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State of the Environment 2014
EXECUTIVE SUMMARY

Thailand’s state of the environment in 2013 - 2014 was influenced by various driving factors
including internal changes, national development as well as global and regional environmental situations.
The environmental situation of the country in general was found to be worsened in most aspects.

1. State of the country and global/regional situations

1.1 State of the country

At the end of 2013, Thailand’s population reached 65.12 millions with 0.42%
growth rate. This rate was slightly higher than the previous year and urban population
which accounted for 34.24% was identified as the group with the highest population growth.

This was reflected by significant increase in solid waste, wastewater and energy use in urban areas. L
The demography of the population shows that Thailand was becoming an aging society
with increase in population of the elderly to 14.24% and the decline in the number of working
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population. The decline contradicted greater demand on labor and leaded more reliance
on migrant workers at the end of 2014 there were at least 1.56 million migrants who had been
registered as foreign workers while up to 1.12 millions were awaited to be registered.
On the health aspect, non-communicable disease was found to be on the rise
with cancer as the number one cause of death. Concerning social problems, crime was on the decline
however child abuse and human trafficking problems continued to placed the country in the U.S.’s
Department of the State’s watch list
In 2013, Gross Domestic Product (GDP) of Thailand dropped below the

anticipated value with the growth of only 2.9%.The decrease in the GDP from 6.5% in 2012
was due to the stagnated global economic recovery which resulted in reduction in foreign
investment, decrease in number of tourists in the last quarter of 2013 and contraction of agricultural
and industrial exports as well as various internal factors including severe drought and the
impacts from budgeary constraint from early economic stimulus policies. Employment was also
in decline in light of the economic stagnation with exception of those in industrial and
service sectors. Household income per capita was found to increase to 25,194 baht per month however
the debt of the household was also rising due to the increasing in the cost of living.

In addition, the political conflict and civil disturbance eventually led to the coup d’état
by the military’s National Council for Peace and Order (NCPO) on May 22, 2014. The NCPO
took absolute control from the civilian government with the aim to end political strife as well as to initial
national reforms through drafting of a new constitution and will organize an election accordingly under a
planned road map for national reconciliation.

The environment remained an important national agenda under national policies and
plans for national development with the view to achieve environmentally sound growth.
Significant increase in allocation of the national budget for natural resources and
environmental management was documented from 1.8% of the budget being directed
toward this end for the budgetary in 2010 to 4.4% and 5.2% for the budgetary in 2014 and 2015
respectively. The NCPO also placed priority on several aspects environmental management | 8
and initiated a number of urgent actions including combating forest encroachment, =
developing holistic and integrated water resources management, reducing solid wastes and planning for
systematic their disposal at provincial level.

1.2 State of the environmental actions at global and regional levels

Lo
Climate change has become the priority issue for the global community. In this regards, iﬁ"i"“"'
the Intergovernmetal Panel on Climate Change (IPCC) pointed anthropogenic activities -
for the last 200 years as the major cause of climate change which will continue to have serious impacts =28
global-wide unless effective mitigation and adaption actions are taken. The global community ,(

has attempted to manage the climate change problems through reduction of greenhouse gas emission *‘3"
with the aim to prevent increasing in global temperature beyond 2 degree Celsius. However,




these actions were not legally-bound and remained ineffectual to achieve the goal.
There also were other environmental issues of global importance in the recent year including
inappropriate land-use, inequitable distribution of water resources, biodiversity loss and
displacement of environmental impacts with relocation of chemical manufacturing facilities
to developing world, leading to increase in the hazardous waste in these countries. The state
of the environmental in the Asia-Pacific region reflected that at the global level with an
addition challenge of good governance in overall environmental management.

Cooperation of the global community in meeting environmental challenges have
continuously been implemented under international conventions and agreements and with
guidance from global forums the like of the 2012 United Nations Conference on Sustainable
Development (UNCSD) or Rio+20. In this conference, Thailand and other countries pledged to
commit to achieving sustainable development by meeting the Sustainable Development
Goals (SDGs) as the succession to the Millennium Development Goals (MDGs) which will end in 2015.

At regional level, Thailand paid particular attention on transboundary
environmental issues including particulate pollution, trafficking of wild fauna and flora and
management of river systems (i.e. Mekong River). The country also jointed other members of
ASEAN in developing the ASEAN Environmental Blueprint as guidance for several common goals,
especially cooperation in climate change responses, increasing measures mitigate unfair exploitation of
natural resources and energy and preventing movement of hazardous materials to countries without any
regulation or with inadequate rules on their control.

2. State of the environment in Thailand
2.1 Natural Resources

e Land Resources : Various changes of land-use occurred through out the entire

513,115 square kilometers area of Thailand. An inverse trend could be observed in the quantitative

F ~ changes of forest lands and agricultural lands with the gradual decline in forest areas and the progressive

‘ increase in farming areas. Lands used for construction were also found that expanding with

population growth, indicating urban expansion of communities. Land-use planning remained a serious

problem in the countries with conversion of forests into farmland and productive agricultural lands into

residential and industrial areas, resulting in loss of forest-covered area, oils erosion and land

& degradation. In addition, real estate ownerships were found to be concentrated to a small number of

#i_}lé i landowners. It was found that over 60% of lands were in the possession of 10% of landowners and that
the problem was most severe in the central region and least serious in the eastern region.

Actions on land resources management in Thailand included the development of a

r,.a-ira“_ system for farmland zoning to promote diverse agricultural activities. The system classified 20 types of

lands for cultivation and live-stock and was employed in allocating 0.58 rai of lands to additional 30,000
farmers in 2013. In addition, actions were taken to promote use of compost and organic fertilizers for soil
7 improvement, reduce soil erosion in sloppy areas with planting of soil-holding glass and other species,
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introduce multiple cropping and draft a bill on land tax in order to create disincentives for leaving lands
unused and incentives for distribution of land-ownerships.

e Forests Resources : According to the 2014 data, Thailand lost approximately
5.12 million rai of forest area in a period of 5 years and was left with 102.12 rai of forest areas which
accounted for 31.57% of the country in 2014. Encroachment and clearing accounted for most loss of
forest lands. On the other hand, more forest areas were registered as community forests which could be
found in 8,435 sites nationwide, covering areas of roughly 3.69 million rai. Illegal logging and hunting
of wildlife continuously occurred and Thailand was found by relevant international organizations to be
weak in enforcing law against these activities, particularly those associated with trafficking of ivory and
other products derived from elephants.

