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Executive Summary Report
Study Project to Formulate Integrated Plans for Highland Development in the Ping and Nan River Basins

Executive Summary Report

Introduction:

Highland areas are crucial for various aspects of national security, as sources of rich
biodiversity, and as headwater areas essential for all aspects of development in middle and
lowland downstream areas. Water management systems in highland areas must be able to
store water for agriculture and for year-round domestic use. It is evident that water is vital for
hilltribe communities settled in highland areas as King Bhumipol stated in his speech on March
17, 1986 at Jitrada Palace, ”...Fundamentally there must be water for consumption, domestic
use and cultivation because people live in these areas. If there is water, people can survive. If
there is no water, people cannot survive. Without electricity people can still survive, but if there

is electricity and no water, people cannot survive...”. His Majesty the King also pointed out the
importance of natural resources and environment in the highlands, and directed emphasis on
linkages using holistic approaches to highland development in order to attain balance among
soil, water, forest and people. Distinct differences among highland communities in terms of
ethnicity, local socio-geographic conditions, natural resources and environment, including the
nature of community boundaries within river basins and sub-basins, have resulted in different
types of socio-geographic characteristics. These have caused confusion and difficulties for
overall development planning of systematic management in watershed basins. As a result,
previous community development in highland areas of Thailand has not covered watershed
aspects. Thus, outcomes of development have not been properly balanced in upper, middle
and lowland watershed areas. For example, conflict has arisen between lowland communities
and upper watershed communities related to chemical contamination and to problems
associated with water resource competition that will tend to further increase over time along
with impacts of global climate change.

Watershed areas in upper North Thailand are currently facing problems due to various
causes that have enormous impact on resources and ecosystems. There are also impacts on
water resources in many watershed areas that are not well managed. Recent history in many
areas includes natural disasters associated with severe flash flooding during the rainy season

and with water scarcity or drought during the dry season.
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The Ping and Nan River basins cover large areas and are vital for a large number of
people living in both highland and lowland zones, as well as for the quantity and timing of water
flows in the Chao Phraya River, which increases their importance at the national level. These
northern watersheds cover an area that includes 9 provinces, 58 districts, 176 sub-districts,
1,554 communities, and 291,472 people, thus accounting for 41 percent of the total area and
33 percent of the total population of all highland areas in the country. Both Royal projects and
various other projects have been implemented at sites in these highland areas.

Highland development policies have been implemented since 1955, with earlier periods
focused on solving security problems in border areas. The Royal Project was established in
1969 under an initiative of His Majesty King Bhumipol Adulyadej, and has subsequently
operated and expanded throughout these areas. In addition, highland development activities
have been conducted by various agencies according to their duties and responsibilities, and
effective outcomes have been transferred or expanded to other highland areas. Nevertheless,
recent implementation by state agencies still lacks integration of highland development plans
within watershed and basin boundaries. It also lacks appropriate linkages with knowledge
bases and lessons learned from the Royal Project and other royally-initiated projects to improve
quality of life and build livelihood security in sustainable ways, including economic, social,
security, natural resource and environmental dimensions in the highlands. Thus, to achieve
more efficient highland development we need to study and review highland development plans
that are important for large numbers of people, in order to formulate strategic short-term,
medium-term and long-term plans for integrated highland development, particularly in the Ping
and Nan River basins, employing studies and analyses based on participatory processes and

linkages among all sectors.

Objectives:
1. To study and review previous highland development plans of the Ping and Nan River
basins including problems and difficulties encountered by the Royal project, the King’s
initiative  projects, relevant government agencies and private development

organizations.
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2. To study and analyze potentials of the highland areas in the Ping and Nan river basins
in various dimensions, including economic, social, security, natural resource and
environmental factors that affect community development in the highlands.

3. To formulate integrated development plans for the short-term, medium-term and long-
term of highland areas in the Ping and Nan River basins, aimed at balancing
development of people and natural resources such as forests and watersheds in order
to attain sustainability and adaptive capacity in the global context under both current

and future conditions.

Study Methods:

1. Gathering, review, study and evaluation of development policies and plans for
highland areas in the Ping and Nan river basins, including problems and difficulties
encountered, through three steps: (1) summarize and assess development policies and
implementation plans of relevant agencies and the problems and obstacles they have
encountered; (2) analyze data on economic, social, national security, natural resource and
environmental aspects, including GIS data related to mapping of river basin and sub-basin
boundaries, spatial distribution of elevation, temperature, rainfall, and watershed classification
zones within basins, as well as maps of forest land boundaries and land use in highland zones
of basins, etc.; and (3) organization of 9 sub-group meetings including a total of 286
participants representing relevant agencies to brainstorm ideas and opinions regarding
problems, development impacts, and directions for further development.

2. Analysis of potentials of highland areas in the Ping and Nan river basins through
collection of data by field surveys of 157 households and 25 representatives of various
agencies, in order to assess data on economic, social, natural resource and environmental
aspects, including administration and management.

3. Preparation of integrated plans for short-term, medium-term and long-term

development of highland zones within the Ping and Nan river basins through three steps:

3.1 Organization of 18 sub-group meetings to brainstorm ideas concerning
problems, impacts of development, and local community directions for development, including

a total of 613 participants representing communities.
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3.2 Organization of one joint meeting of 40 participants representing
communities and relevant agencies in order to analyze development potentials and determine
directions of development in highland zones of the Ping and Nan river basins through
identification of strengths, weaknesses, opportunities and limitations of highland development,
and jointly formulating a future vision for the highlands to be taken into account during
formulation of integrated plans for development of highland zones.

3.3 Drafting of integrated plans though organization of seminars to jointly
determine visions, development approaches and directions for integrated plan mobilization,
based on 2 seminars with a total of 154 participants consisting of experts, community
representatives, and relevant government officials in the Ping and Nan river basins.

3.4 Consideration of draft integrated plans for highland development in the Ping
and Nan river basins at a seminar for presenting study findings and criticism of draft plans by
125 participants from central government agencies and community representatives.

3.5 Formulation of a draft budget framework for integrated plans through
organization of one meeting with 46 participants from relevant agencies in the Ping and Nan

river basins.

Target areas:
Target areas of this study cover portions of 9 provinces including Chiang Mai,

Lamphun, Tak, Kamphaeng Phet, Mae Hong Son, Nan, Uttaradit, Phitsanulok and Phetchabun.

