NEC 2018 [draft]). The
RGoB and the World Wildlife Fund launched Bhutan for Life, an initiative which aims to support the
management of Bhutan’s protected areas network. The programme includes activities that increase
forestry and climate change mitigation, as well as supporting ecosystem adaptation.

Box 1 NDC Priority Mitigation Measures for Low Carbon Development

e Sustainable forest management and conservation of biodiversity to ensure sustained
environmental services.

e Promotion of low carbon transport system.

e Minimize GHG emission through the application of zero waste concept and sustainable waste
management practices.

e Promote a green and self-reliant economy towards carbon neutral and sustainable development.

e Promote clean, renewable energy generation.

e Promote climate-smart livestock farming practices to contribute towards poverty alleviation and
self-sufficiency.

e Promote climate smart agriculture to contribute towards achieving food and nutrition security.

e Energy demand side management by promoting energy efficiency in appliances, buildings and
industrial processes and technologies.

e Integration of low emission strategies in urban and rural settlements through green buildings,
sustainable construction methods and climate-smart cities.

e Increase resilience to the impacts of climate change on water security through Integrated Water
Resource Management.

31. The Second National GHG Inventory outlines that Bhutan is a net sink for greenhouse gases (RGoB
2017a). The estimated sequestration capacity of the national forest is 6.3 million tons of CO,
equivalent (CO,e), while the emissions in 2000 were only 1.6 million tons of CO,e (RGoB 2011;
RGoB 2017a). This is predominantly due to the large area of forest, low levels of industrial activity
and almost 100% renewable electricity generation through hydropower. However, the analysis
of drivers of deforestation and forest degradation highlights that there has been an increasing
trend of degradation over the last fifteen years. As such, REDD+ is crucial in improving the carbon
mitigation potential of the forestry sector, including carbon stock enhancement and increasing
forest cover.

32.  Although the highest emissions are from the agricultural sector, they have more or less remained
constant (NEC 2015). However, emission trends from the industrial and transport sectors are
rapidly increasing. During the period between 2000 and 2013, emissions from the energy sector
increased by 192%: from approximately 0.27 million tons of CO, e to approximately 0.79 million tons
of CO,e. During the same period, emissions from industrial processes increased by approximately
150% from 0.24 million tons to 0.6 million tons of CO.,e. Emission from waste management
also increased by approximately 240%, from 0.047 million tons to 0.16 million tons of CO_e.
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33.

Climate Change Adaptation: In recognition of the vulnerability of forests, water systems, glacial
flows and agricultural production, the RGoB prepared a National Adaptation Plan of Action (NEC
2006). This plan helps to prioritize medium to long-term climate risks and provides appropriate
response measures. The National Adaptation Plan of Action compliments existing regulatory and
policy instruments that are geared towards protecting the environment. In the submission to
the UNFCCC, Bhutan outlined a series of measures that form part of the Nationally Determined
Contributions (NDC) (Box 2).

Box 2 NDC Priority Adaptation Measures for Low Carbon Development

34.

35.

e Increase resilience to the impacts of climate change on water security through Integrated Water
Resource Management.

e Promote climate resilient agriculture to contribute towards achieving food and nutrition security.

e Sustainable forest management and conservation of biodiversity to ensure sustained
environmental services.

e Strengthen resilience to climate change induced hazards.

e Minimize climate-related health risks.

e Climate-proof transport infrastructure against landslides and flash floods, particularly for critical
roads, bridges, tunnel and trails.

e Promote climate resilient livestock farming practices to contribute towards poverty alleviation
and self-sufficiency.

e Enhancing climate information services for vulnerability and adaptation assessment and
planning.

e Promote clean renewable and climate resilient energy generation.

e Integrate climate resilient and low emission strategies in urban and rural settlements.

Mitigationand adaptation measures mustintersectand be complementaryto existing environmental
policies and regulations. At the centre of national resource use is the complex issue of land
management, which is underpinned by the Land Act 2007. The Land Act created the National Land
Commission (NLC), the lead body for land administration, management, surveying and mapping in
Bhutan. Over the years it has become clear that to be effective, the Land Act requires supporting
instruments and processes such as land zoning and land use capability analysis, and spatial planning
to reduce sectoral policy and planning conflicts. The historical absence of a land use plan has been
a significant limitation to effective environmental management.

Sustainable Development: In 2015, Bhutan adopted the United Nations “The 2030 Agenda
for Sustainable Development Goal (SDGs)”. Bhutan is amongst the first few priority countries
rolling forward the implementation of the SDGs since its adoption in 2015. All 17 Goals are
important, but Bhutan has prioritized three SDGs (Goal 1 — No Poverty; Goal 13 - Climate
Action; and Goal 15 - Life on Land) for immediate implementation. These goals were
prioritized on the basis of urgency to address the primary issue. Bhutan is committed to
the global community to remain carbon neutral at all times (Climate Action) and to be a
champion and world leader by show-casing success in protecting biodiversity (Life on Land).
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14 Forestry Context

36. The RGoB recognizes forests’ values and honours them in its Constitution. Forest management in
Bhutan has evolved over the years. The management approach has shifted from having a primary
focus on protection towards balancing conservation with sustainable management and forest
utilization in the context of climate change and livelihoods. As such, the National Forest Policy
2011 has an overarching goal of sustainable management of forest resources and biodiversity
conservation for meeting the long-term needs of people. The Forest and Nature Conservation Act
1995 (FNCA) provides the legal framework for appropriate forest uses and enabling community and
social forestry. The Forest and Nature Conservation Rules and Regulations of Bhutan 2017 (FNCRR)
cover general aspects of managing State Reserved Forest Land (SRFL), as well as management
requirements for:

e Protected Areas cover 51% of the country’s total area and are focused on the conservation
of biological diversity and integrated development for people residing within the parks.

e Community Forests are managed by the local communities for meeting their requirements
for forest produce. As of December 2017, there were 733 operational community forests
throughout the country (MoAF 2017b).

e Forest Management Units cover 5% of the country and are areas prescribed for commercial
logging and non-wood forest products.

e Watershed Management Plans are developed for degraded and critical watersheds.

e Local Forest Management Areas are areas outside of existing formal management regimes
and are managed for local forest management.

1.5 REDD+ in Bhutan

37. The RGoB is a signatory to the UNFCCC and is a REDD+ partner country. Bhutan formally initiated
the REDD+ program in 2010. The objective of REDD+ is to reduce emissions from deforestation and
forest degradation and increase CO, sequestration through the sustainable management of forests,
conservation of forest carbon stock and enhancement of forest carbon stocks. REDD+ participant
countries are eligible for results-based payments (RBP) for verifiable emission reductions and/or
enhanced carbon stocks.

38. Bhutan’s REDD+ framework development falls into three phases, as displayed in Figure 4. Phase
one is the readiness phase, during which the relevant institutional systems are established, and the
national strategy is prepared. This stage is followed by a transition into phase two, which focuses
on implementation activities based on the strategy. The third Phase involves the implementation
of fully measured, reported, and verified actions, for which RBP could be received. The preparation
of this national strategy document signals Bhutan’s transition towards phase three.

Figure 4 REDD+ Phases
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39. Bhutan has sought support through a Readiness Preparation Proposal (R-PP) submission
to the Forest Carbon Partnership Facility and has received an initial grant of USD 3.8 million in
2013, followed by an additional grant of USD 4.8 million in 2017. Through this support, the REDD+
readiness process in Bhutan has achieved some important milestones, which are required prior to
seeking REDD+ RBP or financing for REDD+ implementation. These include:
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° Establishing Institutional and implementation arrangements.

° Analysis of the drivers of deforestation and forest degradation.
° National REDD+ Strategy
° Institutionalization of the National Forest Monitoring System, which will help to regularly

monitor and report forest cover changes and account for GHG emissions and removals
from forestry.

o Development of a FREL/FRL, which provides the necessary tool for justifying Bhutan’s
position on carbon neutrality and implementing measures to protect and enhance forest
cover.

° Preparation of a fund mobilization strategy, a safeguards framework, and drafting of a

benefit-sharing framework.

40. The RGoB recognizes that addressing climate change, achieving environmental, economic and
social aspects of sustainability requires a multifaceted approach from all sections of society.
The importance of preserving forests through sustainable management is critical throughout
this approach. REDD+ provides cross-cutting and complementary measures, which will provide
opportunities to support and strengthen Bhutan’s existing national and international commitments.
Bhutan has demonstrated its commitment to being part of the global effort to combat climate
change with its signatory position to the UNFCCC and ratification of the 2015 Paris Agreement. The
holistic measures identified through REDD+ will help reduce deforestation and forest degradation,
maintain forest cover and ensure that Bhutan remains carbon neutral, while also considering
national economic development interests. REDD+ will help strengthen Bhutan’s resilience to climate
change, with/through forest conservation being essential for both mitigation and adaptation.

2. LAND USE AND LAND USE CHANGE, DEFORESTATION AND FOREST
DEGRADATION

2.1 Definition

41. The National Forest Policy of Bhutan 2011 defines a forest as land with trees spanning more than
0.5 ha, with trees higher than five meters and the crown cover above 10% (MoAF 2011; RGoB
2017b). These areas have been considered for the purpose of establishing Bhutan’s FREL/FRL. This
definition also includes areas that are normally forest, which are temporarily un-stocked as a result
of human interventions or from natural causes but are expected to revert to forest. This definition
is consistent with the criteria thresholds of the Intergovernmental Panel on Climate Change’s
(IPCC) Good Practice Guidance (2006), and UNFCCC Decision 11/CP.17 (UNFCC 2012), as well as the
definition adopted for the national forest inventory (NFI) of Bhutan (DoFPS 2016a), the land use and
land cover mapping of Bhutan (DoFPS 2016b) and the Global Forest Resources Assessment (FRA
2015).

42. The identification of drivers of deforestation and forest degradation is a critical component of the
National REDD+ Strategy. Deforestation is a process of clearing and converting an area of forest on
to different land use, such as agriculture, mining or infrastructure development. Forest areas that
are temporarily un-stocked as a result of human intervention such as harvesting or natural causes,
but are expected to revert to forest, are not considered as deforestation. Forest degradation is
considered as a condition resulting in GHG emissions from activities in forest remaining as forest,
i.e. that does not result in a land use change.
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43. Deforestation and forest degradation should be viewed as separate processes, often resulting from
different actors and drivers. Forest degradation is not necessarily a precursor to deforestation.
Common drivers throughout the world include:

a. Direct (proximate) causes: human activities or actions that directly impact forest cover and loss
of carbon. Global examples include:

e Deforestation: commercial agriculture, subsistence agriculture, mining, quarries,
infrastructure and urban expansion

e Forest degradation: logging, fires, livestock grazing, disease and pathogens, firewood
collection and charcoal production

b. Underlying/indirect causes: complex interactions of fundamental social, economic, political,
culturalandtechnologicalprocesses.Thesedriversareoftendistantfromtheiractualareaofimpact.

44. The relationship between underlying drivers and direct drivers is nuanced and/but describes a set
of interactions and motivations that drive decisions and behaviour in relation to forests. Underlying
drivers can be hard to identify, but they are crucial for understanding the reasons that various
actors clear or degrade forests.

45. A full assessment of the drivers of deforestation and forest degradation in Bhutan was undertaken
in 2017 (MoAF 2017a). This assessment included the identification and analysis of all critical
drivers and agents; the resulting emissions; impacts of drivers; the barriers to forest conservation,
forest enhancement and sustainable management; strategic options and key interventions; and
the potential for increased carbon removals. The following sections provide a summary of the key
information from the assessment.

2.2 Deforestation

46. Bhutan’s forest area increased from 2.63 million ha in 2000 to 2.70 million ha in 2015, resulting in
a total forest cover of 70.6%. As displayed in Figure 5, during this 15-year period, 64,111 ha were
deforested, while 140,819 ha of forest area was gained. This results in a total net forest area gain of
76,708 ha with an annual increase of 5114 ha over this period.
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Figure 5 Forest Change 2000-2015
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47. Asillustrates in Figure 6 most deforestation occurred within close proximity of roads and settlements
(58% within 1 km of a road; 67% within 1 km of settlements), and predominantly occurs outside of
existing management regimes. Only 17% of deforestation occurred inside protected areas.
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Figure 6 Deforestation Patterns
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48. Deforestation in Bhutan is primarily a result of conversion to other land use by planned human
activities. Table 1 provides details of deforestation drivers, in order of rank based on estimates of
forest areas affected annually. Future rates of deforestation are also estimated, based on either
historic rates of annual averages of deforestation or predictions of trends.
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Tablel Summary Statistics by Driver

Historic Rate 20082014 Azt i

Background 20152030
(hectares)
(hectares)

1. Allotment of 12,674 ha of SRFL were SRFL may be allocated for a 28,845 ha of

State Reserved allotted at an annual variety of purposes including deforestation

Forest Land average rate of 1923 conversion to agricultural land

(SRFL) ha [1.32 million tonnes and for large development
of carbon dioxide projects such as hydropower and
equivalents per year mining.

(MoAF 2018)]

2. Hydropower 2276 ha have been Nearly 100% of Bhutan’s needs 39,760 ha of

Projects deforested which averages are generated from hydropower, deforestation
out to 272 ha per and 75% of generated electricity  based on future
hydropower project and a is exported (Lean and Smyth hydropower plans
total average of 1880 ha 2014). The hydropower potential [28,200 ha based
per year is estimated to be 30,000 MW on historic trends]

significantly higher than currently
generated.

3. Roads 5770 ha of SRFL Roads are key for access to 12,300 ha of
were allotted to road communities and for new deforestation
construction between infrastructure development
2008-2014 at an annual projects. The RGoB has focused
average of 820 ha on improving existing highways as

well as increasing road network
coverage with road density
doubling from 1.5 km/km? in
2005 to 3 km/km? in 2011.

4. Agriculture 36,298 ha were converted The 12th FYP prioritizes 11,670 ha of
to agriculture between investments in boosting the deforestation
2000-2015 with 90% of enabling environment for
this conversion occurring  increased agriculture production
in the last five years of this in order to address poverty issues
period. 24,631 ha reverted food security and sustained GDP
back to forests resulting in growth.
a net loss of 11,667 ha of
forests or 778 ha annually.

5. Mines and 3800 ha were leased Mining is one of the fastest 9495 ha of
Quarries from SRFL for mining and  growing industries in the country deforestation
guarrying at an annual with 48 active mines and quarries
average of 633 ha. operating as of 2015. Bhutan

possesses a range of minerals
with dolomite and gypsum
mining increasing as well as
gravel sand and minerals used in
construction.
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6. Power Lines 3791 ha of forest was lost Power lines are required for new 8130 ha of
to make way for power hydropower projects. deforestation
lines and buffer zones
between 2008 and 2014
which converts to an
annual average of 542 ha.

2.3 Forest Degradation

49. The assessment of Bhutan’s drivers of deforestation and degradation study (MoAF 2017a)
considered that timber harvested from forests as a source of forest degradation. Conversely, the
FREL/FRL considers that all timber harvesting within Bhutan’s management regimes are based
on the principles of the sustainable management of forests (MoAF 2018). These management
approaches involve replenishment of forests and, therefore, do not result in a net reduction in
long-term biomass and carbon. In order to avoid double counting, the emissions resulting from
wood extraction and removals are not considered as a separate activity under the FREL/FRL but
are accounted for under the sustainable management of forests.

50. In assessing forest degradation, Bhutan used to change in crown cover as the proxy indicator for
degradation. This showed that 667,680 ha of forests had been degraded (crown cover decrease)
in the 15-year assessment period (2000 to 2015), while 456,794 ha have improved (crown cover
increase), resulting in a net degradation of 210,886 ha of forest, with an annual average of
14,059 ha. As part of the FREL/FRL preparation, these figures were validated and new figures are
reported as sustainable management of forests activity.
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Figure 7 Forest Degradation Patterns

Degradation Patterns in
Bhutan for 2000-2015

Degradation is distributed evenly
across various slope gradients
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2015
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TEMPERATURE 2000-2015

® Within temperature zones of Bhutan
W Tropical/ sub-tropical zone

® Cool temperature zone

4

Source: Adapted from MoAF 2017a

DEGRADATIONAND PROTECTED
AREAS 2000-2015

® Outside of protected areas W Within protected areas

DEGRADATION ACCORDING TO
ROAD PROXIMITY 2000-2015

> 5 km of a road ®2-5 km of a road

® 1-2 km of a road m< 1 km of aroad

DEGRADATION ACCORDING TO
SETTLEMENT PROXIMITY 2000-
2015

m> 2 km of a settelement ®within 1 km of a settelement

51. Table 2 provides details of forest degradation drivers, in order of rank based on the
extent of timber volumes estimated to be affected annually. It must be noted that these
drivers do not always result in discernible changes in the forest cover. Future rates of
forest degradation are also estimated, predominantly based on historic annual average
degradation rates. This results in a total of 4,385,121 m*® of forest degradation that is
estimated to occur between 2015 and 2030, not including the impact of grazing livestock.
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Table 2 Degradation Drivers

1. Timber
Harvesting

2. Firewood

3. Forest
Fires

4. Livestock

Historic Rate
2008-2014

The amount
of timber
(excluding
firewood)
extracted and
supplied was
1,127,059 m3,
amounting

to an annual
average of
161,008 m?3.

The amount
of firewood
extracted from
forests was
594,552 m3,

at an annual
average of
84,936 m>.

Between 2009
and 2014 there
were 334 fire
incidents,
affecting a
forest area

of 43,817 ha,
at an annual
average of
8763 ha.

No data to
accurately
assess the
impact.

Backeround Predicted Rate 2015-
. 2030

Timber extraction and supply is broken down
into subsidized timber for rural areas (72%
of all timber extracted); commercial timber
(27%); and Royalty Free timber (1%). As per the
FNCRR 2017, every household in rural areas is
entitled to 4,000 cubic feet (cft) of timber for
house construction once in 25 years and 700
cft of timber for repair/renovation/extension
once in 12 years (DoFPS 2017). Degradation
from timber harvesting may be exacerbated
due to poor tree selection, felling practices,
and general wastage.

Bhutan has one of the highest per capita
domestic fuel wood consumption in the
world. The major users of firewood are
residential (75% of total consumption),
industrial (13%) institutions such as schools
(10%), and agriculture (2%; Dhital 2009). For
residential users, firewood accounted for 87%
of the fuel mix in 2014 and is used for cooking,
heating and lighting (RGoB 2011; MoEA
2016). However, the efficiency of firewood
devices is only 10%—15%. Although electricity
has reached many rural areas, firewood is
preferred as it is readily available, and people
in rural areas collect dry firewood. The RGoB
is promoting fuel-efficient cook stoves, use of
biogas, electric bulb cookers, 100 units free
electricity to rural areas, and tax subsidy on
appliances.

Forest fires in Bhutan originate from either
accidentally or via intentional sources, such
as clearance of forest for agriculture (NSSC
2014). Apart from degrading the forests, fires
also result in emissions of carbon dioxide.
Fires pose social and economic risks in terms
of destruction of property, injuries, and death.
Each year, significant forest areas burn in
Bhutan, which are difficult to control because
of the country’s rugged terrain.

Grazing of livestock in forests is an integral part
of Bhutan’s agricultural system. Unregulated
grazing is anecdotally acknowledged to
contribute to forest degradation in localized
areas. Clearly, the impact of grazing will
depend on forest type and grazing intensity.
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2.4 Underlying Causes of Deforestation and Forest Degradation

52. The underlying causes of deforestation and forest degradation in Bhutan range from governance
challenges, law enforcement, economic pressures, poverty and demographic factors.

53. Governance challenges: Land allotment decisions are compromised by limited guidance on
addressing sectoral conflicts and a lack of an overarching long-term spatial planning policy.

54. Inadequate Law enforcement: Law enforcement and stemming illegal activity is an increasing
challenge, though the majority of the forest offences appear to be small-scale and opportunistic.

55. Economic pressures and poverty: The cycle of poverty in some areas is interconnected to land
degradation and food security. However, Bhutan’s poverty rate has significantly reduced in the past
decade.

56. Demographic factors: By 2030, 50% of Bhutanese will be urban, according to UN population
statistics. Urbanization has the potential to directly impact forests, as a result of the deforestation
that is often required to make room for urban expansion. Furthermore, farm abandonment is
occurring as a result of outmigration, especially in economically depressed areas where people are
not able to produce enough food on their farms. Many of these farms are reverting to shrubland
and forest. This improvement in habitat might lead to an increase in human-wildlife conflict in the

remaining adjoining agricultural lands.

3. THE STRATEGY

3.1 Guiding Principles

57. The overarching guiding principles are those set by the Bhutan’s Constitution and the vision of the
GNH. The strategy recognizes the uniqueness of Bhutan with the country’s net gains in forest area,
a high percentage of forest cover, and achievement of being carbon negative are highlighted as a
shining example to the rest of the world. This REDD+ strategy highlights the critical role of forests
ecosystems to Bhutan’s economy;, historically and in the future. As such, the strategy is aligned with
the principles of GNH and national flagship programs, as outlined in the 12* FYP.

58. The National REDD+ Strategy (NRS) outlines the vulnerability of Bhutan to climate change. This
risk is predominantly due to the social and economic dependency on natural resources, including
the developmental focus of hydropower, and the predominance of livelihoods in the agriculture,
livestock and forestry sectors. While acknowledging the success to date in maintaining a high
level of forest cover and achieving carbon neutrality, the economic development trajectory
will undoubtedly put more pressure on natural resources unless environmental policies, laws,
regulations and capacities are strengthened. The pressure on natural resources and challenges that
accompany economic growth are likely to increase as the country progresses towards becoming
a middle-income country. Economic diversification and sustainable resource utilization will be
key to ensuring that communities are resilient while enjoying the benefits and having access to
opportunities to improve livelihoods.

59. This strategy supports the transition to low emissions, increased resilience to climate change
and sustainable development pathways in the forestry, agriculture, energy, tourism and other
cross-cutting areas. Based on this guiding principle, this REDD+ strategy extends beyond simply
reducing carbon emissions from deforestation and forest degradation. These additional benefits
include enhancing livelihoods, protecting biodiversity and other ecosystem services, improving
forest governance, empowering relevant stakeholders by ensuring participation and supporting
sustainable land use planning.
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3.2 Approach to the Strategy

60. Thisstrategyisanchoredon fiveyears of REDD+readiness preparationtoestablishanimplementation
framework supported by strong national ownership and strong political commitment. National
ownership and participation of stakeholders (including the community and private sectors) are
two critical principles that should be supported by robust and technically rigorous work across
the environmental, economic and social aspects. As such, this strategy sets the framework for
implementation at both national and in a decentralized manner at the sub-national level.

61. This strategy is accompanied by a number of analytical documents, including:
e Analysis of Drivers of Deforestation and Forest Degradation.
e Feasibility and Cost Benefit Analysis

e Safeguards Framework: Strategic Environmental and Social Assessment (SESA), Environmental
and Social Management Framework (ESMF) and Safeguards Information System (SIS).

e Benefit Sharing Framework and Fund Mobilization Framework.
e Forest Reference Emission Level and Forest Reference Level.

e Corruption Risk Assessment for REDD+ Program in Bhutan.