Actions on forest resources management in Thailand included rehabilitation and
conservation of forest ecosystem. These management plan consist of development of a master plan for
25 watersheds, enhancing effective of law enforcement against forest encroachment, improving
database on conservation status of wild fauna and flora, pursuing inclusion of dugongs in Appendix 2 of
the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) in order
to control and prevent the species’ trafficking and promoting roles of the private sector and communities
in protecting forest resources.

e Mineral Resources : Domestic mining production was stable trend, while the mineral
consumption was continuously increasing with 2.24% from the previous year in 2013 and more reliance
on imports. Even though the mineral exploration has been increased, which is distributed in regions, but
in the past some of the mining area were opposed by more people about the impact that occurs for health
of people living nearby, including the impact on agriculture and ecosystems in the area.

Actions on mineral resources management and mitigating impacts from mining
included mineral resources zoning in 59 of 70 provinces of the country, mining monitoring activities
of those required to submitted Environmental and Health Impact Assessment (EHIA), rewarding
environmentally sound (green) mining operations to provide incentive for more responsible actions | 8
by mining operators, assisting communities in resolving mining-related environmental problems and .
suspending mining activities that have detrimental effects on local communities and environments.

e Water Resources : Surface water was generally found to be greater in quantity due to
higher precipitation in 2013 with the recorded 1,580 millimeters of rainfall exceeding the average value
of the last 30 years. The reserve supply for drought in larger reservoirs was however found to be lower R“_ .
due to the decrease in surface replenishment. Underground reservoirs were used for agriculture in higher W"’*’-’
quantity, particularly in lower northern and central regions, resulting in the decrease of underground
water supply in farming areas. The use of underground water in Bangkok and adjacent cities was sk
terminated in 1987, enabling underground reservoirs in the area to increase their water table by an

average of 1-2 meters a year. T




Actions on water resources management included the development of mechanisms
for integrated water resources management at every level, improvement of tools and geographical
information system for irrigation and expanding registration of users of underground water to include
reservoirs found at the depth of 15 meters or deeper (the previous registering accounted for reservoir at
the depth of 30 meters and beyond). In addition, the administration of water resources management was
restructured with appointment of a committee on water resources policy and management to develop
framework policies and work plans for integrated delegation of public agencies’ responsibilities toward
effective management of water resources.

e Marine and Coastal Resources : Over 3,148 kilometers of the country’s coastline
hold a wealth of natural resources, particularly 1.57 million rais of mangrove forests. In 2013, the
mangrove forests expanded by 40,000 rai due to intensive rehabilitation efforts and availability of
additional estuary mudflats which accommodate natural generation of mangroves. Nevertheless,
anumber of valuable species in coastal areas remained under threat from human and natural disaster, with
documented deaths of critically endangered Irrawaddy dolphin and endangered sea turtle species. Most
coral reefs were found to be moderately or seriously damaged by discharge of suspended solid sediments
and wastewater from mainlands, tourist activities and illegal harvest of corals. Coastal erosion continued
to persist as an ever pressing problem particularly in the upper Gulf of Thailand.

Actions on marine and coastal resources management focused on forging cooperation
of relevant agencies, local administrations, communities’ networks and civil societies in ensuring
continuous protection and rehabilitation of marine and coastal resources. This include creating artificial
reefs to stimulate coral recovery, protecting endangered and rare marine life, rehabilitating mangroves
in deteriorated forestlands, abandon shrimp farms, newly emerged mudflats and privately own lands.
In addition, an integrated budgetary plan was developed for protection against and mitigation of coastal
erosion in 23 province, including actions to promote the roles of local and provincial networks in
managing marine and coastal resources.

' 2.2 Energy resources

e Energy : More energy was used to satisfy the increasing need of the country. This

was particularly evidence by the 2.6% growth in Primary Commercial Energy Consumption in 2014
accounting for approximately 2,053 thousand barrels of oil equivalent per day. The energy use
4 relied mainly on fossil fuels, particularly from natural gases, while capacity for primary commercial
"'*"‘LM‘ energy production in 2014 slightly dropped from previous year to approximately 1.073 thousand
barrels of oil equivalent per day resulting in increase of importing of energy. Final Modern Energy
Consumption in 2014, 1,364 thousand barrels of oil equivalent per day accounted for 3.6% increase from
r,.a-ira“_ the previous year. The using of renewable energy increased by 11.9% and continued to rely mostly on

biomass the like of bagasse and other agricultural by-product. Tradition sources of renewable energy
including wood slabs, wood chips, charcoals and rice husks were still being used extensively. -~

"
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Actions on energy management include introducing measures to promote
renewable energy with the view to strengthen energy security, establishing funds for energy
conservation and renewable energy, developing energy use standards for new buildings, restructuring
energy pricing scheme and re-adjusting allocation of the excise’s portion to the fuel reserve fund
in order to better reflect actual cost and market prices. A new electricity generation development
plan (PDP 2015) was being developed to diversify energy sources, reduce energy importation, enable a
fair electricity charge and take into account the relevant environmental impacts.

2.3 Community Environment, Natural and Cultural Environmental

e Community environment : The environment in communities became more
importance with the population expansion, particularly in urban areas where densely populated
residential areas, many high-rise buildings, and contracting “green” areas. Concerning solid wastes and
wastewater problems in communities, 27.71% of local administrations were found to dispose solid wastes
appropriately while only 10% of local authorities provided for wastewater treatment for communities.
Communities located in adjacent to major transportation routes in major cities suffered from impacts of
suspended particulates and other air pollutions as well as noise pollution.

In taking actions to enhance the environment in communities, several local
administrations placed their focus on maintaining “green” areas by surveying and protecting large trees
found in cities and developing vacant spaces for recreation. Town planning was available in nearly
200 towns and cities nationwide and became an important tool in developing communities’ environmental
plans which could provide guidance for further action by local administration and other relevant agencies

e Natural and cultural environments : While some natural and cultural environments

had been well maintained, several were under threat from urban expansion, tourism and inappropriate

development as well as impacts from climate change and natural disasters, resulting in their deterioration.