Study Results:

1) Ping River Basin context

The Ping River Basin covers a total area of 33,896 sqg km, of which 20,174 sg km (58.2
percent) is located in the highland zone. It includes lands of 1,156 villages located within 68
sub-districts under 26 districts of 5 provinces. The river basin is divided into 20 recognized
sub-basins, of which the largest is the Mae Teun sub-basin, which also has the largest share of
the 31.9 sg km (0.16 percent of total highland areas) covered by water resources in the Ping
River Basin. The portion of land under highland agriculture occupies 1,468 sg km or about 8
percent of highland areas in the Ping River Basin, with the greatest share located in the Mae Li

sub-basin. Areas classified as watershed class 1 and class 2 cover 16,646 sq km (83 percent)
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of the highlands, and conservation forest lands (zone C) cover 16,971 sq km or 84 percent of
the river basin’s highland zone, with most of these types of areas located in the Mae Teun, Ping
River part 3 and Upper Mae Chaem sub-basins, respectively.

Climatic data from highland areas in the Ping River Basin indicate an average annual
temperature of 26.3 degrees Celsius and ranging from a minimum of 17.4 to a maximum of 28.8
degrees Celsius. The average annual rainfall is 1,430.7 millimeters.

Physical data characteristics indicate that the “middle” portion of the Ping River Basin
contains substantial areas of forest and water resources, particularly in the Mae Teun and lower
Mae Chaem sub-basins. Nevertheless, areas of conversion from forest cover into other types of
land use have increased in association with other activities such as agriculture, residential
areas, and resorts. This has resulted in impacts on basin resource management that put these
areas at risk. Results for assessment of physical potentials of the Ping River Basin under this
study reveal that most high-risk areas are found in the Mae Teun sub-basin and the lower and
upper Mae Chaem sub-basins. This suggests that this group of sub-basins should be
considered as pilot sub-basins in the first stage of planning.

2) Development situations in highland areas of the Ping River Basin

Highland communities in the Ping River Basin are primarily (80 percent) settiements of
various ethnic minority groups (Karen, Hmong, Lahu, Lisu, Palong, etc.) that are old
communities located in remote areas within the 800 to 1,200 masl altitude zone. Most highland
communities in the Ping River Basin are characterized as subsistence communities, while
about 34 percent are examples of highland communities consisting of small groups of
dwellings widely dispersed in local sub-watersheds. These become limitations for communities
in obtaining access to government services, basic infrastructure projects, and market
opportunities. These are also obstacles for implementation programs of relevant agencies.

Highland households have an average size of 5 persons with the majority being
members of child and youth age groups. This is an important factor for highland community
development in the Ping River Basin regarding land use and development levels within
communities, and children and youth population groups could become a strong foundation for
future development. In addition, there are tendencies for migration of other ethnic minority

groups into traditional communities, such as Thai Yai alien laborers moving in to replace
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highland labor that has moved to lowland areas. There are also increasing numbers of lowland
Thai who are moving into settlements in highland areas.

Occupations in highland communities of the Ping River Basin are primarily in
agriculture, and households still assign importance to self-reliance in food production. Yet, food
crop production remains inefficient, resulting in high levels of expenditures for food. Changes
associated with participation in economic systems and commercialization are increasing in
communities throughout all sub-basins. This is evident in the increasing emphasis of crop
production systems on mono-cropping of important field crops including maize for animal feed,
potatoes, and vegetable crops such as cabbage, tomato, Chinese cabbage, etc. While these
crops usually have reliable market demand and can be sold to middlemen, this type of
production still faces risks of fluctuating market price and unpredictable weather conditions,
and lack of appropriate knowledge may result in farmers practicing unsustainable production.

Animal husbandry in highland communities of the Ping River Basin emphasizes raising
livestock for household consumption, and especially animals that require little space such as
poultry (chickens and ducks) and pigs. For large animals, only a few cattle and buffalo are
raised and numbers may be decreasing due to constraints on land and animal feed. Due to
unsuitable topographic and climatic conditions, only a quite small proportion of highland
households practice aquaculture, such as raising catfish, tilapia and frogs. Accordingly, only a
small portion of land, averaging 1.7 rai per household, is used for livestock and fish culture.

Alternative job opportunities outside the agricultural sector include skilled wage labor
and handicrafts, and 59 percent of households have members participating in wage
employment. Promotion of off-farm employment may help reduce pressure to expand
agricultural areas and help decrease risks related to monocarp production.

Regarding water source issues, most highland communities of the Ping River Basin are
located in areas practicing rainfed agriculture. Only very small areas are used for irrigation
water storage structures such as small reservoirs due to various obstacles and legal limitations
for agencies to work in such areas. Moreover, there are increasing tendencies to purchase
water for drinking, domestic use and agriculture.

Issues of farm household income, expenditures, savings and debt in highland areas of
the Ping River Basin reveal that household income levels are very close to expenditure levels.

However, most households have average annual debt levels that are double their savings level,
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and farm households tend to need loans from informal sources. These situations lead to
financial insecurity and persistent poverty status.

Household land holdings and land use data indicate that households have an average
of about 19.7 rai of land distributed among about 4 plots with an average size of 4.7 rai each.
Of this, households currently cultivate an average area of 5.2 rai. About 64 percent of
households have no land rights or land documents for their holdings that average 5 rai per
household in size. These data underscore possibilities that highland forest areas may be
affected by impacts from expansion of household farm lands, as well as transformations to land
ownership by outside investors for other business activities such as resorts.

3) Urgent situations in highland areas of the Ping River Basin include agricultural

systems that lack sustainability because most farmers place increasing emphasis on

monocropping of cabbage, maize, etc., including expansion of agricultural land and intensified
use of chemicals in commercial production. Moreover, most highland areas consist of steeply
sloping lands that are easily exposed to surface soil erosion, which combines in chemical use
and shortened crop rotations that have impacts on natural resources and the environment.

Another urgent situation concerns problems of food security and economic security because

farmers do not have secure jobs and their ability to be self-reliant in food production is
decreasing, so they change their agricultural practices to commercial crop production that
depends on outside merchants. Other urgent situations include illegal planting of opium in
some areas, as well as debt related to crop production and education of young family members
that sometimes results in discontinuity of education. Major constraints of communities in the
Ping River Basin include insufficient water during the dry season and inadequate basic
infrastructure, especially roads and electricity.

