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EXECUTIVE SUMMARY

|\1= Sustainable development status in Thailand

Thailand’s National Economic and Social Development Board (NESDB)
initiated the operation for sustainable development and developed the indicators of
the country’s sustainable development in the year 2004. Such indicators have been
used to assist the decision making at the policy level and to be a signal indicating
whether or not the country development progresses in the right direction. At the
same time, they are also used in determining the country’s development direction to
be in accordance with the global trend for sustainable development approaches. In
addition, these indicators have also been employed by relevant agencies as
operational and monitoring tools to enhance transparency and equal standard. In
2005, the country’s first set of index and indicators were improved, and regional
development indicators were established to reflect local problems and needs. By
doing so, the mechanism was created to encourage equal sustainable development
at all levels. The operational performances of the year 2005 resulted in the creation
of Thailand’s second set of index and indicators for sustainable development, as well
as conceptual frameworks and indicators for regional sustainable development.
These indicators and frameworks can be used as a tool for more efficient evaluation
of national and regional development.

As for the study conducted in the year 2006, regional indicators were
improved so that they could be used more efficiently in evaluating the sustainable
situations of each region. Besides, conceptual framework and indicators for
sustainable development of watershed areas were also improved. That is, the
indicators for national and regional levels were developed into specific area level. As
a result, several agencies will be able to adjust their local development strategies to
incorporate with sustainable development.
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2 [ The Second Set of Conceptual Framework,
indicators,and index for sustainable development
at the Regional Level

The second phase of the project operation in FY 2006 aimed at evaluating
the performances of regional development by using the regional indicators
developed from the past project operation. However, it was necessary to ensure that
the conceptual framework for development of regional indicators was in compliance
with the objectives for national sustainable development, and that the first set of
regional indicators was suitable for use in evaluating regional development.
Therefore, the project's experts and researchers had to review the regional
conceptual framework and indicators once again. Consideration was made on
appropriateness of the indicators and possibility of the indicators’ data so that they
could be applied in more efficient evaluation of regional development. The review
resulted in the second set of conceptual framework and indicators as well as overall
indexes of each region. The details are as follows:

2.1 Northern Region

2.1.1 Objectives

“The economy of the Northern region is based on agriculture and tourism
owing to its climate and abundant soil, water and forest resources. Sustainable
development of the region, therefore, aims to add value to production of semi-
temperate agricultural products, and to add value to the tourism industry by
exploiting existing natural resources while capacity of its ecological system is taken
into consideration. Furthermore, development focuses on incorporating art and
culture, as the identity of the region, into the local handicraft industry. It also stresses
integrated soil, water, forest and human resources development plans, especially for
the conservation of watersheds. Human resources development, for its part,
emphasizes knowledge, skills development and access to basic public health
services”. These considerations mean that each dimension of sustainable
development in the Northern region requires indicators reflecting the following
issues:

1) Economic Dimension refers to a stable regional economy providing jobs
and self-dependency. An efficient manufacturing sector is a source of income for
local population. Agricultural production emphasizes semi-temperate crops suited to
the local climate and cultivated using sustainable techniques. Tourism focuses on
effective marketing and management, and the use of local raw materials to create
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income-generating opportunities for communities that are ecologically and culturally

sensitive.

2) Social Dimension refers to a high quality life with reduced rates of HIV
infection. Additionally, the cultural identity and local knowledge of the region is
conserved while the family institution remains strong and stable, which results in
reduced drug use and intoxication. Public health service is widely distributed. The
local population receives basic education and has the knowledge and skills needed
to respond to the regional labor market demand and hence self-reliance is realized.

3) Environmental Dimension refers to rehabilitation and conservation of
watershed forests as important regulators of the national water supply. The area of
forest, especially golden teak forest, is stabilized, while the conserved forests
maintain their productivity and bio-diversity. In addition, agricultural production is
sustainable, aiming to conserve soil and water resources. At the same time, while
urban environments are improved by treating pollution problems such as

wastewater, solid waste and particulate matter emissions.

2.1.2 Indicators

There are 33 indicators for Northern Region:

Indicators Specific Indicators

for each Region

National Indicators
applied at the Regional

Objective

Level designed for

all Regions

Economic Dimension

Quiality ECO1 Labor productivity EC04 Yield / Rai
ECO02 Ratio of energy (major rice,
consumption to second rice,
GRP maize,
ECO03 Ratio of renewable longan,
energy lychee)
consumption to
total energy
consumption
Stability ECO5 Unemployment ECO06 Consumer ECO7 Farm price
rate Price Index in (major rice,
Northern second rice,
Region maize,
longan,
lychee)
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Objective

National Indicators
applied at the Regional

Level

Indicators
designed for

all Regions

Specific Indicators
for each Region

Wealth ECO08 Gini coefficient EC09 Average
Distribution household
income/month
EC10 Rate of land
owned by
farmers
Social Dimensio
Capacity SCO1 Average years of | SC03 Indicator for -
- education .
Building and lifelong
. SCO02 Test results of four .
Adjustment of major subjects education
the Knowledge-
Based Society
Improvement in | SC04 Ratio of crime and | SC0O5 Mortality rate | SC06 Proportion of
. drug cases to total . .
Quiality and population of children population
Stability of Life less than 1 with major
year old per illnesses (HIV/
thousand live thyroid-related
births diseases)
SCO07 Dependency
Ratio (Elderly
people)
Strengthening SC11 Number of SC13 Rate of
the community traditional change of folk
and developing Thai medical performance
a cultural practitioners groups (Lanna
protection and scholars music, Sword
system SC12 Number of Dance)
community
enterprises
Creation of SC14 Proportion of male | SC16 Election
Equali d to female
quality an members in local turnout rates
Participation councils
SC15 Ratio of

communities with
local development
plans to total
number of
communities
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Objective National Indicators Indicators Specific Indicators
applied at the Regional

i for each Region
Level designed for

all Regions

Environmental Dimension

Conservation ENO1 Proportion of
remaining
mixed
deciduous
forests and
teak forests.

ENO2 Proportion of
remaining
head
watershed
forest

ENO3 Existence of
endangered
species in the

region (Serow

and Goral)
Good ENO09 Ratio of water
Envi | resources meeting
nvironmenta minimum
Quality acceptable quality

standards to total
water resources

EN10 Ratio of land
under sustainable
agriculture to total
agricultural area

EN11 Frequency of
exceeding air
quality standards
in major urban
areas

EN12 Proportion of
properly treated
hazardous waste

EN13 Proportion of
green area in
urban areas
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Objective National Indicators Indicators
applied at the Regional
Level

Specific Indicators
for each Region

designed for

all Regions

Participation
and Resource
Allocation

EN18 Proportion of
Tambon

Administrative

Organizations
allocated
budget
specifically for
pollution and
environmental
management
EN19 Number of
complaints on

resource

conflicts

2.1.3 Sustainable Development Index

Selection was made for indicators with sufficient data to be included in the
overall indexes of the Northern Region. This resulted in the establishment of overall
index comprising 5 indicators from Economic Dimension, 6 indicators from Social
Dimension, and 3 indicators from Environmental Dimension. Composition of the
overall index is as follows:

Social Dimension Environmental Dimension

Economic Dimension

Quality Capacity Building and Adjustment of the Conservation of Natural
Knowledge-Based Society Resources
1. Labor Productivity 1. Average Years of education 1. Proportion of remaining head

watershed forest

2. Ratio of energy 2. Test results of four major subjects

consumption to GRP

Stability Improvement in Quality and Stability of Good Environmental Quality
Life
3.Unemployment rate 3. Ratio of crime and drug cases to total 2. Ratio of water resources

population meeting minimum acceptable
quality standards to total water

resources

4.Consumer Price Index | 4. Mortality rate of children less than 1 year 3. Frequency of exceeding air
in Northern Region old quality standards in major urban

areas
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Economic Dimension Social Dimension Environmental Dimension

5. Proportion of population with major

illnesses
Wealth Distribution Creation of Equality and Participation
5.Gini coefficient 6. Election turnout rates

Table 1 Northern Region’s Sustainable Development Index classified by
Development Dimension:

Index (%)
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 76.29 | 78.63 | 76.95 | 83.88 | 80.49 | 83.28 | 78.13 | 77.83
Social Dimension 73.89 | 73.11 | 72.49 | 70.82 | 78.94 | 76.68 | 79.41 | 80.74

Environmental Dimension | 62.66 | 57.41 | 61.68 | 66.80 | 67.27 | 70.69 | 71.44 | 69.47
Sustainable
Development Index 70.95 | 69.72 | 70.37 | 73.84 | 75.57 | 76.88 | 76.33 | 76.01

Table 2 Northern Region’s Sustainable Development Level
Development Level
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 3.63| 386 | 3.69| 439 | 405| 433 | 381| 3.78
Social Dimension 339 331| 325| 3.08| 3.89| 3.67| 394 ]| 4.07
Environmental Dimension 227 174 | 217 | 268 | 273| 3.07| 314 | 295
Sustainable
Development Level 3.09| 297 | 3.04| 338| 356| 3.69| 3.63| 3.60
Notes: Level 5 means Highly Improved at the percentage of 90.0-100
Level 4 means improved, at the percentage of 80.0-89.9
Level 3 means good, or no change is made, at the percentage of 70.0-79.9
Level 2 or lower means improvement is required, at the percentage of lower than 70

Figure 1 Northern Region’s Sustainable Development Index in economic, social
and environmental dimensions
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70.00 - + 3.50
60.00 - + 3.00
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Environmental Development Index —a— Economic Development Level
—— Social Development Level —x— Environmental Development Level
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Figure 2 Northern Region’s Sustainable Development Index
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2.1.4 Sustainable Development Status

It was found that the past development in the Northern Region indicated the
lack of balance among economic, social, and environmental development. During
the year 1998-2005, sustainable development index indicated a better trend that was
resulted from improvement of social and environmental development. Although
overall economic development showed a slight decline, the level of development was
still evidently higher than the environmental dimension. This indicated that economic
and social development led to degradation of natural resources. In addition, there
were some changes that had impacts on sustainable development as follows:

(1) The Northern Region enjoyed continuous economic growth, but
production quality and income distribution decreased, while stability had a tendency
to decrease lately. However, the overall aspects indicated a slight increase in
economic development index, from 76.29 in the year 1998 to 77.83 in 2005. This
was because the trend of overall stability in economic development increased from
71.46 in 1998 to 86.60 in 2005.

(1.1) Although there was continuous expansion of economic
development in the Northern Region, such expansion lacked quality, especially in
terms of production and energy consumption. This was indicated from the quality
economic development index, which decreased from 81.15 in the year 1998 to 78.62
in 2005. This was resulted from the decrease in the ratio of change in labor
productivity, which meant the decreasing trend of labor quality. On the contrary, the
ratio of energy consumption per gross domestic product in the region (GRP)

8
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increased from 9.96 thousand tons of oil equivalent/ million Bath in 1998 to 10.43
thousand tons of oil equivalent/ million Bath in 2005, indicating the decrease in
efficiency of energy consumption.

(1.2) Economy became stronger and more stable from the decrease of
unemployment rate from 3.88% in the year 1998 to 1.90% in 2005. Besides, thanks
to economic recovery after the economic crisis in 1997 and the acceptable inflation
rate, the overall economy tended to be more stable.

(1.3) People in the North, especially in the remote areas, received less
benefit from economic growth. This was reflected in the decrease of wealth
distribution index from 76.27 to 28.27 in 2005, which was caused by increasing
coefficient of income distribution from 0.49 in the year 1998 to 0.52 in the year 2005.
This was partly caused by geographical condition of the region, which was mostly
consisted of mountainous area. Therefore, there were several obstacles in
distribution of modernity and infrastructure to the local highland or remote areas.

(2) Quality of life of people in the North was improved. However, there
were still some problems concerning quality of education and safety of life and
property. Social development index increased continuously as a result of the
government’s operation focusing on improving quality of life and stability of living.
However, there were still problems concerning quality of education, which was a
major obstacle against capacity building and establishment of knowledge-based
society. On the other hand, people participation was improved in the better direction.

(2.1) Capacity building was developed quantitatively rather than
qualitatively, hence objectives in capacity development and adjustment of
knowledge-based society could not be reached. Although the index was slightly
increased, it indicated only qualitative development in capacity building. This was
reflected from the fact that the average years of education was continually increased,
while the test results from 4 major subjects indicated the opposite outcomes, and
they even tended to decrease.

(2.2) In the North, less people suffered from major illnesses, although
they still faced problems concerning safety of life and properties. The index for
improvement in quality of life increased thanks to the government's attempt to
improve basic public health services and to seriously suppress problems from drug.
However, there was an increase in the number of crimes against life and properties,
as well as sexual assaults. This indicated that there were problems concerning
safety of life and properties in the daily life of people in the Northern Region.
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(2.3) Political participation of people in the North was continuously
increased. Participation index rose from 75.95 in 1998 to 85.69 in 2005, since
people had more interest in local issues and in exercising their rights in election at
various levels. This reflected the life of people in the society who held on to their
rights, opportunity, and dignity in accessing decision- making power in policy making
and in receiving benefits from public utility.

(3) Environmental development was inferior to economic and social
development: Although environmental development of the Northern Region was
moving in the positive direction, as reflected in the improved index in environmental
dimension from 62.66 in 1998 to 69.47 in 2005. However, such improvement was
made in terms of environmental quality, while conservation of natural resources had
a tendency to decline. Besides, the level of development was also lower than
economic and social development.

(3.1) Natural resources in the North were deteriorated: The natural
resource reservation index was decreased, resulting from the decreasing in size and
degrading condition of watershed forests caused by invasion of watershed forest
area for agricultural and residential purposes of the community. The decrease in
size of watershed forest also led to the problems from lack of water and hence
struggling to have water.

(3.2) Positive trend for overall environmental quality: Environmental
quality index increased since the quality of water sources had been improved
continually. This is because the quality of the major river and still water sources was
improved. Besides, there was a decrease in seriousness of the overall problems
from particulate matter with the size below 10 microns. This indicated that
environmental development was successful to a certain level since relevant agencies
had seriously and continuously operate to solve problems.