62. The analytical work carried out during the REDD+ readiness phase provided valuable insights into
the sectoral strengths, challenges, and opportunities in managing natural resources, in a manner
that reduces the impact of human activities and ensures sustainable resource use. The REDD+
framework does not just take a single focus but is designed with the flexibility to complement a
broad range of national programs, including those already under implementation and those planned
for the future. The strategy stresses the need for multiple, flexible and collective interventions,
which mutually reinforce each other within and across all sectors.

63. This strategy represents the vision of a broad range of stakeholders, including government, forest-
dependent communities, non-governmental organizations, CSOs and the private sectors. Through
extensive consultation and collaborative process, which started in 2010, the government and
stakeholders worked to identify potential strategy options and practical interventions. Annex 3
provides details of the key consultative workshops that were conducted.

64. This process was supported by a range of feasibility studies, assessing land use, governance
capacity and knowledge for sustainable forest management. Multi-disciplinary and multi-
sector dialogue and commitment are essential to the long-term success of this strategy. At each
stage of developing this and implementing this strategy, engaging with all stakeholders has and
will continue to be a fundamental requirement to ensure ownership and inclusiveness. This
proactive and participatory approach has been guided by four key principles outlined in Table 3.
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Table 3  Stakeholder Engagement Guidelines

pinie et

Participatory and Relevant stakeholders and experts, including men and women from

inclusive vulnerable and marginalized forest-dependent groups and communities,
are included in the decision making on the design, implementation and
evaluation of relevant REDD+ activities. They also participate in the
implementation of relevant REDD+ activities whenever it is appropriate.

Transparency and This ensures a transparent feedback mechanism that is easily accessible and

accountability understandable to men and women from indigenous and non-indigenous
local communities, in order to inform and improve current and future
stakeholder engagement processes for REDD+.

Mutual Stakeholders understand how relevant REDD+ activities impact on
understanding themselves and agree what their roles and responsibilities are. This approach
over shared ensures the sustainability of the REDD+ programme

responsibilities

Human rights-based Human rights-based approach identifies and differentiates rights holders and

approach their entitlements from duty bearer and their obligations. Efforts are made
to strengthen the capacities of rights holders to make their claims and duty
bearers to meet their obligations

3.3 Vision and Mission
65. The vision relates to the desired future position of Bhutan and has been set as:

‘A perpetually carbon neutral, climate change resilient and prosperous society’.
66. To achieve the vision, mission of the of the REDD+ program has been set as:

‘Reducing deforestation and forest degradation by strengthening forest management & conservation,
capacity building and participation, and implementing income generation activities to improve the
livelihoods for a carbon neutral, climate change resilient and prosperous society’

67. The aims of REDD+ is to reduce emissions from deforestation and forest degradation and, therefore,
enhance sequestration of CO, by the conservation, sustainable management of forests and
enhancement of forest carbon stocks. Bhutan’s NRS seeks to achieve these measures within a far
broader Bhutan’s National Strategy and Action Plan for Low Carbon Development since Bhutan’s
economy, society and culture are highly dependent on the country’s natural resources.

68. REDD+ represents an opportunity for Bhutan to strengthen a number of climate change response
measures across a range of areas, as articulated in the Policies and Measures outlined later in this
strategy. Bhutan is unique amongst all REDD+ countries for being the only carbon negative country
in the world. Bhutan already has high forest cover and a history of limited deforestation and forest
degradation. During recent years there has been an increase in population, and an expansion of
industry, infrastructure and transport. These trends are all expected to continue into the future.
As such, it may not be realistic for emissions (both forest-related and across other sectors), to
be substantially reduced beyond the current position. Instead, the focus is on continuing to
strengthen the preservation of existing forests and increase the adaptive capacity to climate change
impacts, without compromising opportunities for future economic development and prosperity.
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3.4 Strategy Options

69.

70.

71.

72.

73.

74.

The Strategy Options define the general direction that Bhutan will take to achieve the vision of
the REDD+ program. These strategic options are supported by feasibility and cost benefit analysis,
strong social and environmental safeguards, benefit sharing framework and monitoring and
evaluation. During the process of developing the strategy, a number of alternative options were
examined before settling on the four strategic aims which will address the direct and underlying/
indirect drivers of forest deforestation and degradation. All the four strategy options are equally
important and can be considered as various strategic interventions.

STRATEGY OPTION 1: STRENGTHENED FOREST MANAGEMENT PRACTICES

With the rapid economic development and demographic changes taking place in the country, the
demand for construction timber is high and increasing. However, overall forest resources available
for commercial timber production are limited. These limitations are due to low commercial quality
timber in some forest areas and the difficulties in harvesting trees due to inaccessible terrain
(WMD 2015). There are logistical and costs challenges of matching supply and demand for timber,
and inefficiencies in downstream processing of timber, which are exacerbated by the high market
preference for softwood tree species and few broadleaved species. The combination of inefficiencies
in the timber value chain, distribution and narrow focus on softwoods, means that in the future,
there is the potential for an artificial wood deficit.

The underlying causes of deforestation and forest degradation in Bhutan range from governance
challenges, law enforcement, economic pressures and poverty and demographic factors.
Consequently, this strategic option seeks to support the existing frameworks, policies and regulations
for forest management as well as strengthening capacity, stakeholder and community participation,
guidance and resource management monitoring and enforcement.

STRATEGY OPTION 2: CLIMATE SMART PRIMARY PRODUCTION

Primary production sectors include crop production, livestock, fisheries and forestry. Climate-smart
initiatives crosscut economic, social and environmental spheres. A key aspect in this strategic option
is in improving forestry and agricultural productivity (detailed under strategic option 4), in order to
enhance incomes and thus reduce the need for primary production to further encroach into forest
land.

Climate-smart plantations of native, multi-purpose and fast-growing species will support the
development and provision of sustainable firewood and timber supply and will enhance the
protection of livelihoods. They will also enhance areas of degraded forest and the management
of forest growth to foster increased carbon sequestration. This will involve the development of a
diversified and technologically innovative sector, which will be achieved through capacity building
and partnerships between government and private sector. Combined efforts for the development
of plantations in degraded areas will ensure forest restoration at the landscape level.

STRATEGY OPTION 3: INTEGRATED LAND USE PLANNING & MANAGEMENT

Given the sector’s size and importance to the economy, hydropower development will continue.
The expansion of hydropower facilities will have increasing adverse impacts on forests. This is
due to the siting and construction of facilities and requirements for associated infrastructure.
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75.

76.

77.

78.

79.

80.

The existing legislation has provisions to address the environmental impacts from various
infrastructure projects. However, current planning processes do not effectively address the holistic
impacts from the major projects. There is a lack of spatial planning guidance and inadequate inter-
agency and organizational cooperation. Interventions are typically sector-based and operate in
silos. This limits the implementation of cross-sectoral plans necessary in combating climate change.
As a result, the broader impacts affecting environmental services are not included or adequately
addressed.

This strategy will help create the enabling environment for the successful and effective
implementation of REDD+. Work associated with this strategy will strengthen land use planning
systems and processes, by achieving greater levels of harmonization across policies, improved
collaboration among implementing departments/agencies, greater levels of capacity and a stricter
monitoring and enforcement regime.

STRATEGY OPTION 4: IMPROVED RURAL LIVELIHOODS

Rural communities depend on agriculture activities, livestock management and forest resources for
their livelihoods. This strategic option is multi-sectoral and targets the improvement of community
livelihoods, including the broadening of opportunities for income generation through sustainable
management of NWFPs, payment for ecosystem services, nature-based enterprises and climate-
smart agricultural and livestock practices. These approaches will help create alternative incomes for
communities, as well as reducing pressures on forest areas, while also incentivizing conservation.

This strategic option aims to improve agricultural efficiency and increase diversification through
climate-smart agriculture. This will contribute to the transformation of agricultural systems in
order to address food security, sustain livelihoods and encourage prosperity, adapt and build
resilience to climate change risks while reducing pressure on forests and other ecosystems and to
reduce greenhouse gases emissions. This will involve the promotion of high yielding livestock, crop
diversification, agroforestry, intercropping, greenhouse farming, advanced irrigation systems, soil
conservation and organic farming.

POLICIES AND MEASURES

The Strategy Options presented in Section 3 will be achieved through a suite of cross-cutting
policies and measures (PAMs) and specific interventions that support Bhutan’s transition to low-
emissions, resilience to climate change and sustainable development pathways in the forestry,
energy, agriculture and other sectors. These PAMs have been selected through a combination of
analysis of REDD+ readiness work and the extensive stakeholder consultation within Bhutan (as
detailed in Annex 3), as well as bringing in good lessons and experiences from other countries.

This NRS incorporates a systems approach, with all of the PAMs contributing towards one or more
of the Strategy Options. This approach, displayed in Figure 8, embraces the interdependency of
individual activities and the interactions of the PAMs in achieving the overall vision.
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Figure 8 NRS Vision, Strategy Options, and PAMs
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81. The NRS approach recognizes that Bhutan has made significant progress in establishing a wide
range of policies and regulatory measures, but limitations in necessary capacity for creating and
managing policies, legislation, strategies and programmes (functional capacity) and the capacity in
relation to climate change science, land use planning, sectoral planning (technical capacity) have
hindered full effectiveness of these measures. The Bhutan REDD+ readiness process has identified
the main drivers and underlying causes of deforestation (and weakness and gaps in policies and
regulatory measures). The starting point for this NRS is to strengthen these weaknesses and fill the
identified gaps but/and acknowledging that regulatory reform maybe necessary in the future. In
this regard, PAM 1 to PAM 4 seek to strengthen the institutional capacity for policy development,
regulatory enforcement and operationalization of the NRS. These four enabling PAMs are essential
in providing the platform for the transformative actions in PAM 5 to PAM 10, which focus on
implementing a range of transformative actions. There are benefits and risks associated with each
PAM, which have been identified and addressed in the SESA (RGoB 2018).

82. Under each PAM, is a set of proposed target actions which are also presented in a
detailed Action Plan in Annex 1. In this operational plan, each institution has a range
of roles and responsibilities for implementing these intervention measures, following
a successful fund mobilization. This NRS acknowledges that despite REDD+ being
housed in the forestry sector, but it is firmly cross-sectoral. Consequently, these

target actions involve multiple ministries and sectors at both central and local levels.
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4.1 PAM 1: Strengthen institutional and sectoral capacity to achieve sustainable forest
management

Rationale

83. At a government level, there are capacity constraints to effectively implement policies on the
ground, particularly in relation to policy and regulatory enforcement and knowledge on mitigation
and adaptation to climate change. Governance and knowledge capacity gaps are mainly at local
levels, including Dzongkhags and Gewogs. Across these administrative areas, the Field Offices of
the Department of Forests and Park Services (DoFPS) develop and implement all forestry plans and
programs. Almost all approvals and monitoring responsibilities have been decentralized to these
field offices, and only contentious issues are forwarded to the Department and Ministry. The Field
Offices will administer REDD+ implementation. Therefore, it is essential to strengthen capacity in
these key areas.

PAM Objective

84. The objective of PAM 1 is to build national capacity for sustainable forest management across
institutional, organizational and community levels. This includes strengthening capacity for the
development and implementation of forest management plans, monitoring, and silvicultural
practices. Training will be conducted for government staff, particularly at sub-national levels. By
developing government capacity, PAM 1 will, in turn, strengthen stakeholder and community
participation in forest management.

85. Both technical and functional capacity are required and will be defined through a comprehensive
capacity needs assessment across relevant institutions that will have roles and responsibilities
for REDD+ implementation. This assessment will identify the required capacity across all sectors,
highlight existing gaps and prepare a capacity-building strategy.

Table 4 PAM 1 Target Actions

PAM 1 Target Actions

1.1 Undertake a capacity needs assessment for REDD+ implementation and develop a Capacity
Development Strategy and Plan.

1.2 Build Institutional capacity for developing and implementation of management plans for forest
management Unit (FMUs), protected areas, community forests, local forest management areas,
watershed areas and private forests.

1.3 Build capacity building and strengthen National Forest Monitoring Systems (National Forest
Inventory, Land Use and Land Cover Monitoring, and Measurement, Reporting and Verification
(MRV) for REDD+).

1.4 Build capacity insilvicultural practices, pest and disease management to improve forest productivity
through technical training.

Benefits and Risks

86.  Environmental Benefits: This capacity development will help government and communities
to sustainably manage forests, which will also contribute towards protecting habitats and
biodiversity.

87.  Social & Economic Benefits: Skills and knowledge on sustainable forestry and related disciplines
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88.

will improve the abilities of staff and increase job satisfaction, as well as improving the
guidance and support provided to communities.

Risks: Capacity building is not a one-off exercise, and there can be considerable costs and
resources required to maintain capability building programs over time.

4.2 PAM 2: Strengthen the effectiveness of existing policies and approaches

89.

90.

91.

92.

Rationale

The National Forest Policy 2011, Forest & Nature Conservation Act 1995 and corresponding rules
require all areas under State Reserve Forest Land (SRFL) to be guided by management plans, but
there are many forests outside the existing management regimes of Protected Areas, Community
Forests, Forest Management Units and Working Schemes, which are still without management
plans. The lack of management plans, information and associated monitoring in these forests
areas limits sustainable forest management since these areas are also major sources for timber
extraction. The absence of data and information to determine sustainable levels of timber
allocation, in relation to both current and future demand, is a significant policy implementation

gap.

Objective and Target Actions

The objective of PAM 2 is to strengthen institutional and functional capacity for the implementation
of existing policies to improve forest management and conservation of biodiversity, thereby
ensuring that there is sustainable stewardship across all forest areas. The development and
implementation of effective management planning are essential for sustainable management
within all of Bhutan’s forests. Management planning needs to be strengthened, both within
existing designated forests and in areas where plans do not currently exist to support sustainable
forest resource utilization, pest and disease control and GHG emissions reductions.

SRFL allotments are important for the social and economic benefit of the Bhutanese people.
However, there is a recognition that the continuation of the allotment must be undertaken
using a stewardship approach that reduces the negative impact on environmental services and
biodiversity. Local communities are largely the end users, but in turn, their own future depends on
sustainable management of their local natural resources. Therefore, communities have a critical
participatory role to play with regards to stewardship, which is over and above rather than merely
being beneficiaries or end users.

Effective monitoring and evaluation are critical in tracking the implementation of national
policies and regulatory enforcement. Bhutan’s commitment to reducing GHG emissions
requires an effective national forest monitoring system (NFMS) including specific Monitoring,
Reporting & Verifications (MRV). For instance, the impacts of climate change may lead to
increases in disease outbreaks; hence there is also a need for a multi-purpose NFMS to support
detection of potential large-scale degradation of forests resulting from pest and disease.
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Table 5 PAM 2 Target Actions

PAM 2 Target Actions

2.1 Develop and implement effective forest management plans in all SRFL.

2.2 Develop and provide tools for efficient management plan writing (guidelines, templates, software
and applications).

2.3 Carry out functional zonation within the forest areas, demarcating forest production areas, wa-
tershed areas, wildlife habitats and recreational areas.

2.4 Implement the already established Protected Areas Zonation Guidelines.

2.5 Strengthen the national forest monitoring system and MRV to keep track of forest cover changes
and carbon stock.

2.6 Strengthen forest pest and disease management systems.

2.7 Establish reliable information and monitoring systems on demand, supply and utilization for rural
and commercial timber requests.

Benefits and Risks

93.  Environmental Benefits: Improved management of forests and watersheds through science-based
planning and monitoring, will help ensure in the sustainable supply of natural resources. This will
also lead to enhanced wildlife habitat, increased carbon sequestration and will limit soil erosion
and reduce land degradation. The improved management of forests will increase the rate of
natural water supply recharges, thereby improving water sources for multiple needs that include
drinking, irrigation and hydropower generation.

94.  Social and Economic Benefits: With better and sustainable forest management, livelihoods will be
improved due to the increase in the availability of non-wood forest products (NWFP), increased
employment opportunities and better agricultural yields due to faster replenishment rate of
watersheds. Forest communities could be further empowered through improved management
and decision-making capacity in community forests, potentially leading to improved social
harmony within communities.

95.  Risks: Failure to properly follow proposed management plans could lead to the introduction of
exotic or invasive species to the area and increase the likelihood of fires, though the risks of
these occurring were considered to be low. There may be possible elite capture of benefits within
community groups and the proliferation of illegal timber sales and NWFP due to lack of effective
enforcement.

4.3 PAM 3: Strengthen cross-sectoral land use planning and management, coordination &
collaboration

Rationale

96. The projected allotment of SRFL for development of hydropower, road construction,
agricultural expansion and power lines may result in significant deforestation and forest
degradation unless there are adequate national planning processes. The preeminent
law guiding land use is the Land Act, 2007. The Act defines the mode of decision-making
on land use, allowing for subdivision and leasing and provides procedural guidance and
conveyances. To date, there have been challenges in achieving strong cross-sectoral planning.
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Land allotment decisions are made at project levels with input from line ministries and approval by
the local government or National Land Commission Secretariat (NLCS). The lack of an overarching
long-term spatial planning policy means that decisions often occur in a piecemeal manner. There
is an observable lack of adequate guidance, decision criteria, or accessible data and information,
in order to align or mitigate regulatory and sectoral policy conflicts and reconcile trade-offs across
different land use interests

PAM Objective

97. The objective of PAM 3 is to harmonize existing land use planning legislation and policies, by
developing a national land use strategic approach. This strategic approach will require the
establishment of a common reference frame in the form of a national land use zoning system
and geospatial management system. Land allotment based on national information and land use
zoning system will encourage institutional decision-making with definitive land characterization
and a better understanding of land use interests and trade-offs. The NLCS has already emphasized
the need for clear policy and planning guidance, due to increasing trends in land use demands
from the spread of urbanization and the impact of climate change. PAM 3 will ensure that land use
planning is understandable, realistic, implemented, monitored and enforced.

98. PAM 3 will address some of the underlying drivers of deforestation and forest degradation,
including governance challenges, policy and regulatory enforcement, as well as sectoral policy
implementation conflicts. Investments will be focused on providing support to mainstream and
implement integrated spatial planning and participatory land use planning.

Table 6 PAM 3 Target Actions

PAM 3 Target Actions

3.1 Review and harmonize policies and relevant documents relating to land use and planning.
3.2 Establish a monitoring and evaluation system on land use zoning and regulatory implementation.

3.3 Develop a harmonized national land use a strategic approach, through broad stakeholder
consultation.

3.4 Develop and enforce the Zoning Ordinances and the Land Use Strategy through awareness raising,
capacity building, and stakeholder engagement.

3.5 Strengthen the National Spatial Information System for land use zoning and improved data
collection, processing, and validation.

3.6 Strengthen Land use planning and management
Benefits and Risks

99. Environmental Benefits: Harmonized land use planning should lead to the more efficient and
effective utilization of natural resources. This, in turn, will enhance biodiversity and ecosystem
services, such as improving the quality and quantity of water resources.

100. Social and Economic Benefits: Land use planning will improve law enforcement and will
help alleviate land disputes. It will provide a guide to future infrastructure establishment and
potentially lower development costs. Stronger institutional capacity at the Dzongkhag and
Gewog levels could also result in better forest governance and a fairer sharing of benefits.
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101. Risks: If environmental, social, and economic goals are not adequately balanced, there is a risk that
environmental considerations will lose out when trade-off decisions are made. In addition, new
land use planning policy at the national level may result in a reduced ability of local communities
to influence forest planning.

4.4 PAM 4: Strengthen EIA processes for infrastructure proposals

Rationale

102. Bhutan has an environmental approvals system in place under the Environmental Assessment
Act 2000. Assessments must be conducted prior to undertaking environmental clearances, such
as those required in new infrastructure projects. However, broader impacts affecting forest
environmental services are not included or adequately addressed. A significant challenge exists
within the Environmental Impact Assessment (EIA) process, due to current disaggregation of the
process for the different stages and components of a development project (e.g. roads, transmission
lines and power plant facilities in hydropower).

103. The current approach to environmental clearances often requires input from a range of
departments. The National Environment Protection Act 2007 (NEPA) is the umbrella legislation
that sets out requirements for the protection of the physical and ecological environment. However,
there is a lack of clarity over government roles and responsibilities with regards to coordination
across the monitoring and compliance processes. Furthermore, specific guidance on how to
reconcile the interests of different sectors is weak.

PAM Objective

104. The implementation of this strategy will complement the procedural elements stipulated in the
Environmental Assessment Act 2000, by enabling EIAs to be assessed holistically and detect future
risks and impacts prior to implementation. The implementation of remediation measures would
require a stricter monitoring and enforcement regime, as well as continuous revision of budget
allocation practices and procurement processes. This will help achieve greater forest protection,
including habitat restoration where impacts are unavoidable. This PAM will also assess options for
providing offsetting or compensation from large infrastructure projects.

105. PAM 4 will improve the EIA process for infrastructure projects such as hydropower
development and road construction. It will improve the guidance, information sharing,
coordination and monitoring of the EIA process across all relevant government departments.
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Table7 PAM 4 Target Actions

PAM 4 Target Actions

4.1 Review and propose for revision of budget allocation practices, including procurement processes,
in order to mitigate environmental damages from infrastructure development.

4.2 Evaluate the EIA guidelines and services from stakeholders’ perspective to effectively implement
the environmental rules and regulation by the third party.

4.3 Evaluate and strengthen the Forest clearance guidelines and modalities
4.4 Strengthen the institutional capacity for EIA and compliance monitoring system.

4.5 Ensure packaging of EIA for hydropower projects, including hydropower facilities, transmission
lines, towers, and roads.

Benefits and Risks

106. Environmental Benefits: Strengthening the EIA system should result in an improved ability to
target key environmental impacts and undertake comprehensive environmental monitoring of
projects. These improvements, in turn, would encourage proponents to improve their overall
environmental management, which will help minimize harm, protect biodiversity and reduce
pollution of air, water and land.

107. Social and Economic Benefits: The EIA system would facilitate stakeholder coordination linkages
and participation, with the community being well informed prior to consents being approved. The
health and safety arrangements of projects may also be improved.

108. Risks: Changes to the EIA process could potentially introduce delays in project approvals and
escalate project costs due to the inclusion of additional safeguards. However, international
experience suggests that when project developers do a good job of environmental design during
the EIA process, there is less chance of environmental and social problems after projects have
been implemented.

4.5 PAM 5: Achieve a highly diversified and technology-based timber supply chain

Rationale

109. There are performance inefficiencies across the timber supply chain (harvesting, transportation,
storage, sawing, seasoning, manufacturing into finished products), particularly in downstream
processes where there has been a limited introduction of new technology. Most sawmills have
antiquated equipment with poor recovery and wastage, producing rough-cut sawn timber with
limited grading and with average recovery rates of 60-70% depending on species and class of
timber (Dhital 2009). Some guidance already exists on efficient harvesting and wood processing,
but a critical gap lies in the implementation of these guidelines. Investment in the supply chain
by the private sector has been very low, potentially due to uncertainty in the market and limited
access to low-cost finance.

110. There is a lack of data and a coherent understanding of the current situation with regards to
market supply and demand of timber throughout different parts of Bhutan. The combination
of inefficiencies in the timber value chain, distribution, and narrow market focus means that in
the future, there is the potential for an artificial wood deficit. The current forest supply chain
is focused on softwood species and only a few preferred species of hardwood even though the
dominant type is broadleaf, constituting approximately 71% of all Bhutan’s forests (DoFPS 2016a;
NEC 2016). Bhutan’s wood processing industry has limited knowledge and infrastructure to
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season and process hardwood. There is also limited understanding of the market and barriers to
utilization of the more readily available hardwoods, further resulting in limited investment by the
private sector.