4) Nan River Basin context

Highland areas account for 10,456 sg km, or 31 percent of the entire area of the Nan
River Basin, which covers a total area of 34,331 sq km that includes 241 villages located in 56
sub-districts of 19 districts in 5 provinces. The Nan River Basin and its tributaries include 16
sub-basins, of which the Nam Wa sub-basin covers the largest area. Highland water resources
cover a total of 14 sg km or 0.13% of highland areas in the Nan River Basin, with the largest
share located in the Wong Thong sub-basin. Highland agricultural areas cover 1,727 sq km (16

percent of total highland areas) with the largest share located in the Nan River Part 3 sub-basin.
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A total of 9,147 sq km or 87 percent of highland areas in the Nan River Basin are classified as
class 1 or class 2 watershed areas, while 8,884 sg km or 84 percent of the highlands are
designated conservation forest lands (zone C). The largest share of these areas is also found in
the Nam Wa sub-basin. In any event, encroachment into forest areas and recent conversion
into maize fields has resulted in depletion of fertile forest areas to a level of just over 26 percent
of the total area of the Nan River Basin.

Highland climatic data from the Nan River basin indicate an average annual
temperature of 23.7 degrees Celsius, with a minimum of 17.8 degrees and a maximum of 33.3
degrees Celsius. The average annual rainfall is 1,324.7 millimeters.

Physical data indicate that upper portions of the Nan River Basin have relatively large
amounts of forest and water resources, particularly in Nam Wa, the upper Nan and lower Nan
(Nam Wang Thong). Nevertheless, these areas have increasingly changed from forest into
other types of land use activities such as agriculture, residential areas and resorts, which have
impacts on watershed management and increase levels of risk in these areas. Evaluation of
physical potentials of the Nan River Basin under this study suggest that the most high-risk
areas are mainly located in the upper Nan, Nam Wa, Name Heang and Nam Wong Thong sub-
basins, which should be considered as pilot sub-basins during the first stage of planning.

5) Development situations in highland areas of the Nan River Basin

Highland communities in the Nan River Basin are mainly (61 percent) settlements of
various ethnic minority groups (Lawa, Hmong, Mien/Yao) that are old communities located
within the 500 to 1,200 masl altitude zone. About 42 percent of these communities are
traditionally based on various types of shifting cultivation practices. The average household
size is 6 persons, and most members are in children and youth age groups. Moreover, there
are tendencies for other ethnic minority groups such as Haw Chinese to migrate into the area
and live with people in traditional communities, while more and more lowland Thais have also
moved to settle in the highlands.

Occupations and livelihoods in highland communities of the Nan River Basin are
primarily based on agricultural practices and households still assign importance to self-reliance
in food production, although food crop production is quite inefficient due to drought conditions.
Moreover, they have traditional beliefs in rotational shifting cultivation practices that require

more total land area for cultivation and use local rice varieties that produce rather low yields.
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Change associated with economic systems and commercialization is increasingly evident in
communities throughout all sub-basins. For instance, traditional crop production systems are
changing to include more monocropping of major field crops such as maize for animal feed,
potatoes, and vegetable crops like cabbage, Ginger, Chilli peppers, etc., because these types
of crops have reliable market demand and can be sold via middlemen. However, commercial
crop production requires more land and greater use of chemicals, as well as more exposure to
risk due to market price fluctuations and unpredictable weather conditions. Farmers may also
lack appropriate knowledge of how to properly plan and manage crop production in a
sustainable manner.

Animal husbandry in highland communities of the Nan River Basin emphasizes raising
livestock for household consumption, and especially animals that require little space such as
poultry (chickens and ducks) and pigs. In terms of large animals, only a few cattle and buffalo
are raised and numbers may be decreasing due to constraints on land and animal feed. Due to
unsuitable topographic and climatic conditions, only a very small proportion of highland
households practice aquaculture, such as raising catfish, tilapia and other carp species.
Accordingly, only a small portion of land, averaging 0.5 rai per household, is used for livestock
and fish culture.

Alternative job opportunities outside the agricultural sector include various types of
skilled wage labor, handicrafts and soybean processing such as tofu products or drinks. About
84 percent of households have members engaged in wage labor, and promotion of off-farm
employment may help reduce pressure to expand agricultural lands and decrease risks
associated with monocropping, particularly in relation to growing maize for animal feed which
occupies extensive areas in the highlands and has resulted in vast areas of barren mountains
in Nan province. Promotion of off-farm employment may also help decrease use of agricultural
chemicals and problems associated with smoke, as well as decreasing migration of labor to
urban communities.

In terms of water sources, most highland communities of the Nan River Basin are
located in areas practicing rainfed agriculture. Only very small areas are occupied by irrigation
water storage structures such as small reservoirs due to various obstacles and legal limitations
for agencies to work in such areas. Moreover, there are increasing tendencies to purchase

water for drinking, domestic use and agriculture.
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Income, expenditures, savings and debt of farm households in highland areas of the
Nan River Basin reveal that household income levels are very close to expenditure levels.
However, most households have average annual debt levels that are 3.6 times as much as their
savings level, and overall farm household debt has doubled during the past 3 years. These
situations lead to financial insecurity and persistent poverty status.

Household land holdings and land use findings indicate that households have an
average of 31.4 rai of land distributed among 4.2 plots with an average size of 7.7 rai per plot.
Of this, households currently cultivate an average of 9.9 rai per household. About 71 percent of
households have no land rights or land documents for their holdings that average 8 rai per
household in size. These data underscore possibilities that highland forest areas may be
affected by impacts from expansion of household farm lands, and especially from the continual
expansion of fields planted to maize.

In terms of community culture and traditions, three major aspects may be distinguished:

a natural resources aspect includes rituals respecting headwater spirits and conserving forest

in accordance with traditions; an economic aspect primarily involves household handicrafts

and cultural and eco-tourism; and an agricultural aspect includes traditions of paying homage

to spirits to assure good crop yields.
6) Urgent situations in highland areas of the Nan River Basin include: expansion of

areas planted to maize by encroachment into forest areas is resulting in the mountains of Nan

province becoming barren and increasing risk levels in these areas, their vulnerability to soil
erosion, and deterioration of natural resources and the environment. These practices also
involve intensive use of agricultural chemicals and burning of cultivated fields. Agricultural or

cropping systems are not sustainable and are at risk because farmers rely on monocropping,

especially of maize for animal feed, while self-reliant food production is decreasing and income

is insufficient to cover food expenses. And there is more migration of labor to work in urban

areas both within the province and in other provinces. These situations reflect a lack of
resilience in local livelihoods and economic activities in these communities, and the
vulnerability of natural resources and the environment to continuous destruction is a critical
situation in the highlands of Nan province.

