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Purpose and Use of this Document
The Thailand Health and Pollution Assessment and Prioritization Program
(HPAPP) has three core elements:
1. a description of the process used to analyse and prioritize national
pollution challenges and develop the HPAPP;
2. an analysis of national pollution challenges and associated health impacts
that were identified as priorities through the consultative and analytical
process; and
3. concept notes and recommended actions to reduce the impacts on public
health from priority pollution challenges.
The HPAPP document is not an exhaustive review of all pollution challenges
facing Thailand. Rather, it is a concise summary of key issues that are prioritized
because they either have a significant impact on public health, or are severely
understudied and represent gaps in our knowledge or response.
Included this HPAPP document are concept notes that can be used to guide the
development of proposals and programs to address priority pollution issues.
These are outlines that require further consideration before a full proposal is
developed.
Finally, the HPAPP contains vital data on the severity and impacts from pollution
that can and should be used to elevate pollution both internally within
government decision-making processes and externally in discussions with
development partners. International experience shows that national pollution
challenges are unlikely be tackled at scale until and unless the issue is
recognized as a priority by senior political leadership and is mainstreamed in
national and international planning processes.
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Executive Summary
Thailand is an upper-middle income country that has achieved significant
improvements in the health and wellbeing of its population. Despite this, nearly
one in twelve people in Thailand still die prematurely as a result of exposure to
pollution. The vast majority of the nearly 39,000 annual mortalities attributable to
pollution result from exposures to air pollution. Exposures to contaminated air,
water and soil also contributed to the loss of more than one million years of
healthy life across the population in 2017 alone.
The Health and Pollution Assessment and Prioritization Program (HPAPP) is a
joint program between relevant national ministries and agencies in Thailand and
the Global Alliance on Health and Pollution (GAHP) to analyze pollution
challenges and advance concrete actions to reduce impacts on public health.
Goals and Outputs of the Health and Pollution Assessment and
Prioritization Program
The HPAPP program assists governments of low- and middle-income countries
to develop and implement concrete actions to address pollution-related health
challenges. The HPAPP program aims to:
1. Assist governments to identify, evaluate and prioritize existing pollution
challenges based on health impacts
2. Establish pollution as a priority for action within national agencies and
development plans
3. Define and advance concrete interventions to reduce pollution exposures
HPAPP Process in Thailand
The Health and Pollution Assessment and Prioritization Program was launched in
Thailand during an Inception Meeting in November 2016 at the request of the
(then) Director General of the Pollution Control Department (PCD) of the Ministry
of Natural Resources and Environment. Following the Inception Meeting, the
PCD co-hosted a follow-up technical workshop in August of 2017 and facilitated
other related meetings with HPAPP stakeholders.
In addition to the Pollution Control Department, additional participants in the
HPAPP development process included the Department of Disease Control,
Ministry of Public Health; the Division of Industrial Factories, Ministry of Industry;
the Environmental Health Bureau, Ministry of Public Health; the Industrial Estate
Authority of Thailand; the International Health Policy Development Office,
Ministry of Public Health; facilitators from Pure Earth, serving as the Secretariat
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of the Global Alliance on Health and Pollution; the United Nations Environment
Programme; and the United Nations Industrial Development Organization.
The HPAPP process in Thailand aims to advance other existing initiatives of the
Government of Thailand. The Bureau of Environmental Health in the Department
of Health, under the Ministry of Public Health, has responsibility for pollution and
health and is supportive of the HPAPP approach. The International Health Policy
Program, associated with the Ministry of Public Health, has been preparing
Burden of Disease figures for Thailand and is carrying out research on
environmental health risk factors. The concept notes in the HPAPP for Thailand
aim to advance these efforts by filling specific gaps identified by representatives
of the International Health Policy Program.
In June 2017, the Government of Thailand approved the 12th National Health
Development Plan 2017-2021, prepared by the Ministry of Health, and the 3rd
National Environmental Health Strategic Plan 2017-2021, prepared by Ministry of
Public Health and the Ministry of Natural Resources and Environment. The
HPAPP incorporates many of the goals of these plans and aims to advance their
recommendations and priorities through specific interventions.
There has been good cooperation between Thailand’s Ministry of Natural
Resources and Environment and Ministry of Public Health on specific topics,
such as lead contamination in Klity Creek and air pollution in Northern Thailand,
but there is room to increase and improve the mechanisms for such joint work.
The concept notes designed for the Thailand HPAPP aim to facilitate
collaboration between these and other agencies.