PAM Objective

111. PAM 5 seeks to develop integrated sustainable forestry and wood-based sector, which maximizes
the use of every single tree that is harvested and thereby generates a more economic value
per hectare of forestland. This will be achieved over a long-term planning horizon through the
utilization of less preferred timber species, wood product diversification and value addition,
expansion of market opportunities, investment in innovation and technology, reducing wastage
and improvement of the operational efficiency and effectiveness throughout the supply chain.

112. There is currently a limited understanding of current and future market requirements for timber
in different parts of the country. Therefore, wood flow and market analysis are necessary to
understand resource availability, and domestic biomass flows adequately. The wood flow analysis
represents a total resource assessment, including all wood products in all process steps from
forest to final disposal. The market analysis would enable a better understanding of domestic
biomass flows, competition between material and energy uses, and supply requirements of
specific tree species from different parts of the country. Understanding current and projected
demand from multiple societal needs and having readily accessible data on supply and demand is
essential in making informed resource use and management decisions. This will include a decision
on requirements for specific types and locations of plantations, including those detailed under
PAM 7.

113. The mobilization of the private sector via public-private partnerships will be essential. Capacity
building, leveraging of finance investment in state-of-the-art wood harvesting and processing
equipment will be required. This will entail improving guidance and information flows between
different stakeholders including research institutions, government, investors, forest industry,
wood-based industries, manufacturers and communities.

114. Innovation is an essential driver of economic progress, that benefits consumers, businesses,
the government and the economy. The consolidation of existing initiatives throughout Bhutan’s
forestry and wood-based industries, through the establishment of a Forestry and Wood Innovation
Hub, would provide an important mechanism for the development of the supply chain and
adoption and investment in new technologies and products. For example, laminated glue timber
(glulam) is a new type of structural engineered wood product comprising a number of layers of
dimensioned lumber bonded together with durable, moisture-resistant structural adhesives. This
product is currently being piloted but requires further investment and market testing. The National
Resources Development Corporation Limited (NRDCL) will have a key role to play, recognizing the
need to ensure that this PAM provides for both commercial mandates and the management of
forest resources on a sustainable basis. NRDCL will be the Forestry and Wood Innovation Hub of
integrated wood-based industries.

115. Forward commitment by all of the agencies in the Government to change its own procurement
policy, including the use of less preferred hardwood timber, would send a strong market
signal and create some certainty for industry. This would encourage a long-term view
across the market, improving the wood industry’s appetite towards less preferred species,
as well as stimulating private sector investment and innovation. Leadership from the
government in this area may also encourage the wider public to switch to these alternative
timber species. A key determinant of this switch will be in the affordability of this timber.
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Table 8 PAM 5 Target Actions

5.1 Undertake a wood flow and market analysis across the entire timber supply chain.
5.2 Establish a Forestry and Wood Innovation Hub of integrated wood-based industries under NRDCL.

5.3 Develop and increase the capacity of DoFPS, NRDCL and wood-based enterprises to operationalize
improved approaches to timber harvesting, processing and value addition.

5.4 Promote the utilization of alternative less preferred timber species to reduce pressure on current
high-value timber supplies through knowledge products and concepts.

5.5 Promote and diversify timber products and value addition through the provision of low-interest
finance for small to medium enterprises.

5.6 Improve and disseminate efficient wood technologies (harvesting, processing, and recovery).
5.7 Set up pilot projects to improve value at different levels of the timber supply chain.

5.8 Pilot new technologies and tools in wood-based industries, wood seasoning and treatment and
explore possibilities for providing subsidies for promotion of alternative timber and firewood.

5.9 Update government procurement policies and schedule of rates to show leadership in the use of
less preferred timber species and alternative timber products.

Benefits and Risks

116. Environmental Benefits: The introduction of modern processing technology will result in the more
efficient use of timber, thereby reducing the pressure on forests. Improved efficiency in harvesting
and processing will allow the same volume of timber to be produced from a reduced number of
harvested trees. The pressure on the currently preferred tree species and softwood forests will be
reduced, through the promotion of alternative species that include hardwoods.

117. Social and Economic Benefits: The introduction of modern processing technology will result in
the more efficient use of timber, reducing operational costs and minimizing waste. This could also
result in the expanded use of currently underutilized secondary raw materials, such as stubble,
leaves, resin, needles, and treetops. The expansion of product types should result in more jobs
for local people, in both harvesting and wood processing. Timber quality and durability should
increase through proper seasoning and treatment, increase the lifespan of materials and provide
higher quality and more varied choices for consumers.

118. Risks: Depending on the initial investment costs of acquiring new technology, the successful
implementation of this PAM may negatively affect small producers if measures are not introduced
to help them with low-interest start-up finance. The introduction of modern technology may also
lead to traditional practices no longer being undertaken. Improved harvesting and processing
technology may open up the previously inaccessible forest leading to reduction in biodiversity,
and there may be an increase in illegal activities, particularly if timber is not affordable.
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4.6 PAM 6: Adopt fire management approaches that limit impacts on the environment and
communities

Rationale

119. Fire is recognized as one of the key drivers of forest degradation, and the need for protection of
forest from fires is covered in the Forestry policies and regulations. Fires originate from many
sources, and almost all are caused by humans, either intentionally or accidentally (NSSC 2014).
Most fires occur between November and April when there are limited precipitation and persistent
winds. This coincides with the time when farmers burn agricultural residues, which sometimes
contributes to fire outbreaks. Western and eastern regions have historically experienced more
fires than the southern and central regions. This may be the result of the forest types in these
areas, with pine and oak forests being associated with high fuel loads during the dry season.
The DoFPS is responsible for forest fire management with the help of local communities, armed
forces, and volunteers. The country’s rugged terrain makes fire control more difficult. With the
Himalayas becoming warmer due to climate change, there is an increased risk of fires. A critical
challenge continues to be the inadequacy of financial resources for fire management.

PAM Objective

120. PAM 6 aims to reduce the risk of forest fires, thereby avoiding degradation of forests and GHG
emissions, as well as limiting risks to human properties. This will involve strengthening fire
management and response capacity, providing support to existing regulatory measures, such as
those in the Forest and Nature Conservation Rules and Regulations of Bhutan 2017 (FNCRR) and
Forest Fire Management Strategy 2013.

121. The development of fire management planning guidelines, monitoring, and fire hazard maps will
be of strategic importance in planning for more effective fire responses. Enhanced knowledge and
capacity building, at both government and community levels, will be required for fire prevention
and control. This may include silvicultural manipulation of forest stands, controlled burning, and
other management practices.

122. These capacity building provisions need to be supported by consistent and regular funding
and investment in fire early warning systems and firefighting equipment. The regions and
forest types experiencing the highest incidences of fire should be prioritized in this regard.
The responsibilities for the implementation of fire management operations need to be better
coordinated, with clear measures in place for timely responses. Acknowledging that some fires
will occur irrespectively of the provision of prevention and response measures, it is important
to ensure that there are post-fire actions in place, such as replanting of trees by communities.
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Table9 PAM 6 Target Actions

PAM 6 Target Actions

6.1 Establish fire early warning systems, including communication tools and approaches to ensure
that threats to communities are reduced and responses to fires are prompt.

6.2 Explore and implement new and innovative forest fire management in the Country.

6.3 Strengthen forest fire management planning guidelines, including forest fire management such as
control/prescribed burning, fuel load reduction and replanting.

6.4 Carry out survey and mapping of forest fire prone areas (fire hazard map).

6.5 Institute, upscale and operationalize forest fire management groups at all levels (village/ gewog/
dzongkhag/ national).

6.6 Procure improved modern firefighting equipment and technology (Drone, helicopter etc).

6.7 Carry out capacity building on forest fire prevention techniques at the institutional and commu-
nity level.

Benefits and Risks

123. Environmental Benefits: Less forest fire means less emissions. The composition of forests will
improve, as lack of disturbance will result in a natural balance of age, species, and growth rates.
While habitat may be improved through some controlled burning, habitat and biodiversity loss
from uncontrolled fires will be reduced. Furthermore, soil erosion and threats from landslides
may be minimized, and the aesthetic and beauty of the overall landscape will be enhanced.

124. Social Benefits: There may be a reduction in forest fire risk and threats to life and property. New
local jobs may be created for fire managers, and there may be improved community coordination
and participation in managing fires.

125. Risks: It is possible that burnt land from controlled fires could be exposed to colonization by exotic
species. Controlled burning could also lead to the extermination of fire-sensitive species and
reduction in plants for grazing.

4.7 PAM 7: Establish plantations to provide sustainable wood-based products supply, increase
carbon-stock, and enhance biodiversity

Rationale

126. Infrastructure development and the continuing demand for timber from increasing construction
and wood-based industries will create increasing pressure on forests and watersheds. Anecdotally
it appears that there are logistical and timber transportation cost challenges in some parts of the
country in matching supply and demand in timber, exacerbated by the high market preference for
softwood tree species and few broadleaved species. This focus on timber production also relates
to the fact that the total forest area deemed suitable for quality timber production is low. It is
estimated that only 17% of forested land has the potential to be managed as FMUs and WSs for
commercial timber production (WMD 2015).

127. Human-wildlife conflict is a major problem in some rural parts of Bhutan. Conflicts are likely to
be higher in settlement areas where there has been deforestation, habitat loss and degradation
(Distefano 2005). These conflicts can have social and economic impacts, as well as threaten
the population viability of wildlife. Records show that 55% of crop damage can be attributed to
damage from wildlife (NEC 2016).
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128. The demand for firewood is variable, with some regions experiencing a surplus of fuel wood, while
others have a deficit. Despite many people using stoves for heating and cooking, the use of energy
efficient stoves is not widespread. The widespread availability of electricity may mean a reduction
in the demand for firewood in future, although this will depend on cultural requirements and
costs to households.

PAM Objective

129. The main objective of PAM 7 is to address the increasing timber demand and improve carbon
emission reductions potential. This PAM contributes to the 12th FYP’s aim of developing an
additional 2000 to 5000 ha of plantations. PAM 7 will also have a number of co-benefits that
include protecting watersheds, soil conservation, establishing additional livelihood opportunities,
recreational areas and in providing more sources of firewood. These plantations will provide
additional habitat and food sources for wildlife contributing to the reduction of human-wildlife
conflict in agricultural areas.

130. The establishment of the Forestry and Wood Innovation Hub and the promotion of less
prefererred timber species in PAM 5 will be a key complementary measure to the establishment
of a plantation programme. The wood flow and market analysis outlined under PAM 5 will enable
evidence-based decision making on requirements for specific types and locations of plantations.
The basic premise is that plantation development locations should be prioritized, in line with
the land zoning proposed under PAM 3. Establishing plantations in degraded areas would be a
productive and beneficial use from ecological, social, and economic points of view. As Bhutan has
different ecological regimes and local conditions vary from place to place, the type and purpose
of each plantation will need to be carefully assessed.

131. This plantation program requires technical expertise, enhanced capacity and investment.
Partnerships will be established across government, public sector institutions, the private
timber sector, financial organizations and communities. PAM 7 will support the government,
state-owned enterprises, and the private sector, by providing technical expertise, capacity
development and monitoring tools. The National Forest Policy 2011 has provisions for plantation
development to be outsourced. Accordingly, DoFPS has also developed a guideline for
outsourcing plantation and nursery activities. REDD+ will support DoFPS and relevant agencies
to build additional capacity and support to implement plantation programs across the country.
Private sector investments and finance mechanisms will need to be mobilized, and landowners
engaged, in order to establish long-term commitments for establishing sustainable plantations.
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Table 10 PAM 7 Target Actions

PAM 7 Target Actions

7.1. Establish a Public-Private Joint Plantation and Nursery Development Program.

7.2 Establish 5000 hectares of new plantations across a range of different ecological regimes for cli-
mate mitigation, livelihood development (eg. mushroom billet plantation), wildlife habitat enrich-
ment, watershed and soil conservation, recreation etc.

7.3 Implement plantation development norms and standards to promote multi-purpose plantations
and species in different ecological and climatic zones.

7.4 Build capacity of the private sector and provide guidelines, tools for plantation development and
management.

7.5 Implement monitoring and evaluation guidelines and tools, capacity building, and conducting on-
going monitoring and evaluation management and control of invasive species.

Benefits and Risks

132. Environmental Benefits: Plantation development will reduce the pressure on standing native
forests and natural tree stocks. The promotion of the native species could result inan enhancement
of ecosystem services, as the re-establishment of trees on barren areas would minimize land
degradation and potential erosion, as well as improving water catchment areas.

133. Social and Economic Benefits: There may be improved income opportunities for local communities,
leading to higher living standards and increased GDP from the forestry sector. There would be an
increase in accessibility of timber and fuelwood for local communities, and water sources would
be protected.

134. Risks: Environmental problems, such as the spread of invasive species, forest pests and disease
outbreaks could eventuate if plantations are not properly managed. The establishment of
plantations may increase competition for land, “crowding out” existing local forest users. This may
lead to the displacement of existing land uses to other areas of natural forest, which would result
in further degradation and deforestation. There are risks that new plantations may be established
on current areas of land, which already have high value for food, resources and wildlife, such as
wetlands.

4.8 PAM 8: Promote the development of enterprises that sustainably manage NWFP
Rationale

135. NWFPs harvesting and traditional uses of the forests are important part of Bhutanese culture
and peoples’ livelihoods. The enduring benefits from NWFPs depend on how well forests are
managed. The ability for communities to access resources and markets are key components. An
underlying assumption is that communities will conserve and protect forest resources if they
receive tangible benefits from sustainable forest utilization. The challenge Bhutan faces in relation
to NWFPs relates to the effectiveness of technical support and guidance to rural communities
and marginalized groups because of limited financial resources. Capacity building for NWFP
enterprises has only taken place on a small scale, and there are no designated funds for NWFP
based enterprise development.
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PAM Objective

136. The National Strategy for the Development of NWFPs 2008-2018 identified a priority list that
includes a range of wild mushrooms, bamboos, canes, medicinal plants, natural dyes, vegetables,
food crops, spices and other plants. There are currently over 800 community forests and 140
NWFP management groups. These networks facilitate a range of community-based programs and
activities, which provide a platform to share expertise, build capacity and help in the marketing of
products. A significant number of groups have the potential to produce products for sale. REDD+
will support and continue building on this progress, by strengthening supply chains, increasing
value from products and accelerating the commercialization and domestication of NWFPs.
Understanding the requirements for support and guidance will entail an assessment of existing
bylaws, regulations and capacity for promoting domestication, management and trading of NWFP.

137. The objective of this PAM is to enhance community livelihoods through the development
of enterprises and the sustainable management of NWFPs. This will be achieved through the
development of markets, enhanced capacity building, dissemination of guidelines and the
incorporation of objectives for NWFP in management plans.

Table 11 PAM 8 Target Actions

PAM 8 Target Actions

8.1 Build capacity of the Communities and develop product guidelines to create a broader under-
standing of sustainable management, harvesting, and the supply chain of NWFP.

8.2 Incorporate objectives and actions for the sustainable management of NWFPs in management
plans (community forest, watershed, protected areas, and FMU management plans).

8.3 Develop micro, small and medium scale rural NWFP enterprises for domestic and international
markets and also networking

Benefits and Risks

138. Environmental Benefits: Sustainable management of NWFP will enhance the sustainability of
NWFP harvesting, will reduce pressure on natural resources and habitats, helping to protect
biodiversity and the conservation of soil and water.

139. Social Benefits: The promotion of NWFP enterprises would result in increased livelihood
opportunities, reducing therural-urban migration by providing local people with active engagement
and a fairer distribution of benefits from forests. It may facilitate community empowerment,
decision-making, and entrepreneurship in relation to NWFP. Widespread participation and equality
can be promoted, as NWFP involves activities for both genders and a range of ages. Traditional
knowledge can also be preserved, through the use of NWFP in medicines and other uses.

140. Risks: If effective guidelines, management objectives, monitoring and enforcement are
not implemented, then the expansion of NWFP enterprises could result in increased
access and exploitation. This may result in increases in human-wildlife conflict, the
introduction of exotic and invasive species, pest and disease outbreaks, habitat
fragmentation, higher levels of pollution and waste. Expansion of NWFP could benefit
large enterprises at the expense of traditional small-scale operators. It may also divert
interest away from mainstream agriculture and reduce grazing areas for livestock.
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4.9 PAM 9: Broaden opportunities for income generation from ecosystem services
Rationale

141. Ecosystems provide various goods and services to society, which in turn directly contribute to the
well-being and economic wealth (Costanza et al. 1997). Examples of ecosystem services include
provisioning food, resources and water, regulating floods, soil erosion and disease outbreaks,
supporting nutrient cycles and oxygen production, and non-material cultural benefits such as
recreational and spiritual well-being.

142. Benefits from ecosystems for the regulation of key functions, are often unaccounted in traditional
economics. The actual economic value of ecosystem services in Bhutan is estimated to range
between USD 465 million to 1.234 billion per year, but the potential is much higher (WMD
2018). An ecosystem valuation carried in 2013 estimated that the potential value of ecosystems
in Bhutan was approximately USD 15.5 billion per year (Kubiszewski et al. 2013). Provisioning
services represent the highest value, as nature provides Bhutanese people with inputs for food,
timber, water and electricity in amounts that range from USD 355 million to 1 billion per year.
Ranging between USD 77 million and 216 million per year, cultural and recreation services also
play a significant and increasing role in generating wealth in the country. Much of this is driven by
the tourism sector and the flows of investments that support the efforts to conserve and protect
natural habitats and biodiversity. Approximately 29% of all tourist visits are nature-based.

143. In the assessments, forests contribute the most out of all the land cover types, making up a
substantial part of the value either directly or indirectly. The estimates of regulating services show
that forests importance can be higher than the existing contribution of timber to the economy.
But to realize the actual potential from ecosystem services, decisive actions and activities are
needed to enhance the benefits from these functions in the long term. The provision of such
services might require communities to undertake or even to restrain from certain activities.

144. Household and community opportunities for income generation from ecosystems services have
been limited. Payments for Ecosystem Services (PES) is enabled by a range of national policies,
including the National Forest Policy 2011 and FNCRR 2017. In Bhutan, there are some existing
PES schemes that have the potential to be scaled up across the country, while also taking into
account experience from international schemes. These include the Yakpugang Community Forest
Management Group’s scheme for water source protection, and similar schemes in Bhurkhay
Community Forest under Chukha Dzongkhag and Namay Nichu Community Forest under Paro
Dzongkhag.

PAM Objective

145. The objective of PAM 9 is to develop schemes to incentivize communities to actively participate in
natural resources management. This will be achieved by assessing and demonstrating opportunities
forincomegenerationfrompaymentforecosystemservicesandbetteraccountingforenvironmental
services. Working in tandem, PES and ecotourism have the potential to be cost-effective means
to improve environmental management and provide alternative livelihoods to local communities.
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146. PES provides opportunities to reward communities for their efforts in providing ecosystem
services, such as watershed protection and soil stabilization. But to realize that potential, further
scoping is required to determine the long-term operationalization of these schemes. Ecotourism
and craft manufacturing schemes have significant potential for providing alternative livelihoods
for forest communities, as well as increasing the flow of funds to support biodiversity and habitat
conservation efforts. Tourist numbers are growing, with many people visiting Bhutan due to the
country’s cultural activities, nature, ecology and adventure (TCB 2016).

147. This PAM will support national efforts to improve accounting for environmental services through
frameworks such as triple bottom line (TBL) reporting. The aim is to ensure institutional business
reporting include social, environmental and financial components, allowing for the evaluation
of performance, investment and operational decisions. Due to their inherent value across all
components, PES schemes provide many triple bottom line benefits. TBL could be used to good
effect in Bhutan and the mainstreaming of this approach, through capacity development, should
be encouraged across all government institutions, as a prerequisite for promotion into the private
sector.

Table 12 PAM 9 Target Actions

PAM 9 Target Actions

9.1 Encourage and promote eco-tourism/ community-based ecotourism (eco-trails, bird watching,
fly-fishing, hot springs, rafting, experiential tourism, agro-ecotourism and visitor study).

9.2 Develop exclusive eco-tourism products which are unique to each Dzongkhag or area.
9.3 Develop framework & guidelines for development and management of ecotourism products.
9.4 Train communities on manufacturing and product diversification.

9.5 Carry out scoping and operationalize further potential PES schemes.
9.6 Support capacity building for triple-bottom line accounting.

Benefits and Risks

148. Environmental Benefits: Encouraging PES could provide strong incentives to local communities to
improve the protection of forests, water sources and other habitats. PES could increase the levels
of finance available for environmental conservation.

149. Social Benefits: Investment may increase, leading to improved services and infrastructure and
increased employment opportunities. Developing PES may lead to a change of mindset towards
conservation, diversification of income sources and the development of new skills for local people.

150. Risks: Increased numbers of eco-tourists may lead to local pollution and forest degradation, due to
waste generated by tourists and increased fuel demand. Ecotourism may increase competition for
traditional land uses, resulting in community displacement and inequality in access to resources.
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4.10 PAM 10: Develop climate smart approaches in agriculture
Rationale

151. Bhutan aims to ensure that people have access to safe and adequate nutritious food. Climate
change is likely to pose major threats and risks to farming communities, increasing the need for
using different coping strategies to adapt to the change. Crop failure may become more problematic
as a result of climate change, through the increased intensity of droughts and floods at certain
times of the year. Bhutan’s livestock and crop management practices have not yet developed
adequate strategies for climate resilience. Bhutan’s geography and the small size of individual
farms create significant challenges in improving agricultural production. Although solutions are
available, adoption of new practices is limited because of lack of knowledge and limited access to
markets.

152. Livestock husbandry is an important part of rural livelihood, particularly for subsistence farmers.
Traditionally livestock freely grazes and find fodder in forests, a low-cost practice known as
tsamdro. These practices can impact the quality of forests by compacting soil, browsing trees
seedlings and inhibiting natural regeneration. However, the impacts are extremely localized, and
the number of large herds is reported to be slightly declining (NEC 2016). In recent years there
have been government initiatives to improve productivity and promote improvements to dairy
production.

PAM Objective

153. PAM 10 will focus of Climate-Smart Agriculture (CSA) promoting farming systems that improve
per unit productivity and promote diversification to secure and increase alternative incomes
through activities such as crop diversification, agroforestry, intercropping, greenhouse farming,
advanced irrigation systems, organic farming etc. and thereby reduce pressure on the forests.
CSA is an approach that aims to transform agricultural systems in order to address food security,
sustain livelihoods and encourage prosperity, adapt and build resilience to climate change
risks (e.g. droughts and floods) and where possible to remove greenhouse gases. This PAM will
build on previous work in Bhutan through the Commercial Agriculture and Resilient Livelihoods
Enhancement Programme, which is being undertaken in eastern provinces, as well as contributing
to measures outlined in the Land Act (2007) and the Food and Nutrition Security Policy (2014),
which outline adaptation and mitigation measures to address climate and environmental impacts.