Problems in the highlands of the Ping and Nan river basins have impacts from a national

perspective that are linked with economic, social, national security, natural resources and
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environmental dimensions. These include destruction of headwater forests, reduction of
biodiversity, environmental pollution of air and water, security of border areas, and problems of
narcotics, migration of alien labor to replace highland labor that has moved to urban areas,
resulting in increased urban problems such as slums, human trafficking, crime, communicable
disease, etc., as well as problems of conflict between lowland communities and highland
communities associated with utilization of natural resources.

7) Review and evaluation of highland development plans of the Ping and Nan river
basins

Highland development plans and relevant policies appear to have made generally
positive contributions to development in the highlands, particularly in terms of economic and
livelihood dimensions. Nevertheless, various remaining problems and negative impacts on
larger society are at least partially due to these policies, especially regarding issues associated
with conservation of national resources. Key points include:

(1) Aspects of managing people and communities related to establishment of legally
recognized permanent settlements in the highlands still face numerous obstacles and
limitations such as the suitability of settlement locations for economic development programs
and limitations on land use in the highlands according to various related laws, legislative acts
and cabinet resolutions. Since in the past highland communities moved freely in association
with their traditional shifting cultivation practices, their settlement areas tend to be fragmented
and widely scattered. Their land use practices included clearing forest to plant temporary fields
of upland crops and sometimes came to include opium, so they are seen as encroachers
destroying forest in order to establish new crop fields. These practices require large total areas
for their forest fallow cropping rotations, opium fields and increasing populations, resulting in
continuous encroaching into forest. This led to emphasis by past development programs on
strengthening border security to prevent movement and migration of mountain ethnic minority
groups, and to development activities following Royal directives and initiative in order to
improve their quality of life and reduce narcotic crop cultivation.

(2) Positive impacts of highland development policies and plans on natural resources
include inducement of systematic soil and water conservation practices that help reduce soil
erosion, and initiation of research and development in headwater areas of watersheds.
Moreover, many relevant agencies promote improvement of crop yield quality with reduced

chemical use, promote integrated crop production and management, and have begun
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promoting replacement forest tree planting in deteriorated forest areas to increase moisture
and prevent forest fires. On the other hand, many problems and negative impacts have also
resulted from use of conservation and natural resource policies and laws. This is especially true
in terms of the many land and forest rules in the form of legislative acts, laws and national
administrative regulations including cabinet resolutions that have negative impacts on highland
communities settled within areas declared to be forest reserves and national parks. Especially
in terms of problems associate with deterioration of nature and the environment, conflict among
communities or social groups concerned about competing uses of natural resources (land/soil-
water-forest) is becoming more severe. Much of this has been caused by state environmental
conservation policies based on the concept of state removal of people from forest areas and
expansion of state control and management of forest lands by issuing various laws, most of
which grant state officials power over natural resources and the environment. Although there
are now somewhat more opportunities for local people or communities to have a role in
proposed legislation than in the past when their participation was extremely limited, these
conflicts are still a very important problem that needs to be resolved.

(3) Regarding economic aspects, there have been many types of policies aimed at
highland community development that provide livelihood opportunities for earning additional
income from agriculture through opium crop substitution programs as well as from off-farm
occupations, eco-tourism, and promotion of local handicrafts, which are examples of ways to
preserve local knowledge and further develop supplementary sources of family income. In
terms of impacts on the agricultural sector, policies promoting highland agricultural research
and development have helped increase production efficiency and improve production
standards of highlanders, and to provide them with opportunity and capacity to become more
competitive through extension and transfer of appropriate technology with low investment cost.
Moreover, various projects following Royal initiatives have expanded into many communities
including highland communities, where farmers gratefully accept such approaches and adapt
them for use in local contexts. Another result of development has been to improve basic
infrastructure in highland areas, and convenient communications provides access to state
services and more livelihood opportunities. However, economic development policies
emphasizing expansion of export production, promotion of commercial crops, and agricultural

intensification have caused problems in resource use among various groups of stakeholders in
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society, and particularly local conflicts between the state and communities or between lowland
communities and upper watershed communities.

(4) Impacts regarding social and national security aspects are results from Royally-
initiated projects (specifically the Royal Project and highland development projects) and from
various government policies aimed at helping to alleviate narcotic drug problems, including
promotion of crops to replace opium or shifting cultivation, resulted in reduction of areas
planted to opium. Policies supporting both formal and informal highland education helped
provide needy immigrants to receive the same rights to education as Thai citizens, but with
curriculum concerning sufficiency economy, the sense of feeling Thai, environmental subjects,
etc. Additional policies aim to reduce highlander population growth rates, although rates are
still above the national average. In terms of national security, policy implementation has been
able to establish legal permanent settlements for about 30 percent of highland communities,
although even these still have limitations due to laws related to land use in the highlands.
Relevant agencies also play a role in supporting development of community potential for self-
reliance through strengthening community leadership and networks related to various issues.

(5) Problems associated with application of laws have occurred because there are too
many laws involved, resulting in conflicts especially in relation to forest resource conservation
and utilization by communities located in or near forest boundaries. This results in emergence
of conflict between government officials and local communities or among groups of villagers. In
addition to conflicts among communities, there have also been government conflicts that have
started from local government units and highland communities. Problems of conflict or disputes
arise in areas where conservation forest is legally declared over existing settlements and
agricultural fields of highland communities, and there are still no clear land management
procedures and issuance of tenure documents. Apparently, whenever there are land
management policy announcements that land ownership documents will be issued, it results in
changes in land ownership as land use rights are sold to investors wanting to buy the land.

8) Analysis of development potential and specifying watershed development
approaches

This procedure consists of two steps: (1) SWOT analysis, and (2) construction of a
model of future states of highland development in the river basin. This analysis reveals

expectations or conditions that are desired in the future, or else it may be an approach to
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determine a vision statement for use in further planning. Results of this analysis are summarized
as follows:

(1) Strengths and Opportunities include: family relationships or kindred systems,
community networks, local knowledge and traditional wisdom, as well as local leaders and local
experts or philosophers; important headwater forests of the highlands of the Northern region
that serve as important sources for learning located within community domains; Strength being
built at the community level and maintenance of community security; development projects
following directions of Royal initiatives to provide sustainable alternative development
pathways; knowledge or good examples from projects under Royal initiatives or other sources
located outside the community that can be adapted for use and strengthening of local
knowledge and wisdom; government policies and support from relevant agencies including
agency database systems and geographic information systems (GIS); opening of free trade
that is providing opportunities for highland communities to adapt themselves by building
economic activity based on knowledge and provision of services using comparative
advantages of local climate and culture.