2.2 The Northeastern Region

2.2.1 Objectives

The economy of the Northeastern Region depends mostly on agriculture.
However, its physical characteristics — the sandy soils and scarce water resources —
cause year-round water shortages for cultivation and other activities. Consequently,
sustainable development of the Northeastern Region must emphasize on
rehabilitation of water resources and integrated water management for all sectors of
the economy. In addition, it must stress on organic fertilizer-based agriculture,

10
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together with human resource development to reduce the problem of migration.
Development should also promote redistribution, allowing every social sector to
access public infrastructure and basic health services.

These considerations mean that each dimension of sustainable development
in the Northeastern region requires indicators reflecting the following issues:

1) Economic Dimension: Quality labor in the region support the
expanding industry. Besides, agricultural production is effective based on careful
species selection. The manufacturing sector consumes water and energy efficiently,
and uses locally sourced raw materials to minimize unemployment and inflation.
Both natural and cultural tourist attractions are sensitively managed and take into
account ecological limitations. These attractions will provide a source of income for
local residents.

2) Social Dimension refers to a local population that is physically and
psychologically healthy. Public health services and basic infrastructure are widely
available in both urban and rural areas. The local population receives basic
education and has sufficient knowledge and skills for working in their local area. The
family institution is strong enough to provide a social safety net. Local culture, norms,
traditions and knowledge are preserved and passed on to the next generation.

3) Environmental Dimension refers to effective management and fair
allocation of water resources. Major forests such as Dong Phaya Yen and Phu Keaw
are conserved and protected. Freshwater swamp forest is conserved to protect both
its biodiversity and its role as a source of food and income for local populations.
Watersheds are effectively rehabilitated and managed. Agriculture focuses on self-
sufficient and sustainable practices suited to degraded and vulnerable environments.
The problem of saline land is addressed and prevented, while pollution problems in
major urban areas are tackled to improve the urban environment.

2.2.2 Indicators

There are 34 indicators for the Northeastern Region as follows:

Objective National Indicators Indicators Specific Indicators
applied at the Regional for each Region
Level

designed for

all Regions

Economic Dimension

Quality ECO01 Labor productivity EC04 Yield/ Rai
EC02 Ratio of energy (major rice,
consumption to cassava,
maize,

11
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Objective National Indicators Indicators Specific Indicators
applied alfgllglRegional designed for for each Region
all Regions
GRP industrial
ECO03 Ratio of renewable sugarcane)
energy
consumption to
total energy
consumption
Stability EC05 Unemployment EC06 Consumer ECO07 Farm price
rate Price Index in (major rice,
NorthEastern cassava,
Region maize,
industrial
sugarcane)
Wealth ECO08 Gini coefficient EC09 Average
Distribution household
income/month
EC10 Rate of land
owned by
farmers
Social Dimensio
Capacity SCO01 Average years of SCO03 Indicator for
Building and education lifelong
Adjustment of SCO02 Test results of four .
the Knowledge- major subjects education
Based society
Improvement in | SCO4 Ratio of crime and | SC0O5 Mortality rate | SC06 Proportion of
Quality and gg“pgug’t‘%? to total of children population
Stability of Life less than 1 with major
year old per illnesses
thousand live (Liver Fluke,
births Thalassemia)
SCO08 Migration rate
Strengthening SC11 Number of SC13 Rate of
the Community traditional change of folk
and Developing Thai medical performance
a Cultural .
Protection practitioners groups
System and scholars (Ponglang,
SC12 Number of Mor Lam)
community
enterprises

12
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Objective National Indicators Indicators Specific Indicators
applied at the Regional : for each Region
Level designed for
all Regions
Creation of SC14 Proportion of male | SC16 Election
Equality and to female
d Y members in local turnout rates

Participation councils

SC15 Ratio of
communities with
local development
plans to total
number of
communities

Environmental Dimension
Conservation ENO3 Existence of

endangered
species in the
region
(Pileated
Gibbon, Tiger)
ENO4 Proportion of
remaining
wetland areas
ENO7 Proportion of
water supply

retained in
storage
Good ENO9 Ratio of water EN17 Annual rate of
Environmental resources meeting . f
Quality minimum expansion o
acceptable quality saline land

standards to total
water resources

EN10 Ratio of land
under sustainable
agriculture to total
agricultural area

EN11 Frequency of
exceeding air
quality standards
in major urban
areas

EN12 Proportion of
properly treated
hazardous waste

EN13 Proportion of
green areain
urban areas

Participation EN18 Proportion of
and Resource Tambon
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Objective National Indicators Indicators Specific Indicators
applied at the Regional for each Region
Level

designed for

all Regions

Allocation Administrative
Organizations
allocated
budget
specifically for
pollution and
environmental
management

EN19 Number of
complaints on

resource

conflicts

2.2.3 Sustainable Development index

Selection was made for indicators with sufficient data to be included in the
overall index of the Northeastern Region. This resulted in the establishment of
overall index comprising 5 indicators from Economic Dimension, 7 indicators from
Social Dimension, and 4 indicators from Environmental Dimension. Composition of

the overall index is as follows:

Economic Dimension Social Dimension Environmental Dimension
Quality Capacity Building and Adjustment of the | Conservation of natural
Knowledge-Based Society resources
1. Labor Productivity 1. Average Years of education 1. Proportion of water supply

retained in storage

2. Ratio of energy 2. Test results of four major subjects

consumption to GRP

Stability Improvement in Quality and Stability of Good environmental quality
Life

3.Unemployment rate 3. Ratio of crime and drug cases to total 2. Ratio of water resources
population meeting minimum acceptable

quality standards to total water

resources
4.Consumer Price Index | 4. Mortality rate of children less than 1 year 3. Frequency of exceeding air
in NorthEastern Region old quality standards in major urban
areas
5. Proportion of population with major 4. Percentage of saline land area

illnesses that has been improved

6. Migration Rate

14
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Economic Dimension Social Dimension Environmental Dimension
Wealth Distribution Creation of Equality and Participation
5.Gini coefficient 7. Election turnout rates
Table 3 NorthEastern Region’s Sustainable Development Index classified by

Development Dimension

Index (%)
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 71.95 | 73.45 | 70.89 | 72.31 | 77.00 | 80.78 | 78.18 | 78.30
Social Dimension 73.20 | 70.83 | 71.56 | 74.02 | 78.97 | 78.92 | 77.86 | 78.79

Environmental Dimension 59.56 | 53.04 | 86.46 | 84.36 | 78.39 | 85.29 | 68.99 | 57.74
Sustainable Development
Index 68.24 | 65.77 | 76.30 | 76.90 | 78.12 | 81.66 | 75.01 | 71.61

Table 4 NorthEastern Region’s Sustainable Development Level

Development Level
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 3.20| 335| 3.09| 323| 3.70| 408 | 3.82| 3.83
Social Dimension 3.32| 308| 3.16| 3.40| 390| 389 | 3.79| 3.88
Environmental Dimension 196 | 130 | 465| 444 | 384 | 453| 290 | 1.77
Sustainable Development

Level 282 | 258| 363 | 3.69| 381| 417 | 350 | 3.16
Notes: Level 5 means Highly Improved at the percentage of 90.0-100

Level 4 means improved, at the percentage of 80.0-89.9

Level 3 means good, or no change is made, at the percentage of 70.0-79.9

Level 2 or lower means improvement is required, at the percentage of lower than 70

Figure 3 NorthEastern Region’s Sustainable Development Index in economic,
social and environmental dimensions
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Figure 4 NorthEastern 's Sustainable Development Index
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2.2.4 Sustainable Development Status

It was found that the past development in the Northeastern Region was
unbalanced. According to the eight years results, starting from the year 1998 to
2005, overall sustainable development index tended to slightly increase, with the rise
of index from 68.24 in 1998 to 71.61 in 2005. Economic and social development
enjoyed continually positive trend, while overall environmental aspect was slightly
improved.

(1) Economy of the Northeastern Region was stable, but it was not of
good quality, and the development was not widely distributed: Economic
development index had an increasing trend from 71.95 in 1998 to 78.30 in 2548 due
to sharp reduction of unemployment rate. Therefore, although labor productivity,
energy consumption efficiency and income distribution declined, the decreasing
rates were still smaller when compared to the increasing employment rate.

(1.1) Economic growth was continuous, but without quality:
Qualitative economic development index decreased from 86.66 in 1988 to 81.14 in
2005 due to the reduction in labor productivity. This was partly resulted by the
economic slow-down and price reduction of agricultural products in response to the
market needs. Besides, efficiency in energy consumption also faced a slight decline.

(1.2) Thanks to stable economy, people in the Northeastern
Region became more self-reliant: Stable economic development index increased
from 60.66 in 1998 to 86.82 in 2005 thanks to the reduction in unemployment rate.
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The increase in employment was due to the overall economic expansion in the
region, especially in the industrial, trading, and service sectors. Meanwhile,
measures were established to promote tourism and local products, and hence
created jobs for local people. As for the inflation rate, although it tended to increase
continually from the year 2003, it was still at an acceptable level.

(1.3) There was a decline in equal distribution of income despite
the continuous economic expansion: This was reflected from the decreasing
wealth distribution index from 68.53 in 1998 to 66.93 in 2005. This was partly caused
by economic growth of the region, which was concentrated in major provinces, while
most people who were in agricultural sectors faced problems from drought and flood,
and hence reduction of income.

(2) There was a positive trend for quality of life of people in the
Northeastern Region, although there were problems concerning quality of
education and health: Social development index increased from 73.20 in 1998 to
78.49 in 2005. This was resulted from the past performance of the government
sector with the emphasis on quality of life improvement, including promotion of
additional education for the people and clearer drug suppression policy. However,
problems concerning quality of education and public health still needed to be
resolved. Meanwhile, people participation in politics had a tendency to decline.

(2.1) Human’s capacity building was expanded quantitatively, but
improvement was still needed in terms of quality of education: The index
indicating the Capacity Building and Adjustment into Knowledge-Based Society rose
from 55.85 in 1998 to 61.72 in 2005. However, in terms of educational development,
quality of students was still insufficient as reflected by the decline in the test results
of 4 major subjects.

(2.2) People in the Northeastern Region had more problems from
illnesses, while their safety of life and property was improved: The index for
Improvement in Quality and Stability of Life increased slightly since mortality rate of
infant less than 1 year old and the cases of violation against body and sex had a
tendency to increase while the cases of drugs and violation against properties
declined. Mortality rate of infant less than 1 year old tended to increase gradually as
reflected by the double increasing infant mortality rate within 8 years. lllnesses from
Thalassemia seemed to increase, while liver fluke had a declining trend. However,
such consideration was based on the data from patients at the hospitals. It was
expected that there were many sick people who did not seek medical treatment
because there was no symptom of their illness. At the same time, the government’s
clear policy against drug resulted in the decrease of drug cases. The number of
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cases on threats against property tended to decline. Although the cases on threats
against life, body, and sexual assaults had a tendency to increase, they were still at
the lowest level when compared to other regions.

(2.3) People in the Northeastern Region had more political
participation at the local level, while they had less political participation at the
national level: Participation index increased from 73.17 in the year 1998 to 82.85
in the year 2005. People had more interest in local governance and in exercising
their rights in election at various levels, while their political participation at national
level decreased.

(3) The environmental development trend was in the reverse direction
against the economical and social development: Economical and social
development of the Northeastern Region enjoyed the positive trend, while
environmental development had a negative trend. The environmental development
index decreased from 78.95 in 1998 to 60.51 in 2005. In general, environmental
quality was improved, while considerable concerns should be made regarding the
degradation of natural resources.

(3.1) Natural resources that were the foundation for the living of
people in the Northeastern had been continuously degraded, while problems
from lack of water needed to be resolved urgently: The decline in natural
resource conservation index was caused by the droughts that occurred naturally and
as a result of poor management, while wetland areas were invaded and became
deteriorated. Thus, there was a concern that people would lose bio-diversity as a
stable source of their food and health.

(3.2) Overall environmental quality had a positive trend. However,
although water resource was improved, it was still necessary to rehabilitate
deteriorated water sources in order to reduce problems from lack of water. As
for air quality in major urban areas, improvement was still required: There was
a positive trend for environmental quality index since the overall water sources had
been improved from the year 1998. Although in 2005, water quality declined to a
certain extent, but the overall trend of quality from the year 1998-2005 was positive.
At the same time, the overall particulate matter tended to decrease as well.
However, trend for seriousness of the problem increased once again in 2005. This
indicated that surveillance was still necessary with regard to particulate matter.
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2.3 Central Region
2.3.1 Objectives

“Thailand’s central region is the main food-producing area of the country
thanks to its configuration of a large plain, several major rivers and coastal areas. On
the western and eastern sides of the region are productive and bio-diversed forests.
The region is also the country’s manufacturing hub. Hence, sustainable development
of the central region should aim to develop agriculture in tandem with manufacturing
so that both use effective and environmentally friendly production processes. It
should also stress the conservation of inland forest and coastal mangrove forest,
prevention and mitigation of pollution from urban and industrial expansion, and
establishment of a learning process for the local population in order to immunize it
against globalization and the influx of western culture”. These considerations mean
that each dimension of sustainable development in the Central region requires
indicators reflecting the following issues:

1) Economic Dimension refers to economic development of the region
based on effective agricultural production, industrial clusters and tourism. Labor,
capital, energy and natural resources are used effectively, taking into account the
carrying capacity of ecosystems. Development also stresses fair distribution of
wealth

2) Social Dimension refers to the population of the Central region having
the capacity to respond to the demands of the labor market. People are motivated
and resourceful, and can to adjust to the pressures of globalization and the influence
of western culture. They are also physically and psychologically healthy; economic
differences between urban and rural areas are minimal; and local traditions, art and
culture are preserved.