Economic Costs from Pollution in Thailand
Diseases attributable to pollution exposures are estimated to have cost Thailand
between US $562M and $642M in 2015 due to lost productivity, the equivalent of
.14% to .16% of the country’s 2015 Gross Domestic Product. This percentage is
approximately equal to that of China (.16% to .18%) and higher than that of
Brunei (.018%-.022%), Malaysia (.13% to .16%), and South Korea (.04% to
.05%). Other countries in Southeast Asia, including Cambodia, Indonesia, Laos,
Myanmar, and the Philippines lose a higher percentage of GDP from pollutionrelated productivity losses. In Thailand, the welfare damages from pollutionattributable diseases equaled US $34.8B, or 9.1% of the Gross National Income
for 2015.
The figures above underestimate the true total cost from pollution because they
do not include the costs of healthcare services associated with caring for people
who are sick due to pollution-attributable diseases or the lost ecosystem services
and lost biodiversity from environmental degradation attributable to pollution.
Health Impacts from Pollution in Thailand
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In 2017, diseases resulting from exposures to contaminated air, water, and soil
were responsible for 8.3% of all deaths nationally. Pollution exposures were
responsible for more deaths in Thailand than many risk factors and diseases that
generally receive wide media coverage in low- and middle-income countries,
including malaria, natural disasters, malnutrition, war and murder, car accidents,
tuberculosis, drug use, HIV/AIDS, and diets high in sodium.
The deaths attributable to pollution exposures are almost certainly an
underestimate as the health impacts caused by exposures to chemical
contamination are poorly understood and the associated data is incomplete. For
example, burden of disease data is not available for exposures to heavy metals
beyond lead, nor for any persistent organic pollutants or other chemicals. It is
reasonable to assume that the total number of deaths from all chemical
pollutants are several times greater than the estimates for lead.
Priority Pollution Issues and Concept Notes
Priority pollution issues in Thailand were selected based on their known impacts
to public and occupational health or because there are significant gaps in the
current understanding or response. The following priority pollution issues were
identified by the HPAPP working group:
1. Reducing health impacts from ambient outdoor air pollution in Northern
Thailand
2. Reducing health impacts from contaminated sites and exposures to
chemicals
Concept notes describing potential projects to address these issues are included
as annexes to this report. These concept notes can serve as the foundation for
future pollution mitigation programs and for proposals for national or international
funding.
Public Policy and Political Leadership Recommendations
The HPAPP includes a number of recommendations on public policy and political
leadership that are aimed at increasing the financial and technical resources
available for pollution control. The highest priority recommendations include:
1. A clear statement from the country’s political leaders that pollution is a
national priority that will be mainstreamed into decision-making in all
relevant ministries.
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2. The inclusion of pollution as a national priority in internal development
plans as well as national development strategy documents created in
collaboration with international development partners.
3. Increased inter-ministerial collaboration on issues of environmental health.
Conclusions
Compared to other middle-income countries, Thailand has fairly robust capacities
with regard to pollution control and public health monitoring and response.
Despite this, pollution still takes a significant toll on public health and represents
a leading risk factor for morbidity and mortality. Among the country’s pollution
challenges, ambient air pollution in Northern Thailand and exposures to chemical
pollution stand out as priorities for further investment, capacity building and
intervention.
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Pollution and Health in the International Context
The fact that pollution takes a toll on human health has been long recognized, although
the scope and scale of the impacts have been consistently underestimated. The recent
report by the Lancet Commission on Pollution and Health improves our understanding
of pollution’s toll by bringing together various data sets to quantify pollution’s health and
economic impacts (Landrigan, 2017). The Commission finds that pollution is now one of
the biggest drivers of death and disease in the world, causing 16% of all deaths
globally. The overwhelming majority of the disease burden from pollution (92%) falls on
people in low- and middle-income countries (LMICs). Pollution’s impacts are felt most
acutely by communities that are poorly equipped to address the problem and recover
from its impacts. Pollution has severe implications for sustainable development,
exacerbates the poverty cycle, harms the environment and biodiversity, causes lifelong
disability, and stagnates economic growth. Some types of pollution can disperse
globally and travel across national boundaries, continents, and oceans.
Air pollution levels remain at dangerously high levels in many parts of the world. Data
reveals that 9 out of 10 people breathe air containing high levels of pollutants, like black
carbon which penetrate deep into the lungs and cardiovascular system. Fine particulate
air pollution is associated with cardiovascular and pulmonary diseases. Ambient air
pollution alone caused some 4.2 million deaths in 2016, while household air pollution
from cooking with polluting fuels and technologies caused an estimated 3.8 million
deaths in the same period (WHO, 2019).