Various kinds of protection measures were taken against these threats, including enlisting sites as World
Heritages (five enlisted with Wat Phra Mahathat Woramahawihan, Nakhon Si Thammarat as the latest 8
induction, and four included in preliminary listing). However, some World Heritages like Dong Phayayen - .
Khao Yai Forest Complex faced such a serious threats that they could undermine their enlisting. This issue
was identified by the World Heritage Committee in the request for Thailand to take actions to reduce the
threats to the site and to report on progress made at the 2015 meeting of the World Heritage Convention.
Actions on natural and cultural environments focused on the development of relevant
policies, action plans and measures in parallel with conservation of cultural environment at provincial level. I it‘\ L 2%
In addition, a handbook on conservation of cultural environments of old urban districts was published with o
extensive survey and registering of communities in central and north-eastern regions; encompassing those
in trading districts, of ethnic groups, along waterways, by railways, of farmers and fishermen and in rural L =88

area. Natural environment criteria, guidance and measures were also introduced for preservation of hot == =
springs, outstanding geographical features, vegetation and mountains in order to strengthen knowledge
and understanding of local populations and relevant authorities in taking appropriate actions. ™




2.4 Pollution

e Solid and Hazardous waste : Approximately 21.774 million tons of solid wastes,
accounted for 73,355 tons per day, were generated in Bangkok in 2013. Elsewhere in the country, 54%
of solid wastes were found in municipalities while the rest 46% were left in the hands of sub-district
administrations. Reuse of solid waste was found to increase to 19% of total wastes which comprised of
roughly 2% of hazardous materials. Wastes from electric applicants and electronic products were found
to be on the rise while ensuring effective disposal of wastes and by-products from constructions remained
difficult. Problems associated with collection and disposal of solid and hazardous wastes were regularly
reported including the fire at 11 landfills in early 2014 and illegal disposal of hazardous wastes at over
10 unused lands and ponds. These incidents caused tremendous impacts to the communities and the
environment around the disposal sites.

Disposal of solid and hazardous wastes in Thaland focused on ranking provinces in
accordance to the their disposal problems in order to prioritize targeted actions, promoting reduction of
communities’ solid wastes with waste segregation, encouraging recycle of industrial by-products, reducing
wastes destined for landfills, pursuing policy to enable full reuse of by-products, strengthen enforcement
of waste disposal laws and establishing centers to monitor and inspect facilities for disposal of industrial
wastes.

e Air Quality and Noise Level : The 10 years period up to 2013 was noted for general
improvement in air quality. However, concentrations of particulates of lesser than 10 microns (PM, ),
ozone (O,) and VOCs along majors roadways in cities of several provinces were found to exceed the
safe standard, while the particulate pollution from open-field burning continued to be a major problem
in 9 provinces of the upper northern region. Noise pollution was also reported along the cities’ major
roadways. The government’s subsidy for first car buyers added over one million motor vehicles to the
roads between 2013 - 2014, resulting in worsening air and noise pollutions. Noise pollution was also
found around airports, factories and entertainment establishments. The problem was, nevertheless, lessen

& . 1n some areas where advance technologies for reduction of noise from engines and exhaust pipes were
- introduced.

Actions on air and noise pollution were carried out in accordance to the 2005 - 2015
master plan on air and acoustic quality. This included setting targets and introducing measures for keeping
air and acoustic quality within a standard level, improving acoustic standard for motor vehicles and its
3 enforcement, developing databases on the point sources of air pollution, including factories, introducing
._.*_ufé‘ a standard on ventilating air pollutants and publishing official handbooks for inspection of air pollution

from factories.

» -r e Water Quality : Quality of surface water in 2013 could mostly be classified as either

‘*, moderate or poor. Surface water reservoirs with good water quality accounted for 28% of all survey sites,
" indicated that decline in the quality in comparison to the previous year. Water quality in downstream of
major rivers including the lower Chao Phraya River, the middle and lower Tachin River, Lopburi River,

4, -
the lower Lum Takong River and the lower Rayong River had been consistently found to be in poor
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condition. Water quality in marine and coastal areas was also found to be moderated and poor and good
water quality was recorded at 16% of all survey sites. When comparing the 2013 data with those from the
previous 5 years, the water quality in the coastal area was indeed worsen particularly in the estuaries of
Chao Phraya River, Tachin River, Maklong River, Ranong River, Satahib District, Lam Chabang District,
Cha-am District and Ban Lam District. It should be noted that these areas were mostly populated and/or
used of industrial and agricultural activities.

Actions on water quality management included introduction of a standard to
regulated wastewater discharge from communities’ treatment systems, simplifying communities’
wastewater treatment system in order to facilitated wider adoption, monitoring and evaluating
effectiveness of local administration’s wastewater treatment systems, developing criteria, methodology
and format to collecting data, recording and reporting on wastewater treatment systems and enforcing
Section 80 of The Enhancement and Conservation of National Environmental Quality Act, B.E. 2535
(1992) where owners or others with possession of lands identified as sources of pollution are obligated to
collecting data and report on treatment systems for the pollutions.

2.5 Climate change and natural disasters

e Climate change : Emission and accumulation of greenhouse gases in the atmosphere
are the direct cause of global warming and associated climatic changes. Although Thailand’s greenhouse
gases emission was lower than other countries, resulting in the country’s exclusion from Annex I of the
United Nations Framework Convention on Climate Change (UNFCCC), the country actively cooperated
with the international community in the efforts to mitigate greenhouse gases emission. Thailand also
made preparation in response to climate change by developing a master plan on climate change adaption
(2013-2050), introducing environmental sound economic growth in The Eleventh National Economic and
Social Development Plan (2012-2016), formulating strategic plans and actions plans on agriculture, public
health, energy and other sectors as well as creating specific measures on climate change related natural
disasters in the national plan for protection against and mitigation of natural disasters (2010-2014).

Actions on climate change in Thailand included promotion on production and consumption
of products with labels certifying efforts taken to reduce greenhouse gases emission in their production, —d
encouraging reduction of greenhouse gases emission in urban areas, promoting studies, researches and |
distribution of knowledge on climate change. In addition, a study was being conducted to develop a database
and guidance on mitigating greenhouse gases emission in transportation and waste disposal sectors while
another study was being carried out to identify the most appropriate way for greenhouse gases emission ?‘1‘_ _
in Thailand in addition to preparation for the 3™ National Report with the view to update on the national F&‘J"’*’
greenhouse gases inventory.

e Natural disasters : in 2013 Climatic disturbance was recorded in several areas =% 4%«

nationwide. The average temperature in 2013 was approximately 1-2 degree Celsius above normal while Ao
average precipitation was also found higher by 11% from 2013 to the middle of 2014. Despite the increase SR
in average rainfall, extensive drought occurred in 49 provinces of the country due to unusual rainfall \




scattered which prevented effective replenishment of large reservoirs as well as to greater demand for
water supply, resulting in water shortage in the later half of 2014. Flooding also occurred in several areas
of northern and upper central region. In addition, a 3-6 magnitude earthquake originated from Southern
China, Myanmar and Laos was reported in Chiang Rai Province and adjacent areas in 2014, causing
significant damages to properties and public infrastructure.