3) Environmental Dimension refers to conservation of watersheds as
natural reservoirs for consumption. The western and eastern forests of the region are
protected and conserved; mangrove forests are rehabilitated and conserved to
restore ecological balance and the productivity of marine resources. Fisheries and
tourist attractions are well managed. The quality of the major water sources, such as
the Chaopraya River, Tha Chin River, and Bang Pa Kong River, as well as the
quality of sea water in the upper Thai Gulf — a polluted area — comply with national
standards. Furthermore, land usage is appropriate, while agricultural production
follows sustainable practices. Urban pollution problems such as wastewater, solid
waste, particulate emissions and photochemical smog are treated and resolved.
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2.3.2 Indicators

The Central Region’s indicators comprise the total of 37 indicators, which are:
17 national indicators that can be applied to regional development indicators; 10
indicators that are applied to all regions, and; 10 indicators for the Central Region’s

context. The details of indicators are as follows:

Objective National Indicators Indicators Specific Indicators
applied at the Regional . for each Region
Level designed for
all Regions
Economic Dimension
Quality EC01 Labor EC04 Yield / Rai
productivity L
(major rice,
ECO02 Ratio of energy second rice,
consumption to para rubber
GRP durian)
EC03 Ratio of
renewable
energy
consumption to
total energy
consumption
Stability EC05 Unemployment | EC06 Consumer Price | ECO7 Farm price
rate Index in Central (major rice,
Region second rice,
para rubber,
durian)
Wealth ECO08 Gini coefficient EC09 Average
Distribution household
income/month
EC10 Rate of land
owned by
farmers
Social Dimension
Capacity SCO01 Average years of | SC03 Indicator for
Building and education lifelong
Adjustment of | SC02 Test results of education
four major
the .
subjects
Knowledge-
Based society
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National Indicators Indicators

applied at the Regional

Objective Specific Indicators

for each Region

designed for

Level

all Regions

Improvement | SC04 Ratio of crime SCO05 Mortality rate of | SC06 Proportion of
i i and drug cases . .
in Quality and o total g children less population
Stfab'“ty of population than 1 year old with major
Life
per thousand live illnesses
births (Diabetes,
Heart disease,
etc)
SCO09 Population of
slum areas
Strengthening SC11 Number of SC13 Rate of
the traditional Thai change of folk
Co(;nmunlty medical performance
an
) practitioners and groups
Developing a
Cultural scholars (Lamtad,
Protection SC12 Number of Pleng Choy)
System community
enterprises
Creation of SC14 Proportion of SC16 Election turnout
Equality and male to female
Pq ) Y i members in local rates
articipation councils
SC15 Ratio of
communities with
local
development
plans to total
number of
communities
Environmental Dimension
Conservation | ENO5 Proportion of ENO3 Existence of
remaining d d
mangrove forest endangere
ENO6 Size of hourly species in the
commercial region
marine catch (rawaddee
Dolphin,
Siamese
Crocaodile,
Pileated
Gibbon)
ENO4 Proportion of
remaining
wetland areas
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National Indicators Indicators
applied at the Regional

Level

Objective Specific Indicators

for each Region

designed for

all Regions

ENO8 Proportion of
marine tourist
attractions
with coral reef

exclusion area

Good ENO9 Ratio of water EN14 Proportion of
Environmental resources : :
it meeting marine shrimp
Quality minimum farm area in
acceptable freshwat
quality standards reshwater
to total water area
resources EN15 Proportion of
EN10 Ratio of land water
under
sustainable resources in
agriculture to Inner-Gulf of
total agricultural
area Thailand
EN11 Frequency of meeting
exceeding air minimum
quality standards
in major urban acceptable
areas quality
EN12 Proportion of standards
properly treated
hazardous waste
EN13 Proportion of

green area in
urban areas

Participation
and Resource
Allocation

EN18

EN19

Proportion of
Tambon
Administrative
Organizations
allocated budget
specifically for
pollution and
environmental
management
Number of
complaints on
resource

conflicts
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2.3.3 Sustainable Development Index

Selection was made for indicators with sufficient data to be included in the
overall indexes of the Central Region. This resulted in the establishment of overall
index comprising 5 indicators from Economic Dimension, 6 indicators from Social
Dimension, and 5 indicators from Environmental Dimension. Each dimension was

given equal weight. Composition of the overall index is as follows:

Economic Dimension ‘

Social Dimension

Environmental Dimension

Quality

Capacity Building and Adjustment of the

Knowledge-Based Society

1. Labor Productivity

1. Average Years of education

2. Ratio of energy

consumption to GRP

2. Test results of four major subjects

Stability

Improvement in Quality and Stability of
Life

3.Unemployment rate

3. Ratio of crime and drug cases to total

population

4.Consumer Price Index

in NorthEastern Region

4. Mortality rate of children less than 1 year
old

5. Proportion of population with major

Conservation of natural
resources

1. Proportion of remaining
mangrove forest

2. Size of hourly commercial
marine catch

Good Environmental Quality

3. Ratio of water resources
meeting minimum acceptable
quality standards to total water
resources

4. Frequency of exceeding air
quality standards in major urban
areas

5. Proportion of water resources

illnesses in Inner-Gulf of Thailand meeting
minimum acceptable quality

standards

Wealth Distribution Creation of Equality and Participation

5.Gini coefficient 6. Election turnout rates

Table 5 Central Region’s Sustainable Development Index classified by

Development Dimension

Index (%)
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 76.11 | 81.68 | 87.18 | 84.85 | 89.89 | 91.19 | 86.84 | 83.20
Social Dimension 72.09 | 70.82 | 68.62 | 70.32 | 72.72 | 74.50 | 77.88 | 74.94
Environmental Dimension 66.71 | 66.75 | 68.02 | 81.67 | 81.26 | 73.99 | 65.46 | 72.66
Sustainable Development
Index 71.64 | 73.08 | 74.61 | 78.94 | 81.29 | 79.89 | 76.73 | 76.93
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Table 6 Central Region ‘s Sustainable Development Level

Development Level

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Economic Dimension 361 | 4.17| 472 | 448 | 499 | 5.00| 4.68 | 4.32

Social Dimension 321| 3.08| 286 | 3.03| 3.27| 3.45| 3.79| 3.49

Environmental Dimension 2.67 267 | 280 | 417 | 413 | 3.40| 255| 3.27

Sustainable Development
Level 316 | 331| 346 | 3.89| 413 | 399 | 3.67| 3.69

Notes: Level 5 means Highly Improved at the percentage of 90.0-100
Level 4 means improved, at the percentage of 80.0-89.9
Level 3 means good, or no change is made, at the percentage of 70.0-79.9
Level 2 or lower means improvement is required, at the percentage of lower than 70

Figure 5 Sustainable Development Index in economic, social and environmental

dimensions
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2.3.4 Sustainable Development Status

In terms of development in Central Region, emphasis was made on
economic development, while social and environmental development was still
insufficient: As for the past 8 years development, from 1998-2005, the overall
sustainable development index had a positive trend. This was the result of overall
economic and social development. However, although environmental development
yielded positive trend in certain period, it seemed to decline in the later stage. In
comparing all dimensions of development, imbalance could be observed since
economic development was significantly emphasized when compared to social and
environmental development. That is, economic development was made in excessive
exploitation of natural resources. Major changes that affected sustainable
development include the followings:

(1) There was a positive trend for economic quality and stability,
whereas wealth distribution declined:

(1.1) Overall economic quality tended to increase thank to more
efficient energy consumption despite the decrease in labor productivity: This
was reflected from economic quality development index, which increased from 76.11
in 1998 to 83.20 in 2005 as a result of more efficient energy consumption. However,
labor productivity in the Central Region decreased. One possible reason was the
increasing fuel price. That is, the Central Region, which was the most important
manufacturing region, had to adjust itself by consuming energy more efficiently.

(1.2) Thanks to economic stability, people in the Central Region
were more self-dependent: Stable economic development index increased from
75.53 in 1998 to 85.99 in 2005 thanks to the reduction in unemployment rate after
economic crisis. Although the economic recovery led to higher inflation, but it was
still at an acceptable level. Therefore, overall economic stability of the Central
Region was improved.

(1.3) Wealth distribution from economic development was unfair
for people in the Central Region: Wealth Distribution index decreased from 86.67
in 1998 to 85.33 in 2005. Besides, Gini coefficient increased from 0.45 in 1998 to
0.46 in 2005, indicating the decline in equality of income distribution. This was due
to the difference in income between major industrial provinces (Patumthani,
Ayudhya, Chachoengsao, Nakornnayok) and major agricultural provinces.

(2) Quality of life in Central Region declined due to health problems
caused by risky behaviors and increasing criminal cases. Meanwhile, quality
of education still needed some concerns:

25



The Development of Thailand’s Sustainable Development Index Project : Phase Il FY 2006 Executive Summary

(2.1) Human’s capacity building was more quantitatively than
qualitatively, resulting in obstacles against adjustment under globalization:
The index for capacity building and adjustment for knowledge-based society had a
slight increase from 63.37 in 1998 to 64.35 in. However, capacity building was rather
quantitative, as reflected by the test results of 4 major subjects. Thus, there was a
concern that people in the Central Region would not be strong enough to adjust
themselves knowingly to globalization. Besides, problems from materialism and
consumerism would be more aggravated.

(2.2) More people in Central Region suffered from illnesses
caused by risky behaviors and they had more problems concerning safety of
life and properties: Index for quality of life decreased since more people were sick
from illness caused by risky behaviors. Parts of the problems were from western
trend of consumerism, especially among those in urban areas, resulting in more
heart attack and diabetes. Besides, there were more cases on violation against life,
body, sex, and properties. This indicates that people in Central Regions had more
problems concerning their life and properties.

(2.3) People in Central Region were continuously participatory in
politics and governance: Participation index increased from 76.15 in the year
1998 to 87.39 in 2005 since people were interested in the availability of local
governance and more people exercised their rights in election at various levels.
There were more people exercising their right in local election. However, political
participation at national level declined as reflected from the fact that less people
exercise their right in electing Members of the Parliament.

(3) Environmental development was improved, however, its level of
development was still much lower than economic dimension: There was a
positive trend for environmental development in Central Region, as reflected from an
increase in environmental development from 66.87 in the year 1998 to 72.66 in
2005. However, such improvement was only in terms of environmental quality,
whereas the trend for natural resource conservation for the next generation
declined.

(3.1) Natural resources in Central Region tended to be
deteriorated: The index for natural resource conservation decreased from 83.97 in
the year 1998 to 83.54 in 2005, resulting from the decreasing area of mangrove
forest. However, marine coastal animals that had been deteriorated had a slightly
positive trend. In 1998, marine catch per hour was 11.9 Kilograms per hour, and in
2005, it was increased to 13.4 Kilograms per hour.
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(3.2) There was a positive trend for environmental quality thanks
to positive adjustment of water source quality and air quality: Environmental
quality index increased from 49.77 in 1998 to 61.78 in 2005, indicating a certain
level of progress in environmental development. Although Central Region was full of
pollution from industrial and agricultural sectors, as well as from communities, the
overall water quality during the year 1998-2005 had a positive trend. Besides,
problems from particulate matter seemed to decrease as well. This was the result of
the government agencies’ attempt in surveillance and problem solving.

2.4 Southern Region
2.4.1 Objectives

“The Southern region has abundant natural resources such as land, water,
forest and coastal resources. The economy of this region is based on tourism,
fisheries and plantations of perennial crops such as rubber, palm oil and various
fruits. Consequently, the sustainable development of the Southern region
emphasizes conservation and rehabilitation of wetlands and mangrove forest in
order to create ecological balance and restore to the productivity of marine
resources. It also stresses the promotion of integrated commercial plant cultivation,
and local handicraft production, as major sources of income. Human resources
development focuses on knowledge creation, ensuring fair access to basic public
services, and promotion of peace and cooperation between different local cultures
and religions.”

These considerations mean that each dimension of sustainable development
in the Southern region requires indicators reflecting the following issues

1) Economic Dimension refers to effective fisheries, tourism and
agricultural management that can add value to local production and respond to
domestic and international demand without harming the environment. This approach
will create sustainable occupations for local residents, generate income and
minimize unemployment. The population of the region will be self-reliant and the
economy stable. The benefits of development will be allocated widely and fairly to
the local population.

2) Social Dimension refers to the local population having a high quality of
life with security of property and freedom from violence. People have equality of
access to basic public services such as the public health and basic education
systems. The local traditions, art and culture that give the region its identity are
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preserved. Different cultures and religions live in harmony on the basis of mutual
respect and tolerance.

3) Environmental Dimension refers to conservation of mangrove forests
to create an ecological balance and restore the productivity of marine resources, a
major source of income for the local population. Fisheries are managed properly and
production takes into account natural capacities. The productivity and bio-diversity of
every type of forest is conserved. Marine tourist attractions are protected and placed
under sound management systems. Urban pollution issues such as wastewater,
solid waste, particulate emissions and noise pollution are treated and the urban
environment is improved. The quality of major water sources, for example Songkla
Lake, Tale Noi and Tapi River, complies with national standards. Agricultural
production is based on sustainable practices.