Water pollution, including unsafe water sources and unsafe sanitation, is estimated to
have caused more than 2 million deaths in 2017 (IHME, 2018). The principal diseases
linked to water pollution are acute and chronic gastrointestinal diseases, most
importantly diarrheal diseases (70% of deaths attributed to water pollution), typhoid
fever (8%), paratyphoid fever (20%), and lower respiratory tract infections (2%). Water
contamination in Africa, Asia and Latin America puts up to 323 million people at risk of
infection from diseases caused by pathogens in water. This is attributed to population
growth, increased economic activity, the expansion and intensification of agriculture,
and an increase in the amount of untreated sewage discharged into rivers and lakes. In
Asia, up to half of all rivers are affected putting about 134 million people at risk of
infections like cholera, typhoid, infectious hepatitis, polio, cryptosporidiosis, ascariasis
and diarrheal diseases (UNEP, 2016). Moreover, pollution of rivers, lakes, and the
oceans is contributing to the collapse of underwater ecosystems and the degradation of
underwater habitats, which is resulting in the decline of fisheries (affecting food sources
and livelihoods) and negatively impacting tourism.
Polluted soil at contaminated sites threatens the environment and human health in
communities worldwide. The contaminants that pose the greatest threats to health are
environmentally persistent substances such as metals, persistent organic pollutants
(including persistent pesticides), and radionuclides. The metals most commonly
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encountered at polluted sites include mercury, lead, chromium, and cadmium. Most
contaminated sites are relatively small, but the aggregate number of people affected
globally by the many hundreds of thousands of extant sites is large. Polluted sites are
most commonly contaminated by informal, small-scale, unregulated local industry or
artisanal activity. Based on data from the non-profit organization Pure Earth, it is
estimated that about 61 million people in the 49 countries surveyed are exposed to
heavy metals and toxic chemicals at contaminated sites. This estimate reflects
exposures at only a fraction of the total number of contaminated sites worldwide.
Lead (Pb) contamination in particular is a growing concern. In adults, chronic exposure
to lead (at even very low blood lead concentrations) is a risk factor for hypertension,
renal failure, cardiovascular disease, and stroke. In children, exposure to lead (at even
the very lowest blood lead concentrations) is a risk factor for neurodevelopmental
toxicity. The neurobehavioral sequelae of pediatric lead exposure include cognitive
impairment, shortening of attention span with increased risk for attention deficit or
hyperactivity disorder, and increased risk for antisocial and criminal behaviors. These
effects can persist across the entire lifespan and result in decreased school
performance, increased risk of drug abuse and incarceration, and decreased economic
productivity. In 2012, the World Health Organization (WHO) estimated that lead was
responsible for 13.9 million disability adjusted life years (DALYs) lost and that childhood
lead exposure is responsible for mild to moderate mental retardation in 0.6 million
children annually. In 2017, the Institute for Health Metrics and Evaluation’s (IHME)
Global Burden of Disease Study (GBD) estimated that lead was responsible for more
than one million premature deaths and for more than 9.3 million DALYs (IHME, 2018).
There is also strong evidence that pollution is not an inevitable outcome of
development. Well-tested solutions, as well as new, cost-effective and alternative
technologies can prevent, mitigate and remediate pollution problems and reduce toxic
exposures. Many middle-and high-income countries and industrial sectors have
successful experiences and expertise with best available technologies and best
environmental practices aimed at preventing and combating air, water and soil pollution.
Countries can take decisive action to prevent and clean up pollution, without sacrificing
economic growth.

Sustainable Development Goals
Global attention to the impacts of pollution has increased in recent years. In 2015,
pollution was specifically included in the United Nations global development goals for
the first time. The 2030 Agenda for Sustainable Development includes 17 Sustainable
Development Goals (SDGs). Within Goal 3 on Healthy Lives, Target 3.9 aims to “by
2030, substantially reduce the number of deaths and illnesses from hazardous
chemicals and air, water and soil pollution and contamination” (United Nations General
Assembly, 2015).