154. REDD+ will support existing work undertaken by the Ministry of Agriculture and Forests
(MoAF) to improve livestock productivity, through the introduction of high yielding cattle,
improved grazing land management practices and fodder production. This will improve the
feed-to-food conversion efficiency in animal production systems, as well as reducing the
environmental footprint of livestock. PAM 10 will establish up-front financing mechanisms to
help households invest and shift from subsistence to commercial livestock production systems,
as well as encouraging farm diversification, including the development of piggeries and fish
farms. REDD+ investment will further target development and promotion of sustainable
agricultural practices, including investment in low impact irrigation systems and integration of
sustainable soil and land management technologies and approaches. Promotion of high-value
crops is an effective way to reduce pressure and demand for more land, thereby reducing
the need for forest encroachment, as farmers are able to earn more income per unit area.
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155. This PAM will strengthen the supply chain and provide marketing support. The establishment
of farmer field schools, farmer cooperative groups, and enterprises will help improve all
aspects of the supply chain, from production, harvesting, crop drying, storage, value-addition
processing, distribution, branding and marketing. Cooperative groups will increase the ability for
individual households to access finance as well as selling their goods, by enhancing negotiation
power and improving access to markets. Cooperatives will be provided with technical support
and education through farmer field schools to improve all aspects of the supply chain while
limiting impacts on the environment. Efforts will be required to ensure that women and
other vulnerable groups are able to overcome barriers that may limit their participation.

Table 13 PAM 10 Target Actions

10.1 Promote agroforestry practices for promoting fodder trees and pasture development.
10.2 Promote high yielding cattle and a shift to semi-commercial/commercial dairy farming.
10.3 Integrate fishponds and piggery development.

10.4 Encourage integrated farm systems that include organic agriculture, low-impact irrigation, pest
management, and soil conservation.

10.5 Promote the cultivation of high value, nutrition dense and climate-resilient crops.

10.6 Support farmers through supply chain development and the formation of farmer groups and
cooperatives.

Benefits and Risks

156. Environmental Benefits: These approaches will improve the productivity of land and resources,
thereby reducing the expansion of agriculture into forests. The approach will also encourage the
management of water resources, and help reduce erosion, runoff and siltation in watersheds.
Climate smart practices will help reduce the impact of grazing in forests, and smaller high-value
herds may reduce greenhouse gas emissions.

157. Social Benefits: There maybeanimprovementinemploymentandincomegenerationopportunities,
due to increased productivity, a wider range of crops, and the higher prices that organic products
can attain. Farmers will gain increased knowledge through capacity development. Conflicts over
water use will be reduced.

158. Risks: These approaches may lead to the development of monocultures in tree species
as a result of less seed dispersal via free-ranging livestock. Traditional farming systems
may be lost, and conventional farmers may be excluded due to lack of technical expertise.
There may be some forest degradation as the result of infrastructure development, such as
irrigation channels. There may also be restrictions on wildlife movements due to fencing.
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5. FEASIBILITY ASSESSMENT OF STRATEGY OPTIONS

159. The feasibility analysis conveys how REDD+ and the Strategy Options fit into the context of the
national economic development framework. The aim is to understand the implications on existing
policies and institutional establishments, including how the NRS addresses deforestation and
forest degradation as well as builds on the existing policies, regulatory measures and institutional
settings.

160. The NRS must have a positive net effect in its contribution to Bhutan’s climate change response
and adaptive capacity. The feasibility and the cost-benefit analysis build on the prior analysis
undertaken for strategy preparation, specifically from the situational assessment of existing
shortcomings affecting drivers of deforestation and forest degradation.

161. The cost-benefit analysis offers an overview of the implementation costs of Strategy Options
based on an indicative approach. The results of the feasibility assessment support and guide the
prioritization of the Strategy Options and PAMs as well as articulating the following:

a. Regulatory and Policy Framework: Assessment of the interaction and coherence of the
Strategy Options and relevant policies, legislation and regulations.

b. Costs of implementation: Calculation of the net present value of the implementation of
the PAMs with baseline funding and reference benefits or impacts.

c. Institutional Analysis: An analysis and identification of the institutions that would be
involved in the implementation of REDD+ to ensure roles and responsibilities are well
aligned, as well as having the necessary capacity.

5.1 Regulatory and Policy Framework

162. The regulatory and policy setting in Bhutan presents a conducive and complimentary setting for
successful implementation of REDD+. The basis of Bhutan’s commitment to sustainable forest
management stems from the Constitution, which directs every Bhutanese person, as a trustee
of the Kingdom’s natural resources, to contribute to the protection of the natural environment
and to the conservation of the rich biodiversity of Bhutan. The Government is directed to
protect, conserve and improve the pristine environment and safeguard the biodiversity of the
country; prevent pollution and ecological degradation; secure ecologically balanced sustainable
development, while promoting justifiable economic and social development; and ensure a safe
and healthy environment. The Government is further directed to ensure that in order to conserve
the country’s natural resources and to prevent degradation of the ecosystem, a minimum of 60%
of Bhutan’s total land shall be maintained under forest cover in perpetuity.

163. The analytical work undertaken through the national REDD+ process has presented the
opportunity to assess the effectiveness of the regulatory and policy framework for sustainable
natural resource management. Prioritizing which legislative vehicle is suitable to promote REDD+
objectives is important. Sectors need to prepare strategies to mainstream climate into their plans
and to guide activities. While climate adaptation and mitigation are clearly defined in Bhutan’s
NDC, the existing sectoral and development policies have not yet been amended to reflect this
priority. Table 14 summarizes the policies, legislation and regulations that are relevant to this
strategy, with full details provided in an accompanying report (Bhutan REDD+ Strategy Feasibility
and Cost Benefit Analysis Report; WMD 2019).
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Table 14 Summary of Relevant Policies, Legislations and Regulations

Summary Details Interaction with the NRS

Gross National
Happiness

National
Environment
Strategy (1998)

Bhutan 2020

National
Environmental
Protection Act of
Bhutan (2007)

Environmental
Assessment Act of
Bhutan (2000)

Land Act (2007)

Economic
Development
Policy (2016)

National Forest
Policy (2011)

Forest and Nature
Conservation Act
(1995)

Bhutan’s unique development
philosophy.

“The Middle Path” recognizes the
need to develop the economy,
while still maintaining the
country’s rich cultural heritage,
traditional values and the natural
resource base.

Sets national aspirations and
reaffirms GNH as a central
development concept for the
country.

Umbrella legislation for
environmental management and
sets roles & responsibility of key
agencies.

Stipulates that environmental
clearance is a prerequisite for
development consent and sets
out the environmental terms for
project requirements.

The preeminent law is guiding
land use and allows for leasing
and allotment of SRFL.

Promotion of the Five Jewels,
sectors that constitute core
growth areas: hydropower;
cottage and small industries;
mining; tourism; and agriculture.

Defines the goal of sustainable
management of forest resources
and biodiversity to produce

a range of social, economic

and environmental goods and
services.

Provides the primary authority for

forestry activities in the country
and framework for conservation
and sustainable management.
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Need to consider indicators that measure
the health of ecosystems, including a robust
information management system. All four
Strategic Options Support GNH.

NRS is consistent with the objectives in the
NES. All four Strategic Options Support the
NES.

NRS supports the concept that
environmental conservation is at the core
of development planning.

The Act does not mention climate change
explicitly, but the framework encompasses
considerations for addressing forest
degradation.

The analytical work under REDD+ has
confirmed sentiments expressed by
communities and many stakeholders
regarding the environmental impact of the
energy sector.

Natural resources rights and land tenure
are quite clear, making the country
relatively unique in the context of REDD+.
Though no definition for carbon rights and
no zoning of the land.

States that the NLC shall prepare a national
land use plan (zoning). Informed land use
planning can address the critical drivers

of deforestation and develop necessary
mitigation measures to reduce pressure on
forests.

While the NFP mentions climate mitigation
and adaptation, it does not provide
guidance on how to pursue this in relation
to other priorities.

FNCA is key in maintaining 60% forest cover
and recognizes the traditional and cultural
rights of local people to access and use
forest resources.




Water Act of Along with the early Water References climate change, and the need to

Bhutan (2011) Policy (2007), this Act seeks an find a balance between the needs of water
integrated approach for effective  management and the demands of water
management of water resources.  users.

5.2 Potential Barriers to REDD+

164. Bhutan has established an integrated and transparent planning framework for economic
development, under the guidance of the GNHC. Forest sector governance is generally strong. The
2015 corruption risk assessment shows that Bhutan experiences low levels of corruption (DoFPS
2015); hence, corruption is not likely to be a barrier to both the implementation and success of
REDD+.

165. One of the main challenges that face the forestry sector is that existing policies and regulatory
implementation arrangements are not adequately effective, resultingin some level of unsustainable
forest use. For example, in reference to the timber allotment system, the policy provides all rural
citizens with access to highly subsidized timber for residential purposes (subsidized rural timber).
However, there are two main areas of concern, which relate to:

a. Access to timber and forests for rural communities (the price difference between
subsidized and allotted timber may provide incentives for people to illegally divert subsidized
timber for commercial purposes).

b. Forests offences, including illegal logging.

166. Weaknesses in monitoring, oversight and enforcement need to be addressed through a
combination of increased verification of timber usage by households, more regular audits of
sawmills and increased monitoring of transit permits for transporting timber. The major barrier is
the limitation in reliable information or a historical digitized database of requests and approvals
of rural timber at the Gewog level.

167. The main issues identified as barriers to REDD+, therefore, relate to:

a. Government agencies are pursuing development in sectoral approaches, placing competing
pressure on the land, but without the most effective means to identify how the plans and
programs of one sector will affect that of others.

b. A lack of comprehensive and effective guidance across government institutions regarding
addressing land use change.

c. A lack of spatial information available to government intuitions when addressing land use
change, including subdivision.

168. Lack of funding is the inherent potential barrier, and it is the intention of this strategy to mobilize
resources to support existing efforts. The DoFPS has historically focused its efforts on strengthening
management quality, including equity in benefit sharing. While the idea of community forestry is
well supported within Bhutan, active participation is declining in some areas due to how benefits
and costs are shared. While there are inevitably some isolated problems of misuse and profiteering
fromresourcesallocated atasubsidized cost, overallthe problemsarelimitedinscaleand frequency.
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The corruption risk assessment highlights that some governance weaknesses could become more
problematic over time, such as those related to democratic representation. In these cases, there
is the prospect of “elite capture”, where decision making is dominated by a powerful minority. The
persistence of these conflicts of interest and the resulting unfair distribution require adequate
safeguards to be put in place in the planning phase. Otherwise, they could become significant
barriers to REDD+ implementation.

169. There is an opportunity to improve the effectiveness through the REDD+ window to address
governance challenges in community management of forests, by paying specific attention to
the issues of equity and gender imbalance, reviewing the guidelines in the Community Forestry
Manual, and focusing on capacity building for Community Forest Management Groups (CFMGs).

5.3 Cost-Benefit Analysis

170. There are costs associated with implementing REDD+ interventions, and they can be defined as
the costs and investments required to implement the NRS and avoid or minimize displacement
of emissions to other regions or sectors (leakage) (World Bank 2016a). Therefore, it is necessary
to determine the cost and benefits that are likely to accrue from implementing the NRS. Such an
analysis enables an understanding of the level of fund mobilization and benefit sharing. For this
strategy, a cost benefit analysis (CBA) was undertaken in which each of the PAMs was evaluated for
costs and benefits generated over a period of 20 years. Because of the subjectivity and incomplete
data, the overall cost of implementing a national REDD+ framework shall be determined by the
ability to mobilize resources, both domestic and international.

171. The results of the CBA supported and guided the prioritization of the Strategy Options and PAMs
for implementation from the point of view of the most effective use of funds. The proposed
budget for each PAM is derived from various sources and assumed to have a certain level of
emission reduction potential and socio-economic benefits. The CBA was undertaken in an iterative
manner, starting with a model that allowed the comparability. Each PAM was initially allocated an
implementation budget of USD 1 million as a minimum. The allocation of funds is then assumed to
lead to impacts on reducing forest degradation or deforestation and to lead to increased incomes
depending on the PAMs. The funds can be interpreted as scalable budget figures and the impacts
as targets for the projects. As such the modelling provided a basis for the overall budget allocation
presented for each PAM, hence, the CBA should be treated as part of the broader suite of guidance
including expert knowledge used to determine the overall budget estimate for implementing the
NRS as presented in the Action Plan (Annex 1).

172. The CBA provides a net present value (NPV), which is often used as an indicator for financial
viability. However, it should be noted that in the case of some policy measures, financial viability
analysis does not accurately reflect the long-term benefit and impacts on the economy, and this is
one weakness of a CBA. The CBA uses baseline ecosystems services factors derived from country-
specific and some global literature, plus expert advice to calculate the social and economic net
present value, as well as the carbon emission reduction potential of each PAM. Where no relevant
literature or data is available, appropriate assumptions were drawn in consultation with different
experts. A list of key factors and assumptions is present in Annex 2, and more detail is presented
in the CBA full report accompanying this strategy document. The impacts of the PAMs over time
are assumed to take place during a 20-year period following a linear function between the current
state to the assumed future state at year 20. In addition to a normal time preference discount
rate used by private companies and individuals (assumed here at 15%), the analysis uses a social
discount rate (SDR) calculated according to Valentim & Prado (2008). The equation for calculating
the SDR is adjusted to Bhutan in line with the 1.3% population growth and 6.6% annual per capita
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GDP growth (World Bank 2016b; 2016c). The SDR is set to 8.36%.

173. The four Strategy Options and proposed intervention actions are highly relevant and respond to
the identified drivers and underlying causes of deforestation. Quantitative and qualitative analysis
shows that a combination of regulatory and institutional strengthening would have a greater
impact on reducing deforestation and forest degradation. As noted, Bhutan has a wide range of
suitable policies and opportunities, but enforcement and financial capacity have been significant
barriers to effectiveness.

174. The combined results of the CBA, economic valuation and climate change mitigation potential
show that the four Strategy Options will enable Bhutan to address the direct and indirect drivers
of deforestation and forest degradation while contributing to national economic development
agenda. With regards to the ten PAMs, the range of net present values and climate change
mitigation potential show that there is need to take a balanced investment approach to draw
maximum returns and benefits (social, environmental and economic). Table 15 outlines the social
and economic NPVs, internal rate of return (IRR) and emission reduction potential for each PAM.
The negative NPVs illustrate the complex nature of implementing policy projects that require long
term monitoring and evaluation to determine the actual impact. However, almost all PAMs have
reasonable IRR.

Table 15 Estimated Financial Indicators and Emission Reductions Potential

1 -2,682,679 -2,472,405

2 4,301,723 1,860,762 39% 2,780,709
3 1,955,180 -23,936 15% 2,730,423
4 106,176 -441,601 9% 819,127
5 7,213,067 2,230,116 23% 2,317,257
6 -1,299,026 -1,831,511 3% 1,139,025
7 -13,149,537 -9,746,562 N/A 123,750
8 4,104,635 1,775,128 37% 171,417
9 97,222 -487,780 9% 65,930
10 291,425 -1,875,422 9% 142,612

175. In this feasibility, assessment funding is treated as an inherent gap, but the basic assumption is
that some funding will be available under general national fiscal planning and regulatory and
policy reform and improvement can still be achieved under annual institutional work plans. The
fund mobilization framework entails assessing both domestic and external sources of funding
to support relevant thematic areas of REDD+ as defined under Bhutan’s Readiness Preparation
Proposal.

5.4 REDD+ Financing

176. The objectives are to develop a financial vehicle designed to drive the implementation of the NRS,
through which the required international funding will be raised, and financial allocations will be
coordinated. Bhutan already has the basic underlying structure to coordinate the various sources
of climate finance for the country, but additional capacity is necessary to streamline programme
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177.

implementation and management and ensure that compliance with social and environmental
safeguards. REDD+ financing is closely linked to the priority actions and benefit sharing, as
illustrated in Figure 9.

Training will be conducted for public and private sector actors on REDD+ and climate-smart
approaches to land management to enhance awareness and disseminate information on
sustainable investment opportunities. The aim is to identify private sector companies that are
willing to make sustainable investments in climate-smart forestry and agriculture. Such companies
will need to commit to strengthening the linkages to sustainable value chains, ultimately supporting
the transition to low emission and climate-resilient land use practices

Figure 9 REDD+ Fund Structure
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Financing of REDD+ interventions will require consideration of various modalities. Accompanying
this strategy document is a REDD+ fund mobilization framework, which maps out the climate
finance landscape, options, opportunities and links with the benefit-sharing framework. Three
options for funding REDD+ include development grants with national co-financing, loans and RBP.
A number of development partners have supported the REDD+ readiness process, including the
World Bank FCPF, GIZ and UN-REDD (UNDP, FAO, UNEP) among others. Bhutan has also been
able to access other funds such as the Least Developed Country Fund in the past, but with its

An optimal scenario that fits the domestic fiscal setting is to seek international grants (direct
programme or project-based funding for REDD+) that can be complemented with domestic
financing, or co-financing and leveraging on other international projects. The Green Climate Fund

The RGoB further plans to encourage and create the necessary enabling conditions for increasing
the participation of the private sector in supporting national efforts to mitigate the impacts of
climate change. Policy measures to promote diversification and efficiency in the wood value chain
present an important opportunity to promote broader private sector participation and investment
in climate smart technologies. There are further opportunities for Public Private Partnerships that

178.
graduation into a middle-income country, Bhutan will no longer be eligible.
179.
(GCF) is an important opportunity.
180.
will be considered in larger investment programmes.
181.

An option for working with multilateral development banks such as WB, IFC and ADB will be
considered with the leadership of the GNHC and Ministry of Finance. In this respect, RGoB can
play a pivotal role in helping the private sector in acquiring low-interest finance for activities that
fall under the umbrella of the NRS.
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182. This strategy is based on the premise that is protecting Bhutan’s landcover and climate proofing
the economy is a strategic and more economic approach when compared to the restoration
challenge faced by countries that have experienced decades of deforestation. It is acknowledged
that Bhutan’s opportunities for results-based carbon payments are limited due to the net carbon
sink position, as illustrated in the emissions profile. However, Bhutan is unique and exemplary,
providing important lessons for other counties on how effective protection and sustainable
resource management can yield greater benefits. Table 16 outlines the estimated budget for
operationalizing this NRS based on a combination of expert consultation, cost modelling, emission
reductions potential and potential monetary benefits. A detailed Action Plan is provided in Annex
1.

Table 16 Strategy Option Budget Estimate

PAM 1 Developing 3,000,000 PAM 5 Achieving a highly 5,800,000
institutional and sectoral diversified and technology-

capacity building to based timber supply chain

achieve sustainable forest

management

PAM 2 Strengthening the 1,670,000 PAM 6 Adopting fire 5,000,000
effectiveness of existing management approaches

policies and methods that limit impacts on

across all forestry the environment and

jurisdictions and areas communities

PAM 3 Strengthened 4,600,000 PAM 7 Establish plantations 21,600,000
cross-sectoral planning to provide sustainable

and coordination wood products supply,

increase carbon-stock, and
enhance biodiversity

PAM 4 Harmonized 1,600,000 PAM 8 Promoting the 1,075,000
EIA process to ensure development of enterprises

infrastructure proposals that sustainably manage

are assessed and NWEFPs

monitored as a package
PAM 9 Broadening 2,250,000
opportunities for income
generation from ecosystem

services
PAM 10 Develop climate 8,000,000
smart approaches in
agriculture
Total Estimate 10,870,000 43,725,000
Grand Total, USD 54,595,000
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183. The carbon benefit response testing with the budget allocation for each PAM in Table 16, the
estimated carbon impact and income from carbon revenues that Bhutan might be able to receive
are presentedin Table 17. An increase in budget would also not necessary result in a linear increase
in carbon revenue. However, an increase in the budget towards interventions that improve the
effectiveness of PAMs would result in greater socio-economic benefits. These models assume that
the projects carried out would reduce forest degradation and deforestation against a baseline, in
which they would remain as they are as identified in Bhutan’s Drivers of Deforestation study and
proposed FREL & FRL. The results of this analysis are based on simplified models that consider
the main features of the PAMs. Therefore, they should be treated as indicators only supporting
the notion that Bhutan’s emission reductions, the potential is limited in order of magnitude, but
the investment is necessary to realize the socio-economic benefits that contribute to the overall
national economic development.

Table 17 Climate Change Mitigation Potential of Each PAM

0 0

1 0

2 2,780,709 139,035 13,656,613
3 2,730,423 136,521 13,400,158
4 819,127 40,956 3,652,547
5 2,317,257 115,863 11,293,011
6 1,139,025 56,951 5,284,029
7 123,750 6188 106,125
8 171,417 8571 349,225
9 65,930 3296 -188,760
10 142,612 7131 202,322

184. Figure 10 illustrates the level of required investment over time. The first five years require high
levels of investment tapering as REDD+ becomes mainstreamed in national planning and policy
process and the financing burden reducing substantially.

Figure 10 Budget Allocations for the PAMs over 20 Years
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185. Accompanying this NRS is a fund mobilization strategy providing an overview of both domestic
and international funding opportunities. The next step in resource mobilization will involve
the implementation of a REDD+ investment and implementation plan summarized in Table 18.

Table 18 Fund Investment and Implementation Plan

Overall objectives °

Mobilize funding to achieve REDD+ national objectives and to strengthen
Bhutan’s participation in global climate change efforts

Finance the implementation of REDD+ investment plans through REDD+
programmes

Promote political dialogue associated with the REDD+ process

Use a milestone-based framework and support the development of
national instruments to measure, report and verify, in an ongoing and
transparent manner, investment results, in accordance with UNFCCC
guidelines

Increase the Government’s coordination capacity for rapid, consistent
and effective implementation

Special objectives To develop a financial vehicle designed to drive the implementation of the
NRS and through which the required international funding will be raised,
and financial allocations will be coordinated. Additionally, to set up a basic
underlying structure to coordinate the various sources of climate finance for
the country, whilst ensuring streamlined management of the programme
that complies with social and environmental safeguards

Aim The Investment and Implementation Plan aims at attracting and guiding the
allocation of international and national funding sources for the implemen-
tation of the country’s REDD+ strategy, as well as guiding the allocation of
other necessary investments.

Elements of the Plan

Objectives

Proposed activities (from NRS)

Eligible donor prospecting

Output-based action plan

Filling identified gaps (from FMS)

Inventory of domestic funding opportunities
Analysis of cross-sectoral initiatives and synergy
Time-bound steps

5.5 Benefit Sharing Framework

186. Aside from contributing to generating emission reductions, the REDD+ program will bring about
monetary and non-monetary benefits, which need to be distributed across a wide range of
beneficiaries. ABenefit Sharing Mechanism (BSM)report hasbeen produced, which outlines options
to ensure fair and equitable sharing of benefits to stakeholders involved in the implementation of
REDD+ activities (DoFPS 2018). Benefit sharing creates effective incentives by rewarding individuals,
communities, organizationsand businessesforactionsthat change unsustainable land-use practices
and reduces emissions and builds a wider legitimacy and support for the REDD+ mechanism.
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187. The REDD+ Benefit Sharing Framework proposed is based on the existing institutional setting
involving GNHC and the Ministry of Finance with an additional proposal to nominate a host for
an independent National REDD+ Fund. The host of the National REDD+ Fund will be responsible
for management of international funds received as results-based payments but may also be
responsible for domestic funds specifically earmarked for REDD+ performance-based.