2.4.2 Indicators

The Southern Region’s indicators comprise the total of 37 indicators, which
are: 17 national indicators that can be applied to regional development indicators; 10
indicators that are applied to all regions, and; 10 indicators for the Southern
Region’s context. The details of indicators are as follows

Objective National Indicators applied Indicators Specific Indicators
at the Regional Level for each Region

designed for

all Regions

Economic Dimension

Quality ECO01 Labor productivity ECO04 Yield / Rai
EC02 Ratio of energy (para rubber,
consumption to GRP oil palm,
ECO03 Ratio of renewable major rice,
energy consumption durian)

to total energy

consumption

Stability EC05 Unemploymentrate | EC06 Consumer ECO7 Farm price
Price Index in (para rubber,
Southern oil palm,
Region major rice,

durian)

Wealth ECO08 Gini coefficient ECO09 Average

Distribution household
income/month

EC10 Rate of land
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Objective National Indicators applied Indicators Specific Indicators
at the Regional Level for each Region

designed for

all Regions
owned by
farmers
Social Dimension
Capacity SCO01 Average years of SCO03 Indicator for
Building and education lifelong
Adjustmentto | SC02 Test results of four .
the major subjects education
Knowledge-
Based Society
Improvement | SC04 Ratio of crime and SCO05 Mortality rate SCO06 Proportion of
in Quality and drug f"’t‘_ses to total of children population
. population . .
S.tablllty of less than 1 Wlth major
Life car old per illnesses
y p. (Malaria,
thousand live Opportunistic
births Infections
from
pregnancy)
SC10 Number of
cases of
terrorism
Strengthening SC11 Number of SC13 Rate of
the traditional Thai change of
Community medical folk
and .
) practitioners performance
Developing a
Cultural and scholars groups
Protection SC12 Number of (Lamtad,
System community Pleng Choy)
enterprises
Creation of SC14 Proportion of male to | SC16 Election
Equality and female members in turnout rates
L local councils
Participation
SC15 Ratio of communities
with local
development plans to
total number of
communities
Environmental
Dimension
Conservation | ENO5 Proportion of ENO3 Existence of
remaining mangrove q q
forest endangere
ENO6 Size of hourly Species in
commercial marine the region
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Objective National Indicators applied Indicators Specific Indicators
at the Regional Level for each Region

designed for

all Regions

catch (Irawadee

Dolphin,
Sumatran
Rhino)

ENO4 Proportion of
remaining
wetland
areas

ENO8 Proportion of
marine
tourist
attractions
with coral
reef
exclusion

area

Good ENO9 Ratio of water EN14 Proportion of
Environmental resources meeting

. minimum acceptable
Quality quality standards to shrimp farm
total water resources

EN10 Ratio of land under
sustainable
agriculture to total area
agricultural area EN15

marine

areain

freshwater

Proportion of

EN11 Frequency of
exceeding air quality
standards in major resources
urban areas

coastal water

meeting
EN12 Proportion of minimum
properly treated
hazardous waste acceptable
EN13 Proportion of green quality
area in urban areas standards
Participation EN18 Proportion of
and Resource Tambon

Allocation Administrative

Organizations
allocated
budget
specifically for
pollution and

environmental
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Objective National Indicators applied Indicators Specific Indicators
at the Regional Level for each Region

designed for

all Regions

management
EN19 Number of

complaints on

resource

conflicts

2.4.3 Sustainable Development Index

Selection was made for indicators with sufficient data to be included in the
overall indexes of the Southern Region. This resulted in the establishment of overall
index comprising 5 indicators from Economic Dimension, 6 indicators from Social
Dimension, and 4 indicators from Environmental Dimension. Each dimension was
given equal weight. Composition of the overall index is as follows:

Economic Dimension Social Dimension Environmental Dimension

Quality Capacity Building and Adjustment of the Conservation of natural

Knowledge-Based Society resources

1. Labor Productivity 1. Average Years of education 1. Proportion of remaining
mangrove forest

2. Ratio of energy 2. Test results of four major subjects 2. Size of hourly commercial

consumption to GRP marine catch

Stability Improvement in Quality and Stability of Life | Good Environmental Quality

3.Unemployment rate 3. Ratio of crime and drug cases to total 3. Ratio of water resources
population meeting minimum acceptable

quality standards to total water

resources

4.Consumer Price 4. Mortality rate of children less than 1 year old | 4. Frequency of exceeding air
Index in NorthEastern quality standards in major urban
Region areas

5. Proportion of population with major illnesses

Wealth Distribution Creation of Equality and Participation

5.Gini coefficient 6. Election turnout rates

Table 7 Southern Region ’s Sustainable Development Index classified by
Development Dimension

Index (%)
1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Economic Dimension 73.50 | 75.03 | 75.98 | 76.99 | 78.68 | 82.93 | 79.65 | 75.35
Social Dimension 76.09 | 74.54 | 73.87 | 73.48 | 78.56 | 76.74 | 80.40 | 74.83
Environmental Dimension 74.24 | 70.24 | 76.70 | 75.03 | 69.72 | 75.13 | 83.57 | 84.76
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Index (%)

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Sustainable Development
Index 74.61 | 73.27 | 75.52 | 75.17 | 75.65 | 78.26 | 81.21 | 78.32

Table 8 Southern Region 's Sustainable Development Level

Development level

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Economic Dimension 335| 350| 360| 3.70| 387 | 429| 397 | 354

Social Dimension 361 | 345| 339 | 335| 386| 3.67| 4.04| 3.48

Environmental Dimension 3.42 3.02 3.67 3.50 2.97 3.51 4.36 4.48

Sustainable Development
Level 346 | 333| 355| 352| 357| 383 | 4.12| 3.83

Notes: Level 5 means Highly Improved at the percentage of 90.0-100
Level 4 means improved, at the percentage of 80.0-89.9
Level 3 means good, or no change is made, at the percentage of 70.0-79.9
Level 2 or lower means improvement is required, at the percentage of lower than 70

Figure 7 Southern Region ’'s Sustainable Development Index classified by
Development Dimension
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Figure 8 Sustainable Development Index
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2.4.4 Sustainable Development Status

There was a positive trend for sustainable development in the Southern
Region, especially in economic and environmental dimensions. However, in
terms of social dimension, people’s quality of life needed improvement: There
was a positive trend for overall index of sustainable development during the past 8
years from 1998 to 2005, mainly as a result of the overall economic and
environmental development. On the contrary, there was a negative trend for social
development, especially regarding health and safety. Major changes that affect
sustainable development include the followings:

(1) Southern Region enjoyed stable economy and equal wealth
distribution, while quality declined:

(1.1) Decrease in economic quality: The index for quality of
economic development decreased as a result of increasing proportion of energy
consumption per product of the region. This indicated that efficiency of energy
consumption in the South decreased, partly because of an increasing number of
tourists in the past 8 years.

(1.2) Increase in economic stability: The stable economic
development index increased as a result of decreasing unemployment rate after
recovery of the economic crisis. Although there was an increasing trend for the
Region’s inflation rate caused by increasing fuel price, such rate was still at the
acceptable level. Therefore, the overall economic stability of the South tended to

increase.
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(1.3) More equal wealth distribution: Wealth Distribution Index
increased from 78.13 in the year 1998 to 80.00 in 2005 due to the decreasing in Gini
coefficient. That is, people enjoyed benefits from economic growth more equally.
However, this fact was applied only to non-agricultural sectors. In agricultural sector,
income distribution became less equal due to the difference of income between
those who grew rubber plants that were highly required by the global markets and
fishermen whose outputs were much cheaper.

(2) Quality of life of people in the Southern Region declined due to
increasing illnesses and crimes, while quality of education was still a matter
of concern:

(2.1) Capacity building was developed quantitatively rather than
qualitatively: There was a slight increase in the index of capacity building and
adjustment for knowledge-based society, from 65.13 in 1998 to 65.41 in 2005.
However, capacity building was emphasized in terms of quantity rather than quality
as reflected from continuous increase in the average years of education from 7.7
years in the year 2000 to 8.7 years in 2005. Meanwhile, the test results from 4 major
subjects indicated that as much as 50% of students did not pass the test and there
was also a negative trend in this matter.

(2.2) There was an increasing trend of illnesses among people in
the Southern Region, as well as more problems concerning safety of life and
property: Quality of life development index decreased from 85.92 in 1998 to 71.11
in 2005 due to increasing illnesses and criminal cases. Besides, mortality rate of
infants less than 1 year old in Southern Region increased continuously, indicating
urgent need for public health improvement especially among mothers and children.
At the same time, serious criminal cases as well as violations against life, body, sex,
and properties also increased continually. In addition, safety and development of
quality of life in southern region is affected by the numbers of cases of terrorism.

(2.3) People in the Southern Region ranked first in the country
for their continuous political participation: Participation index increased from
77.23 in 1998 to 87.93 in 2005 thanks to people’s interest in both local and national
politics. More people exercised their rights in local election, as well as in the election
of Members of Parliament.

(3) There was a positive trend in environmental development for
Southern Region: Environmental Development Index increased from 74.24 in
1998 to 84.76 in 2005, both in terms of conservation and quality of

environment.
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(3.1) There was a positive trend for environmental development in
Southern Region: Natural Resource Conservation Index decreased from 70.36%
in 1998 to 75.37% in 2005, resulting from the increase in the area of mangrove
forests that had been destroyed. Although the number of marine and coastal
animals slightly decreased, it was still considered to be more fertile than it was in the
Central Region.

(3.2) Environmental quality in the Southern Region was at an
acceptable level since most water sources had good quality. Only the water in
Songkhla Lake was to be concerned: Environmental Quality Index increased
from 74.24% in 1998 to 84.76% in 2005, reflecting the progress in improvement of
environmental quality. Furthermore, overall quality of the water sources in the South
during the year 1997-2005 had a positive trend due to the improvement in major
rivers and still water sources. Only Songkhla Lake needed surveillance and
improvement in terms of water quality.

||3= Development of indicators for watershed level

3.1 Pilot watershed areas

In implementing Phase 2 of the project in developing indicators for
sustainable development of Thailand during the year 2006, objectives were
established to develop sustainable development indicators of 3 pilot watersheds from
the total of 25 watershed areas. The criteria for selection of pilot watersheds are: (1)
Being large sized watershed areas with the large number of population; (2) Being
vulnerable to sustainable development; (3) Having considerable problems
concerning poverty or quality of life; (4) Being complete ecological system with the
availability of both upstream and downstream areas; (5) All watershed areas are in
Thailand, and; (6) Availability of physical diversities among those watershed. In
compliance with these criteria, selection was made for pilot watershed areas to be
included in this study. These areas include Ping, Moon, and Chao Phraya watershed
areas.

3.2 Conceptual Framework for Developing Watershed Level
Indicators

Sustainable development of watershed areas is mainly based on resources,
lifestyles, and activities of people living in those areas. Therefore, in determining the
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conceptual framework for developing watershed level indicators, it is necessary to
integrate major development issues that are mechanisms for sustainable
development of the areas. Such issues are then developed as the objectives for
sustainable development of the watershed areas and can be applied to the 3 pilot
watershed areas. These 3 objectives are:

Objective 1: Efficient conservation and management of resources for
local sustainability

Since natural resources including forest, water, and soil, are major foundation
for the living of people, it is therefore necessary to be managed appropriately
through efficient consumption with minimum impact to the environment. Major
resources must be reserved as a future environmental base, while degraded
environment must be rehabilitated for further exploitation.

Objective 2: Strong communities with sustainable society

Strength of the community is essential for sustainable development. Strong
communities with social welfare, stable residence, good physical and mental health
are necessary. At the same time, capable and knowledgeable people who are also
virtuous and persevering will bring more opportunities and choices for the community
to improve quality of life of the people. And hence people in the watershed area can
have good quality of life and will be able to live in harmony and peace with natural
resources and environment. As a result, sustainable development can finally be
achieved.

Objective 3: Life styles and self-dependency in accordance with
sufficient economy principle

Life styles, as well as activities in production and consumption of people in
the watershed areas, affect natural resources and environment of the watersheds.
Therefore, occupations of the people must be in compliance with the social
geograhy. Meanwhile, efficient exploitation of resources is required to obtain
sufficient output and to expand production for the purpose of economic activities
while the support of natural resources and environment is taken into consideration.
These factors will lead to sustainable development of the watershed areas since
production and service activities will enhance quality of life of the people while
natural resources can also be conserved for the benefits of future generation.
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Ping watershed area
4.1 Vision

“Communities are prosperous based on their local wisdom, tradition and
culture. At the same time, ecological system of the watershed is conserved and
enhanced so that it will help strengthen and create economic diversity.”

4.2 Objectives

Sustainable development of Ping watershed area requires the conservation
of upstream forest so that it can provide sufficient water to the watershed all year
round. Exploitation for agricultural purpose should aim at conserving water and soil
based on the principle of sustainable economy rather than establishing large sized
agricultural business that requires considerable amount of water and leads to
erosion of plentiful topsoil. Besides, since Ping watershed supports tourists from all
over the world, it is also necessary to conserve culture and traditions, as well as
original life styles, to prevent them from being absorbed into western culture.

In compliance with the above mentioned context of Ping watershed area
development, the following objectives were established:

1. Efficient conservation and management of resource base for local
sustainability:

1.1 Upstream forests that are natural reservoirs are conserved and
rehabilitate so that they can absorb and supply sufficient water to support the
watershed areas all year round.

1.2 Forest areas full of bio-diversity are natural heritage of Ping
watershed area are conserved to create balance of ecological system. Neighboring
communities participate in maintenance and exploitation of the forests for their living
and are able to live in harmony and peacefully with the forests.

1.3 Water resources are abundant. They can be used as sources of
food and income for the people.

1.4 All sectors are able to use and manage water resource
economically and in well-distributed manner for consumption, industry, and
agriculture both in the plain and high areas.
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1.5 Appropriate wastewater treatment is available for water used by
households, industrial manufactures, and other enterprises before being discharged
to the public.

1.6 Land utilization is appropriate and conforms to the principle of
sustainable agriculture. Conservation of soil and water to create balance for
ecological system is also taken into account.

1.7 Natural disaster warning system is available for Ping watershed
area. Meanwhile, problems from utilization of riverbank and the river areas that has
social and environmental impacts such as sand excavation must be solved so that it
will not obstruct the drainage during raining season and that landscape of the
watershed can be conserved.

2.  Strong communities with sustainable society:

2.1 People are still able to transfer their culture and wisdom. They
are enthusiastic in searching for knowledge of self-development so that they will be
able to progress knowingly and firmly along with the global change. And thus they
can be human resources of high quality.

2.2 People from all sectors, both on the plain areas and on the hills,
participate in solving problems and establishing the policies that affect their ways of
living.

2.3 People have access to basic service of the government. Besides,
they can have security and safety in terms of life and properties.