(2) Weaknesses and Limitations include: communities still lack appropriate knowledge;
tendency toward increasing use of water; boundaries of highland agricultural areas are not
clearly delineated and there is no legal recognition or documentation of land use rights;
agricultural production systems lack sustainability; watershed quality of the Ping and Nan river
basins is at risk; poverty related to insecure occupations and debt; weakening social and family
structures resulting in decreased cultural transfer; problems of widespread addictive drug use;
important basic infrastructure is still inadequate; communities are not fully aware of the
importance of the highlands; development models and highland administrative management in
river basins is conducted by one lead agency that is supposed to link and integrate all types of
tasks; global climate change is occurring rapidly and tending to become more severe; policies
or laws recognizing delineation of boundaries of forest and agricultural land are conflicting and
have implementation problems; community settlements are dispersed in remote watershed
areas; there are currents of capitalism and westernization; government agency units in the
highlands have inadequate budgets and personnel to implement activities in the highland
context, resulting in discontinuities in work performances; there is very little participation by

local organizations; changing technology is affecting economic restructuring that emphasizes

one



Executive Summary Report
Study Project to Formulate Integrated Plans for Highland Development in the Ping and Nan River Basins

production based on resources and labor resulting in pressure to expand production areas and
continuous further encroachment of natural resources.

(3) Factors and crucial conditions necessary for highland development in the Ping and
Nan river basins include technical knowledge and local knowledge, government policies,
agency laws, the development level of each community, and the size of the highland
population.

(4) Key future trends for highland development in the Ping and Nan river basins
include: food security, water shortage, severe global climate change, energy crisis, political
situations, advancement of technology, copyright and intellectual property right system, rising
awareness about environmental protection and conservation of nature, and the distribution of
rights and equality.

(5) Evaluation of impacts and probabilities of changes in the environment of highland
development in the basin includes the following factors that may have either positive or
negative impacts

(5.1) Policy factors: expansion of production of commercial crops such as maize,
cabbage, etc., that have impacts on chemical use and forest encroachment; conflicting
regulations and laws among state agencies; increased access to government services but
access is uneven and unreliable; and decreasing in the area of opium cultivation.

(5.2) Economic factors: changes in economic structure such as increased income;
debt situation; communities are unable to become self-reliant in production; reduced
competitive potential of agricultural products in economic market; increased investment costs
of production and marketing; income distribution and social inequities.

(5.3) Social and cultural factors: reduced social immunities of communities;
improved quality of life; population increases (both increased birth rates and immigration of
foreign workers); and transfer of community culture and traditions loses importance and begins
to disappear.

(5.4) Technological factors: sources of learning and good development examples
from expansion of knowledge under Royally-initiated projects and various state agencies; more
convenient communication and information access; increased research and development;
people increasingly turn to consumerism, especially among the youth.

(5.5) Natural resource and environmental factors: reduction in biodiversity; forest

encroachment by highland communities, outside communities and investors; deterioration of
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soil, water and forest resources in terms of both quantity and quality; conflict over use of natural
resources at both community versus community level and community versus state level; lack of
balance in development at the basin level, and emergence of both formal and informal

participatory networks to care for natural resources and the environment.

(6) Future pictures of highland development in the basin consist of:

Picture 1: Communities at the basin level have clearly demarcated land use
boundaries of forest areas and community land use areas such as settlement areas, agriculture
areas, subsistence use forest, etc.

Picture 2: People live together with the forest and are able to use resources (in buffer
zones) and they must maintain and restore these areas to be fertile forest at all times.

Picture 3: Community occupations must support the environment and use resources
efficiently.

Picture 4: Environmental sustainability and sustainability of development systems are
based on human development, building society with ways of life filled with happiness, and
strengthening knowledge management processes and learning networks.

These 4 expected future pictures should coincide with the sufficiency economic
philosophy and concepts of administrative management that link together at the basin level to
provide a basis for development with subsidy contributions from the state together with private
sector participation in promoting appropriate occupations, social processes, and processes of
building awareness.

(7) Directions of highland development in the basin are linked with development issues
derived from the preceding SWOT analysis and visualized future pictures of highland
development conditions in the basin, together with data from joint meetings with
representatives of communities and relevant agencies:

Development direction 1: Building an integration mechanism for existing agencies to

link work plans and activities at every level.

Development direction 2: Supporting delineation of land use boundaries for

agricultural areas, forest areas and community areas by considering balance at the level of

specific areas and local sub-watersheds.
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Development direction 3: Building food security at the household level, community
level, and basin level, and increase value added by biodiversity as a source of food, medicine,
and herbs for both community use and commercial purposes.

Development direction 4: Building strength at the household level, community level

and basin level to develop people and build a society that lives happily and establish a learning
society, knowledge management processes, and learning networks by expanding effective

outcomes of the Royal Project and Royally-initiated projects.

Development direction 5: Building measures and approaches that incentive
mechanisms and systems for maintaining natural resources and the environment through
participatory processes in collaboration with related parties in both government and private
sectors.

Development direction 6: Increasing community access to data and information by

developing basin-level database systems of knowledge and GIS for use in making
development planning decisions that can be linked with information network systems.

9) Proposed integrated development plans for highland areas in the Ping and Nan river
basins

Integrated development plans were formulated for highland areas in the Ping and Nan
river basins using participatory processes with communities, in order to serve as a frame for
integration among agencies of all relevant sectors in order to achieve development and
restoration of natural resources and the environment, occupational development and
continuous generation of income for communities that are environmentally friendly. Building
strength and community processes to initiate participation in maintenance and restoration of
basin resources in accordance with livelihoods and culture of each area. Basin or watershed
units are used as boundaries for area development. Royally-initiated projects are used as
development models and as a center for learning and transfer of knowledge that is appropriate
for local socio-geographic conditions or social landscape conditions. Emphasis is on
development using participatory processes involving all sectors in every step, including joint
planning, joint implementation and joint monitoring and evaluation. Emphasis is also placed on
occupations that can help people live together with forest through a development partnership
between local communities and the state. Key points in the integrated plans include the

following:
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9.1) Conceptual framework of development consists of (1) applying the sufficiency
economy philosophy together with concepts of watershed management and administration; (2)
achieving balance that covers economic, social, national security and environmental
dimensions; and (3) building collaboration among the government sector, local administrative
organizations, the private sector, and local community organizations in the form of a
development partnership.