To mitigate impacts from natural disasters, plans for protection against and mitigation
of natural disasters were introduced at national and provincial level. In addition, attention was paid
on drought and flood prevention by enhancing understanding of water users on effective use of water
supply, including through planning for their production, rehabilitating head-watershed forests and
providing for additional catchments, developing and practicing emergency plans for various situations,
and preparing for provision of tools and personnel for relieve efforts.

3. The environmental issues of particular interest
An analysis of the survey of the public’s and relevant organizations’ opinions on the state of
the environment in 2013 - 2014 identified 4 issues of particular interest for the reporting on the 2014 state
of the environment in Thailand. These issues are 1) drought and water, food and energy security, 2) the
using of forestlands, 3) communities’ solid and hazardous wastes and 4) renewable energy.

3.1 Drought and water, food and energy security

Drought is characterized by extreme water shortage that cause extensive damages human’s
livelihoods, animal and plant life as well as production systems. Although the possibility in occurrence
of drought varies from year to year and from one place to another, most drought often occurred in
summer and winter months from November to May. Drought could also occur in rainy season when the
lack of rainfall prevails over a lengthy period by influence of seasonal monsoons and high temperature.
Nevertheless, impacts from water shortage could be mitigated with effective management of water demand
and supply, preparation for meeting restricting water supply and enhanced capacity to adapt to drought
situation.

e Drought incidents

The 2013-2014 drought affected areas of 49 provinces nationwide, including those in
southern regions where drought recently occurred in the previous 3 years. The drought of this period
appeared earlier than anticipated due to the lack of rainfall from the middle of 2013, resulting in the delay of
rainy season in 2014. Although annual precipitation was recorded at 1.764 millimeters, monthly distribution
of rainfall was different from normal while average temperature of each of every month exceeded
that of the previous year. In addition to the decrease in the quantity of water in major rivers, catchments
were not adequately replenished by seasonal precipitation due to the abnormal rainfall distribution
pattern. Since this situation had not been expected, water was discharged from larger reservoirs in
anticipation seasonal replenishment, leaving then reservoirs in inadequate supply, particularly in light of ever
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increasing rice cultivation and higher demand for water provided by irrigation systems. The drought,
therefore, had serious and direct impacts on farming in the affected areas.

The occurrence of drought the head watershed areas of Nan Province and irrigated areas of
Chai Nart Province suggested that the drought was expanding its range and could be found in previously
unaffected areas. Khon Kaen Province, on the other hand, suffered from drought on regular basis due poor
water-holding capacity in soil. Although the drought had impacts on cultivation and water consumption,
farmers in the province continued to take the risk of planting their crops despite the fact that government
compensation of the possible loss of the crops to drought was inadequate. This mainly because most
farmers were without other sources of income and therefore could not afford to wait until rainy season
to commence farming. Some farmers, however, did gather news and information for planning of their
production as well as allocated lands to store water for any possible drought.

e Impacts from drought

The 2013/2014 drought had detrimental impacts on various sectors, particularly the
agricultural sector where over 500,000 rai of farmlands were affected. The rice cultivation was found
to be the most affected as 86.48% of farmlands damaged by the drought were paddy fields. The effect
on commercial crops was minimal and accounted to 1.3% of the affected areas while the impacts on
other cultivation made up the rest 12%. The impacts further affected production chain, driving farmers
to left their lands to find works in cities and causing stagnation in agricultural sector with diminishing
productivity. The drought directly contributed to conflicts between groups competing for limited supply
of water as well as to shortage of water supply for consumption, particularly in the north-eastern region
where the shortage became more regularly and lengthy. Reduction of flow and discharge in major rivers
during the drought exacerbated saline intrusion and other salinity problems in the estuary areas of Chao
Phraya and Bang Pakong Rivers and eventually affected available supply for waterworks.

e Analisis on the drought

Drought had become more unpredictable, causing greater difficulty in planning for | 8
cultivation in each season. Drought mostly affected farming of rice and short-live crops in the transition |
period between the dry and rainy seasons, particularly the rice cultivation in dry season which relied
on irrigation. Impacts of the drought on corns that used as animal-feeds, sugar canes and cassavas were
also reported. However, the impacts did not undermined Thailand’s food security in the short-term since
the affected production was largely destined for exportation. The impacts on the overall economy were :
nevertheless significantly. iﬁ"’i‘#—'

Shortage of water supply for consumption during the drought mostly occurred in = -
areas without waterworks or underground reservoirs and in estuary areas where increase-salinity affected | - _
availability of freshwater supply. In addition, reduction of storage in dams and other reservoirs diminished A

the electricity generation capacity of the facilities, including the Sirikit Dam where decrease in electricity £,
= generation was reportedly caused by extremely low water table at the dam. Nevertheless, the drought A




did not have significant impact on energy security since major dams provided for merely 0.6% of the
country’s energy used or 3% of electricity utilization nationwide. Plans had also been made to substitute
water power with other sources of energy during the drought season.

Although impacts of the drought on cultivation of food plants, water supply for
consumption and electricity generation might not undermine the overall water, food and energy security,
the effects at local level were detrimental and widespread. If more frequent and more severe droughts
are remained occur without good management in the future, their impacts could escalate and be more
far-reaching.

Agencies responsible for drought management were found to be redundant in nature
and lacking coordination in their operation. Local administrations, on the other hand, had good
knowledge of drought situations but were without financial resources to conduct appropriate responses.
The locals and farmser had gained better understand on drought and became more adaptive. They also
kept themselves up-to-dated on the drought situation with the view to prepare and plan for mitigating
anticipated impacts of the drought.

3.2 Forestland use

e Changes in forestlands

Demands for timbers and lands were the main driving factor for forest
encroachment which eventually resulted in forest loss. The reduction in forestlands could be
divided into 3 phases. The first phase occurred between 1973 and 1983 when forests were lost at
1.41% annually by expansion of agricultural lands and commercial logging. The second phase
between 1983 and 1998 was characterized by the deceleration of forest loss to 0.33%
per year due to termination of logging concession, development of forest resources conservation
policies and initiation of afforestation program in 1994. New technology was introduced for assessment
of forestlands in the third phase between 2000 and 2013, revealed further deceleration of forest loss to
0.12% annually. Continuous decline in the loss of forestlands was the result of policies on forest
preservation and rehabilitation of conservation areas, introduction of integrated forest resources
management, public participation in afforestation (up to 2007) as well as forest replantation and
maintenance by local volunteers.