3. Life styles and self-dependency in accordance with sufficient
economy principle:

3.1 People live in accordance with the principle of sufficient
economy, with income to feed themselves and their families. That is, they are self-
dependent and are protected against the impacts caused by external factors.

3.2 Economic stability and diversity exist in the watershed area in
compliance with the basic production factors/ resources in the locals, and hence
they are sustainable sources of jobs.

4.3 Indicators

There are 26 indicators for Ping watershed area:
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Objectives Indicators

1. Efficient conservation and management of resources for local sustainability

1.1 Upstream forests that are natural
reservoirs are conserved and rehabilitate
so that they can absorb and supply
sufficient water to support the watershed
areas all year round.

WENOL1 Proportion of the remaining head
watershed forests

1.2 Forest areas full of bio-diversity are
natural heritage of Ping watershed area
are conserved to create balance of
ecological system. Neighboring
communities participate in maintenance
and exploitation of the forests for their
living and are able to live in harmony and
peacefully with the forests.

WENO2 Proportion of forest areas to total
land areas

WENO5 Number of communities with
regulations in managing their
resources traditionally

1.3 Water resources are abundant. They can
be used as sources of food and income
for the people

WENO7 Number of aquatic life conservation
areas with continuous activities

WENO08 Ratio of water resources meeting
minimum acceptable quality
standards to total water resources

1.4 All sectors are able to use and manage
water resource economically and in well-
distributed manner for consumption,
industry, and agriculture both in the plain
and high areas.

WENO09 Amount of water consumption per
person

WEN10 Number of conflicts from competition
for water

1.5 Appropriate wastewater treatment is
available for water used by households,

WEN12 Proportion of appropriate treated
waste water in local administrative

conforms to the principle of sustainable
agriculture. Conservation of soil and
water to create balance for ecological
system is also taken into account.

industrial manufactures, and other area
enterprises before being discharged to
the public.
1.6 Land utilization is appropriate and | WEN13 Proportion of sustainable agricultural

area per total agricultural area

1.7 Natural disaster warning system is
available for Ping watershed area.
Meanwhile, problems from utilization of
riverbank and the river areas that has
social and environmental impacts such
as sand excavation must be solved so
that it will not obstruct the drainage
during raining season and that landscape

WEN14 Number of complaints concerning
problems from invasion or sand
excavation, or other activities
concerning the impacts from
exploitation of the river bank area.

WEN15 Value of damage caused by flood
and drought each year
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Objectives

Indicators

of the watershed can be conserved.

2. Strong communities with sustainable society

2.1 People are still able to transfer their
culture and wisdom. They are
enthusiastic in searching for knowledge
of self-development so that they will be
able to progress knowingly and firmly
along with the global change. And thus
they can be human resources of high
quality.

WSCO01 Number of local groups/ learning
centers established for the purpose
of self-development (group
learning), i.e: Woman Group,
Weaving Group, Saving Group

WSCO02 Proportion of people preferring to
watch documentary or general
knowledge programs

WSC22 Indicator for lifelong education

2.2 People from all sectors, both on the plain
areas and on the hills, participate in
solving problems and establishing the
policies that affect their ways of living.

WSCO03 Proportion of communities with
community master plan

2.3 People have access to basic service of
the government. Besides, they can have
security and safety in terms of life and
properties.

WSCO04 Proportion of physician per
population

WSCO05 Proportion of teacher per students

WSCO06 Proportion of households with clean

water for consumption all year round
WSCO07 Number of AIDS patients per
population of 100,000

WSCO08 Proportion of criminal and drug
cases per population of 100,000

3. Life styles and self-dependency in accordance with sufficient economy principle

3.1 People live in accordance with the
principle of sufficient economy, with
income to feed themselves and their
families. That is, they are self-dependent
and are protected against the impacts
caused by external factors.

WECO01 Number of households with the
minimum annual income of 20,000
Baht per person

WECO02 Average saving rate
WECO03 Rate of debt per household income

3.2 Economic stability and diversity exist in
the watershed area in compliance with
the basic production factors/ resources in
the locals, and hence they are
sustainable sources of jobs.

WECO04 Unemployment rate
WECO5 Rate of land owned by farmers
WECO06 Economic Diversity Index

4.4 Sustainable Development

Index

In establishing the sustainable development index of Ping Watershed Area, only
indicators with sufficient data and which are in compliance with the concept of
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sustainable development in each specified criteria are selected. As a result, the index

comprising the total of 10 indicators are achieved as follows:

Conservation and
management of resources

Strong communities with
sustainable society

Life styles and self-dependency in

accordance with sufficient

Participation of communities
in conservation and
exploitation of forest area

Access to basic service provided
by the government / safety and
stability in life and properties

1. Proportion of forest per land
area

1. Proportion of physician per
population

2. Proportion of teacher per
students

Abundant natural water
resources

3. Proportion of households with
clean water for consumption all
year round

2. Ratio of water resources
meeting minimum acceptable

4. Number of AIDS patients per
population of 100,000

economy principle

Self-dependency and self-immune

1. Number of households with the
minimum annual income of 20,000
Baht per person

2. Rate of debt per household
income

Economic stability and diversity

3. Unemployment rate

quality standards to total water
resources

5. Proportion of criminal and drug

cases per population of 100,000

4.5 Sustainable Development Status

The evaluation of Ping watershed area development based on sustainable
development indicators in Ping watershed area under the conceptual framework of
sustainable development yields the following results:

1. An increase in the forest area of Ping Watershed/ Emphasis
should be made to increase efficiency in management and conservation of
the

sustainable development status of Ping Watershed area concerning efficient

natural base and natural disaster surveillance:  From evaluation  of
management and conservation of natural resource base for local sustainability,
increasing trend for the forest area in the watershed was found. However, most of
them were economic forest, which could not clearly reflect quality or fertility of the
existing forests. On the contrary, the area of upstream forests decreased when
compared to the past, and efficiency in environmental management and disaster
control had a negative trend as reflected from the increasing rate of water
consumption per head and decreasing quality of water sources. Besides, Ping River
was invaded, and thus obstacles were made against the water flow during rainy
season. This resulted in the flood over the city and households as well as an

increasing rend of damage value from flood and drought. Besides, the flood in Ping
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watershed was also the main reason for the flood in Chao Phraya watershed area.

2. People had good quality of life with widespread access to
government welfare/ Self-development assembling was achieved for more
participation in community management, which would lead to strong
community: In evaluating Ping watershed development regarding strong
communities with sustainable society, it was found that people in the watershed
area had better quality of life according to their widespread access to the
government services and additional safety in life and properties. Besides, there were
increasing trends for the proportion of teacher per students and sufficiency of clean
water consumption of households. On the contrary, the number of AIDS patients
and drug cases tended to decline. Furthermore, there was also a positive trend in
people assembling for self development and community improvement, and thus the
communities became stronger.

3. There was a positive trend for economic stability and income of
the people, while their self-dependent ability decreased: From the evaluation of
sustainable development in terms of sufficient ways of living and self-dependent
ability of the people in Ping watershed area, there was a positive trend for quality of
life and economic stability of the people. The unemployment rate declined, while the
proportion of households with the minimum income of 20,000 Baht per person
increased continually. Meanwhile, there was not much change for the rate of land
possession among farmers. However, the rate of debt comparing to income of the
household in the watershed area increased, mainly due to increasing product and
service prices. Besides, consumerism played more roles. As a result, self-
dependent ability and economic immune of people in Ping Watershed area tended
to decrease.

|| 5 | Moon Watershed Area

5.1 Vision

“Moon Watershed is an area with abundant resource base where people in
the area can exploit continuously and in a sustainable fashion for the well being
of their family. At the same time, their dignity and self-dependent ability, as well
as cultural ways of the community, can be maintained.”
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5.2 Objectives

Sustainable development of Moon Watershed requires conservation of limited
upstream forests so that they can release water to support the watershed. Urban waste
water need to be treated efficiently before being discharged to the river. Besides, small-
sized reservoirs at the farm level must also be developed so that people can have
sufficient water for consumption and for agricultural purpose in supplying outputs all year
round. Furthermore, the development of such small-sized reservoirs also helps reduce
limitation of areas in which large-sized reservoirs cannot be made and reduce problems
from outspread of saline water. There are limited forest areas in Moon Watershed while
people have considerable needs to utilize the forest. Therefore, it is necessary to
conserve the forests surrounding agricultural areas in order to create stability of food, to
reduce problems from saline soil, as well as to create balance of nature and reduce
dependency on natural forest. In the same manner, freshwater swamp forest must be
conserved so that it can be used as a nursery of aquatic life and to conserve bio-
diversities that will bring about food and income. In addition, culture and traditions of
local communities must also be conserved. At the same time, capacity building for
human resource must be enhanced in order to create quality labors who can work in
their community so that family members can be together. Exploitation of land in
accordance with ecological system of the watershed area is encouraged, as well as
production and consumption in compliance with the principle of sufficient economy so
that people can live happily in their local community.

From the above mention context of sustainable development of Moon
Watershed area, the development objectives are established as follows:

1. Efficient conservation and management of resources for local
sustainability

1.1 Major upstream forests, especially Dong Phyayen — Khao Yai,
and Phupan, are rehabilitated and conserved as a source of water supply for the
watershed areas all year round.

1.2 Conservation of forests surrounding agricultural areas to
enhance food security, to reduce saline soils and to reduce dependency on natural
watershed forests.

1.3 Freshwater swamp forests that have surrounded the Moon River
for ages are rehabilitated and conserved to enhance abundance of fishing resource
and bio-diversity, which will bring about security for present and future communities.
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1.4 Increase in quantity of small-sized reservoirs in farm areas so
that people can have sufficient water for consumption and for production of
agricultural outputs all year round.

1.5 Water from households, industries manufactures, and other
enterprises is treated thoroughly and efficiently before being discharged to the
public.

1.6 Natural disaster warning system is available for the Moon
Watershed area. Agricultural operation is appropriate and complies with ecological
system of the watershed. Problems from expansion of saline soils are prevented
and solved.

2.  Strong communities with sustainable society

2.1 Capacity building of people in the communities is enhanced on
the base of the existing community culture. Therefore, people are able to work in
their hometown, and thus no need to migrate for occupational purpose, which in turn
leads to collapse of families.

2.2 People have good health and good access to government’s basic
services and continuous education.

2.3 People conserve their traditions, ways of living, culture, and local
wisdom.

2.4 People in the society are compassionate. Participation is
encouraged among networks. People and communities have the right to manage
watershed resources to prevent conflicts among the communities and between
communities and the government regarding development projects in the area.

3. Life styles and self-dependency in accordance with sufficient
economy principle:

3.1 People are able to live in accordance with the concept of
sufficient economy. They have sufficient income to feed themselves and their family.
They are self-dependent, and are protected against impacts from external factors.

3.2 Economic stability and diversity exist in the watershed area in
compliance with the basic production factors/ resources in the locals, and hence
they are sustainable sources of jobs.
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5.3 Indicators

There are 23 indicators for Moon Watershed area:

Objectives Indicators

1. Efficient conservation and management of resources for local sustainability

1.1 Major upstream forests, especially Dong
Phyayen — Khao Yai, and Phupan, are
rehabilitated and conserved as a source
of water supply for the watershed areas
all year round.

WENO1 Proportion of the remaining head
watershed forest

1.2 Conservation of forests surrounding
agricultural areas to enhance food
security, to reduce saline soils and to
reduce dependency on natural watershed
forests.

WENO3 Proportion of households with
surrounding forests

1.3 Freshwater swamp forests that have
surrounded the Moon River for ages are
rehabilitated and conserved to enhance
abundance of fishing resource and bio-
diversity, which will bring about security
for present and future communities.

WENO4 Proportion of the remaining
freshwater swamp forests

1.4 Increase in quantity of small-sized
reservoirs in farm areas so that people
can have sufficient water for consumption
and for production of agricultural outputs

all year round.

WEN11 Proportion of agricultural areas with
small-sized reservoirs

1.5 Water from households, industries
manufactures, and other enterprises is
treated thoroughly and efficiently before
being discharged to the public.

WENO8 Ratio of water resources meeting
minimum acceptable quality
standards to total water resources

1.6 Natural disaster warning system is
available for the Moon Watershed area.
Agricultural operation is appropriate and
complies with ecological system of the
watershed. Problems from expansion of
saline soils are prevented and solved.

WEN13 Proportion of sustainable
agricultural area per total
agricultural area

WEN15 Value of damage caused by flood
and drought

WEN16 Annual expansion rate of saline soil

2. Strong communities with sustainable soc

iety

2.1 Capacity building of people in the
communities is enhanced on the base of
the existing community culture.

Therefore, people are able to work in

WSCO01 Number of local groups/ learning
centers established for the purpose
of self-development (group
learning), i.e: Woman Group,

45




The Development of Thailand’s Sustainable Development Index Project : Phase Il FY 2006

Executive Summary

Objectives Indicators

their hometown, and thus no need to
migrate for occupational purpose, which
in turn leads to collapse of families.

Weaving Group, Saving Group

WSCO09 Rate of migration for occupational
purpose

2.2 People have good health and good
access to government’s basic services
and continuous education.

WSCO04 Proportion of physician per
population

WSC10 Proportion of patients suffer from
liver fluke

WSC11 Proportion of people with the
minimum education of high school

WSC22 Indicator for lifelong education

2.3 People conserve their traditions, ways of
living, culture, and local wisdom.

WSC12 Number of communities conducting
cultural conservative activities and
traditional transfer (Wan Nao, Liang
Jao Luang Tum)

2.4 People in the society are compassionate.
Participation is encouraged among
networks. People and communities have
the right to manage watershed resources
to prevent conflicts among the
communities and between communities
and the government regarding
development projects in the area.

WSC13 Number of conflicts from
competition against natural
resources

3. Life styles and self-dependency in accord

ance with sufficient economy principle:

3.1 People are able to live in accordance with
the concept of sufficient economy. They
have sufficient income to feed themselves
and their family. They are self-dependent,
and are protected against impacts from
external factors.