188. The framework presented in this NRS is based on two scenarios — fund approach and project
approach. In each approach, there will be specific types of beneficiaries and benefit rationale.
Benefits under this framework will include both monetary and non-monetary benefits and include
benefits that are achieved after some period of implementation (ex-post); as well as upfront
benefits (ex-ante) to enable the REDD+ interventions. This framework is based on the tenet that
the greater proportion of REDD+ financing in Bhutan will come from international sources, with
some domestic finance and limited if any volume from RBP.

189. Figure 11 illustrates the proposed institutional setting for REDD+ funds management. This setting
means that funding inflow from international sources is mobilized through GNHC and channelled
into a REDD+ window within the Ministry of Finance, from where funding can be allocated in line
with the FYP and NRS PAMs Action Plan for all institutions that hold roles and responsibilities for
REDD+ implementation. The Ministry of Finance (MoF) is the financial arm of the government,
and hence as a permanent institution has the required capacity and systems in place to administer
relatively large funds. The mainstreaming of REDD+ into the National Five-Year plans will mean
no separate process is required for fund allocation and monitoring and evaluation. However, the
framework for benefit sharing will be reviewed once the actual implementation of REDD+ starts.

190. At the sub-national level, the PAMs will be implemented through annual work plans as part
of the FYP. Each year, based on the terms and agreements with institutions responsible for
implementing activities outlined in the Action Plan, each institution will receive a budget
allocation to implement the annual plan. The budgets will include the costs of implementation
of PAM activities, including required funding to cover activities of the local authorities (i.e.
based on the facilitation and cost rationales for benefit sharing). A part of the work plan
budget may be triggered as a performance-based conditionality. For example, based on the
development of forest management or carrying out functional zonation within the forest areas,
demarcating forest production areas, watershed areas, wildlife habitats and recreational areas.
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Figure 11 Framework for Benefit Sharing
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191. With respect to setting up the National REDD+ Fund, the Bhutan Trust Fund for Environmental
Conservation (BTFEC) is considered as a possible option considering its longstanding history
and experience in fund management and projects implementation, since its establishment in
1992. Having been established as a collaborative venture between the Royal Government of
Bhutan, United Nations Development Programme (UNDP), and World Wildlife Fund (WWF), an
endowment of USD 20 million was set up as an innovative mechanism to finance conservation
programmes. BFTEC already has well set out governance structures. The framework for using the
fund is already in place through Article lll, Section 3.0 of the Royal Charter of BTFEC 1996 which
states that “Capital of the Trust Fund shall be constituted by contributions/grants from donor,
countries/organizations and shall consist the principal and investment income.” In addition,
BTFEC is recognized as a National Implementing Entity (NIE) of the Adaptation Fund and meets all
UNFCCC safeguards requirements.

CATEGORIES OF BENEFICIARIES, ELIGIBILITY, TYPES AND SCALE OF
MONETARY AND NON-MONETARY BENEFITS

192. InBhutan, key principles of benefit sharing: effectiveness, efficiency, and equitable sharing already
exist through the GNH principle. The benefit-sharing rationales to be employed in the NRS include:

e The facilitation rationale, (recognizing the role of government institutions in administering
policies, laws and regulations, monitoring and evaluation to facilitate effective REDD+).

e The hotspot priority rationale (recognizing priority watersheds, for instance).

e Legal rights rationale (recognizing the need to strengthen areas outside FMUs, watershed
areas and private forests and PES).

e The cost rationale (recognizing the need to modernize the wood value chain to increase
diversification through investment and to increase adoption of climate-smart primary
production).

e Carbon stock enhancement and emission reductions rationale.
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193. With regards to benefits, non-monetary benefits will comprise gains from the implementation
of the four enabling PAMs and will specifically include improved capacity for sustainable forest
management, improved forest governance and improved land use planning. Monetary Benefits
come from several sources and include increased, and additional income from wood value chain
product diversification; receipts from PES schemes; opportunity cost compensation for loss of
profitable land uses foregone; funding for activities that store carbon or relieve pressure on
forests such as NWFP; increased revenue for farmers due to higher yields in agriculture. Table 19
summarizes the beneficiary categories and rationale that will be applied during the implementation

of all PAM activities.

Table 19 Beneficiary Category and Benefit Sharing Rationale

Potential beneficiary type O e T S The raUOsnha;;:cér benefit

Communities
(Geog, Throm) with prior-
ity for REDD+

Investors / Businesses

Ministries/Departments
Dzongkhags/Dungkhags

(DoFPS, NRDCL, WMD,
NLC, NEC etc)

Subnational offices, Com-
munity

Communities, individual
households

Performance of forest protection and res-
toration and enhancement (e.g. conformity
with management plans and land use zon-
ing/plans.)

Labour, time and opportunity cost input

Performance of forest activities (afforesta-
tion, restoration, etc.)

Performance of forest protection and resto-
ration, plan implementation (i.e. NFMS/MRV
results for REDD+)

Costs for executing and coordinating the
REDD+ implementation

Performance of forest protection and res-
toration (i.e. monitoring results for Dz-
ongkhags, Dungkhags and Gewog)

Costs for executing and coordinating forest
management plans

Performance of forest protection and resto-
ration (i.e. monitoring results for the district)

Costs for executing and coordinating man-
agement plans and other interventions and
implementation at the community level
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Carbon stock enhance-
ment and emission re-
ductions rationale

Cost rationale

Emissions reduction ra-
tionale

Cost rationale
Facilitation rationale

Cost rationale

Facilitation rationale

Cost rationale

Facilitation rationale

Cost rationale




6 STRATEGY IMPLEMENTATION
6.1 Institutional Arrangements and Coordination

194. The REDD+ readiness process established project level implementation structure within existing
institutional structures. A REDD+ Task Force supported by technical working (1) National
Forest Monitoring System & Reference Emission Level; (2) Safeguards, Governance and Benefit
Distribution and (3) Strategy Options were set up to lead the development of this Strategy.
Technical Working Groups established to focus on the operational level and provide technical
inputs for the implementation of each thematic area.

195. The design of this NRS is such that for each PAMs, a lead agency is nominated in line with its
institutional responsibility. Associated activities will be led by the specified department in close
collaboration with other relevant government departments or institutions. The implementation
of this NRS does not necessarily require separate institutional structures. Activities or projects
will be implemented within relevant departments following normal project or program
implementation framework and best practice. The commitment to implement this NRS entails an
ongoing commitment to maintaining the relevant support structure established during the REDD+
readiness phase. Figure 12 represents the coordination setting established during the readiness
phase and will be sustained for the foreseeable future. However, the framework for institutional
setting will be reviewed once the actual implementation of REDD+ starts.

Figure 12 Institutional Setting

REDD+ Task Force

e —— — Collaborating Agencies
+

{————> National Level REDD+ Implementation <{222222227>
TWG on Safeguards,

Governance &
Distributions REDD+ Strategy/ Safeguard NFMS/FREL/MRV
WMD FRMD

TWG on Strategy options ==

Local Level REDD+ Implementation

I |
Field Forest Divisions Local Governments m

FRMD: Forest Resources Management Division

FREL: Forest Reference Emission Level

MoAF: Ministry of Agriculture & Forests

MRV: Monitoring, Reporting & Verification

NFMS: National Forest Monitoring System

NCCC: National Committee on Climate Change

RELs/IRLs: Reference Emission Level/ Reference Levels

SPAL: Soil and Plant Analytical Laboratory

WMD: Watershed Management Division

UWICER: Ugyen Wangchuck Institute for Conservation, Environment and Research

196. At the implementation level, the agencies that will be involved in the NRS are listed in Table 20,
some of which have already played important roles in the REDD+ Readiness process and will
continue to build on the existing institutional roles to facilitate the implementation of the NRS.
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Table 20 Agencies to be involved in the REDD+ Process

Gross National Happiness Commission
Secretariat

National Land Commission Secretariat

National Environment Commission Sec-
retariat

Ministry of Agriculture and Forests
Ministry of Economic Affairs

Ministry of Foreign Affairs

Ministry of Finance

Ministry of Home and Cultural Affairs
Department of Local Government, Dz-
ongkhag Administration, Geog Adminis-
tration

Non-Governmental Organizations and
Civil Society Organizations

Royal Society for Protection of Nature
Bhutan Trust Fund for Environmental
Conservation

National Commission for Women and
Children

Tarayana Foundation

Natural Resources Development Corpo-
ration Ltd.

Royal University of Bhutan

6.2 Monitoring and Evaluation

Ensure REDD+ programs are in line with government
plans and policies

Cadastral data, advice and guidance on land use change
and land tenure

GHG reporting, National Communication, UNFCCC Focal
Point with a secretariat — with sectoral technical commit-
tees.

Coordinate and implement REDD+ program

Land clearance system, represented in the Technical
working group, ensure harmonization of their policies
with that of REDD+ vision

Represent Bhutan at government level in all international
negotiations
Facilitate budget availability for REDD+ implementation

Represented in REDD+ Task Force, REDD+ committee at
the local level facilitates disseminating information to
local communities

Represented in REDD+ Task Force, Technical Working
Groups and provide recommendations on relevant issues
and assist the Government in REDD+ Readiness and im-
plementation

Represented in the Technical Working Groups and rec-
ommendations on relevant issues and assist the Govern-
ment in REDD+ Readiness implementation

Represented in Technical Working Groups and contribute
to research and studies, advocacy, etc

197. REDD+ monitoring will be integrated into existing national frameworks. The GNHCS monitors
the implementation of plans and programmes at the national level through annual status
monitoring of the NKRAs and corresponding KPIs as well as the mid-term review of the five-
year plans. The implementation of the five-year plans is monitored through the national
M&E system (Single System). The preparation of this NRS coincides with the commencement
of the 12th FYP and will continue into the 13" FYP. Under the 12" FYP, all agencies and local
governments shall ensure that cross-cutting themes such as Environment, Disaster Management,
Gender, Vulnerable Groups and Sports are mainstreamed in the programmes and projects.
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198. Therefore, no separate monitoring framework shall be developed for REDD+ as reporting on REDD+
is now inherent within the National Key Result Areas, Key Performance Indicators, and Agency
Key Result Areas in the current FYP and will continue into the next FYP. The Local Development
Planning Manual will help the Local Governments in terms of tools and techniques to mainstream
or integrate cross-cutting issues and opportunities in plans and programmes. However, to support
REDD+ specific monitoring and reporting, substantive frameworks have been established during
the R-PP implementation and are described in the next sections.

6.3 National Forest Monitoring System

199. An Action Plan for Bhutan’s National Forest Monitoring System (NFMS-AP) for REDD+ was
developed in 2015 by FRMD and WMD with support from FAO through UN-REDD. The Action
Plan sets out the actions to be taken towards the implementation of the NFMS for REDD+ under
the UNFCCC. The overall framework constituting the National Forest Monitoring System (NFMS)
include forest monitoring, setting the FREL/FRL (baseline) and MRV of emission reductions from
sources and carbon removals from sinks as well as the safeguards information system. The NFMS
is designed to provide information relevant to MRV REDD+ activities and to support broader forest
sector policies and programs.

200. The Action Plan conceptualizes institutional arrangements for MRV with two main objectives:

a. To monitor the health and state of Bhutan’s forests for enabling long-term conservation
and sustainable forest management and uphold the Constitutional requirements of
maintaining 60% forest cover in perpetuity.

b. To generate accurate and holistic data on forest area and carbon stock changes in a
transparent and consistent manner, using globally accepted methodologies for national
and international reporting.

201. A well-advanced NFMS is already in place encompassing the NFI, Satellite Land Monitoring System
and GHG-I for LULUCF, FRELs/FRLs. The Action Plan outlines roles and responsibilities for various
institutions taking the lead on different components the NFMS as follows;

e The DoFPS for the SLMS and NFI.

e The NECS for the national GHG-I for the LULUCF sector, and for compiling and reporting the
national communication to UNFCCC. Specific QC processes will be integrated into the processes,
as set out by the IPCC, and an overall QA assessment will be carried out by an independent
third party. Under these arrangements’ activity data, emission factors, and GHG emissions data
should be shared between the involved institutions to maximize transparency and openness.

202. The FRMD leads the coordination, development and implementation of the NFMS including
carrying out periodic NFI, LULC and Forest Information & Resource Management System, etc. NFI
implementation is guided by an advisory team comprised of staff from the Renewable Natural
ResourcesResearchDevelopmentCentre(RNR-RDC),theNationalSoilServiceCentre(NSSC),National
Biodiversity Centre (NBC), the NECS, and the Royal Society for the Protection of Nature (RSPN). This
arrangement enables broad-based stakeholder participation in NFI design and implementation.
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203. The NFMS-AP outlines the target structure for the MRV and Monitoring functions (Figure 13). The
MRV function is for reporting GHG inventories and is divided into three elements: Measurement,
Reporting and Verification. The measurement part consists of GHG Inventories, the Satellite
Land Monitoring System (SLMS) and the NFI. This structure already incorporates a multi-sectoral
approach specifically in streamlining geospatial activities, data standardization, and sharing with
an established common geoportal (Bhutan GeoSpatial Portal). A Centre for GIS Coordination
(CGISC) was established where a wide range of agencies using geospatial tools are represented.
The CGISC has a range of mandates including

204. The CGISC has a range of mandates including
a. Functions as the Secretariat for the National GIS Coordination Committee.
b. Maintains the National repository for GIS data.
c. Provides and Mobilize technical backstopping to GIS users.
d. Promote dissemination of geospatial data.

e. Organize regular National GIS Coordination Committee.

Figure 13 NFMS Structure

OUTPUT NATIONAL FOREST MONITORING SYSTEM

Nabtonal Forest

- - Inveniory stock changes
Local knowledge,
data & valdation i B
- — Forest-relatied
GHG Inventory GHEG Fmissani
Whagrate with and removals
LS

6.4 Forest Reference Emission Level and Forest Reference Level
Baseline

205. Bhutan has a proposed national level FREL & FRL in pursuant to the Decision 12/CP.17 with a
historical reference period of 2005-2014. This historical period is further divided into two
contiguous periods (2005-2009, 2010-2014) based on the FCPF CF Methodological Framework
2016 and available datasets. The FREL & FRL covers the following REDD+ activities (emissions from
degradation are accounted for under SFM and conservation):

e Deforestation.
e Sustainable management of the forest.

e Conservation of forest carbon stock.

e Enhancement of forest carbon stock.
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6.5 Social and Environmental Impacts

206. The RGoB fully acknowledges that social and environmental safeguards are critical to helping
ensure that planned activities are successful as well as to reduce conflict, optimize benefits,
and help ensure that activities do not result in unintentional harm to people or ecosystems. The
country already has a set of legislation aimed to minimize or mitigate, harm to people and the
environment, and at the same time to bring the most benefit from development activities, including
REDD+. National policies, laws and regulations that are explicitly and some cases implicitly reflect
social and environmental safeguards already exist.

207. The development of SESA is informed by an analysis of Bhutan’s existing safeguard policies and
regulations along with relevant World Bank safeguards policies in a manner that confirms the
execution of REDD+ activities are in accordance with UNFCCC (Cancun elements) guidelines.
Bhutan has completed a Strategic Environmental and Social Assessment to identify potential
adverse impacts and risks of NRS implementation and ensure coherence with the relevant World
Bank safeguards operational policies. Bhutan has now completed the development of these
instruments that include a SESA for its NRS and an ESMF to reduce the potential environmental
and social risks and enhance the benefits of REDD+ implementation. These safeguard documents
will provide clear directions for managing and mitigating the environmental and social risks and
impacts of future investments (projects, activities, and/or policies and regulations) associated
with the implementation of the country’s REDD+ strategy.

208. The strategic level of SESA was implemented at the national level. Upstream analytical work
combined with robust consultations with key and relevant stakeholders were conducted, with
the aim of identifying the social, environmental and gender issues, risks and impacts related to
the NRS. The SESA process ensured that social, environmental and gender concerns would be
integrated into the development and implementation process of the NRS and key interventions
areas. Consultations were conducted using the community engagement approach used by a
number of World Bank-financed projects supporting natural resource management in Bhutan,
and a platform for participation of relevant stakeholders to integrate social environmental and
gender concerns related to REDD+ implementation. Furthermore, recommendations were made
on how to address gaps in relevant policy, legal frameworks, and institutional capacity to manage
risks/impacts.

209. As required by the World Bank, the RGoB must produce an ESMF as a direct output of the SESA
process. The ESMF lays out principles, rules, guidelines and procedures for assessing issues and
impacts associated with planned REDD+ PAMs that may occur in the future but are not presently
known or are uncertain. It largely provides a framework for the country to address environmental
and social issues in the NRS as it is implemented. Bhutan’s ESMF outlines:

- the safeguard obligations that need to be complied with during REDD+ implementation to
meet RGoB’s objectives (i.e. the safeguard relevant obligations identified in Bhutan’s PLRs
and the relevant development partner requirements (for example, World Bank, GCF, IFC)

- the Management Framework that needs to be adopted to manage the risks identified in the
SESA.

- roles and responsibilities for ensuring safeguards compliance, including guidance
and overseeing implementation, grievance resolution, and monitoring and reporting
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6.6 Feedback and Grievance Redress Mechanism

210. Bhutan is designing a Feedback and Grievance Redress Mechanism (FGRM), which is one of the
critical requirements for the REDD+ implementation. The Feedback ensures effective engagement
of communities and other interests and would serve to improve the planning and implementation
of REDD+ towards preventing potentially adverse impacts on project-affected communities.
FGRMs are intended to complement, not replace, formal legal channels for managing grievances.
These mechanisms are not intended to replace the judiciary or other forms of legal recourse.
FGRMs act as recourse for situations in which, despite proactive stakeholder engagement, some
stakeholders have a concern about the organization’s actual or potential impacts on them (FCPP
and UN-REDD 2015).

211. Potential issues that the FGRM may have to deal with include:
e Allegations of non-compliance with safeguards and standards;
e Financial, fiduciary and benefit sharing disputes;
e Land tenure and customary rights;
e Rights to carbon;
e Participation and free, prior and informed consent;
e Access to information; and
e Adequacy and the independence of reporting from project implementers and local,

provincial and national governments including on information provided to the SIS.

212. Conflicts may result from project activities. They will be resolved following a grievance mechanism
that is based on the following key fundamentals:

e Rights and interests of impacted people, communities’, workers and others associated with
or impacted by the project are protected.

e Concerns of project participants arising from the project implementation process are
adequately addressed and in a prompt and timely manner.

e Entitlements or livelihood support for project participants are provided on time and in
accordance with the Government and World Bank safeguard policies.

e Project participants are aware of their rights to access grievance procedures free of charge.

e The grievance mechanism should be in line with existing policies, strategies, and regulations
on grievances as defined by RGoB, which require project owners/developers to set up

grievance mechanisms starting from the village level.
6.7 Safeguard Information System

213. This NRS is accompanied by a SIS. The development of an SIS is a key requirement for parties
under the UNFCCC and is linked to the delivery of results-based payments for REDD+. Based
on the globally adopted Cancun Safeguards, the SIS sets out a system for providing information
on how the safeguards are addressed and respected throughout the implementation of REDD+
actions, with a view to protecting the program against risks, while promoting its benefits beyond
climate change mitigation. Reliable safeguards information is important not only for achieving
REDD+ in a sustainable manner but can also serve possible broader sustainable development and
other national policy, goals (as well as other international reporting obligations). The SIS further
provides information that is accessible by all relevant stakeholders
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214.

215.

Bhutan’s SIS is based on the harmonization of existing reporting systems at the national, sub-
national and local levels which will allow for the collection and provision of integrated information.
It also draws in guidelines such as the Carbon Methodological Framework which requires countries
to promote the UNFCCC REDD+ safeguards as per Decision 1/CP.16.

Necessary support structures reflecting the existing legal, institutional and compliance frameworks
in the country are adopted in order to ensure compliance with the safeguards. The functions of
the SIS are closely linked to the institutional arrangements, as the functions may be carried out by
a single, or multiple agencies/institutions. Core functions considered by Bhutan are:

e Collection: a process of collecting raw data through information systems and sources
(reporting template).

e Aggregation: a process of aggregating, into a central repository/database, the information
provided by the relevant sources and systems for the purpose of analysis.

e Analysis: a process of undertaking assessment (qualitative and quantitative) of the information
in order to determine to what extent the safeguards are being addressed and respected.

e Dissemination of information: a process of disseminating, both internally
(national level) and externally (international reporting) through appropriate
means (e.g. website, reports, meetings with relevant stakeholders).

NATIONAL REDD+ STRATEGY AND ACTION PLAN



7. REFERENCES
Asian Development Bank (ADB), 2013. Bhutan Transport 2040: Integrated Strategic Vision.

Costanza, R., Cumberland, J.H., Daly, H., Goodland, R. and Norgaard, R.B., 1997. An introduction to
ecological economics. CRC Press.

Distefano, E., 2005. Human-Wildlife Conflict worldwide: collection of case studies, analysis of
management strategies and good practices. Food and Agricultural Organization of the United Nations
(FAO), Sustainable Agriculture and Rural Development Initiative (SARDI), Rome, Italy. Available from:
FAO Corporate Document repository http://www. fao. org/documents.

Dhital, D. B., 2009. Bhutan Forestry Outlook Study. FAO Asia-Pacific Forestry Sector Outlook Study Il
Working Paper Series.

Department of Forests and Park Services (DoFPS), 2015. Corruption risk assessment for REDD+ in Bhutan.
Department of Forests and Park Services (DoFPS), 2016a. National forest inventory of Bhutan.
Department of Forests and Park Services (DoFPS), 2016b. Land Use and Land Cover of Bhutan.

Department of Forests and Park Services (DoFPS), 2018. Benefit sharing — draft report. Indufor: Helsinki,
Finland.

Department of Revenue & Customs (DRC), 2017. National Revenue Report 2016-17.

Farina, A., 2000. The cultural landscape as a model for the integration of ecology and
economics. BioScience, 50(4): 313-320.

Forest Carbon Partnership Facility (FCPF) and UN-REDD, 2015. Joint FCPF/UN-REDD Program Guidance
Note for REDD+ Countries: Establishing and Strengthening Grievance Redress Mechanisms, June 2015.

Global Forest Resources Assessment (FRA), 2015. FRA 2015 Terms and Definitions.
Gross National Happiness Commission (GNHC), 2013. Eleventh Five Year Plan Document.

Gurung, T.R., 2012. Agricultural transformation in a remote community of Kengkhar, Mongar,
Bhutan. Journal of Renewable Natural Resources Bhutan, 8(1): 1-12.

Intergovernmental Panel on Climate Change (IPCC), 2006. 2006 IPCC Guidelines for National Greenhouse
Gas Inventories.

Kubiszewski, I., R. Costanza, L. Dorji, P. Thoennes, K. Tshering, 2013. An initial estimate of the value of
ecosystem services in Bhutan, Ecosystem Services, Volume 3, March 2013.

Lean, H. and R. Smyth, 2014. Electricity Consumption, Output, and Trade in Bhutan. Asian Development
Bank. ADB South Asia Working Paper Series No. 34.

Ministry of Agriculture and Forestry (MoAF), 2011. National Forest Policy.
Ministry of Agriculture and Forestry (MoAF), 2012. RNR Agricultural Census Data.
MoAF [Ministry of Agriculture and Forests], 2015. Bhutan RNR Statistics 2015.