Forest encroachment still occurred continuously and included illegal logging and trading
of timbers as well as clearing of forestlands for agriculture and for building residential areas. Number of
arrests made on the encroachment increased on annual basis but did not reflect the actual scale of the
illegal activity as seen by the reduction of forestlands from 107.24 to 102.12 million rai between 2008
and 2013. Forest loss was mostly found in the northern region (3.14%) followed by southern, central and
northeastern regions. The only exception was the eastern region where forestlands actually increased by 0.44%.
The region was also credited for lesser encroachment of mangrove forests and for continuous rehabilitation
of mangrove. As the result, the mangrove forests had been increased 40,000 rai between 2009 and 2013.

(=
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o The use of forests in land reform areas

Official approval for utilization of forestlands for agriculture was best illustrated by
the use of degraded forests for farming in accordance to the 1975, Act of Land Reform for Agriculture.
The Act aimed to provide land ownership to land-less farmers, including through allocation of degraded
forests and other publicly available lands to farmers. Over 2.65 farmers were provided with certification
of their rights to make use of over 34 million rai of allocated lands in 71 provinces. Additional allocation
was also made to 63,000 farmers in 2014.

The rights to use the allocated lands under the 1975 Act of Land Reform for
Agriculture do not allow for full or partial transfer of the right to any individual other than the right
holders’ heirs or public agencies designated in the Act. In several cases, the allocated lands were used
for activities that do not permit by the Act. For example, the 140,000 of 240,000 rai of lands designated
for a program under the Act in Wang Numkeaw District of Nakhon Ratchasrima Province were allocated
to farmers. However, it was later found that the current right holders were not the individuals originally
provided with allocated lands and the lands themselves were used in construction of vacation resorts.
In addition, it was discovered that the right over the allocated lands were converted and sold as
conventional real estate ownerships and local taxation was used as a mechanism to certify change of
ownerships over the allocated lands. As the result, a number of authorities were arrested as accomplices
in the crime.

e The use of forests for tourism

Most forests were used for tourism which located in popular national parks. Khao Yai
National Park, Mu Koh Chang National Park, Erawan National Park and Doi Inthanon National Park
were among the most famous places in Thailand. With exception to Doi Inthanon National Park which
was a popular cool season destination, the above mentioned national parks were a relative short distance
from Bangkok. Between 2008 and 2013, the national parks were annually visited by approximately
9-11 millions tourists of which 87% were local visitors and the rest 13% were foreigners. Foreign visitors
were also found to prefer beaches and marine tourist sites to attractions in terrestrial forests. ' n
Problems associated with tourism in national parks derived from congestion of visitors
during weekend and holiday seasons. In addition, a number of national parks were encroached to build e
vacation resorts and other facilities to accommodated tourists’ visits as seen at Sirinath National Park
Phuket and Thaplan National Park where the encroachment was prosecuted.

e The use of forests for mining

Forests could be legally used for mining since mining operators with permits issued | =
by the 1967 Minerals Act can conduct survey of any possible deposits by drilling, giving that permission ~ SEEEE A

- for the exploration has been granted by competent authorities. The publics are mostly unaware of such
~ procedure and often oppose such exploration. If a viable deposit is found in a forestland, the operator VR
needs to acquire a permit to utilize the forestland in accordance to the 1941 Forest Act, in addition to that 3
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for mining, and is required to submit environmental and health impact assessment (EHIA) with a letter of
approval by relevant local administration council, memorandum of understanding with locals as well as
other evidences.

Mining in forestlands allocated by the 1975 Act of Land Reform for Agriculture
required approval by the national committee on land reform for agriculture. The permission would be
granted if the forestlands were found to be unsuitable for any farming activities. In addition, the mining
operators would require presenting a permit issues by the Ministry of Industry (for mining), conduct
public hearing and gain approval for the EHIA report. Despite tremendous economic value, mining usually
results in significant environmental trade-off including loss of ecosystems by land clearing, soil erosion
and discharge of wastewater into local reservoirs. The activity therefore caused concern among and often
opposed by local populations in some areas.

e Analysis on the use of forestlands

Continuous loss of forestlands in any period was the result of several driving factors
including national development policies, increase in population, land ownerships disparity and
ineffective enforcement of laws against illegal encroachment. The most serious and extensive loss
occurred in Northern Thailand where expansion of cash crops and associated market mechanisms
provided incentives for forest encroachment as the mean to make more land available. Illegal logging and
wildlife harvest also continued to occur in light of more stringent enforcement of laws against such activities.

The use of forestlands in accordance to procedures permitted by the law, such as farming
in forest areas allocated by Agricultural Land Reform Act B.E. 2518 (1975), mining and tourism, would
require meeting conditions for their operations. However, these conditions were not followed in regular
fashion, resulting in accumulation and escalation of the activities’ impacts on natural ecosystems such as
the conversion of forestlands into farmlands in Nan and Phang Nga Provinces. Although processes were
introduced to promote community forests and other kinds of local participation for forest protection, loss
of forestlands still occurred in many tourist sites as investor seeked to acquire ownerships over forestlands,
including by using construction of buildings to encroach adjacent forest areas.

Although national development policies became more explicit in protection of forests,
some policies continued to contribute to permanent loss of forestlands. These included the promotion
of mono-cropping for industrial production, resulting in ever-increasing demand for farmlands from
the period when the first National Economic and Social Development Plan had been adopted. Recently,
the promotion of rubber plantation in northern and north-eastern regions stimulated expansion of the
plantation in these areas and induced some forest encroachment for this end.

3.3 Solid and hazardous wastes: the national agenda

Solid waste problem became a national agenda as the waste increased in quantity with
the rise in population, economic expansion and changing consumption pattern. These factors all
contributed to the greater rate of waste generation per capita.
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e (Quantity and composition of solid wastes

In 2013, The Pollution Control Department found that nearly 30 million tons of solid
waste annually generated in Thailand. Of these, 26.77 million tons were communities’ waste which
was found to increased from the previously year. Urban communities accounted for 54% of solid waste
generation while those in rural areas contributed the rest of 46%. Communties also generated
3.3 million tons of hazardous waste which was mostly comprised of electric appliances such as televisions,
personnel computers, battery and mobile phones. As prices of these products became lower, their
replacement and disposal also became more regular and eventually created a large amount of waste,
particularly millions of discarded mobile phones in which no explicit measure is available for their
effective disposal. In addition, some parts of waste were left unattended and/or inappropriately disposed
due to limited capacity of local administrations.