9.2) Strategies of highland development in the Ping and Nan river basins have been
designed to use different approaches to address various sets of development issues: (1)

proactive development issues focus on human potentials, expansion of knowledge, developing

logistic systems and establishing collaboration networks. (2) preventive development issues

concentrate on promoting research and integrated development, building community capacity
to be essential sources for learning, strengthening communities, resource governance and
management, and strengthening value of kindred systems and community networks. (3)

corrective_development issues focus on building good models or adapting use of learning

centers in the area, strengthening food security, determining land use boundaries, promote and
develop youth groups, building incentives and participation in conservation, restoration and

use of natural resources and the environment. And (4) receptive development issues

emphasize developing and maintaining basic infrastructure, building awareness of quality of
life, building social processes and community strength, strengthening mechanisms or
furthering collaboration with existing agencies, and developing database systems at the basin
or watershed level.

9.3) Objectives are to develop highland communities into learning societies that have
economic security and an improved quality of life that is based on the sufficiency economy
philosophy; to develop, conserve, and restore natural resources and the environment ; and to
have integration among highland communities, agencies and various organizations in the form
of upper, middle and lower river basin networks in accordance with social landscape
conditions and natural resource administrative management that provides equitable access to
benefits.

This formulation of integrated development plans for highland areas in the Ping and
Nan river basins aims to solve important problems and urgent situations in both basins. Thus,

special integrated plans are specified for each basin with key points summarized as follows:
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(1) Proposed integrated development plans for highland areas in the Ping River Basin

Formulation of the integrated plans for highland areas in the Ping River Basin proposed
here include specification of the vision statement, “high quality communities based on
appropriate knowledge of highland networks for attaining balance and sustainability of resources

in the Ping River Basin”. In order to achieve this vision and solve crucial problems, strategies
and measures have been specified to build collaborative basin-level networks for economic,
social and environmental aspects in order to initiate joint learning needed to attain sustainability
of agricultural systems and restoration and conservation of natural resources and the
environment, including building the learning potential of people and communities as a form of
capital for use in further development.

These integrated development plans are comprised of 5 strategies, 19 tactics, 28 work
plans and 76 key projects as follows:

Strategy 1. To build and strengthen the potential of highland people and communities at
the watershed level in accordance with the sufficiency economy philosophy, with targets that
highland communities have a better quality of life, have strength and immunity, and are aware
of changing situations and conditions in order to become self-reliant at both household and
community levels. This strategy consists of 5 tactics, 7 work plans and 16 key projects, with
a budget frame of 76,014,600 baht and involvement of 17 agencies.

Strategy 2. To build food security and economic security based on knowledge and
local wisdom or indigenous knowledge by emphasizing worth and sustainability in the use of
basin resources. Targets are attaining food security in highland communities, having sufficient
income and relative equality that are in balance with natural resources and the environment
based on appropriate knowledge, and relevant agencies continuously integrate research and
development that is appropriate with social landscape conditions. This strategy is comprised of
5 tactics, 8 work plans, and 25 key projects, with a budget frame of 322,430,200 baht and
involvement of 18 agencies.

Strategy 3. To build community collaboration networks in order to become a society of
learning at the watershed level. The target is to initiate collaboration of networks of people and
networks of civil society in order to expand appropriate knowledge, as well as managing and
applying knowledge in ways that have balance among economic, social, natural resource and
environmental aspects. This strategy consists of 2 tactics, 3 work plans, and 7 key projects,

with a budget frame of 92,086,500 baht and involvement of 10 agencies.

one



Executive Summary Report
Study Project to Formulate Integrated Plans for Highland Development in the Ping and Nan River Basins

Strategy 4. To establish balance between utilization and conservation of basin natural
resources and environment in order to facilitate people being able to live together with forest in
a sustainable manner. The target is to have highland natural resources (soil, water and forests)
receive conservation, restoration, and utilization that are in balance and sustainable through
processes of participation by communities. This strategy consists of 2 tactics, 4 work plans,
and 9 key projects, with a budget frame of 283,370,200 baht and involvement by 10 agencies.

Strategy 5. To build integration among communities and relevant sectors in the form of
watershed networks. The target is to achieve highland administration that integrates all sectors
and implements work continuously including monitoring of compliance with work plans for
efficiency and effectiveness. This strategy consists of 5 tactics, 6 work plans, and 19 key
projects, with a budget frame of 140,954,200 baht and involvement by 17 agencies.

A budget frame has been established under these integrated plans for a period of 10
years (2012-2021) of pilot areas located in high risk highland areas in the Ping River Basin
covering 7 sub-basins. The total budget of 921,455,700 is divided into a short-term plan (1-3
years, 2012-2014) with a budget frame of 476,249,000 baht; a medium-term plan (1-5 years,
2012-2016) with a budget frame of 733,572,500 baht, and a long-term plan (1-10 years, 2012-
2021) with a budget from of 921,455,700 baht. A total of 37 relevant agencies are involved with
these plans.

The short-term integrated plan focuses on building potential of people, developing
quality of live, building community strength, preserving culture and traditions, building food
security, building occupations and income based on knowledge and local wisdom in
accordance with the sufficiency economy philosophy, and developing community marketing
systems, building community collaboration networks into watershed level learning networks,
establishing networks of collaboration with the private sector, study possibilities for developing
appropriate logistic and communication systems, and restoration of natural resources and the
environment.

The medium-term integrated plan concentrates on continuing on-going implementation
activities of the short-term plan such as building potentials and strengthening communities,
developing accessibility and equity of government service provision systems, building food
security together with restoration of soil, water and forest resources, building economic

security, establishing networks of collaboration with the private sector, promoting integrated
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research and development, developing appropriate logistics and communications systems,
developing basin database systems, developing and maintaining basic infrastructure that is
important and appropriate.

The long-term integrated plan places emphasis on further continuation of on-going
implementation activities under the medium-term integrated plan, and on developing networks
capable of further implementation of activities over the long term, such as developing potential
of people to jointly solve various types of problems such as managing agricultural systems,
managing local knowledge, creating well-balanced integrated implementation activities for both
communities and the state in order to build immunity of plans using participatory approaches,
pursuing measures and approaches to improve laws and regulations from policy levels to
implementation activities, developing basin-level database systems, and expanding effective
outcomes of the short-term and medium-term integrated plans, as well as concluding lessons
learned from the integrated plans through participatory processes.