WECO01 Number of household with the
minimum annual income of 20,000
Baht per person

WECO02 Average saving rate

WECO03 Rate of debt per household income

3.2 Economic stability and diversity exist in

the watershed area in compliance with the

basic production factors/ resources in the
locals, and hence they are sustainable
sources of jobs.

WEC04 Unemployment rate
WECO5 Rate of land owned by farmers
WECO06 Economic Diversity Index

WEC10 Scarcity of labor in agricultural
sector
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5.4 Sustainable Development Index

In establishing the total index of Moon Watershed, only indicators with sufficient
data are selected. As a result, the total indexes comprising the total of 8 indicators are
achieved as follows:

Conservation and management Strong communities with Life styles and self-

of resource sustainable society dependency in accordance
with sufficient economy

principle
Forest conservation and Capacity building for human Self-dependency and self-
rehabilitation resource on the basic of culture immune
1. Proportion of forest areas to 1. Migration rate 1. Number of household with the
total land areas minimum annual income of
20,000 Baht per person
2. Rate of debt per household
income
Abundance of natural water Health and access to basic Economic stability and
resources services diversity
2 . Ratio of water resources 2. Proportion of physician per 3 .Unemployment rate
meeting minimum acceptable population
quality standards to total water
resources
3. Proportion of people with the
minimum education of high school

5.5 Sustainable Development Status

The evaluation of development status based on indicators of Moon Watershed
under the conceptual framework of sustainable development yields the following results:

1. Efficient conservation and management of resources for local
sustainability: From the evaluation of sustainable development status of Moon
Watershed area concerning efficient management and conservation of natural resource
base for local sustainability, it was found that the upstream forest areas decreased to the
crisis level and led to more serious problems from drought. Meanwhile, there was also a
decreasing trend for the farm-surrounding forests and freshwater swamp forests, which
was a threat to stability of food and health, as well as major income of the community.
As for the water sources running through towns and communities, there were also
problems concerning quality of water, and hence less water was available for utilization.
However, more farmers turned to grow plants in accordance with the principle of
sustainable agriculture. As for the expansion of saline soil, although the areas affected
by saline soil reduced from the past, it was still necessary to monitor and to solve further
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problems. Furthermore, Moon Watershed usually confronted problems from annual
floods and droughts, which caused great damage to people’s properties.

2. Strong communities with sustainable society: From evaluation of
Moon Watershed development concerning community’s strength and sustainable ways
of living, it was found that more people in the area grouped together in a creative fashion
for the purposes of self-development and self-dependency. This was considered from
the increasing number of community enterprises approved for registration. Meanwhile,
although the proportion of physician per population was still lower than the country’s
average, it had a tendency to improve. Besides, there was also a positive trend
concerning the people’ s death from Liver Fluke disease. However, it was essential to
provide further knowledge to the people, since the adjustment of eating culture of the
communities would take some time. Furthermore, people in Moon watershed were more
able to think and do things efficiently thanks to increasing proportion of people with
minimum education of upper secondary school. Therefore, those people would have
more choices concerning their occupations, which would also result in better quality of
life. However, problems from migration of working aged people still increased. Most of
them moved to Bangkok and vicinity areas. Such migration might lead to other social
problems, especially problems from children and the elderly being left behind. At the
same time, no data was available concerning the conflicts from competition for
resources. However, the conflict situations between the government and the people
caused by the construction of Pak-Moon and Rasi-salai dams indicated that the
government administrative system did not allow the people to participate and to give
opinions concerning the projects to be conducted in their communities.

3. People had more income. Economy was more stable, while ability in
self-dependence and economic immune of the households declined: In the
evaluation of Moon Watershed development regarding life style and self-dependency
based on the principle of sufficient economy, a positive trend was found for the
proportion of households with minimum annual income of 20,000 Baht per person.
Besides, rate of unemployment also declined. This indicated the positive trend for the
development of economic stability and people’s income. However, since the proportion
of debt per average household income increased, and the rate of farmers’ possession of
land exceeding 10 Rai decreased, ability in self-dependency and the immune against
the impacts from external factors among the people in the watershed area seemed to
decline.
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“ 6 Chao Phraya Watershed

6.1 Vision

“Chao Phraya Watershed is conserved so that it will maintain its value as a
major resource base for the development of quality of life of the people in the
watershed area in a stable and sustainable fashion.”

6.2 Objectives

Sustainable development must be in accordance with ecological system of the
watershed area. Therefore, the establishment of objectives and indicators of the area
must comply with the geographical conditions and lifestyle of the people. In considering
the attributes of Chao Phraya watershed areas, it is found that there are considerable
differences between the upper area of the watershed, starting from Nakornsawan, and
the lower area ending at Samut Prakarn. There are differences in terms of geographical
conditions and activities in utilization of land. The upper watershed, ranging from
Nakornsawan to Ang-thong provinces, mainly consists of large sized agricultural areas.
Majority of people are farmers, especially rice farm, and fruit plantation. Good irrigation
systems are available. As for the middle area, around Ayudhaya and Patumthani
provinces, agricultural areas are also found. However, as its geographical condition is a
Flood Plain, this area receives water from the upper area before it flows to the sea. At
the same time, expansion of cities in this area is rather rapid and without propper
direction. As for the lower part of Chao Phraya watershed, ranging from Nonthaburi
province to Chao Phraya estuary, it is an urban area and the nation’s centers for
business, trading, and industry. Besides, the area is connected with the coast.

Therefore, it is necessary that this study divide Chao Phraya watershed area into
3 parts, namely Upper Chao Phraya, Middle Chao Phraya, and Lower Chao Phraya,
according to the above mentioned geographical and ecological conditions. However,
since the basic data collection system is based on administrative boundary, the
researcher team combine the 3 areas of watershed with the administrative map in order
to obtain the data for evaluation of the watershed development. Therefore, each part of
Chao Phraya watershed area consists of the following provinces:

1) Upper Chao Phraya, consists of 5 provinces: Nakornsawan, Chainart,
Lopburi, Singburi and Saraburi;

2) Middle Chao Phraya, consists of 3 provinces: Ang-thong, Ayudhaya and
Patumthani;
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3) Lower Chao Phraya, consists of 3 provinces: Bangkok, Nonthaburi and
Samutprakarn.

From the division of Chao Phraya watershed into 3 parts, each part will have
different context of development. That is, the Upper area must be maintained for
agriculture, while strength of local community must also be conserved. As for the Middle
area, it should be saved for agriculture as well. Besides, it must also be protected from
being invaded from expansion of urban and industrial area. As this area is a flood plain,
mitigation attempts should also be made through the availability of water receiving area
to slow down the flow of river from the North. The community must have knowledge and
understanding about the natural conditions in their area, and must have skills to cope
with any occurrence. As the Lower Chao Phraya is mainly an urban and industrial
area, emphasis must be made to prevent and to solve problems from pollution and
environment in order to enhance its livability. Besides, the coastal area and estuary must
be conserved to create ecological balance.

According to the above mentioned context in sustainable development of Chao
Phraya Watershed, the objectives of development were established as follows:

1. Efficient conservation and management of resources for local
sustainability/ Problems from pollution are solved to enhance livability of the
cities:

Upper Chao Phraya

1.1 Bueng Boraphet Lake, a large sized still water reservoir located
in Chao Phraya Watershed is rehabilitated so that it can regain its fertility and
biological diversity to be used as a source of food and income for the community.

1.2 Water utilization and management are efficient. Plantation is
systemized and is in accordance with the geographical and ecological conditions, as
well as with the available amount of water.

1.3 Quality of overall water sources is acceptable, and the water can
be used for consumption.

1.4 Agricultural is conducted in a sustainable manner, and
conservation of soil and water is taken into consideration.

Middle Chao Phraya

1.5 Sustainable utilization of land/ Conservation of soil and water is
taken into consideration.
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1.6 Availability of efficient utilization and management of water
resources. Fair distribution of water to various sectors is made.

1.7 Efficient warning system against flood disaster is available in
Chao Phraya Watershed. People are able to adjust themselves and had ability to
cope with the situations. Natural sources of water are conserved to decelerate the
speed of water or to retain the water (Monkey Cheek Retention Concept). Besides,
to mitigate problems of flood, potential area should be prepared to retain sufficient
water to decelerate the flow of water from the North.

Lower Chao Phraya

1.8 Quality of all water resources is acceptable, and the water can be
used for consumption.

1.9 Pollution and environmental problems, such as wastewater, dust and
garbage, and insufficient public parks are solved and improved to make the cities
more livable. The green areas outside the cities are conserved to improve scenery
and to create environmental balance in the long run.

1.10 Resources in the delta and coastal areas are conserved to create
ecological balance. Aquatic breeding along the coast is conducted appropriately,
while the impacts on water sources are taken into consideration. Problems
regarding the expansion of saline water is prevented and solved by ways of good
management.

2. Strong communities with sustainable society

2.1 People have wide access to basic public health service. They
have good health and safety in their life and properties.

2.2 Family institute is strong. People lead their life by adhering to
moral, integrity, and responsibility toward the society, which is free from destructive
paths and other bad influences.

2.3 People are able to adjust themselves to current changes of the
world. They are able to analyze, to make decision, to solve problems and to improve
their quality of life continuously and efficiently. Besides, they also gather in groups,
clubs, cooperatives, or local organizations, to manage and to solve local problems,
to take care of archeological sites, to maintain culture, traditions and local wisdom,

as well as to conserve natural resources and environment.

2.4 People participate in developing and determining public policies
that affect their life. Management and administration of the government sector and

local government organizations are efficient and transparent. Law enforcement is
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fair, while impacts on society and natural resource bases are taken into
consideration.

2.5 The youth are capable of thinking and doing based on their
potential knowledge and capacity. They are also protected from Westernized values.

3. Life styles and self-dependency in accordance with sufficient
economy principle

3.1 People live in accordance with the principle of sufficient
economy. They also have sufficient income for themselves and their family and are
well immune against the impacts from external factors.

3.2 Existence of economic stability and diversity in accordance with
production factors/ local resources, which bring about sustainable sources of
occupations for local people.

3.3 Agricultural areas in the Upper and Middle watershed are
conserved as a source of food for the nation. As for the industrial production and
services conducted in this area, consideration must be made on the impacts to the
environment and quality of life of the people.

3.4 Problems from traffic jam are solved. Transportation system is
efficient and is able to connect the transportation between cities and rural areas.

6.3 Indicators

There are 33 indicators 33 for Chao Phraya Watershed

Objectives Indicators

1. Efficient conservation and management of resources for local sustainability/
Problems from pollution are solved to enhance livability of the cities

= Upper Chao Phraya

1.1 Bueng Boraphet Lake, a large sized still | WENO6 Species and numbers of water-
water reservoir located in Chao Phraya birds in Bueng Boraphet
Watershed is rehabilitated so that it can
regain its fertility and biological diversity
to be used as a source of food and
income for the community.

1.2 Water utilization and management are WENO09 Amount of water consumption per
efficient. Plantation is systemized and is person
in accordance with the geographical and | WEN22  Proportion of irrigation agriculture
ecological conditions, as well as with the area per potential area
available amount of water.
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Objectives Indicators

1.3 Quality of overall water sources is WEBO08 Ratio of water resources meeting
acceptable, and the water can be used minimum acceptable quality
for consumption. standards to total water resources
1.4 Agricultural is conducted in a sustainable | WEN13 Proportion of sustainable
manner, and conservation of soil and agricultural area per total
water is taken into consideration. agricultural area
= Middle Chao Phraya
1.5 Sustainable utilization of land/ WEN13 Proportion of sustainable
Conservation of soil and water is taken agricultural area per total
into consideration. agricultural area
1.6 Availability of efficient utilization and WENO09 Amount of water consumption per
management of water resources. Fair person
distribution of water to various sectors is | WEN10 Number of conflicts caused by
made. competition for water
1.7 Efficient warning system against flood WEN15 Value of damages caused by
disaster is available in Chao Phraya annual flood and drought
Watershed. People are able to adjust
themselves and had ability to cope with
the situations. Natural sources of water
are conserved to decelerate the speed of
water or to retain the water (Monkey
Cheek Retention Concept). Besides, to
mitigate problems of flood, potential area
should be prepared to retain sufficient
water to decelerate the flow of water
from the North.
1.8 Quality of all water resources is WENO08 Ratio of water resources meeting
acceptable, and the water can be used minimum acceptable quality
for consumption. standards to total water resources
= Lower Chao Phraya
1.9 Pollution and environmental problems, WEN17 Frequency of exceeding air quality
such as wastewater, dust and garbage, standards in major urban areas
and insufficient public parks are solved WEN18 Waste diverted from Landfills
and improved to make the cities more WENO08 Ratio of water resources meeting
livable. The green areas outside the minimum acceptable quality
cities are conserved to improve scenery standards to total water resources
and to create environmental balance in WEN19 Proportion of green areas in urban
the long run. areas
1.10 Resources in the delta and coastal WEN20 Rate of annual coastal erosion
areas are conserved to create ecological | WEN21  Proportion of water resources in
balance. Aquatic breeding along the Inner-Gulf of Thailand meeting
coast is conducted appropriately, while minimum acceptable quality
the impacts on water sources are taken standards
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Objectives Indicators

into consideration. Problems regarding
the expansion of saline water is
prevented and solved by ways of good
management.

2. Strong communities with sustainable so

ciety

from Westernized values.

2.1 People have wide access to basic public | WSC08 Proportion of criminal and drug
health service. They have good health cases per population
and safety in their life and properties. WSC14 Proportion of population suffering

from illnesses each year
WSC15 Proportion of mental health
patient per 1,000 people

2.2 Family institute is strong. People lead WSC16 Rate of divorce
their life by adhering to moral, integrity, WSC17 Rate of sexual offense cases per
and responsibility toward the society, 100,000 people
which is free from destructive paths and
other bad influences.