The Department also found that approximately 50,500 tons of infectious waste was
annually generated. Of these, 75% were appropriately disposed, while the rest was left in the hand
smaller health services facilities, such as clinics, sub-district hospitals and treatment stations, which were
without adequate capacity for proper disposal. As for the waste collection, the Ministry of Public Health
had ordered health service facilities and laboratories under its jurisdiction to acquire capable private
services for transporting infectious waste and to accompany each transport with an official document
from November 21, 2013 onward. The 2.69 millions tons of industrial hazardous waste were generated on
yearly basis. The high cost associated with the disposal of this waste had often resulted in illegal
dumping in landfills use for non-hazardous waste from communities as seen by the detection of high
concentration of VOCs when fire occurred at landfills in early 2014.

e Solid waste situation at local level

Unattended and inappropriately disposed waste became both nuisance and
environmental problems in several areas. To systematically solve this problem, the Pollution Control
Department identified 6 provinces which were facing serious crisis in solid waste disposal; Ayutthaya,
Lopburi, Nakhon Prathom, Sala Buri, Samut Prakhan and Phatum Thani Provinces. The department |
also drafted a national framework for solid and hazardous waste disposal. The framework was approved -
by the national council for peace and order (NCPO) and consisted 3 phases. The immediately phase of
the framework covered a period of 6 months, focused on the identified provinces with waste disposal
crisis and aimed to reduce waste by 39%. The intermediate phase covered a period of one year and
comprised of actions in 20 provinces. The later phase also covered a period of one year and was to include i 71‘. :
development of provincial waste disposal master plans as contributors forfuture national master plan [ g2
on the issues.

The study of solid waste problems in Ayutthaya Province which was one of provinces it

with waste disposal crisis, found that approximately 1,200 of solid waste was generated daily. Of these, | =
449% were left undisposed and only 15% were reused or recycled, resulting in solid waste accumulation of
roughly 400,000 tons. Fire regularly occurred in a number of landfills in the provinces while inspection of




dumping sites found several to be illegally and inappropriately operated. Several recommendations were
made to rectify these problems including immediate establishment of a central waste disposal facility,
designation of collection days for each type of solid wastes, promotion of participatory waste segregation,
acquisition of garbage trucks for each type of solid waste and the use of solid waste for energy generation.

The Pollution Control Department found that Bangkok, Phuket Province and
Nonthaburi Province were without accumulation of solid waste. These provinces also were noted for the
capacity of their local administrations in acquiring adequate human and financial resources for waste
collection and disposal despite having to accommodate unregistered residents in their jurisdiction. Waste
reduction was also promoted the campaign of “reduce, reuse and recycle” principle as well as enabling
local cooperation in waste collection and diversifying waste disposal including the use of waste for
electricity generation and making compost. These actions were technically support by local and
international organizations in consistent basis.

e Rules and regulations and their enforcement

Several laws are related to solid and hazardous waste disposal including Public Health
Act, B.E. 2535 (1992), The Enhancement and Conservation of National Environmental Quality Act, BE.
2535 (1992), Factory Act, B.E. 2535 (1992), Hazard Substances Act, B.E. 2535 (1992), and Industral
Estate Authority of Thailand Act, B.E. 2550 (2010) (the 4" revision). Despite the existence of these laws
and many more official regulations derived from the laws, the lack of their enforcement handicapped
efforts to solved waste disposal problems, especially the widespread illegal dumping of hazardous waste.
In addition, no law has been enacted to specifically management waste and by-products of electric and
electronic appliances.

Public agencies provided with authority by the above-mentioned laws approached the
solid waste disposal problem with promotion on waste reduction and appropriate disposal in parallel with
enforcement of the laws’ provisions. These include encouraging cooperation between the publics and
local administration in waste disposal, developing training courses and handbooks on community-based

waste disposal, publishing a handbook for local administrators on waste disposal, organizing
- competition between communities on achieving zero waste, initiating a project on environmentally sound
. purchasing of used items, promoting waste reduction among business operators with support from 35 provincial
authorities, and seeking out ways and means to prevent disposal of waste products in landfills. The
private sector was found to be a willing participant in many these activities since waste reduction
would obviously reduce the cost for waste disposal among business operators.

e Analysis on solid and hazardous waste situation

Several driving factors contributed to the current solid waste problem. These included

Shbiris 5 - population increase, change in consumption pattern, the lack of public awareness on the need to reduce
* | and segregate their wastes and the inadequate capacity of local administrations for waste disposals.
! Combination of these factors resulted in ever-increasing accumulation of solid waste and relatively minimal

- recycling despite efforts by relevant agencies on waste reduction.
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In addition, the number of technically sound disposal facilities remained inadequate
and over a half of solid waste was inappropriately disposed at unsuitable sites such as open-field
burning or dumping in unused ponds and abandon areas. Local administrations which had
responsibility to ensure appropriate waste disposal in their jurisdictions where often without sufficient
financial, human and technical resources to provide effective disposal service. These include heavy
machinery and knowledge required for maintaining disposal sites as well as effective system for
generating adequate revenues for waste disposal services.

It remained unclear what would be required to overcome limitation and enhance
effectiveness in solid waste disposal. Joint venture with private sector on waste disposal as well as on
development of appropriate recycling technologies had been minimal. Public participation continued to
be ineffective without better awareness on the need for greater individual efforts on waste segregation
and reduction.

3.4 Renewable energy

The continuously increase in demand of energy and the limited resources and energy
generation capacity had driven Thailand to increase importation of energy supply. While most import of
the energy was crude oil, Thailand also bought natural gases and electricity from neighboring countries.
To strengthen energy security, the country needed to divert away for the current reliance on importation
and develop new sources of energy, including renewable energy the like of biomass energy, biofuel, solar
energy, geothermal energy, hydro-electric energy and energy from waste materials. To this end, the national
plan on development renewable and alternative energy envisaged that renewable energy to supplement
25% of energy use nationwide by the year 2021.

e Potentials for renewable energy development in Thailand

Thailand had considerable potential to development of various kinds of renewable
energy. Solar energy generation is more applicable in tropical countries such as Thailand is high greater
light intensity, while the head watershed areas of the country could accommodate small scale hydro-
electricity generation. Production of wind energy would be possible along the eastern coastlines and =
northern mountain ranges of Thailand and the generation of electricity from solid waste could provide |
a solution for the need to improve solid waste disposal. Employing biomass energy could make used of
agricultural by-products and provide farmers with additional incomes while manufacturing of ethanol
from cash crops would not provided then country with supplementary and/or alternative fuels but also _ r‘__
allow for participation in the UNFCCC'’s clean development mechanism (CDM). Bio-diesel derived W*-*‘—'
energy crops could provide a cost-effective source of energy for farming.
The use of renewable energy had been on the rise and accounted for 11.9% of the =
country’s energy use. This was equavalant to 2 trillions baht of import energy and contributed to [

reduction of 27.68 million ton of carbon dioxide in comparison to the previous year. Most renewable =%
energy was used for heating, as biofuels and for electricity generation respectively.