(2) Proposed integrated development plans for highland areas in the Nan River Basin

Formulation of this integrated plan for the Nan River Basin has specified the vision
statement for the integrated plan as, “high quality communities have livelihoods that support the
environment in order to create a balance of basin resources based on appropriate knowledge of

Nan watershed networks in highland areas”. In order to achieve this vision and to solve crucial
problems, strategies are designed to focus on restoration and conservation of natural
resources and the environment in order to reduce encroachment into forest lands due to
expansion of agriculture and other activities. Participatory processes are used as leading tools
to link with development and building potentials of people, in establishing off-farm occupations,
and in attaining sustainability of highland agricultural systems in the Nan River Basin.

These integrated plans are comprised of 5 strategies, 20 tactics, 25 work plans, and 72
key projects as detailed below:

Strategy 1: To create balance between utilization and conservation of natural resources
and the environment of the river basin in order to allow people to be able to live together with
the forest in a sustainable manner. The target is to have highland natural resources (soil-water-
forest) receive conservation, restoration and utilization that is balanced and sustainable through
community participation processes. This strategy consists of 4 tactics, 5 work plans, and 14

key projects, with a budget frame of 410,701,500 baht and involvement by 8 agencies.
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Strategy 2. To build food security and economic security based on knowledge and local
wisdom by emphasizing the worth and sustainability of basin resource utilization. The targets
are for highland communities to attain food security, sufficient incomes and relative equality in
balance with natural resources and the environment based on appropriate knowledge, and
relevant agencies conduct integrated research and development that is always appropriate for
social landscape conditions. This strategy is comprised of 5 strategies, 7 work plans and 26
key projects, with a budget frame of 298,186,400 baht and involvement by 12 agencies.

Strategy 3. To build potential of highland people and communities at the basin level to
strongly follow the sufficiency economy philosophy. Targets are for highland communities to
have a better quality of life, to have more strength and immunity, and are aware of changing
situations and conditions in order to become self-reliant at both household and community
levels. This strategy consists of 4 tactics, 5 work plans, and 10 key projects, with a budget
frame of 47,061,500 baht and involvement by 8 agencies.

Strategy 4. To build community collaboration networks in order to become a society of
learning at the watershed level. The target is to initiate collaboration of networks of people and
networks of civil society in order to expand appropriate knowledge, as well as managing and
applying knowledge in ways that have balance among economic, social, natural resource and
environmental aspects. This strategy consists of 2 tactics, 2 work plans, and 3 key projects,
with a budget frame of 41,533,700 baht and involvement of 4 agencies.

Strategy 5. To build integration among communities and relevant sectors in the form of
watershed networks. The target is to achieve highland administration that integrates all sectors
and implements work continuously including monitoring of compliance with work plans for
efficiency and effectiveness. This strategy consists of 5 tactics, 6 work plans, and 19 key
projects, with a budget frame of 147,074,500 baht and involvement of 11 agencies.

A budget frame has been established under these integrated plans for a period of 10
years (2012-2021) of pilot areas located in high risk highland areas in the Nan River Basin
covering areas in 8 sub-basins. The total budget of 944,557,600 is divided into a short-term
plan (1-3 years, 2012-2014) with a budget frame of 493,727,000 baht; a medium-term plan (1-5
years, 2012-2016) with a budget frame of 790,275,900 baht, and a long-term plan (1-10 years,
2012-2021) with a budget from of 944,557,600 baht. A total of 24 relevant agencies are

involved with these plans.
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The short-term integrated plan focuses on restoring natural resources and the
environment, promoting planting of forest to build food security and income, establishing
incentives and collaboration with communities in maintaining natural resources of direct and
indirect stakeholders in the head water community level as well as middle and lower levels of
the river basin together with all relevant sectors, building consciousness and instilling a sense
of being Thai in order to appreciate the value of jointly maintaining resources, building potential
of people, developing quality of life, building community strength, building pride and
participation in preserving and transferring culture and traditions, building food security,
building occupations and income based on knowledge and local wisdom in accordance with
the sufficiency economy philosophy, developing village marketing systems, building community
collaboration networks that are watershed level learning networks, establishing networks of
collaboration with the private sector, study possibilities for developing appropriate logistics
systems and communication systems.

The medium-term integrated plan concentrates on continuing on-going implementation
activities of the short-term plan such as building food security together with restoration of soil,
water and forest resources, building economic security establishing networks for collaboration
with the private sector, promoting research and integrated development, building potential of
people together with community strength, developing government systems for providing
services to be more accessible and equitable, developing appropriate logistics systems and
communications systems, developing river basin database systems, developing and
maintaining basic infrastructure that is important and appropriate.

The long-term integrated plan places emphasis on further continuation of on-going
implementation activities under the medium-term integrated plan, and on developing networks
capable of further implementation of activites over the long term, such as continuing
maintenance of natural resources and the environment and especially forest areas, reducing
use of chemicals, building continuous food crops together with promoting lifelong learning,
creating well-balanced integrated implementation activities for both communities and the state
in order to build immunity of plans using participatory approaches, pursuing measures and
approaches to improve laws and regulations from policy levels to implementation activities,

developing basin-level database systems, and expanding effective outcomes of the short-term




Executive Summary Report
Study Project to Formulate Integrated Plans for Highland Development in the Ping and Nan River Basins

and medium-term integrated plans, as well as concluding lessons learned from the integrated
plans through participatory processes.
(3) Proposed mobilization for implementation of integrated plans
(3.1) Mobilization structure of integrated plans for highland development at basin
level: Mobilization for implementation has the following proposed structure.

The committee for integrated highland development plans (major basins) is a
policy level committee chaired by the Deputy Prime minister as authorized and office of the
National Economic and Social Development Board as secretary with the Ministry concerned.

The sub-committee for integrated highland development plans (sub-basins) is a
provincial level committee chaired by the provincial governor, Director of Highland Research
and Development Institute (Public Organization) as secretary. Sub-committee members include
representatives of government agencies at a provincial level, and of highland development
networks in the basin.

Working groups of integrated highland development plans are working groups at
local levels, consisting of representatives of government agencies at district level and of
highland development networks in the basin. A district chief officer (Nai Amphoe) serves as
chairman or head of the working group and representative of Highland Research and
Development Institute (Public Organization) as secretary.

Agencies / Central Organizations have duties and play roles of (1) coordinating
implementation activities at the integration level with local agencies, and gathering results of
implementations to present to cabinet ministries by mobilizing under the committee for

integrated highland development plans, and (2) making the proposed budget frame and

submitting it to the Budget Bureau.