2.3 People are able to adjust themselves to WSC12 Number of communities
current changes of the world. They are conducting activities on
able to analyze, to make decision, to conservation and transfer of art,
solve problems and to improve their culture, and tradition
quality of life continuously and efficiently. | WSC18 Increasing rate of the number of
Besides, they also gather in groups, community organizations
clubs, cooperatives, or local (community enterprises,
organizations, to manage and to solve cooperatives)
local problems, to take care of WSC22 Indicators for lifelong education
archeological sites, to maintain culture,
traditions and local wisdom, as well as to
conserve natural resources and
environment.

2.4 People participate in developing and WSCO03 Proportion of communities with
determining public policies that affect community master plan
their life. Management and administration | WSC19 Proportion of public projects being
of the government sector and local approved by the communities per
government organizations are efficient total public projects
and transparent. Law enforcement is fair,
while impacts on society and natural
resource bases are taken into
consideration.

2.5 The youth are capable of thinking and WSC20 Rate of students pursuing their
doing based on their potential knowledge higher education
and capacity. They are also protected WSC21 Test results for 4 major subjects

3. Life styles and self-dependency in accordance with sufficient economy principle

3.1 People live in accordance with the

WECO01

Number of households with the
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Objectives Indicators

principle of sufficient economy. They minimum annual income of
also have sufficient income for 20,000 Baht per person
themselves and their family and are well | WEC02 Rate of saving
immune against the impacts from WECO03 Rate of debt per household
external factors. income

3.2 Existence of economic stability and WEC04 Unemployment rate

diversity in accordance with production WECO05 Rate of land owned by farmers
factors/ local resources, which bring WEC06 Economic Diversity Index
about sustainable sources of
occupations for local people.

3.3 Agricultural areas in the Upper and Upper
Middle watershed are conserved as a WECO07 Rate of agricultural area per total
source of food for the nation. As for the area
industrial production and services Middle
conducted in this area, consideration WECO08 Rate of urban and industrial areas
must be made on the impacts to the expansion into agricultural areas

environment and quality of life of the

people.

3.4 Problems from traffic jam are solved. Lower
Transportation system is efficientandis | WEC09 Average time used in daily
able to connect the transportation transportation by public
between cities and rural areas. transportation system

6.4 Sustainable Development Index

In establishing the total index of Chao Phraya Watershed, only indicators with
sufficient data and which are in compliance with the concept of sustainable development
in each specified criteria are selected. As a result, the total indexes comprising the total
of 11 indicators are achieved as follows:

Conservation and management of Strong communities with Life styles and self-dependency

resources sustainable society in accordance with sufficient

economy principle
Efficient utilization and Good quality of life and Self-dependency and immunity
management of water access to basic services

provided by the government

1. Rate of water consumption per 1. Proportion of criminal and 1. Households having minimum
person drug cases per population average annual income of 20,000
Baht per person

2. Proportion of mental health 2. Rate of debt per household

patient per 1,000 people income
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Conservation and management of Strong communities with Life styles and self-dependency

resources sustainable society in accordance with sufficient

economy principle

Water quality Strong families/ People are of | Economic stability and diversity
virtue and are responsible for
the society

2. Ratio of water resources meeting 3. Rate of divorce 3. Unemployment rate
minimum acceptable quality
standards to total water resources

Urban environment quality

3. Frequency of exceeding air quality
standards in major urban areas

4. Proportion of green areas in urban
areas

Conservation of ecological

system and coastal resources

5. Proportion of water resources in
Inner-Gulf of Thailand meeting
minimum acceptable quality

standards

6.5 Sustainable Development Status

The evaluation of development status of Chao Phraya Watershed vyields the
following results:

1.  Efficient conservation and management of resources for local
sustainability:  The evaluation was made on the development status of Chao Phraya
Watershed with regard to Efficient conservation and management of resources for local
sustainability. As for the Upper Chao Phraya Watershed area, the status of water birds,
both with regard to species and number, was not clear due to limitation of data.
However, other data from relevant agencies and other expertise indicated that Bueng
Boraphet Lake became more degraded. This reflected that the environment did not
support the Lake as a source of young aquatic breeding for Chao Phraya river.
Meanwhile, the amount of water consumption among the people increased, while the
water quality was at the moderate to good levels. In terms of sustainable agriculture, it
was found that the proportion of chemical free agriculture was 10% of total agricultural
areas.

As for the Middle Chao Phraya area, it was found that the proportion of
agricultural area free from chemical use or with the reduction in the use of chemical was
27% of total agricultural area, and a positive trend was expected. The rate of water
consumption per person was higher than Upper Chao Phraya. The maximum use of
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water was in Ayudhaya, partly because it was the location for considerable number of
industrial factories. As for conflicts caused by competition for water, no data was
available for evaluation. However, competitions for water among agricultural and
industrial sectors, as well as urban communities, that occurred almost annually indicated
seriousness of the unsolved problems. At the same time, the value of damages caused
by flood and drought tended to increase. In particular, problems from flood brought
about considerable economic damage and affected the quality of life of the people. In
terms of quality of the water sources, substantial problems concerning the water quality
were found and were obstacles against the use of water for production of tap water for
people in the Lower Chao Phraya watershed area.

As for Lower Chao Phraya, particulate matter was still a major problem of
Samut Prakarn and Bangkok due to an increase in number of vehicles. Meanwhile,
overall quality of water was deteriorated due to untreated sewage from communities,
industrial and agricultural sectors. Similarly, quality of water in the Inner-Gulf of Thailand
and coastal erosion were still major problems to be solved. However, it was pleasant to
learn about the continuous increase in public park areas in Bangkok, which would
provide more shadow and pleasant scenery to the city and would facilitate recreational
activities of the people.

2. Strong communities with sustainable society: From the evaluation of
Chao Phraya Watershed development in terms of strong community with sustainable
society, it was found that the society needed to be remedied. This was because people
had problems concerning their safety in term of life and properties. Besides, both
physical and mental illness increased, mainly because of risky behaviors, in particular,
from consumption of food. Meanwhile, economic pressure and living conditions in the
society aggravated, and relationship in the family was worsened as indicated by the
increasing rate of divorces. Thus, there was a concern that more serious problems
would occur in the future. Furthermore, test results were lower than ideal, which was an
obstacle against capacity building and ability in adjustment to cope firmly with social
changes.

3. There was a positive trend for economic stability and income of
people in Chao Phraya watershed, while their ability of self-dependence and
economic self-immunity decreased: From the evaluation of Chao Phraya Watershed
development in terms of self-dependency according to the principle of sufficient
economy, there was a positive trend for the rate of households with the minimum annual
income of 20,000 Baht per person. Besides, unemployment rate seemed to decrease to
be under the target criteria. This indicated that the economy was more stable and people
had more income. However, the rate of average debt per average household income
also increased, while the rate of land possession among farmers decreased. Therefore,
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ability of self-dependency and economic immunity of the people decreased, especially
among those in agricultural sector. That is, there was a negative trend for wealth
distribution with regards to the use of land resource in agricultural sector.

“ 7 | Recommendations

7.1 Overall recommendations:
¢ Economic dimension

1) Increase agricultural production efficiency by promoting research and
development on agricultural mechanical technology and plant species technology.
Problems concerning agricultural product prices should be mitigated by promotion of
agricultural product market, crop insurance system, and agricultural cooperatives in all
communities.

2)  Add value to the products by promoting the application of knowledge on art
and culture or local wisdom to the product and service design in response to the
consumption trend and the external market need. Examples include the development of
medical and health service through the integration of modern technology and cultural
intelligence, as well as the use of local knowledge in creating skin care, health treatment,
and spa products from herbal plants.

3) Promote the use of renewable energy, for example, by research and
development for new simple and low cost technology. Community should be supported
to produce renewable energy by using raw materials that can easily be found in local
areas and can be used with agricultural machines. Apart from more use of renewable
energy, such findings will help reduce the cost of agricultural operation.

4)  Production base should be expanded to other provinces of the region,
apart from major provinces that are economic and trading centers. Such expansion will
also enhance fair distribution of income. Infrastructure should be improved, and
industrial zoning should be established in the target areas to encourage investment and
to promote the distribution of investment to other areas.

5)  Solve problems concerning land possession in a sustainable fashion by
reforming land management and distribution. That is, attempts should be made to
reduce and eradicate the exchange of land for speculation purpose. For example, by
making the speculation suffers from excessive cost, or by increasing tax burden for
possession of land without utilizing it. This will also prevent the claim for the right of land
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in the forest areas and will release more land that has been held without being utilized
into the market. Furthermore, land distribution should be in the advantage of farmers
who do not own their land.

¢ Social Dimension

1)  Formal and non-formal education should be expanded. Promote free-will
education to create the culture of lifelong learning for the people of all ages. Besides,
quality of education should be enhanced, especially in small sized schools in which
there are insufficient teachers and limited resources. Such schools should be improved
so that the students can have the opportunities and quality in education as those in
large-sized schools.

2)  Strengthen the family institution. Parents should be encourage to behave
well to be good samples for their children. They should also teach their children to lead
their life in virtuous and economical ways. Parents should take good care and contribute
sufficient time to their family. Education should be used as a tool to foster happy family
through integration of the knowledge on family study and enhancement of life skills into
the curriculum of all levels, especially secondary and higher education levels.

3) Expansion of social protection system to cover people with status
problems, the under-privilege, or those who were born and have lived in Thailand but
have not been granted with Thai nationality. Consideration should also be made about
relevant laws and regulations to increase the access to health and educational
assurance of those groups of people.

4) Create more security for the elderly by promoting saving for future
economic and social stability. Restore the value of gratitude towards parents, relative
system, and communities. Mercy and assistance should be provided to the poor elderly
who do not have relatives to take care of. Communities should be encouraged to
participate in taking care of the elderly. Besides, study should be made regarding the
long-term operational mechanism to reduce problems from rapid enter into the elderly
society, especially the promotion of saving for life after retirement among illegal labor

group.

5)  Strengthen safety of life and properties by promoting the operation of
relevant people’s organizations. For example, there should be measures and
operational guidelines in giving information or being witness in legal cases efficiently.
Drug problems should be prevented and solved among various target groups, especially
children, youth, and laborers. Improvement of justice system should also be expedited to
be more efficient.
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6) Physical and mental health should be enhanced. Promotion should be
made so that people will be more aware of the problems and hence change their
behaviors to seriously take care of their health to reduce illnesses. Support should also
be provided to the roles of community concerning health care and health monitoring.
Basic services should be available to promote sufficient exercise and recreational
activities among the people.

¢ Environmental dimension

1)  Attempts should be made in restoring degraded soil so that it can be used
in accordance with the potential of the land. Farmers should be encourage to adjust from
traditional chemical based mono-crop agriculture to integrated agriculture with
supporting diversity of plants. The later form of agriculture will produce different yields
all year round. Besides, organic fertilizers should be used to enhance long-term humidity
to the soil and to provide natural fertility. This will in turn reduce the cost of maintenance,
as well as reduce risk from mono-crop products. Besides, outputs from integrated
farming can also be used for household consumption, and hence reduce the cost of
living. Therefore, it is a way to be free from poverty accumulated from mono-crop
farming practice.

2) Promote the environmental tax collection from chemical pesticides at
different levels in accordance with the level of toxicity. By using this method, users of
pesticides will share the responsibility in the impacts of the products on health and
environment through marketing mechanism of the products. At the same time, campaign
should be made to promote consumption of safe products, and to establish more
markets to support chemical free products.

3) Restore the quality of water in ponds, canals, and rivers, especially in
highly populated major cities of each region. Wastewater treatment should be provided
in specific areas both at the household and enterprise levels. Collection of wastewater
treatment fees should be expedited to create mechanism in controlling wastewater
discharge. Besides, the collected fees can be used as the expenses in operation of
overall water treatment system to reduce impurity of the water sources. Other measures
regarding the pollution discharge fees and pollution management fees should also be
applied to control the discharge of wastewater into the water sources.

4)  Establish the management system to conserve and utilize coastal
resources in a sustainable fashion, while emphasis should be made on participation
from local community. Examples include the support and approval provided to the
establishment of Coastal Fishing Community Organization, which will join in clearly
determining coastal fishing area and conservation area. Besides, there should be a
registration for the number of fishing boats in order to reduce the number of fishing boats
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in the future and to promote fishing in accordance with natural capacity of aquatic life.
Coral reefs should also be conserved and rehabilitated through coral reef management
based on ecological and economic value to create balance among various kinds of

utilization.

7.2 Regional recommendation
¢ Northern Region

1)  Establish the measures to strictly conserve the upstream forest and mixed
deciduous forest, which is the origin of the nation’s golden teakwood. Local communities
and people must be encouraged to participate in rehabilitation and conservation of the
forest to reduce problems from lack of water during dry season and from floods during
rainy season.

2)  Study the status and prepare the database of bio-diversity for sustainable
conservation, especially in the area of forests in the west of Northern Region, which
divides the Indo-Chinese Sub-region and Sino-Himalayan or Indian Sub-region. Studies
and database should also include other areas in which specific varieties of plants are
found, such as such as lime hill on Chiang Dow Hill, or semi-alpine plants on the high
hills in the North.

3) Promote appropriate method for high land agriculture to reduce upper soil
erosion. Integrated farming should be promoted to reduce mono-crop plantation. Provide
support to local communities in the construction of Check Dam to moisturize the land
and to restore fertility to the forest. Water should be retained for use during the dry
season and to preserved for consumption and agriculture. Check Dam can also prevent
accumulation of sediments in Ping River and its subsidiary rivers. It is also a sustainable
and natural sources of fish breeding based on local wisdom and traditional irrigation
management of the Northern Region.

¢ Northeastern Region

1) Establish the integrated management system for Dong Phayayen- Khao
Yai forests. Study and stipulate the measures and provide budget for connecting various
plots of forests so that endangered species can migrate. Besides, serious study should
be conducted to establish the guidelines in conserving fertility of natural resources and
to ensure the status of the World Heritage.