The renewable energy used for heating included solar, biomass and biogases energy as
well as that from solid waste. In 2014, the use of the renewable energy accounted for 5,775 billion tons
of crude oil and increased from the year 2013 by 9.4%. Biofuel was the most used sources for heating,
accounted for 89.8%. Solar, wind, small-scale hydro-electric energy as well as biomass, biogases and
solid waste were among renewable energy used for electricity generation which increased by 139.1% in
a 5 year period and contributed to 4,494 megawatt to power supply in 2014. Biomass power plants were
found to provide most electricity in comparison to other sources, accounted for 54.6%. The use of biofuel
as a supplement to petrol was also found to increase consistently. In 2014, 6.1 million liters biofuel was
used on daily basis, including 3.2 million liters of ethanol and 2.9 liters of bio-diesel. The increase in the
use of ethanol was further found to exceed that for bio-diesel.

e Investment on renewable energy

Investment on solar energy was particularly attractive in 2011-2013. This was quite
evidence in 2011 where the investment accounted for 51,705 million baht or 57.8% of investment value
for renewable energy. In 2013, public and private investment in renewable energy amounted to 75,822
baht. Most of the investment was made on wind energy, accounted for 45.6% of the investment value.
This followed by solar energy, biofuel, biomass, biogases, hydro-electric and energy for solid waste,
respectively.

The public sector became more committed to promotion of renewable energy by
establishing ESCO fund to encourage use of renewable energy and enhance energy conservation. The
regional and metropolitan electricity authorities allowed to purchae power supply from small power
producers (SPP) and very small power producers (VSPP) at attractive prices, providing that the supply
derived from the use of biomass energy (by revising Adder and Feed in Tariff). In addition, the Board
of Investment (BOI) also regarded the development of renewable energy industry as the highest priority
of its actions.

e Renewable energy development at community level

A study on the communities’ use of renewable energy in various areas found that the
choice of energy sources utilized by communities depended on their capacity in making of the energy.
For example, the use of hydro-electric power at Klong Reui of Chumpon Province was based on the need
to preserve head watershed forestlands while providing for local power supply for the community. To this
end, rules were created to ensure sustainable use of electricity in addition to establishment of local fund
for maintenance of power generation facility. At Rong Woa Village, compressed biogases was
introduced as a replacement of 3.3 million baht worth of Liquid Petroleum Gas (LPG) for household
cooking while the use of renewable energy, including solar and wind energy, contributed to development
of Paluong Island (Surat Thani Province) as the first green island of country and the example on the use
of clean energy.
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e The analysis on situation of renewable energy

Policy level, the promotion on use of renewable energy became more advance with
the setting of targets and development of guidance for various types of renewable energy including
solar, wind, hydro-electric, biomass, biogases energy, and solid waste, with the view to provide
supplements to conventional energy supply. The Ministry of Energy had developeda 10 year plan for
development of renewable energy (2012-2021) calling for Alternative Energy Development Plan :
AEDP 2012-2021 and revised the plan on enhancing national capacity in electricity generation for
2013-2030 (PDP 2010) with focus on reducing reliance on natural gases and enhancing opportunity for
the use of renewable energy.

There were a number of constrains in further expansion of renewable energy
usage in Thailand. These included conflicting texts on renewable energy in environmental and energy
legislations.The inability of existing electricity cables to deliver power generated by renewable energy,
higher cost of renewable energy production in comparison to conventional fossil fuels (either making
renewable energy less viable economically or placing consumers to bare the higher price) as well as the
problem associated with acquiring permission to use legally protected forestlands for development of
renewable energy.

Planning and zoning for cultivation of energy crops to supply biomass power plants
remained lacking and caused the power plants to continue to rely on by-products from agriculture
and agricultural industry. However, greater use of biomass and biofuel in future may also result in
unsustainable expansion of energy crop cultivation and consequently induced encroachment of
forestlands and conversion of areas used for cultivation of food crops. While solid waste became the new
source of energy, most local administrations with responsibility on waste disposal, were still without
knowledge and understanding on means and ways to develop this energy. The society at large also lacked
accurate information and understanding in processes involved power generation and communities were
generally opposed to building of any new power plant in proximity of their residents.

Another obstacle for development of renewable energy was the fact that most
renewable energy technology was imported from oversea. Parts of some equipments and machineries | €
could be domestically manufactured but their quality remained questionable. There also was the lack of ©
commercially oriented research and development on renewable energy as most of the existing studieson
the issues were either experimental in natural or pilot testing and not for commercial use.

4. Policy recommendations

A number of policy recommendations were made in compiling the 2014 state of the
environment. These recommendations were divided into 3 groups which are 1) recommendations on =
management of various aspects of the environment, 2) recommendations on management of

environmental issues of particular interest and 3) recommendations on improving administration and
management of the environment in Thailand.




4.1 Recommendations on management of various aspects of the environment
Natural resources

1) Protecting the remaining forestlands with delineation of forest areas, inspection of
land-use ion forests and enabling participatory monitoring and surveillance.

2) Managing tributary networks at sub-watershed level and rehabilitating reservoirs to
enhance their water retention.

3) Formulating a plan and committee for protecting local wetland.

4) Designating marine and coastal protection areas where environmental degradation
occurs.

5) Encourage co-operation between LGOs in natural resources management.

6) Adding more punishment for violation of environmental laws and ensuring strict
regulation of activities that likely to have impacts on natural resources.

Energy resources

1) Create optional and additional incentive for renewable energy consumption at
hosehoulds and cimmunity levels.

2) Developing plans and measures for efficient use of energy in transport sector in parallel
with systematic local development and town planning.

3) Providing taxation measures and other financial assistance for promotion of energy
conservation technologies in industrial sector.

4) Disseminating information on future energy generation in every possible aspect,
including protection against and mitigation of impacts from energy business.

5) Building cooperation on Energy Plan and expanding energy networks among
ASEAN member countries.

Community environment, natural environment and cultural environment

1) Promoting town planning to support the expansion of green areas, mitigate climate
change impacts and provide for buffer zones at sites of natural and cultural importance.

2) Developing criteria and standard for and ensuring evaluation of environmental
management of local administrations while strengthening capacity of and providing incentives to the
administrations.

3) Evaluating the situation and the risk of natural and cultural sites and developing plans
for rehabilitation and protection of areas of significant importance and at risks.