MoAF [Ministry of Agriculture and Forestry], 2017a. Drivers of deforestation and forest degradation in
Bhutan: Final Report. Department of Forest and Park Services, Ministry of Agriculture and Forests, Royal

NATIONAL REDD+ STRATEGY AND ACTION PLAN




Government of Bhutan.
MoAF [Ministry of Agriculture and Forests], 2017b. Bhutan RNR Statistics 2017.

Ministry of Agriculture and Forestry (MoAF), 2018. National Forest Reference Emission Level & Forest
Reference Level of Bhutan.

Ministry of Economic Affairs (MoEA), 2016. Bhutan Energy Data Director 2015. Department of Renewable
Energy.

Ministry of Economic Affairs (MoEA), 2017. National Energy Efficiency & Conservation Policy. Department
of Renewable Energy.

Ministry of Labour and Human Resources (MoLHR), 2016. Labour Force Survey Report 2016.

National Environment Commission (NEC), 1998. The Middle Path. National Environment Strategy for
Bhutan.

National Environment Commission (NEC), 2006. National Adaptation Plan of Action.

National Environment Commission (NEC), 2011. Second National Communication to the UNFCCC
Kingdom of Bhutan).

National Environment Commission (NEC), 2012. National Strategy and Action Plan for Low Carbon
Development, 2012.

National Environment Commission (NEC), 2015. Communication of INDC of the Kingdom of Bhutan, 30
Sept 2015.

National Environment Commission (NEC), 2016. Bhutan State of the Environment Report 2016.
National Environment Commission (NEC), 2018. Climate Change Policy [Draft].

Norbu, L., Dhital, D.B. and Wangda, P., 2008. Reforestation in Bhutan - Accomplishments and
Prospects. Keep Asia Green. 3: 67-109.

National Statistics Bureau (NSB), 2007. Statistical Yearbook of Bhutan 2007.
National Statistics Bureau (NSB), 2017a. Bhutan Living Standard Survey 2017 Report.

National Statistics Bureau (NSB), 2017b. Bhutan Poverty Analysis Report 2017.NSB [National Statistics
Bureau], 2018. 2017 Population & Housing Census of Bhutan.

National Soil Service Centre (NSSC), 2014. The National Action Program to Combat Land Degradation.
Ministry of Agriculture and Forests.

Royal Government of Bhutan (RGoB), 2011. Second National Communication from Bhutan to the
UNFCCC. National Environment Commission.

Royal Government of Bhutan (RGoB), 2015. Intended Nationally Determined Contribution.
Royal Government of Bhutan (RGoB), 2016a. Economic Development Policy.

Royal Government of Bhutan (RGoB), 2016b. Bhutan State of the Environment Report 2016. National
Environment Commission.

NATIONAL REDD+ STRATEGY AND ACTION PLAN




Royal Government of Bhutan (RGoB), 2017a. FCPF Grant Mid-term Review and Request for Additional
Funding.

Royal Government of Bhutan (RGoB), 2017b. Forest and nature conservation rules of Bhutan 2017.

Royal Government of Bhutan (RGoB), 2018. Strategic Social and Environmental Assessment (SESA) of
Bhutan’s National REDD+ Strategy.

Royal Monetary Authority of Bhutan (RMA), 2017. Annual Report 2016/17.

Sampdup, T., H. Udo, C. Eilers, M. Ibrahim, and A.j. van der Zijpp, 2010. Cross-breeding and intensification
of smallholder crop-cattle farming systems in Bhutan. Livestock Science 132.

Sayer, J., Sunderland, T., Ghazoul, J., Pfund, J.L., Sheil, D., Meijaard, E., Venter, M., Boedhihartono, A.K.,
Day, M., Garcia, C. and van Oosten, C., 2013. Ten principles for a landscape approach to reconciling
agriculture, conservation, and other competing land uses. Proceedings of the national academy of
sciences, 110(21): 8349-8356.

Scherr, S.J., Shames, S. and Friedman, R., 2012. From climate-smart agriculture to climate-smart
landscapes. Agriculture & Food Security, 1(1): 12.

Tempa, K., 2011. Analysis of people’s participation in subsidized rural timber allotment policy towards
sustainable forest management at Sarpang, Dzongkhag, Bhutan. Thesis; Kasetsart University.

Tourism Council of Bhutan (TCB), 2016. Bhutan Tourism Monitor, 2016.

United Nations Framework Convention on Climate Change (UNFCC), 2012. Report of the Conference of
the Parties on its seventeenth session, held in Durban from 28 November to 11 December 2011

Valentim, J. and Prado, M., 2008. Social discount rates.

Watershed Management Division (WMD), 2015. Corruption risk assessment for REDD+ in Bhutan.
Thimphu: Watershed Management Division, UNDP, UN-REDD Programme.

Watershed Management Division (WMD), 2018. Forests in Bhutan: Economic Value of Forest Ecosystem
Services in Bhutan [Draft].

Watershed Management Division (WMD), 2018. Bhutan REDD+ Strategy Feasibility and Cost Benefit
Analysis Report.

World Bank, 2016a. Estimation of REDD+ Cost Elements.

World Bank, 2016b. Population growth (annual %). Available at https://data.worldbank.org/indicator/
SP.POP.GROW?locations=IR

World Bank, 2016b. GDP per capita growth (annual %). Available at https://data.worldbank.
org/indicator/NY.GDP.PCAP.KD.ZGThe World Bank, 2017. Employment in agriculture (% of total
employment). Available at https://data.worldbank.org/indicator/SL.AGR.EMPL.ZS

World Bank, 2018. GDP per capita (Bhutan). Available at https://data.worldbank.org/country/bhutan

Yangchen, U., Thinley, U. and Wallentin, G., 2015. Land Use Land Cover Changes in Bhutan: 2000-
2013. Occasional Publication No.

NATIONAL REDD+ STRATEGY AND ACTION PLAN



]

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 05L

T YV3IA

Jo pud ay1 Aq
paysijqelss
sawweJsdoud
1uswdo|anap
Ayoeded pue
wsiueydaw
uopeulpJoo)

'$159.10}
98euew a|qeulel
-sns 01 Ayoeded
Asessasau ayl
dAeY 03} J3pJo Ul
paysi|qeisa swsiu
-eydoaw uopeulip
-1002 pue sanl|iq
-isuodsal ‘sajoy

‘'sue|d Juswagde

-uew 35340} Juawa|dwi
pue dojanap AjpAndays
01 Auoeded Asessadau
9y3 aney sdnoJo jusaw
-98eue|p 152404 Allunwi
-wo) pue sjuawiedap
1UBWUIDA0S JUBA3|3I ||V

'$159404 a1eAnd
pue seale pays.al
-em ‘snIAI4 dpIsIno
seaJe ‘s1salo4 Ay
-lunWwo) ‘sealy
paje104d ‘(SNIAH)
1uN uawadeue|n
159404 40} sued
juswadeuew Jo
uonejuswa|dwil
pue 3uidojanap

ul 14oddns pue
8uip|ing Ayoeded
[euonninsu| Z°'T

000 s£

T 4V3A jo plw
AQ uayepapun
‘ue|d pue A3a
-1e41s jusawdo
-19A9@g Andede)
13 JUDWISSISSY
spaaN Aipede)

‘ue|d pue
A3a1e41s Ayoeded
‘sded jo uonesy
-nuapi ‘Aypeded
3UD44NJ JO JUBW
-ssasse ‘sanloed
-ed paJinbaJ ayy
Jo Suipueisiapun
aAIsuaya4dwo)

‘(@4n1onJ3sedjul ‘swalsAs
‘93pajmoun ‘s||pjs) paul
-wexa Ajoeded |eauyd9n
pue |euorduny YUm ‘s|a
-A9| |euopneziuedio pue
|euoniniisul e Aujul

‘+0d3Y 4104 S|9A9] JUa4ind

pue siusawsaJlinbai Ayoed
-2 Jo 3ulpuelsiapun uy

ue|d pue

A8aien1s juswdo
-|oA9@g Aydede) e
dojonap pue uoney
-uswdw! +ag3y
JOJ JUBWISSISSe
spaau Ayoedes

e 9eMapuUN T'T

juswaseuew }

$9404 3|qeuleisns

anaiyae 03 Aypeded [e10323s pue [euonIRSul

uayiduans :T INVd

(snd saeah TT)
wia) Suoq

(s4edA 01-9)
w3l PIAI

(s1edA S-T)
wJia| u._Oe_m

asn
198png

sindinQ Ad)

Sid)

awo021nQ pajdadx3

SaJins
-ea|\ 8 Adljod

ue|d uoldy +aa3y :T xauuy  1°8

SIXANNVY '8




NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

135ang
000000 € [INVd  TVliOL Sddoq :Aduade pea
"EUVIA
JO pud ay1 Aq
101095 91eA
-14d 3y wouy ‘Suiuien
pauleJy s149dxa [ea1uy233 y3noayi
|ea1uy29} 09 Ayanonpoud 1592404
15e3| 18 pue 4o} anoJdwi 03 Jusw
-29s 21|qnd ay3 ‘'spuels ‘AuAndnpoad 1saJdo) | -98euew aseasip
woJj pauiesy | 1saJo4 aandnposd anoJdwi 01 pasueyus | pue 3sad ‘saonoeld
Jels |eaiuyosn Jo uopganpoud aJe yeis Aisalog Jo Al | [eanyjndiajls ul ul
000 0S¢ 09 15e9| ¢ Aewnd 19N -oeded pue agpajmouy | -pjing Ayoede) '
"(+Qa3y 40 AYIN
‘T YV3A | 19s-e1ep jeuoneu ‘Buiioliluo JBN0D
JO pud 2y31 Aq | e ojul uones3aiul ‘paysl|qeisa suon puel pue pueq

000S¢6 T

‘suol8au Ayjluonid
g ul paysljqeiss
S92 3ulioyl
-Uo|A paddinba
Aliny jeuon
-dun{ g 1se9| 1y

pue ‘uonda||od
elep |euoneu-gns
J0 Aouanbauy pue
Ayjenb suoneis
3ulioyluow |euoid
-9J JO JaquinN

-e1s 3uljojluow |euoidal
asodind-p|nw ‘SAI4N 404
9JNn3jonJisesyul 1| uljuaw
-1S9AU| {pauayidualis
Ayoeded pue dn-jas |e
-uopniysul |leuoneu-gnsg

‘AJojuanu| 152404
[euoneN) swaisAs
8U1J01IUOIA 159404

|[euonepN Sulua

-y33uaJis pue 3uj
-piing Ayoede) €T




/9

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 00T

CYV3IA

Jo pud ay3 Aq ‘sue|d
Juswa3euew Joj pasIASP
sayoeosdde pue saie|d
-wa} paseq-193ndwo)

"'s9o1oeud jual
-Jnd 0} pajedwod
uonejuswsa|dwi
sue|d Juswasde
-uew Jo Ajjenb
pue JaqwnN

‘'sue|d Juswa3euew
Jo Ayjenb panouduwi

‘(suon

-eoldde pue
aJemyos ‘saye|d
-w?a}) unm
ue|d juswade
-uew JuadLYd
Joj sj001 apinoud
pue dojaAsqg z'e

000 00§

sue|d NINL 0T -

sue|d
Juswadeuew 153404 0T -

(spaysJ=1
-em Ajuond) suejd Jusw
-93euew pays4alepn G -

‘9 4V3IA
Jo pua ay3 Aq ‘ised| 1y

‘'saonoeud Jual
-Jnd 0} pajedwod
uonejuswa|dwi
sue|d Juswagde
-uew Jo Ajjenb
pue JaquinN

‘sue|d
jJuswadeuew Jo uoney
-uswa|dwi panosdw|

“144S |je ut sued
1usWwadeuew
159404 9ALI9YD
jJuswa|dwi pue
dojanaqQ T'¢

seale pue suondipstanf A1isaloy [je ssosde sayoeosdde pue saijod 3unlsIXs JO SSAUIALIBYSD Y3 uayiduaas 1z INVd

wid) Suo

(snid saeah TT)

(s1eah 0t-9)
wal pIN

(s1eap S-T)
wu3] Moys

asn
198png

sindinQ Ady

SId

awo023nQ pajdadx3

saiNns
-e3\l 13 Adijod




NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

"9 YV3A J0 pua sueld
1UswWadeuew Mmau ||e ul

‘Juswadeuew
aseasip pue 1sad
91es0diodul 1eyl

sue|d Juswasde

'9seas|p pue s3sad
93euew 03 moy jo 3ul

‘uluue|d usw
-98euew 152104
||e ojul pajesod
-J02ul U140}
-uow pue usawW
-23euew aseasIp

000 0T SUOL}D3S 9SeISIP pue 1534 | -uew jo JaqwinN | -pueisispun panosdw| pue 1s3d 9'¢
"019 91eMYOS 3UISSD
-0Jd 23ewi ayl|[91es ‘sdoy

-de| ‘sJaAJ3s ‘@1N1oNJIs ‘selewy 901s uoqJes

-eJJUl 1| :JUBWAIN0I4 | -S® UOGJED 15910} pue sadueyd

Suipn|oui ‘ezep ‘uopen|end | JOA0D 153404 401l

‘S YVIA Jo pud | Asisalos 9|qer|al pue 3uliojluow Jo [ -uow 03 WIISAs

ay3 Aq Sutuuna pue dn ‘Ayjenb-y3iy uonejuswsa|dwi pue| 3uloyuUOW 1S3

1UN SUlIO}IUO|A 159404 saonpoud 1eyl | ‘waisAs 3uliojiuow 1S3 | -104 |euoneu 3ul

000 00S |euoneN paddinba Ajjn4 AYIN 9A103Y3 | -J0) |euoneu panosdw| | -usayiduaJis Gz

‘saullgping

uopeuoz sealy

‘Me| 3y} pa12310.4d pPaysl|

‘€ UV3IA ul sjuawalinb "saul| -qe1sa Apeadje

Jo pu?d ay3 Aq paiepdn -2J 109|JaJ saul| | -9pIn3 uoneuoz sealy 9y1 jo uonel

000 0ST saullapind uoneuoz | -apind uoneuoyz pa3joal04d patepdn -uswa|dw| ¢

‘sease

|euoneasdal pue

‘s1exqey a4l|p|m

‘sease paysan

-eM ‘sease uon

‘s9ooedd jual -onpoJd 152404

-Jnd 0} pajedwod duneassewsp

uopejuawa|dwl ‘seaJe 152404 9y}

‘2 UV3IA sue|d Juswagde 'sue|d Jusawadeuew ulyym uoneu

Jo puad Aq pais|dwod -uew jo Ayjjenb Jo uopejuswa|dwyi -0z |euonduny

000 0ST | 3s2J404 404 sdew uoneuoz puesaqunn | pue Ajjjenb panosdw 1ho Ae) ¢




NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

‘9 HV3IA ‘ue|d J91SeN UoISSIwSuel]

jo pua ayr Aq ‘Au ‘£20T ue|d Ja1SeN Peoy ‘00T

peziuowuJsey | -ouwJuey ulale dINSd ‘£T0Z dd3 ‘VON4 ‘2002

pue pamainal | sue|d pue s}oy [ ‘pamalnal ash pue| 10V puUeq se yans ‘asn pue| 0}

000 00V sapiljod ||v [|e :saljod | uo saiijod 8unsix3y pa3e|aJ sa101j0d JO MIIARY T°€

uoneulpiood pue Sujuueld asn pue| |B101235-SS049 UaYylSualls ;€ INVd
(s1eah (saeap

Amqnp__o_._w._.._wﬂﬁn_ﬂ 0T-9) S-1) an_mmvﬁm sindinQ Ad)) Sl awo21nQ payadx] sainsed|\ 13 Adijod

wu3d) pIN w9
Hoys

0000491 139angd INvd 1vV1OL Sd40qQ :Aduady peaq

000 0S¢

'S191uUlld ‘sdoydeq Uanias
‘seqeleq :3uawaJndoid

‘9 4V3IA

JOo pud Aq Jeis pauledy A
-91enbape OT-G Yim wal
-sAS uonewJoju| |eaosd
-dy pue 3sanbay Jaquil
|[euoneN |euondund y

LT0¢

ueinyg Jo suone|
-ngay pue sa|ny
uoneAIISUOD)
2JnileN pue 1s9
-104 JO Sayoeauq
ul uonodnpay

‘puewap sayodlew
1ey3 3ul||94 99431 9|qe
-urejsng ‘uonezijnn Jaq
-wn |elJawwod/jelnd
JO duliojUOW dANIIYT

‘s1senbau Jaquiy
[el2JaWwwod pue
|eans oy Ajddns
pue puewsap uo
SwalsAs 3ulioy
-luow pue uon
-ewJoyul a|gel|a.
ysiigeis3 £°¢




0/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

135ang
000009 ¥ |INVd  1VLOL J1N :Aduady peaq
'asn ‘uon
pue| papiwJiad | -epijeA p|ay ‘uoned
‘GYVIA| Josesusepue| -yissep ‘Suilopow ‘uonep
JO pua ay3 Aq sadAl ayy jo ‘(uonda||0d elep | -IjeA pue ‘3uissadosd ‘uonII||0d
paysi|geisa padojanap si| S1s-ul ‘uissadold | ejep panosdwi pue 3uluoz asn
wa3sAs Suiuoz Buipueisiap | eiep ‘joul ‘paonpoud | pue| Jos walSAS uonewlou| jen
000 000 € puel |euoneN -un Jesp vy | sdew sauoz asn pueq | -eds |euonen pauayiduaJis §°'€
"JUSW210}
-U3 Me| 15340}
ul pazpisuas
s3omag jo
%0G ‘S YVIA
JO pud Jeah Aq 'SpJ0d Jusawaded
sjuswiliedap | -94 JUSWS2J0} -ud Jap|oyayels pue 3ulp|ing
S YV3A Jo pud -ua A8aiens ‘pa2J0JuUd Ajpeded ‘Guisies ssaualeme
ul usyeuapun asn puel| pue padojanap A3s y3nouyy A3a1e41s asn puel
8uluoz pue) pue saJueu | -1eJ1S 3SN pue] pue | pue sadueulpsO Suluoz jo Jusw
000 005 uo Aypede) -IpJO 8uluoz | saoueulpdQ Suluoz | -32404ud pue JuswdolPAlq v E
'SUVIA
JO pua ayy ‘uonoe ul ‘uoneyns
Aq panoudde | pue panoisdde -u0d J3p|oyay|el1s peolq ysnoayl
A8alesis asn|  AZeres1s asn | ‘padojanap ASajeus | ‘ASares1s asn pue| jeuoneu paziu
000 00V Spue| jeuoneN | pue]|euoneN | asn pue]|euoneN -owJey e jo Juawdo|anaq €'
‘uopejusawa|d
-w duio8uo ‘g "2oue
¥V3IA Jo pud ‘Au| -11dwod Asojein3au ‘uonejusw
9yl Aq paysi| | -owuey ujaue pue 3ujuoz uo pa -9|dw Asojendau pue 3ujuoz
-e31sd WolsAs | suejd pue 1oy | -1onpuod uonenjeAs | pue| uo walsAs uonen|eas pue
000 00€ gulioyuUoN |e :s3121]0d pue ulJo}UOA gulojyuow e 3ulysijgeisy ¢'e




BT \VV1d NOILOV ANV ADILVYLS +ad3¥ TYNOILYN
"€ YVIA
Jo pud ayy ‘paiwi| dJe ‘paua
Aq paysiigel| sdI4u0d |elo} -y38ua41s waisAs
-$9 3JN3oNJ3s -39S 'Sy|3 40} | Suloyuow dued ‘wa1sAs Suloyiuow
sanljiqisuods | sanijiqisuodsal | -wod pue Ayoeded | soueldwod pue v|3 404 Ajoeded
000 009 -94 13 S9|0Y | pue s3|0J Je’|) |euonninsul |3 |[euonininsul Suiuayiduaiis €'y
¥ 4v3A
JO pud d2IAIIS
9y3 jo uoh
-oejsnes pue '$9ss9004d ‘Alsed pJaiyy syl Aq uonendau
Suipueisiapun V|3 pue sa|nJ pue S3|NJ JUSWUOJIAUD 3Y3 JUdW
%08 SMoyYs 1USWUOJIAUD -9|dw Aj9Adaya 03 aAndadsiad
siap|oydyers puelsiapun | ‘palen|eAd SIJIAIDS | ,SI9P|OYDYEIS WO SIIIAIDS pue
000 00¢€ 0 Asonung siapjoyayels | puesauldpind y|3 [ sauldpInd |3 Jo uonen|enl Z'y
‘'spJepuels
SYN pue me| Juawdo|ansp
‘G YV3IA JO pud 9Y3 109424 S9 9JNn3onJisesjul wouy sagewep |ey
2y3 Aq paysl|| -ss220.4d jusw '$955900.4d | -UBWUOJIAUD 31e31IW 03 J3PJO Ul
-qe1s9 sao1 -24n20J4d pue | juawsaundold pue | sassao04d Juswaindoad 3uipn|d
-oead uopedo|e| s9opoeld uoy | sednoead uonedoje |  -ul ‘seonoesd uonedo|je 13pnq
000 00€ 193png MaN | -edoj|e 3@3png 193pNq pamaiInay JO UOISIADJ pue SUIMBIADY T
sjesodouid ainjonuajsesjul 4oy ssad0.4d |3 9yl uayiduans 1 INVd
8€0¢6¢20¢ 8¢0¢-¥20C | €20Z-6T0C asn
(snid saeah TT) (saeaA 01-9) | (s4eaA S-T) |, sindinQ Aa) S|d)l awo021nQ payadx] sainsed\ 1 Adljod
wJ43) Suoq wJdl pIN | wadl 1oys 18png




EEEE7]  \V1d NOILDY ANV ADILVYLS +0a3¥ TYNOILYN

‘shem mau
ul syonpoJsd-Ag poom
8uisn jo 1no ssauisnq

e 9Yew sasidiaius
djay ||!m gny uonea

'sal43shp
-ul paseq-poom
pa3jes3aiul jo gnH
uopeAouUU| POOA
pue AJisaiod

‘Buiu
-unJ pue paysi|

€ 4V3A JO pua ay3 -geiss qny uon

0000SZ T Aq paysijgeiss qnH -enouu] AJysauo4 -ouu| Au3saloy sy e ysi|geisi ¢'s
ureyd
An Ajddns Jaquin

-unod ay3 3noydnoayy
Jaquiy Jo puewap
pue Ajddns jo 3ul
-pueisiapun Jadasp v

T HV3IA

Jo pud Aq sisAjeue
19)Jew pue Moy}
poom uo Joday

3J13Ua3 3y} sso.oe
sisAjeue 12yJew
pue MO|} pOOM
e 9eMapuUN T'S

Jo} pa1unod2e 3D
-ads 93431 JuUaJIayIp
JO sawn|oA |ejo]

uleyd Ajddns saquiny paseq-ASojouydal pue payisianip Alysiy e anaiydy :s INVd

(snid saeah TT) (s1eah (s1eap 5-1) asn saJns
wu3d) Suo 0T-9) wad] Moys | “98png sindino Aoy SldX SwoxNnQ paRadx3 -ed\l 1 Adljod
w3l pIN
135ang 4VOIN ‘SOHND :salouady Suntoddng
000009 T |NVd  1vVlOL J3N :Aouady peaq
uopejusw
"€ ¥vaAjo pud | -3jdwi3foud
9yl Ag sy|3| o1.o1d paroel
juiof ul papn|d -9p syoedw
-ul ||e 24e saul | pue sysii aininy "'SpeoJ pue ‘siIamo} pue
-[1oe) pue speod [ yum ‘Ajjeans)| *919|dw 02 S$393 | Saul| uoissiwsued) ‘sapijoey) yue|d
‘saul| uoissiw -oy passasse | -[oad samodoupAy | samod 3uipnjoul syoafoad samod
000 00¥ -sueJ] Jamod 9q 031 sY|3 Joj 3uideyoed y|3 -0JpAy Jo4 v|3 Jo Suideyoed v’y