The private or non-government sector consists of the industry council, the
chamber of commerce council and other private sector groups joining operations in terms of
monitoring responsibilities toward society, supporting activities for society and the environment
of highland communities, supporting market development in the form of joint networks with
communities, and as representatives in the committee of the highland watershed development
networks.

Highland watershed development networks include relevant agencies at
provincial, district and local levels. For example, local networks include Provincial

Administration Organizations, Tambon (sub-district) Administration Organizations and
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community networks such as local experts or wise men, representatives of community groups
and local researchers. Network level working groups are established through the selection of
representatives from various parties to work together in order to analyze problems and jointly
formulate plans to solve such problems, make implementation plans and monitor
implementation activities at the network level for planning further implementation.

Highland watershed development networks need to be more involved at the
policy level. In terms of actions representatives of these networks should participate in
meetings at all levels to share ideas, opinions or suggestions especially at the policy level, in
order to improve mobilization structures of implementation plans of agencies to be more
decentralized and distribute more budgets to local areas. More importance also needs to be
assigned to achieving better balance in proportions of committee members representing
public, government and non-government sectors. Regarding stipulation of watershed
boundaries, administrative areas which are working areas under the sub-committee and
working groups should be taken into consideration in order to attain effective budget integration
and continuous mobilization under integrated plans.

(3.2) Mobilizing for integrated highland development plans at the watershed level

(1) Integration of highland development plans at the watershed level with other
relevant sectors

Further development is emphasized as activities that are added on to normal
development plans that are already being implemented. At the same time, development tactics
and measures are proposed to support previous development plans according to changes in
situations or conditions, and to help existing community and state activities at community
watershed levels to achieve more balance conditions that can be developed to be a model of
complementarity of watershed resources as well as of jointly using and conserving resources
for expansion into other areas.

(2) Adapting integrated highland development plans at the watershed level for

actual field actions

In order to bring implementation framework of plans into actions under various
watershed levels, the following steps are included: seeking approval from the cabinet on the
principles of integrated highland development plans at the watershed level; adapting
integrated plans as approved by the cabinet into a framework of integrated highland

development plans at local levels; properly linking integrated plans with work plans, activities
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and budgets of central agencies/organizations, and with activities and budgets at a provincial
level and a local level through central agencies/organizations as action plans. For each fiscal
year, mobilizing action plans in each area are formulated using participatory processes at
different levels in correspondence with actual conditions of the social landscape and readiness
of communities.

(3) Coordinating and monitoring outcomes of actions

The participatory arena is set up for participatory processes for all sectors to be
involved in all steps, i.e., planning, implementing, monitoring and evaluating as well as
reporting implementation outcomes to the committee of integrated highland development plans
at different levels. Problems and difficulties that are encountered will be considered by the
committee that can order actions as needed. Outcomes during and after the period of plan
implementation will also be evaluated by the committee in order to adjust directions and
activities of work plans according to changing conditions, problems or difficulties, locations and
social landscape conditions. When the plan period ends, outcomes of actions will be
summarized. Results and lessons learned from implementation plans can then be adapted and
expanded to other highland areas.

10) Recommendations

1) Recommendations for integration of plans

(1) There should be advancement at the policy level in accordance with proposed
mobilizing mechanisms and points identified as urgent in agendas of provinces or at the
watershed level. This is especially true for integrated plans of the Nan River basin that are
corrective plans for solving an urgent crisis of natural resources and environment that requires
urgent restoration.

(2) This study will be able to expand its outcomes into actions at the local level by
setting up pilot areas, adapting integrated plans to specific actions and using the integrated
plans to link with plans at the community level in order to build cooperation or participatory
processes for planning, implementation, monitoring and evaluation. For portions of work
requiring distribution of budgets, duties and roles should be balanced among 3 sectors
including the public sector, the government sector and private sector.

(3) The integration of database development for highland watershed areas should

be conducted under collaborations of relevant agencies through central agencies by building a
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joint discussion forum to form cooperation networks of databases that will be needed to support
decision-making in formulating joint plans.

(4) Integrated plans and budgets for implementation activities of agencies in
highland areas should have flexibilities to help assure that working can be continuous and in
correspondence with real situations in the highlands. Special projects should be designed
under a budget frame that is separate from normal agency tasks and budgets, in order to
extend regular work and initiate integration with tasks under existing development plans that
have through specialized central agencies in agreement with the Budget Bureau.

(5) Establishment of community welfare funds should be explored to enable
communities to take care of forests by themselves through local administration organizations,
which might be possible as policy level support provided through the Ministry of Interior.

(6) Extensions of these integrated plans include designating pilot areas,
presenting and sharing problems or difficulties with communities in order to use such data and
information for developing questions along with solutions jointly with relevant agencies, and
using a framework of integrated plans for further mobilization.

2) Recommendations for further study and research

(1) In-depth study of institutional structures of communities and analysis of
relationships of each structure are issues that should be taken into consideration in formulating
integrated plans for relevant sectors in order to achieve more complete integration of plans.

(2) Development that focuses on building the balance among all dimensions of
highland areas within the watershed boundary still lacks models or data/information to describe
the balance point that is appropriate for each dimension in terms of forms and quantities.

(3) Study of trends in land use change in highland areas associated with changes
of the global context and regional economy should be conducted. Findings under this study
have clearly revealed situations of labor migration from highland to lowland areas, as well as
increasing migration of lowland people to the highlands, and especially a group of investors
and alien immigrant labor who work in the highlands to replace highland laborers who have
moved away.

(4) Issues of how livelihoods of highland communities correspond with/to the

philosophy of self-sufficient economy and wellbeing or happiness of communities should be
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studied using a happiness index and self-sufficient economy index to evaluate livelihoods of
communities.

(5) Knowledge bases and good models of previous highland development should
be expanded and included in educational curricula, or used for formulating a curriculum for
highland communities. And a center should also be established for building innovation and
knowledge of the highlands in order to further transfer knowledge of communities at the
watershed level.

(6) Interesting research questions for further study

(6.1) How should boundaries of forest land and agricultural lands be clearly
specified and delineated, and water sources be developed under critical restrictions imposed
by rules/regulations and relevant forest legislation? What should be the mobilization process?

(6.2) What are appropriate forms of and opportunities for earning income from
caring for and maintaining natural resources and the environment in highland areas?

(6.3) What mechanisms should be involved in efforts to establish institutions in
communities for mobilizing integrated plans seeking to achieve better balance among all

sectors? What are factors and limitations that affect such mobilization?
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