4) Strengthening capacity of civil society, communities, including village voluntary on
natural resources and environmental and other parties, in maintaining communities’ natural, and cultural
environments.




i'lEN'luamumsmﬁcumwaqu.'maau N.A. w&&e/ /@
ﬁ’mﬂﬁu‘uIEJU’IEJLLﬁuLLNuﬂiWU’]ﬂiﬁiiﬂJ“U’mLLﬁwﬂﬂLL’Jﬂﬁau -

Pollution

1) Promoting patterns of cooperation between local administrations and private sectors
in managing solid waste and wastewater.

2) Improving data systems on importation, possession and handling of chemicals and
hazardous waste of industrial operator in order to facilitate regulating such activities.

3) Developing plans for systematic management of hazardous waste in communities.

4) Maximing utilization of the agriculture waste in the hot spot to reduce waste burning.

5) Supporting community and local authorities in solving problems related to and
rehabilitating areas affected environmental degradation and in developing measures for prevention
and resolving pollution problems in long term.

Climate change and natural disasters

1) Reviewing and assessing climate change policies of various agencies in order to fill
“gaps” of actions and to create cooperative mechanisms for the policies’ implementation.

2) Setting the clear role and indicators of each related agencies to mobilize the national
green growth plan in every sector.

3) Increasing access to and understanding of up-to-date new and information on climate
change and natural disasters.

4) Reducing the risk and strengthening readiness to adapt to any situation of communities

in areas at risk from natural disasters.

4.2 Recommendations on management of environmental issues of particular
interest

., Protection against and mitigation of impacts from drought

1) Decentralizing authorities on water management to provincial, local and watershed
levels with linkage to the national water management services center.

2) Maintaining medium and small reservoirs and developing underground reservoirs as "-_“r-_-_'-
a supplementary to surface water in accommodating water consumption and farming in irrigated |
areas and beyond.

3) Enhancing capacity on adaptation and food security of farmers as well as to develop
the drought resistance species of plant and animal. , %

4) Providing for clear classification of agricultural zoning and for financial incentives b
for farmers to conduct their farming activities accordingly. iR

S 5) Preserving “green” areas, rehabilitating head watershed areas and maintaining =%
.g: natural reservoirs to enable adequate water storage for dry season. :




Sustainable use of forestlands

1) Clearly classifying and delineating forestlands and adopting a common system for
forest databases of the country.

2) Reviewing forest policy, actions on land reform for agriculture and laws with the
view to ensure that their revision responses to current circumstance and provides for comprehensive
framework on forest utilization.

3) Promoting communities’ participation in forest management as well as providing
appropriated patterns on the payment for ecosystem services-PES, carbon funds and forest protection
funds.

4) Ensuring security for forests and communities by designating buffer zones, promoting
sustainable use of forest resources and distributing benefits from the utilization back to local communities.

5) Restructuring organizations responsible for forest management including by revising
composition of the national forest committee and developing national forest policy.

Solid and hazardous waste disposal

1) Building cooperation and pursuing development of master plan for waste management
at local and national levels.
2) Formulating the national waste segregation plan with the clear target for short term and
long term of implementations, and adjusting the waste management system in line with such plan.
3) Improving waste disposal facilities and enhancing efficiency of waste disposal system
in accordance to relevant standards.
4) Pushing for enactment of laws for management of electronic waste and promoting
design and development of environmentally sound appliances that generate less waste when disposed.
5) Providing appropriated models and options on transforming waste to energy by
investigating cost-effectiveness and identifying areas for such action.
6) Managing a whole systems of hazardous waste transportation (manifest system) and
2 -y ensuring strict enforcement of laws on illegal disposal of hazardous waste, including in rehabilitation
| - ofaffected areas.

Promotion of renewable energy

1) Providing for measures to promote community-based power generation in order to
increase self-reliance and to reduce the cost in transportingfuels and/or in delivering power supply.
2) Promoting of biomass energy and energy from agricultural by-products and solid
s . waste in order to enable more efficient use of resources.

3t 3) Setting appropriate prices in buying electricity derived from renewable energy and
5 . providing support for other measures to promote renewable energy in the manner that the public would T&
not be burdened by additional energy cost. :

4) Revising redundant laws and regulations, especially those related to issuing permits

for power generation.
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5) Initiating additional measures to provide funding for rent or purchase of equipment
for research, development and to demonstrate of more accessible and cost-effective renewable energy
technologies.

6) Conducting studies, researches and development on renewable energy technologies
as well as studies on environmental impacts of renewable energy such as those cause by introduction of
potentially invasive alien species of energy crop.

4.3 Recommendations on improving administration and management of the
environment in Thailand

1) Information systems: Improvement should be made on the existing environment-
related database systems in order that the systems would be able to provide reliable and updated
information for planning, monitoring, assessment on environmental situation as well as for reporting
requiredby international obligations.

2) Planning: ensuring inclusion of the preparation for climate change adaptation in
planning processes and identifying targets for managementof natural resources and the environment
toward achieving sustainable development such as pursuing ecosystem based management through
planning and budgetary processes for practical watershed management, promoting joint formulation of
environmental management plan between local authorities to enable cooperation and supporting resources
for collaborative efforts.

3) Development of organizations: enhancing effectiveness of public participation and
minimizing limitation of coordinating actionsbetween the public sector, health and environmental
organizations, forums of NGOs on the environment and networks of environmental protection volunteers
at village level by assigning appropriate authority in supporting environmental management at national
level including in submitting information and opinions, conducting surveillance and other preventive
activities and monitoring implementation through environmental and health impact assessment (EHIA)
and strategic environmental assessment (SEA) as well as reviewing the organizations structures, roles
and responsibilities. R %!

4) Mobilization of strategy: ensuring environmentally sound society through practical =
actions by various sectors to enable improvement in manufacturing and consumption of goods, reduction |~
of energy uses and of greenhouse gases emission from industrial, transport, tourist sectors as well as from
urban areas and households through employmentof environmentally sound investment promotion and
taxation measures.

5) Legal improvement and enforcement: Laws related to natural resources and the
environment should be revised, particularly those concerned with forests, water resources, mining, town T
planning, intellectual property rights, public rights to access information and the EHIA process. e :

6) International cooperation: cooperation between ASEAN member countries should [

be encouraged with the view to fill the gaps in the countries’ regulations on natural resources and [§

environmental management.




7) Monitoring: Implementation of environmental plans should be regularly monitored
with the use of practical indicators while targets and guidance of the plans should be revised to better
meet the changing circumstances. Monitoring is also needed for various kinds of mechanisms for

environmental protection as well as for large development projects.
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