£/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 000 ¢

‘G UVIA JOo pua sy}
AQ %G J0 JUBWISAA
-U] 9Y3 U] 3seaJou|

‘auljaseq o1 paJed
-wo sal8ojouy2al
pOOM UJ JUdW
-}S9AUI JO [N

‘pareuIwassIp
pue panoidwi saidojou
-39} pOOM JU3IDLT

‘(A4ano22. pue 3ui
-ssad0ud ‘Sunsan
-ley) sai8ojouyaal
POOM 1UBIDLYS JO
uoneulWISSIp pue
juswanoidw) 9°g

000 0ST

"TYUVIA
ay3 jo pud ay1 Aq
paysijgeiss udied

-wed uopnowoud
‘020T 40 pua 3yl
Aq paulesy Jeis 0g

‘(s49qwaw Ajjunwi
-wod/yels Jo Jaq
-wnu) papnpuod
3uip|ing Ayoede)

‘pajuswa|duwi
sanlARoe 3ulp|ing Al
-oeded pue pala|dwod
udiedwed uonowo.d

'saslidialua
wnipaw o} ||ews
J0J 9dueuy 159431

-Ul-MOJ JO UOISIA
-04d ay3 y3noayy
uonippe anjea
pue syonpoid
Jaquiny AJISIanIp
pue ajowold §°'G

000 S¢¢

‘G UV3IA JO pud

9y} Aq paysi|gelsa
saniAlnde uopnowold
‘€ YV3IA JO pua 3y}
Aq 919)dwod AsAing

"1sonJey
palewnsa Jo awn
-|OA 3Y3 {a1aquin ul
pasi|in pue psayn
-udpI sa109ds MaN

‘pai9|d

-WO0J $924N0S3J 152404
Jay3o pue sa1oads
Jaquily paJiajald ss9|
JO uonez|un ay3y uo
uSiedwed uonowoud

'sa||ddns

Jaquiy anjea-y3diy
uo aJnssaid adnp
-2J 01 saldads
9341 UMouy| 4D
-SS9| 9ALeUJD) e
JO uopezijnn sy}
Supnowold v's

000 00¢

T 4V3A Jo pud
ay3 Aq a19|dwod
sisAjeue pue AsAains

‘panosdde
S}|nsaJ sisAjeuy

‘Pays

-gnd pue panoidde
‘pa1s|dwod sisAjeue
uleyo 31ayJew pue 3ul
-o1ud Jaquiyy Jo sisAjeuy

‘uonippe anjea
pue 3uissasoud
pue 3unsaniey Jaq
-w 0} sayoeosd
-de panosdwi
9z||euonetado 03
S3IINIS pue 1DAUN
‘Sd40q jo Aided
-e2 9y} 9seaJdu|
pue dojaAaQ €'




71

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 008 S

135
-ang vd 1violL

10QYN :Adua8y Sunsoddng
sd40q@ :Aduasdy pean

000 s¢

"TUVIA
Jo pud Aq sajed jo
3|npayds aepdn

"JUsWUJISA03
ay3 Ag pasijan
$3109ds umouy|

J9SS3| JO SWIN|OA

's109foad uononulsuod
JUBWuUIaA08 ul sa1dads
9341 UMOU)Y| 19SS JO
uonesijun ayl ‘Aya100s
JO 1594 9y} 0} 9582
-MOYS 03} JUSWUJIA0D)

‘sjonpoud

Jaquiy aAneusale
pue sa129ds 924}
UMOUY-J135S3| 4O
asn ay1 u1 diys
-19pes| Moys 0}
S93eJ Jo 3|NpaYds
pue sa1o1j0d Jusaw
-34n204d JUsWUID
-n0d 8unepdn g'g

000 00¢

v 4vaA

jo pud ay1 Aq %0¢
1sed| 1e Aq s|jool
pue saj3ojouydal
M3u jo uondope
9yl dseasdul ay L

[ul

-9seq 03 paJedwod
yei1dn pue jusw
-1S9AUI JO [9AD1]

"pazo|id
1uswieaJy pue 3ujuos
-B3S PpOOM ‘SaliIsnpul

paseq-poom ul S|00}
pue sa130]0uyd31 MaN

"Juswiealy pue
3ujuoseas poom
‘salaIsnpul paseq
-poOM U] 5|00}

pue saj3ojouyoa}
Mau jo 3unojid 8'S

000 0S¢

€
HV3A Jo pud Aq s109
-foad 10|1d ¥ 35E9| WY

L[ul|

-9seq 0} paJedwod
syoafoad 10)1d aAn
-2949 JO JaquinN

‘Sunesado ale pue

dn 39s aJe uteyd Ajddns
pOOM 3y} ul uonippe
anjeA uo s3afoud 10|14

‘uleyd

Ajddns Jaquin ay3
JO S|9A3| JUBIBYIP
1e anjeA anoud
-wi 03 s109foud
joiddn31es /g




S/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 00§

7 UV3IA
jo pua ay3 Aq paysi|
-ge1sd sdnoJs jusw

-93euew aJy pue
paiasd.el s1ousIp
[1€ 4O % 06 1se3| IV

‘S|9A3] || e uoL
-esado ui1 sdnoud
Juswadeuew aJly
1S940} JO JoaquinN

‘leuonesado
pajeasdn paininsul
aJe sdnoJgd juaw
-98euew aJy 359404

(e
-uoneu/seyy3uozp/3omasd
/28e||IA) S|aA9] ||e 1e sdnoud
Jusawadeuew aJy 1S40}

J0 Buizijeuonesado pue
8ujjeasdn 3unnigsul 9

000 0S¢

"€ HV3IA JO pua sy
Aq padojanap sdey

‘3|qe
-|leAe pue apew
sdew Aaaing

‘paddew
pue paAanuns eale
auoud-aiy 353404

‘(dew paezey
9JY) seaJe auoJd a4y 15340}
Jo Suiddew pue Asnuns €9

000 05¢

"€ HV3IA JOo pua sy}
Ag paysi|geisa saul|
-9pIn3 Juswadeue|p

‘panosdde
saul|apingd 8uiu
-ue|d juswasde

-uew 3Jy 153404

's91ls 91eludoadde

ul Saul| a4y jo pue
8uiuung paquuosald
‘[oul salIALDE SALE)
-uaAa.d 24y 159404

‘Sunue|dal pue
Juswadeuew a4y 15340}
1sod Suipnjoul saulapind
8uluue|d Juswadeuew aiy
159104 0O Juswdo|aAaq Z'9

000000T

"€YviAjo

pua ay31 Ag Suiuunu
pue paysl|qeisa
5|00} pue swa3sAs
Suiuiem Apes aiy v

"'SWasAs Suiuiem
Aj4ea a4y annday
-}J9 pue U3y

‘sawpy
asuodsaJ ul aseaJou|
Ue pue saJy wouJy
aJnssaid paonpay

1dwoud aJe sauy

0} S9suodsaJ pue paosnpaJ
9JE SaLUNWWO0D 0} S}edJy}
1ey3 aJ4nsua 03 sayoeoudde
pue sj00} uoledIUNWWOI
3uipnjoul ‘swaisAs Suiuiem
Ales auy ysijqeas3 19

S3IUNWWOD PUe JUSWUOJIAUS 3Y3 uo soedwi pwij ey saydeoidde Juswaseuew aiy 3dopy :9 NV

(snid saeaA 1T)
w3 Suol

(s1eah
01-9)
wiiaL PN

(s1eap S-T)
wJ3] Moys

asn
‘198png

sindinQ Ady

Sid)

awo023nQ pajdadx3

sainsea|\ 1 Adljod




9/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

T HV3IA
Jo pud ay3 Aq uiu
-unJ pue pado|aA

paysijgelss
sapl[igqisuodsas
$9]0J 92U

paysijqel
-S9 9q 01 JJomawled}

‘wesdoud juswdo
-[9AQg AJasinp pue
uoneljue|d uiof 40}

-23S 91BALId-1UBWUID

000 00T -9p 9q 01 wes3oud | JO swud) wesdoid | |euonniysul ||esdAQ| -A0DH e yslqeIs3 1L
Aisianipoiq @dueyua pue )201s-uogJed aseasdul 0} Ajddns syonpoud paseq-poom ajqeuieisns apinoid oy suonejueld ysijqeis3 :Z INVd
(snid saeah T1) (s1eah (s1eap S-T)
N S 0T-9) WiaL Moy asn “198png sindinQ Ad) Sld) awo021nQ payadx3 sainsed\ 13 Adljod
wiial pliA
139 a3d4 :Aduady Sunuoddng
000000S|-dNgd INVvd 1VIOL Sd4oq :Auady peaq
‘(s4oqwiaw 'S|aA3| Ajlunwwod
€ Alunwwod pue |euonrininsul 1e sanbiu
HV3A Jo pud ayl Aq | /yeas jo Jaquinu) "S|9A3] Aunwwod | -Yydo3) uonuaAl4d 34y 159104

pauleJ) Jels Juaw

pa3onpuod 3ul

pue |euolnigsul e

uo 3ulp|ing Ayoeded pue

000 000 T | -u4an03 QOT 3ses| v | -piing Audeded |  Anoeded paseaudu| a8pajmouy padsueyui 99
‘pazije

‘Qul|dseq | -uopniysul aue wal "Wwa3sAs

‘v YV3A JO pud 0} paJjedwod -SAs Sutuiem Ajies 3ujusem-Ajies a4y 159404

ay3 Aq Jead panoud JUSWUJIDA03 | 24y 359404 Yo93-y3iy y2931-y31y pue juswdinba

-W| pPaAI9I3J S1014) ayi Aguaw | puejuswdinba 3ul 3unysyaJy panosduwi jo

0000002 | -SIpPJ0%0S3ses| v | -1S9Aul JO [9A9T|  -1y3yaJy panosduw) uopezijeuonniusu| §°9




/L

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 0st

v
dV3A jo pua ayy jo
pua ay1 Aq pays||
-gelssa spJepuels

"[0g.1 awnifown]
uonejue|d Joj pa
-JuasaJd salads
J0 1517 ‘me| ayy

ul sJuswalinbal
3unsixa 8unos|au
spJepuels pue
swJou uopelue|d

‘sauoz

dpewi|d pue |eaiso|
-009 JU3JaYIp Ul uoy
-ejue|d Joj paypuapl
Jagquy anjea-ysiy o1
sa10ads anpeuIaly
‘pasinal spaepuels
pue swJou uopejue|d

'SQUOZ dewW||d pue
|e2180]023 Juaiayip

ul sa1pads pue suonel
-ue|d asodind-pjnw
91owoud 01 spiepuels
pue swJou jusawdo
-|]aAap uonejue|d
Suiusyl8uans v/

000000T

‘€ dV3IAJO

pua ay3 Aq paulesny
suopesiuedio 10}
-29s 91eAld 00T dn

‘suope}
-ue|d jo uswasgde
-uew aAponpoud

pue a|qeuleisns

‘saswweJssoud
pue s|00} saul|apIno

"Juswadeuew pue
jJuswdo|aAap uoney
-ue|d 40} 410123S 931eA

-14d ay3 Jo4 140ddns
pue s|00} saul|apInd
3uipjing Ayoede) €/

(passno
-slp aq 0})

000 006 8T

‘[passnasip

aq 03 suonviun|d
of123ds Jof s1ab.4p3]
"CT 4V3IA JO pud
ay1 Aq paysijqel
-s9 uonejueld Jo
$24e129Yy 000 S

‘Paysijgelss uoney
-ue|d jo eaJse pue
UMOJ43 S99J3 JO
Jaquinp ‘aulaseq
0} paJedwod Juaw
-1S9AUI JO [9AD1]

‘pa1np

-uod uopejue|d ssew
pue pajeasdn juaw
-dojanap AJasinN

‘uopeal
-09J pue uoLeAIaSUOd
[10S pue paysJialem
“uawyoliua 1e1igey
J|P|IM ‘JuswdolaAlp
pooyl|aAl] ‘uonesniw
1ew||d 10} sawidau
|e2130]029 JUdI_YIP JO
93ueJ e ssoJoe suonel
-ue|d mau Jo saJeloay

000 S ysiigeas3 'L




8/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

"€ YVIA 4O
pua ay3 Aq paysl|
-(|e1sa S19)3n0

‘Sunesado sa
-s1aduaiua Jo Jaq
-wnp ‘aulaseq
0} paJedwod
JuawuJIan0g

ay1 Ag juaw

‘pazijerniaw

-W0d pue pajeonsaw
-0p Sd4MN [erus10d
‘pa1ey|ioey asidia)

EN
-Jew |euoneusaul pue
o1}SaWOp Joj sas1udia)
-U3 d4/MN |eJnJ 3|eds
wnipaw pue |jews

000 00§ 9les Sd4MN 0G|  -1SeAUl JO [9A] -U9 |eJnJ 9|eds-||lews Jo JuswdolanaQg T'8
(d4MN) s1npoud 1sa10j poom-uou ageuew Ajgeuieisns jeyl sastidiaqua jo uswdojanap ayj ajowo.d :8 INVd
(snid sieal 11) Aﬂmmw (s1e34 5-1) 28pn sindinQ A9 s awo021nQ paradx sainsed Mo
waiay Suo 0T-9 wia) Moys 1ospng IndinQ A3y Id QO Pk E| IN '3 Adtjod
wal pIN
139 10Q¥N :Aduady Sunsoddng
000009 TC|-dNg WNWVd 1ViOlL sd40q :Aduady pean
‘3ui1zesd pue
$9109ds 9AISeAu] Jo
|0J3U0D pue jJuswade
-UBA] UOLIEN|BAD pUE
gulioyluow ulo8uo
‘pa31oNpuod uonen 3unonpuod pue 3u|
"¢ ¥V3A Jo -|eas pue Suoyuow | -pjing Audeded sj001
pua ay1 Ag Sutuunu ‘Adusnbauy pue pado|aAap 5|00} | pue saulapIng uonen
pue dn uonenjeaa | Aijenb uonenjeas pue sauljapingd Sul | -|eAs pue Sulioluow
0000ST T pue 3ulJO}UOIA pue 3uliojluo|A [ -10HUOW uonejue|ld | uopnejuswsdw| g/




6/

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000S40T

135
-ang Wvd 1v101L

91 ‘Y30 ‘9D ‘OdD ‘SOSI ‘30S ‘voa ‘DINVA :se1uady Sunioddng

sd40q@ :Aduasdy pean

000 S£

"Juswadeuew
d4MN U0 uondas
ulejuood sue|d
1uswadeue|p

'suon
-29S Juswase
-uew d4MN yim
sue|d juswade
-uew 4o JaqwnpN

'Sdd
-MN 40 Juswadeuew
9|qeuleisns panosduw|

‘(sueid

1uswadeuew NN
pue seaJe pajdaloud
paysJaiem 352404 Anu
-nwwo)) suejd Juaw
-93euew ul Sq4M\N JO
Juswadeuew a|qeule}
-SNs 9y3 Joj suonoe
pue saARd3(qo syl

Jo uopesodiodu| €'

000 00§

‘€ 4ViA jo pus
ay3 Aq paules
sanuNWwWod 00T

‘SddMN
JO anjea djwou

-023 ‘aul|aseq
01 paJedwod
JuswuJanosd
9y1 Ag juaw
-1S9AUI JO [9AT]

‘paseaJoul Ay

-1oeded {paysiignd pue
panoidde pals|dwod
Sd4MN |enualod oy
sisAjeue ureyd Ajddng
‘pamainal pue pado|an
-3p Sd4MN |enuazod
JO 3unsaniey pue jusaw
-93euew ay3 40} saul|
-9pIn3d oyldads 3onpo.d

d4MN j0

uleyo Ajddns ayj pue
dunsaniey usawagde
-uew a|qeuleisns Jo
uipueisiapun Japeouq
e 91ea.d 0} sauljapIng
10npoud Jo Juswdo|an
-9p pue 3uipjing Ay
-oeded AJlunwwo) 7'8




NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

JIdV ‘D1 ‘s09) ‘s}ded ‘@dl ‘sOSD :sapuady Sunsoddng

000 0S¢ ¢ 135dNng INvd 1V10L1 Sd40q :Axuady peaq
€ 4YV3IA Jo pud jo gununood Sjuau ‘dununodoe
pua Ag Supunodoe awiy| -oe upjepspun | -odwod |epueuy pue | aul] wopog-a|dil
woRnoQg-9|di4} ul paulesy| suonrniusuljusw [ |eIUSWUOJIAUD ‘|e1dos | 4oy Suip|ing Ayoed
000 00T suonN1LSUl JUBWUIBA0Y | -uldA03 Jo Jaquuiny sapn|oul 3ununoddYy -ed uoddns '6
'Sawayds
(S3d) 211438
‘v YV3A JO pud ‘pasie wo1sAs0o3 4oy
Aq |euonelado sawayds ‘uonesado | -uoneisado pue padods | JuswaAed |enualod
S3d G pue Z YV3IA JO pud | ul Ssawayds S3d JO | s19syo Ajisianipolq pue 8uizijeuonelsado
000 006 Aq 919|dwod 8uidods | anjeA pue JaqwinN [ sawayds s34 |enualod pue 3uidods €'6
"uoLIeIYISIDAIP
87 ‘Bul 10npoud pue dui
HV3IA Jo pud ayr Aqsid| -snyoeynuew yeuo -Jnjoejnuew yeao
Ul pasied ssaualeme pue 10} Spooyl|aAl| [ ‘Asasnpul Yyeuo panjen A uo saplunwwod
000 0S¢ paulel] SSIUNWIWOD G7 ul Juswanosdw| | -y8iy pue paylisiaalp Jo 8uiuied) z'e
"(Suiyeds
s3uids 1oy 3ulysy
3uiyozem puiq
S|1eJ3-029) wWis1INO}
‘uon ‘parnpuod duipjing | -029 paseq-Ayunw
‘G YV3IA | -esado ul sswayos Alpede) ‘wsunol | -wod /wslIN01-029
JO pud ay3 Aq paysi|gel wis1un01/02s Jo paseqg-Ajlunwwod Jo uopowoud
-$9 S2JNJUBA WISLINOL0 aNn|eA d21Wou02d pue wslin03}-023 10} pue juswagde
000000 T -3 9|edS-||ewsS Mau QT pue Jaqwnu ayl udiedwed uonowo.d -INoduU3l T'6
S9IIAI9S WA)SAs029 wiod} uoneldauasd swodul 10j saniunjioddo uapeoug :6 INVd
(snd s1eaA TT) (s1eah (s1eap S-1) asn sains
wd) Suo 01-9) wid) Moys | “98png sindino Asy SldX dwoxNQ paRdadx3 -ed\l 13 Adljod

wJa) PIN




18

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

000 005

q

HV3A Jo pud 3yl Aq
pauleJs) SUISIp JO
%09 Ul Senlunwwod
40 %0¢ 1se9| vy

Jusw
-1S9AUI JO [9A]
{sojuedio wouy
an|eA ‘uononpoud
dundope spjoy
-asnoy 4o JaquinN

‘podojanap sa1393e41s
3uipeJy pue ‘paies3an
-ul Juswadeuew 31sad
uoponpoJd aunyndide
d1uedio peaJdsapipn

"sa13a1e.3s 3ul

-peJy Jo Jusawdo|anap
9y3 Joj Joddns pue
jJuswadeuew 3sad Jo
uopesdajul uononpoud
24n3|ndu3e ojuedio Jo
1uswadesnodul ¢'0T

000 005

‘9 YV3A JO pus sal
-19381d /spuodysy
9AeY sployasnoy
JO Jaquinu 10113SIp
yoes ul spjoyasnoy
J0 %0€ 15€9| IV

JUDWISIAULI 4O |2
-A97 ‘so149331d pue
spuodysy woJj an
-|eA ‘auswdolanap

dundope spjoy
-9snoy Jo Jaquinn

‘padojanap
sao1oead A1e331d pue
spuodysy pajesdalu|

Juawdo|anap
A19381d pue spuod

-ysy pajed8a1u| €01

000 00¢ v

T 4V3IA

Jo pua Aq paulesny
SaluUNWWOoD pue
pajioddns swuey
Adiep 00T 3se9] W

‘¥ ¥V3A Jo pud ay}
Aq painquasip ajned
8uip|alA y3iy 00sz

‘pa1oNpuod
8uip|ing Ayoede)
‘eale Jun Jad
uononpoud jewl
-uy ‘@oanoeud ul
-1dope spjoyasnoy
JO Jaqwinu

‘pajeas
-dn pue pajowoud 3ul
-WwJey |el2Jawwod oul

s9onoeud 3ujwaey Aulep

|euonipeJy ‘pajow
-04d 3uipasy ||e1s pue
9|1ed 3ulp|alA ysiH

Suiwuey Asrep e
-J2WWO0d 0} YIYs e pue
9|1ed 3ulp|alA ysiy

Jo uopowoud Z'0T

000 0S¢ ¢

‘S
¥V3A J0 pud ay1 Aq
paulesy sUIsIp ||V

‘pPa3ONpPUOd
8uip|ing Ayoede)
‘saonoesd Auysaloy
-0J3e 3upjesapun
Sl spjoyasnoy
JO Jaquinu

Jusawdo|anap asnised
pue saaJ3 Jappoy Sul
-Jjowoud Jo4 saonoeud
AJysaloj0.3e Jo Jusw
-ysi|qeisa peatdsapip

Jusawdo|an

-9p aJnised pue sa241
Jappoy} unowoud Joy
saonoeud Auysalojoude
Sui8esnodul 10T

ainyjnauSe uj sayseoadde 1iews 93

ewi)d dojanaq :0T NV

(snid saeaA T1)
wJia) Suoq

(s1e2A 01-9)
w3l PIAI

(s1edA S-T)
wJia| a._osw

asn
198png

sindinQ Ad))

Sid)

awo23nQ pajradx]

sainsea|\ 1 Adljod




(8

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

135

Sd40@ ‘104 ‘QVIANQ ‘SOSD :sapuasdy Suntoddng

0000008 |-dN9d Wvd 1viOl voa /4VoIN/10Q :Aduady peaq
‘sanesadood

‘G UVIA JO pud JO uonew.oj ayy pue

Aq s1011381p Ajuond ‘sjonpoud 's19yJew 1uswdojaAap uleyd

0T Paysl|geisa saAn 9|gelayJew Jo | 03 SS920e U2 YHUM Ajddns y3nouyi s4a

000 0SZ -es2do0d Qg 15e9| 1y | °onjeA ul aseasou| | papiaosd ale siawueq | -wJey Sunioddns 90T