2) Conserve and rehabilitate freshwater swamp forest through profound
studies and surveys on the status and impacts from forest exploitation in cooperation
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with local communities. Research and studies can also be conducted in other relevant
fields, such as management approaches, conservation of fish species, and water
management. Local wisdom, culture, traditions and rites that have long been
accumulated should also be applied in such management.

3) Restore water retention sources, which include both man-made and
natural reservoirs, and keep them in good shape for maximum use in the long term. Plan
for utilization of water in accordance with the area conditions. For example, adjustment
from farming of plants requiring considerable amount of water to those requiring less
amount of water. At the same time, efficiency in the use of water must also be
increased, while construction of small-sized reservoirs in the farms to produce circulating
yields all year round.

4)  Develop working system on mother and children hygiene continuously.
People should be encouraged to adjust their health-related behaviors. Promotion should
be made to apply local resources and wisdom, especially knowledge about basic herbal
plants, in improving people’s health. Varieties of Thai traditional medical networks,
which are the distinguished attributes of the Northeastern communities, should also be
conserved.

¢ Middle Region

1) Conservation should be made on the western forest and the bordering
forests separating the 5 provinces (Cha-choeng-sao, Sakaew, Chantaburi, and
Chonburi), which are full of biological diversities. Relevant agencies must expedite their
rehabilitation of deteriorated forest, as well as establish mechanism and network in
forest management. Local communities must be encouraged to strongly and continually
play major roles strongly and continually in monitoring and surveillance against invasion
of the forest.

2)  Solve problems concerning air quality in Bangkok and vicinity by improving
the efficiency of transportation system, especially the use of railway transit. Such
improvement will reduce air pollution, including particulate matter, ozone, and carbon-
monoxide. Other measures to be used to reduce pollution include traffic organizing,
promotion of the use of clean engine to reduce the need for fuel, in particular by
replacing non-renewable fossils that cause high level of pollution with clean energy.

3) Prevent and control environmental problems in high risk industrial areas by
controlling the rate of air-pollution discharge, especially in the Eastern Seaboard
Industrial Estate and in Chalerm Phra Kiat District, Saraburi Province, to be within the
rate that is safe for neighboring communities. Besides, hazardous waste treatment area
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in the Eastern Seaboard Industrial Estate should also be increased in response to the
need of industrial factories in the area.

4)  Promote efficient use of energy. With regard to transportation, promotion
should be made to expand the transportation methods from using wheel system to rail
system. More use of public transportation should also be encouraged by expansion of
infrastructure, such as electric train and subways to reduce the use of personal vehicles.
As for household sector, campaign should be made to raise awareness of the people
regarding the economic and environmental impacts from energy use and the need to
reduce the use of energy. Besides, there should be policies to encourage people to buy
energy-saving products both from the government and private sectors.

¢ Southern Region

1) Restoration and conservation of major moisturized areas, especially Pru
Kuan Kreng and Pru Khantulee, by establishing measures and approaches in joint
problem solving between the government and local communities. Measures should also
be made on conservation and restoration of the forests. Problems concerning the
shallow lake should be solved, especially in the area of Thalay Noi Sea. Water quality in
Songkhla Lake should be rehabilitate so that it can be used in consumption, farming,
coastal breeding and fisheries.

2)  Develop health care service system to be more in accordance with social,
traditional, and cultural conditions of local areas. For example, in the case of child
delivery, attempts should be made to encourage mothers to deliver their children at the
hospital. Besides, since most mothers giving childbirth prefer to seek help from
traditional midwives, it is recommended that training should be provided to those
traditional midwives, and emphasis should be made on screening for risks during
pregnancy and childbirth stages.

3) Improve the quality of education, especially among the schools in
Southern border provinces. Curriculum should be adjusted by adding the subjects of
Thai Language, Social Study, and Vocational Study into the religious school system,
while Thai Muslim ways of living are still conserved. Besides, academic networks among
schools are promoted to encourage exchange of knowledge and information on
management and general teaching approaches.

4)  Promote efficient rubber plantation and production, as well as integrated
business to add value. Research and development on integrated rubber development
were conducted, ranging from selection and development of plant species that are
suitable with geographical and ecological conditions, as well as environment-friendly
farming and production. Support should also be given to research and development on
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rubber production and processing, and relevant mechanical technology to control
production and process standard quality.

7.3 Overall recommendation for watershed development

1)  Expedite the surveys of upstream forest area and establish the measures
in conserving the upstream forests and other forests to create ecological balance and to
release sufficient water to the watershed all year round. Responsible agencies must
expedite the rehabilitation of degraded forest and create forest management mechanism
and network to reduce conflicts from exploitation of forest and other resources. Local
communities should be encouraged to play major roles in monitoring the invasion and
destruction of forest and upstream forest areas.

2) Promote the establishment of local learning groups or networks to
exchange information and knowledge on self-development. Community plan should also
be made for cooperation in solving problems that the communities confront, while
consideration must be made on local resources, wisdom, lifestyle, and culture.
Therefore, people will be united and the communities will be strong. And then potential
of the people will be developed into a major resource base in sustainable development
of the watershed area.

3) Promote saving by adjustment of attitudes and creation of value and
conscience about saving for future benefits. Awareness should be raised, and
knowledge should be provided to the people so that they will be able to do their
household balance sheet and to make financial plan. People should also be encourage
so that they will have discipline in their household expenses and to have choices in
cutting out unnecessary expenses, such as by refraining from fallacious acts. Other
approaches include the promotion of varieties in saving products. Emphasis should be
made on regular and long-term saving to create economic stability in accordance with
the principle of sufficient economy.

4)  Expedite the reform and distribution of land for at least 10 Rai per one
farmer. Knowledge and training should also be provided, especially on new theory
agriculture, to increase capacity in self-dependency to farmers in the watershed areas.

5) In studying and evaluation of impacts from various development programs
and in considering the projects to solve and to reduce the impacts from floods and
droughts in the watershed, several dimensions should be considered. Such dimensions
include engineering, natural resources and environmental impacts, budget, local culture
and wisdom, as well as participation of people from all sectors.
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7.4 Recommendation for the development of each watershed
¢ Ping Watershed

1) Determine the risky areas clearly, and prescribe the standard level of filling
soil that will not obstruct the water flow so that the plans for appropriate use of land can
be made. Water drainage plan should be made to cover all the towns so that water can
be drained rapidly. Besides, efficient flood warning system should be established, as
well as the warning system that can be managed by local communities.

2) Restoring Lanna ‘s (Northern Region) wisdom and tradition in managing
dams and apply them in solving problems of the communities. Local communities
should be promoted to build check dams to increase moisture and return fertility to the
forest, as well as to retain water for the dry season, reserve water for consumption and
agriculture. Screen sediments that make Ping River and its subsidiaries shallow, and
make the watershed sources of fishery breeding in sustainable nature.

3) Conserve and rehabilitate fishery resource in Ping River and its
subsidiaries. Campaign should be made to provide knowledge to the communities so
that they can practice responsible fishing without using destructive tools or catching
young animals. Natural fish should be bred and released in the water.

4) Maintain quality of water in Ping River by establishing wastewater
treatment system thoroughly. Improvement should also be made on efficiency of the
accumulation and treatment system all over the areas. Besides, attempts should be
made to solve problems on invasion and exploitation of the land on the riverside by
prescribing regulation on the use of land and growing trees along the riverside. Activities
concerning exploitation of land on the riverside should be monitored and controlled to
ensure their efficiency.

¢ Moon Watershed

1) Conserve and rehabilitate freshwater swamp forest through profound
studies on the status and impacts from forest exploitation in cooperation with local
communities. Research and studies can also be conducted in other relevant fields, such
as management approaches, conservation of fish species, and water management.
Local wisdom, culture, traditions and rites that have long been accumulated should also
be applied in such management. Other successful approaches, such as in Songkram
Watershed Community, can also be applied so as to create efficient and sustainable
management and exploitation of freshwater swamp forests.

2) Continue solving problems from expansion of saline soil caused by
inappropriate and careless use of land, especially in Borabue and Wapipathum Districts,
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Mahasarakham Province, and Rasisalai District, Srisaket Province. Besides, knowledge
should be created, and technology regarding soil rehabilitation, saline resistant and
drought resistant plantation should be disseminated and developed into the network for
exchange of knowledge among the communities.

3) Promote the construction of small-sized reservoirs in the farms to produce
circulating yields all year round. Restore water retention sources, which include
both man-made and natural reservoirs, and keep them in good shape for maximum use
in the long term. Plan for utilization of water in accordance with the area conditions. For
example, adjustment from growing plants that require considerable amount of water to
those requiring less amount of water. At the same time, efficiency in the use of water
must also be increased.

4) Since Moon River that flows through Najornrachasima, Surin, and Burirum,
has quality problem. Therefore, it is advisable to improve efficiency of water
accumulation and treatment. Wide coverage wastewater treatment should be supported,
as well as problem solving regarding the expansion of salt into the water sources,
especially in Siew River. Such approaches will help increase capital of the watershed.

¢ Chao Phraya Watershed

1) Restoring fertility of Buen Boraphet Lake to be sustainable source of
aguatic animal breeding for Chao Phraya River. Relevant agencies must expedite the
rehabilitation approaches in cooperation with local communities. Local Administrative
Organizations should also be encourage to manage the practice to achieve appropriate
conservation and exploitation of the Lake, as well as to prescribe clear boundary and
measures in conservation.

2) Establishing efficient water management system to be utilized in
agriculture, production, and consumption to its whole capacity. Restoring both man-
made and natural reservoirs so that they can retain water for the use during the dry
season and receive water (Monkey Cheek System) during the rainy season to reduce
damage from flood and drought. Water resource forecast system should be established
to increase efficiency in water management and to solve problems regarding the lack of
water, prevention against flood, distribution of water, and maintenance of water quality in
all watershed for appropriate utilization.

3) Restore the quality of water in ponds, canals, and rivers, especially in
Bangkok and vicinities, as well as highly populated cities. Wastewater treatment should
be provided in specific areas both at the household and enterprise levels. Collection of
wastewater treatment fees should be expedited to create mechanism in controlling
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wastewater discharge. Besides, the collected fees can be used as the expenses in
operation of overall water treatment system to reduce impurity of the water sources.

4)  Agricultural area protection measures should be established and enforced
strictly in the Upper and Lower Chao Phraya watershed areas to prevent the industrial
and residential expansion into major agricultural area of the watershed.

7.5 Recommendations for development of indicators for
sustainable development:

Development of indicators for sustainable development at the regional and
watershed levels is not complete since the established indicators do not cover the issues
that are related to sustainable development. Besides, the existing data for indicators
have some limitations for efficient evaluation. Therefore, the National Economic and
Social Development Board (NESDB)should consider further development and
improvement of sustainable indicators. Modifications should be made in the following
issues:

1. Development of indicators at the watershed area cannot fully reflect the
development due to the lack of issues concerning development in transferring local
culture and wisdom, community lifestyles, consumption pattern, community economy,
distribution and expansion of resources. Therefore, NESFB should consult with
relevant agencies to study about the appropriateness, limitations, and feasibility in
developing indicators and data accumulation to identify the above mentioned issues.

2. No systematic accumulation of data has been made for specific database
of indicators at the regional or watershed level. Most of them is the database concerning
natural resources, such as the area of upstream forests, the areas of forests surrounding
farms, abundance of natural water sources, and agricultural areas with small-sized water
sources, etc. Therefore, NESDB and other responsible agencies should consult with
relevant agencies at the local level to study about the appropriateness, limitations, and
feasibility in collecting data, as well as the methods to be used for thorough collection of
data in order to develop database continuously and systematically in the future.

3.  Some indicators for sustainable development are limited in use since the
existing database are not complete and not updated sufficiently for use in development
evaluation. Example includes the number of local learning groups or centers, areas of
freshwater swamp forests, etc. Therefore, certain amount of time is required so that
relevant agencies will be able to collect data. Such data will be used in more efficient
evaluation and in searching for development trend.
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4.  Attempts should be made to develop new indicators to support Economic
Diversity Index. Such indicators will indicate economic stability and sustainability of the
watershed. It is necessary that standard patterns and criteria be developed for further
evaluation. NESDB should therefore support the research to develop such indicators to
reflect the watershed development more thoroughly.

5.  Development should be made for Lifelong Education Index, which cover
formal, non-formal, and free-will education. Such index will indicate whether or not
human resource development is sufficient to provide people with knowledge and skills in
living, occupation, and adjustment to changing social conditions appropriately at all
stages of life, and whether or not the development leads to knowledge based society. In
doing so, NESDB is able to cooperate with the Ministry of Education to expedite the
enforcement of Lifelong Education Promotion Act before establishing lifelong education
indicators to be used as the approaches to further develop and evaluate quality of the
people.

6. Database system of bio-diversity indicators is important for evaluating
status and management for sustainable conservation and exploitation. In the past,
although the Office of Natural Resource and Environmental Policies and Plans , which
was a central unit responsible for coordination with relevant agencies, accumulated the
data scattering around in various agencies to be used as the nation’s central database.
However, limitation in terms of personnel and budget was an obstacle against
completion of bio-diversity indicator. Therefore, NESDB should consult with the Ministry
of Education and relevant agencies in coordinating the benefits of bio-diversity database
preparation. Furthermore, relevant agencies should be supported with sufficient and
continuous personnel and budget for further use in their operation.

7.  Although current administrative system of Thailand is mainly based on the
division at provincial level, therefore, no agency as its operational structure of regional
level. However, various provinces in each region are able to use the existing indicators
for further development in the same direction. Meanwhile, regional offices of NESDB are
also able to use the same indicators in developing sustainable development strategies in
cooperation with several provinces in the area.

8. The condition for success of establishing sustainable development
indicators is to seriously utilize such indicators. It is therefore necessary to communicate
and explain to all parties, especially relevant agencies, to create accurate understanding
and appreciation. Besides, implementation should be encouraged to bring about
systematic data accumulation for further use in efficient development monitoring and

evaluation.
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