000 00€

7 4V3IA
J0 pua Aq pajowoud
sdoud anjea ysiH

‘Jusw
-1S9AUI JO [N

‘sdoud jo
anjeA jo uondopy

Jajsueuy agpajmouy|
pue 3uip|ing Ayoede)

pa31eALl|nd pue pajow
-0.4d sdoJo anjeA-y3iH

'sdoud
anjeA-y3iy jo uoneAn
-|n2 Jo uonowoud 0T




uondwnsse + 1DAYN

uondwnsse Asy
9T0Z S24n314 pue s3oe4 S1s2404

£T0Z Yedp Apnis- ainileu Supso)
uondwnsse Ay

ejep ou uondwnssy
uondwnsse Aay

/T0Z Yedp Apnis- ainleu Sunso)

uondwnsse Aay

‘0TO¢C P1OON
ueA pue /£T0Z Yelp Apnis- ainjeu Sunso)

uondwnsse Ad)y|
LT0Z Yelp Apnis- aunleu 3unso)
uondwnsse Aay

AJ1sa104 |eID0S WO} paule1qo eleq

LTOT S1Je\ uogle) Aiey

-UNJoA 3y3 JO a1e1S "LTO¢ 'SpuaJi] 153104
Apnis- uonep

-eJ89p 15940} pue UOLIEISDI0)DP JO SIDAIIQ

921n0S

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

gw/asn

Jeak/cw
Jeak/cw

Jeah/asn
Jeah/ey/asn

Jead/ey/asn
Jead/ey/asn

Jead/ey/asn
ey/az0od1

ey/3z02}
Jead/ey/asn
Jeah/ey/asn
Jead/ey/asn
Jead/ey/asn

97021/ asn

Jeald/ey

00°S€
£5°096 9¢€T
I8°CET V1T

00°000 0€9 6

0co

99°0

290

S0°¢

16°9¢

0,68

980

98°¢C

¢L0

ov'¢

0T'S

650 1T

S9|es poompunoJd woJdj sawodul 19N

(0z 41e9A 1€) 3SN poom |elsnpu|
(2usaun2) asn poom |elaisnpuj

(aus1un2) swod
-Ul 19U Sal4ISNPUl POOM [BnUUY

(popes3ap) 4o1em JO dnjen adesany

(3u44nd) u91eM JO BN|eA 93BIDAY

(popessd
-3p) pOOM|3Nn} JO SN|eA S3elany

(uau
-1N2) pOOM|[3N} JO SN|eA 93eJaAY

(pepesdap) 3201s 0D 28elany

(3us1un2) 3201 ZOD 28e4aAY

(popesdap) |e

-AOWaJ JuaWIipas JO anjeA 93elany

(aus44n2) e

-AOWaJ JuaWlipsas JO aNnjeA wmw._w><

(p®
-pes3ap) sd4MN J0 anjeA a3esany

(3us1un2) Sd4MN JO anjen agelany
anjeA uogJe)

olel COB.m_om._ww_o 1S940j JuaJin)

uondwnsse/eleq

aJly suleyd anjep

suieyd anjep
suieyo anjep

suieyd anjep

S3d Sd4MN AJisaloy) ajgeuleisng

S3d ddMN
V13/dN1 244 Aiisauoy ajqeuleisng

S3d Sd4MN AJisalo4 o|geuleisns

S3d ddMN
V13/dN1 244 Aiisauoy ajqeuleisng

S3d Sd4MN AJisaloy a|qeuleisns

S3d ddMN
V13/dN1 244 Aiisauoy) ajqeuleisng

S3d Sd4MN AJisalo) a|geuleisng

S3d ddMN
VI3/dN1 244 Aiisaloy) ajqeuleisns

S3d Sd4MN AJisalo) a|geuleisng

S3d ddMN
V13/dN1 244 Aissuoy ajqeuleisng

SNV IV

S3d d4MN AJisaloy ajqeuleisns

suondwnssy pue si0)doed sisAjeuy Jyauag 3s0) iz Xxauuy  ¢'S



BT VV1d NOILDY ANV ADILVYLS +0a3¥ TYNOILYN

sonsnels |ednynaSe wouy panLaQ

uondwnsse Aay

AJ1s2104 |ID0S WO} PauUIe1qo eleq

uopndwnsse Ay

Apnis- uonep
-eJ39p 15940} pue uoLLISaI043P JO SIBALIQ

9T0¢ sdoushels YNy
uope|ndjeds + uondwnssy

924n0S

ey/asn

asn

asn

Jeah/asn

Jeah/asn

Jeah/asn

mr_\mE

Jeald/ey

Jeald/ey

g€w/az0d1

s9129ds dA1eU JO 150 93eJaNY

94e109Yy Jad suun - 3uy2031s

Joog

Aeq

) 101235 X203

00°000 v¢5 98 -9Al| pue |eanyndlide ay3 Jo anjep
eaJe 103loud aul ul

00°000 00S A i a u)

WwIS1JN01033/S3d JO an|eA |enuuy
00°000 00S 9 (3Ua44n2) d4MN 4O 3N|eA |enuuy

00°0G  S94U Ul 150| 4203s 3uIM0JI3 93 IaNY

00°86Z S (2us1un2) 214 UOLIELISBUI0IRQ

€/°'T0E L (3Ua44nd) S31Y 152404 01 1SO| BAIY

paisanley uaym Jaq

= -wi} WoJj pasea|al apixolp uogJed)

uondwnsse/eleq

unue|d usawyduug

juawysl|gelss uoneue|d

9|hed

32031S3AI| pUe 94N} Nd13Y

wis14N03023/S3d

d4MN

aul

vI3/dn

aul4

suieyd anjep




B VV1d NOILDY ANV ADILVYLS +0a3¥ TYNOILYN

P11 uonelsodio) JaMOod ueinyg ‘eeH 30031s
-9AI7 J0 Bwedaq ‘24n3nd18Y Jo Juswiiedaq {p11 uonesodio) uaWdo|dAS(Q 924N0SAY [BINIeN ‘HUN
juawaseue|n 1salo4 nyoSue ‘Jun uawageue|A 159404 B|9]3S ‘Sd40Q HUN JUSWISeue|A 153404 Ise]
eEH ‘YN 10115 Jesayy awsir iwmes ‘1°9 ‘jiwmes oSeq ‘[lwmes Suolnaq {[jlumes Asy S321AJSS dJed
pUE 152404 JO JuaWedaq 1y ¢ [|lWMES YNYdSuep) qelays ‘|lwmes qelep [aydeys] ‘|lwmes equies ‘[jiwl
-MBS WNsuand LA ‘||iwmes Infgo] ‘Sd40Q a8uey eeH ‘Sd4o@ nsn3 V3 ‘Sd40d oysiey V3 ‘Sd4od
1900120 YIZT '8 YITT  eyjAeqSues 3 {SadInIas died pue 1sa1o4 jo Juawliedaq Sulnien v3 ‘sd40q Ifg V3 ‘Sd4od eeH S4S eey

D0 1e9g Jeyy3ulys ‘9o 1eag ejedalq ‘uspJeo |ealuejog ow.ag D240

1e3g nyosanp3ue|p ‘9240 23uey Suequed ‘2440 28uey SuoyswiN ‘UuoIsSIAIqg 359404 Suedwayz 990
93uey Suedwayz “JOMV4 ‘dnolo 0z43S] (9SNOH dJN}UIN{ Uueypeld ‘9SnoH ainluing 3ueme) ‘uonIas
J99uidu3 Jo uswiedaq ‘uonodas pueq deyy3uozq ‘jeddiuniy ‘peoy Jo uswiedaq ‘py] uonelodio)

19q JOMOd ueinyg 159404 pue aun3|nd1u3y Jo Ausiuln 491ua) Sululed] Juswdo|aAq |edny ‘eyy3uozq

-w21das Y1zT R YITT P031saAI] ‘Seyy3uozq 24n3nddy 94n3nd1idy 4o Juswiiedag uoisualx3-s224n0say |ednieN 9|gemausy due3wayz
139 1eag IqnN ‘3eag 3uljiyse] ‘py]

-woldas YIST B Ywr uonesodio) ueinyg uaalo ‘1eag ualqey e3uany ‘23uey es3uod) eag [ayidue ‘Zeyy3uozqg esduoul esguou]

[[lWMeS BWd ‘||lwumes Sul|i}aq ‘@SnoH a4niiuan4
|[eASoy) ‘|jiwumes anzqol Asjuiyl ‘iwmes |pydiseN {Jiwumes Asyyaq ‘Sueyiwng peoy jo usawiiedaq
Inwmes ASY ‘P11 uonesodio) uswdo|daASg 924n0SaY |ednieN (p1] uonesodio) Jamod ueinyg ‘uon
19q -eJlsiulwpy seyy3uozqg sueyiwng Hjued |euoneN |eluualua) yonyaduepn ‘{NHG Aswny) ‘jun 8uUissad
-wa1das Yy1/7 3 Y19z -04d e3] |eqJaH ueINyg ‘WJieq SSIMS UMoJg ‘iexer Jalua) Juswdo|anaq Yyaieasay pue|ysiH |euoneN Sueyiwng

JamodolpAy aJy 15940} 93eSN POOMIIIS HI03S
1990120 ;9B S  -9Al| 3 aunyndlSe Sunsaniey Jaquin Aisalo Sunuasaidad s|enpiAlpul “p1] uonesodio) Jamod ueinyg euedeq

(£102)

Sunas Jo Aeq sjuedpnied PIsig /Aunwwo)

uoneljjnsuo) Jopjoysaels ¢ xauuy ¢°8



Jaq
-wa1das Y16T 3 YI8T

Jaqwal
-das pugz pue1ste

Jaqwal
-dag pugzz pue 1sT¢

J1aq
-wa1das YigT ® YILT

J1aq
-wandas YieT B Yzt

Jagquwian
-ON 1ST %3 4900120 ISTE

Jaquiaidas yig 3 Yiy
199
-wa1das YigT 9 YILT

1900190 1STZ '8 Y10T

1940300 PIE B PUT

(£T02)
Sunasn Jo a1eq

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

8omap Jepwon :Foman uolQ ‘SMT ‘Boman nyd3uepn ‘seyy3uor dnipwes ‘Somao Sueyiemag
duomiyp esseyyl ‘domiy) aaqduey] esieyy  uomiyd

99q1luog-emesiduiysey ‘omiyd aaqifuoqg  emesiduiysey ‘Somiyd 3uiyswe] { Sueyywng Joyyoyd uon
-eJisiulwpy Soman ! Somiy) 1gsni-anyq ‘ Somiyd Jnyq ‘e8uey dJed |eJud) dJed [euonen |eluusjua)
ynyoduepn ¢ Suomiy) emesy 3uosieyy ‘Suomiy) Sueyiifgeyz g 3uljBuez |aydiseN ‘duomiy) |aydisenN

dueyiwng ‘3omao 3ue] ‘3omag Aswny)

J9qWIBIA 159404 Ajlunwwo) ‘om

-99 nydieys ‘3omao eyodey) ‘oman eyye1aiA ‘oman 3uljpydwes ‘3omao 3uljoysiunyd :3omao eu
-9199 ‘3oman oyagelg ‘Soman ejdeq ‘oman eudung ‘3o0ma9 eulyoyoq ‘doman 3ui99 ‘8omao o3uog
0ZQa “J203159A17 JO udwWiedaq ‘speoy 4O uswpedaq ‘epwolyl ‘Sya ‘py1 uon

-e10dJ0) JuswWdo|aAQ 924N0SAY |eJNIEN ‘[[IWMES geydouay) ‘p1] uonesodio) Jamod ueinyg ‘sd4od
JUDWUJDA0Y) |Bed

-07 24N} o8y {a4L ‘P31 uonesodio) Jamod ueinyg ‘@3uey wnsyoq ‘uonesisiuiwpy eyy3uozqg 9oy
-JO 199 ‘g4l ‘ueinyg ues|D IHY ‘SMG @O d3uey Jun uswaseueln 1524042Q ‘DSN ‘SME ‘1Ad
uoLI3S PJ0JJY pueT ‘uoIAS 34N NIBY ‘3oman Zuey) ‘3oman Suemey ‘UOLIBS HYI01SAAIT ‘B0MaD
Asuap omap SuemalA ‘wouy] nydwiyl 1099 ‘peoy Jo usawiiedaq ‘uolIsIAIg 3159404 ‘BomaH ejedeQ
8omao ewno ‘Soman eyynquwi ‘doman euedueys ‘oman esifgey ‘3omao ewno

‘Boman ngnyyd ‘uoisiAIqg 153104 ‘eyyeund ‘8omano oje] ‘3omac uemao] ‘3omao ga0] ‘domao lwozg
943ud) ASojouyda] S1Npo.d 359104 JOOMUON

{9210 93uey 152404 ‘@3uey 3uijoysiunyd ‘paliwi] uonesodio) JOaMod Uaalio )niq ‘23uey 159404 hpao
2198uey Soman euelan ‘uaduey 1sa404 eyodey) ‘ua3uey 3oman eudun( 24N} Nd1I3Y BURISD) HD0ISIAI
euelan ‘eyyny) ‘ Jo8uey 3oman ejeq 2oujo Jo3uey weysewiys] ‘4aduey 3omao 3ul||9D | Soman
o3uog ‘4a8uey S3oman ey e1alA ‘pI1 uonesodio) ueinyg usalo (pi] uonesodso) usawdo|aAsq 324n0S
-9y |eaniep ‘23uey 3uijoyisunyd ‘iwmes nnier pue ajdels ‘uaduey Soman euiyoyo ‘Ajd ueinyg ‘jw
-mes awdir ‘npao ‘uaduey omao 3ul|sydwes {p1] 1Npold pieog ueinyg ‘Auisnpuj Jaquil oysiunyd
AaAuns aianynode Juswuodiaua Ailsalo) Sunuas

-24daJ S|enpIAIpU| “[|IWUMES DJN}IUJN} OpuU| {|lmes e3uany ‘weldodd pIy 123410 ‘|eNdsoH 19/ P1IsId

sjuedpiued

Jeyy3uor dnip

-wes /8ueyiemaq

dueyywng
/8oman Joyyoyd
Sueyiwng /s3099
3ue] pue Aswny)

eyynyo /elied
Jeyy3uor dnipwes
/deyysuor dnipwes

9si3ueAlyseu|
/as18ueAiyses)

nydwiyl

eyyeund

eyinyd

oJed

PIsIg /ANunwwo)




/8

J9q
-wa1das YIST '8 Yy

J9q
-wa1das YIST '8 YIyT

1900130 Y10T B Yie
J1aq
-w91das Y162 3 Yi0e

1aq
-Ww21das YigT B YITT

4940120 YI0T B Y6

19q
-w91das Yigz |8 YLt

J9q
-wa1das YIET '8 YIzT

(£T02)
Sunasn Jo a1eq

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

159404 Ajlunww o) Asypuayd ‘152404 oje| ‘}eag esaqgey ‘1eag eyyduipwes ‘23uey eyyeund

159404 Ajlunwwo) nydodeq ‘35404 Allunwwo) uo3ad N4 353404 Alunwwo) Jieys ‘1s9

-104 Aylunwiwio) Supjar exNnr 35104 Allunwwo) wnsuanydiuer JUsWuUIaA0D [eJ07 /159404 Allunwwo)
eyyelgny)d sai104 Alunwwo) 3ulpuad nyj3ueyyl ‘woolysnw-synpoid 159104 POOM-UON ‘359404
Allunwwo) Aepuayd eseg 352104 Ajlunwwo) afwen ‘159404 Allunwwo) 3ualod JUSBWUISAOD |07

Sd40q 28uey eeH

‘uonepuno4 eueAele] ‘eyyAaq3ues JUSWUIDA0D |BI0T ‘159404 AJlunwwo) eweAaq3ues 159404 Aju
-NWW0) 0Yys31ag ‘159404 Allunwwo) wejeg 153104 Ajlunwwo) eyyeN ‘153404 Allunwwo) 1eys 152404
Alunwwo) quoQ 353404 AJlunwwo) NYIOIA 153404 AllUNWIWIO) oyown( SIJIAISS YJed pue 152404 JO
uswedaqg YNSII 159404 AJlunwwo) euayas 152404 Aylunwwo) nssn {1sa104 AJlunwwo) ginyd
359404 Asunww o) 3ueyiduep 359104 ALunwwo) esudn {19349g euelonT 19404 AJlunwiwo) uaysioy

JUBWIUIBA0D |B207 ‘88p0|-097 ‘153404 AJllunwiwo)

Jeyydueq ‘1gejnyd ‘nydwoo ‘nuag ewe]  Suequed ‘1neqay

‘Buiysoo ‘eyolg ‘ueyswoyy| ‘ejediqg ‘oypJieq : uoyswin ‘esuy] ‘deyxy3uiys ‘yng ‘el ‘ suileysy/jaydinz
‘Bueaqns ! Suou] ‘aanejuasasday 352104 Ajlunwwo) Jeyy3ueq ‘DAnejuasatday Asisalo4 Alunwwo)

doman efeq :3oman Sue3Aalnig :Bomao eyy3ueys) :3omao Suedepuays] ‘3omao 3ul|49s99
8unfAeg Sunydnpueyyl ‘8uiingJoN

ulyziA uayduany 3sai1o4 Allunwwo) Jesdiy ‘uninde-uayodue] {1yas ‘Sd4o0@ ‘nyduaq ‘8uingion
uiyzia uayduany ‘Aspuayd Sunysr ejowuol ‘Suingion uayduany| Je}snS {Sd40Q ‘JUSWUIDA0L) B0

159404 Ajlunwiwo) 3uljjey 39404 Allunwwo) Jeyyduljeyst ‘4ol ‘Sd40Q ‘JUSWUIDA0L) |ed0T

sjuedpiued

ey
-eund /oduey| ewad

oJed /3uoswen

eeH

esguou] /yJed |e
-uonen seue|A |eAoy

Sue3wayz /3uoil

euedeQq /uols
-INIQ 159404 euedeq

Jeyy3uor dnup
-wes /Suoomilul

Jeyy3uor dnipwes
/3ueyioysiunyd

PIsIg /ANunwwo)




88

J9q
-wa1das YIET '8 YIzT

4940120 YITT B Yi0T

499010 YL B Y19

1940300 PIE 8 PUT
J9q
-wa1das Y1£Z %8 Y19z

13q
-wa1das YIeT | Y1zt
Jaquia1das Y1978 Yise

4940120 Y19¢ B Yise

Jaqui=rdas y1g 3 Yyiz

(£T02)
Sunasn Jo a1eq

NV1d NOILJOV ANV ADILVYLS +Add3d TYNOILVYN

921}0 1e9g 3uipe] ‘3099 3uijoyoedues 3093 3uijjoydAedwenN

{98uey 3uijoyolyse] ‘3099 3uijoydlyse] ‘3099 }npua] ‘eyyo4oq ‘9s1|9Sa0A ‘[doysiunyd ‘a3uey 3ued
-NQJON ‘9s1uaA3n ‘28uey 3uednqgJop ‘3099 asiwes ‘Jue3ngJop ‘Seyy3uozq asjwes UoISIAIQ SSIUEeS

‘8099 3ui8e] ‘@04 1e9g 3uipe] ‘eyyoloq ‘Buipe] ‘98uey asiwes 3099 eyyosoq ‘@8uey Suljoydiysel

Suejwes 352104 Ayunwwo) ‘uoisiAlg ‘wnsdAg {p31 uonesodio) Jieles ynig

‘@2o3yJ0 923uey Doa/1youn ‘uaysueg doyy3uep ‘eurexq3ueyy ‘dewnys 2qoz ‘ssauisng ‘deyyduozqg

s1onpoJd 159104 pOOM-UON ‘s3onpoud
15940} POOM-UON {S924N0S3Y |BINIBN D|gEMIUIY HI0ISIAIT 3159404 AJUNWWOD JUSWUISAOD |0

Jewnys ‘Jeyy ‘syonpoud 159104 POOM-UON (159404 AJIunwiwo) {JUSWUIBA0L) |EI0T

UOISIAIQ 153404 {[2007 ‘SuoueN ‘Jewnys ‘salo4 Ayunwwo)

uopneJisiulwpy 3oman nydas ‘uonesisiuiwpe 3oman nydas Somay) eyynydoduen—a033uo ‘uonelisi
-ujwpe 3omag nydas 3omay) ojiwng ‘uoyesisiuiwpe 3oman nydas omay) Iignyny ‘uonesisiuiwpy
8oman nydas Hjued |euoneN |eluualud) yanyYd3uepn ‘uonedisiuiwpe 3oman nydas Somiy) 1497-esng

$92IAJ3S Adueynsuo) JoyySulAy ‘1sal04 AJunwwo) {JUSWUISAO0L) |[BI07]

24Ny nd18y ‘Suoswep) OY ‘@240 1eag 2031SaAIT ‘AJ1sal04 AUNWWO) ‘JUBWUIBAOD) |BI0T

159404 Ajlunwwo) 1yseq 359404 Alunwwo) osiduoH ‘ed3oys] uswo3N

edeq@ wor {12404 Ajlunwwo) soysweq ‘1sa404 Ajlunwwo) nydiieyy 3sa104 Aunwwo) 0s13uoH
159104 Allunww o) 3uoysiays ‘dnouo Juswadeuel woolysn|p ASuao 153104 AJlunwiwo) usayonzny|
159404 Alunww o) eyynjeq ‘1sa404 Aylunwwo) Suipuayodury 3sa1o04 Allunwwo) |eA3uel 1yse] ‘1S9
-104 Ajlunwwo) Asyouepn 1ysel Asuan {3sa104 Allunwwo) wozuany Aepuaos {19404 Allunwwo)
31uqoN ‘1sa104 Ajlunwwo) nydeys] 159104 Allunwwo) eyye|3uez 1sa104 Ajlunwwo) Sued|aipual

sjuedpiued

a1swes

[9ysieSewad

[2ys
-1eewsad /we|3uedN
[9ysiedew

-9d /38ulyssuoy)
[2Ys

-1eewsad /Jewnys

Suespoyd anp3uepp
/8oman nydas

aiswes

duediyses|

nydwiyy /|ad Soyooy

PIsIg /ANunwwo)




B VV1d NOILLDY ANV ADILVYLS +0a3¥ TYNOILYN

UOISIAIQ Juswadeue|n paystalepn ‘Adenioues aj1p|IM Suapjes ‘ueinyg
4900120 Y197 8 Y157 J0 Ausianiun |eAoy ‘2unynduidy ‘29040 1eag H201S9AIT ‘AJisaio4 Alunwiwo) ‘Suoiwepn OY ‘30D [ed07] 3uediysed|

UOISIAIQ 359404 8ueuis] ‘3099 3uljeyiduey
‘3093 Suoways ‘3093 3ueyrioyyy ‘3099 3uljeysied ‘8o0a9 Suofwas ‘Suofways ‘3099 Jeyy3uljoyst
‘8099 Suey113495 ‘3omao paoiduedis] ‘3099 3uljeyiduey ‘3omao Sueyroyy|1y ‘8099 3uolwas ‘3099
1900100 Y1ZT QY YITT  Suljeysied ‘3099 3uijeson ‘3099 3uele|3unq ‘3099 3uosieg ‘3099 3ued|aipud|n ‘3099 nyouaidunyd dueuis)

(£T02)

Sunas|n Jo areq sjuedpuued PMIsIg /Alunwwo)



THE WORLD BANK

Watershed Management Division
Department of Forest & Park Services
Ministry of Agriculture & Forests