Regional Collaboration and Agreements
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In 2004, the Regional Forum on Environment and Health in Southeast and East Asian
Countries was established through the assistance of the WHO and the United Nations
Environment Program (UNEP). The original charter aims to safeguard and enhance
health and the environment, thereby promoting development that reduces poverty. The
objective of the Regional Forum is to strengthen the cooperation of the ministries
responsible for environment and health within countries across the region. The forum
has grown to include the countries in the Western Pacific region, Southeast Asia
Region, and countries covered by UNEP in the Asia-Pacific Region, thus changing their
name to the Asia-Pacific Regional Forum on Health and Environment. The Ministers of
Health and Environment have met every three years since 2007 to set the overall policy
direction of the Regional Forum, while their high-level officials have met every 18
months since 2004 to deal with policies, strategies, budgets and plans with the
secretariat.
At the Fourth Regional Forum in 2016, the Manila Declaration on Health and
Environment was formulated, in accordance with the global commitments to Agenda 21,
the 2030 Agenda for Sustainable Development, and the Paris Agreement on Climate
Change. Through the Manila Declaration, the Ministers of Health, Ministers of
Environment and Heads of Delegation in the Regional Forum called on the
governments, the international development community, civil society organizations and
the private sector to work towards achieving the Sustainable Development Goal (SDG)
targets in environment and health, particularly on the following priority actions and
emerging policy priorities:
1. Combat climate change and its impacts (SDG 13), and orient development and
public health systems to become more climate resilient
2. Improve air quality and reduce the number of deaths and illnesses caused by air
pollution. Prevent the recurrence of transboundary haze through the promotion of
sustainable management of forests and the prevention of land degradation and
biodiversity loss (SDG 15)
3. Ensure availability and integrated and sustainable management of water and
sanitation for all, especially for women and girls (SDG 6)
4. Reduce the number of deaths and illnesses from hazardous chemicals and air,
water and soil pollution and contamination (SDG 3.9), through environmentally
sound management of chemicals and all wastes throughout their life cycle (SDG
12.4) and substantial reduction of waste through prevention, reduction, recycling,
and reuse (SDG 12.5)
5. Reduce the adverse per capita environmental impact of cities, by paying special
attention to air quality, sustainable urban design principles that promote healthy
lifestyles, integrated management of municipal and other wastes (SDG 11.6) as
well as vector-borne diseases (dengue and malaria)
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6. Protect the health of the working population (SDG 8.8)
The Manila Declaration identified the following emerging policy priorities:
1. Transboundary air pollution, including short-lived climate pollutants (SDGs 3, 11,
12)
2. Illegal transboundary shipment and dumping of waste (SDGs 3, 11, 12)
3. Destruction of coral reefs and marine pollution (SDG 14)
4. Antimicrobial resistance, stemming from, among other things, unsafe
management of health-care wastes and wastewater (SDG 3, 6)
5. Promotion of environment and health impact assessments as one of the tools for
achieving more sustainable and equitable development, including valuation of
economic costs of health and environmental impacts due to pollution
The HPAPP process aims to advance these goals as they pertain to pollution and
health.

Climate Change and Health
Growing concern over the implications of climate change, including its impacts on public
health, is reflected in recent global commitments like the Paris Agreement and the
United Nation’s New Urban Agenda. While not the central focus of the current report,
there are certainly links between climate change and the environmental health issues
identified through the HPAPP process, both globally and for Thailand specifically. For
example, air pollution has been identified as a key area of climate-related health risk in
Thailand, and is also a priority concern in the HPAPP (WHO & World Bank, 2018). This
convergence provides further impetus to address these issues holistically and in a
timely manner.

Global Burden of Disease Data
Part of the increased attention on pollution is due to improved data about pollution’s
impacts on public health and economic development. Agencies such as the World
Health Organization and the Institute for Health Metrics and Evaluation have conducted
increasingly sophisticated studies of the global burden of disease. These studies show
that pollution is now responsible for between nine million and thirteen million deaths
annually, and is one of the leading risk factors causing premature death in the world
(Landrigan et al., 2017). The percent of deaths attributable to pollution across all
countries in 2015 is captured in Figure 1. The HPAPP analysis of health impacts in
Thailand relies primarily on data from the IHME GBD study (IHME, 2018).
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Figure 1. Percentage of all deaths in 2015 that were caused by pollution (IHME, 2016).

Use of Health Metrics for Pollution Prioritization
For too long, pollution has been viewed largely as an environmental problem, to be
analyzed and addressed by environmental agencies, when in reality the drivers and
consequences extend far beyond the environmental sector. The health effects of
pollution contribute to growing social and economic inequities and impact communities
with the least ability to recover. As reported by the Lancet Commission, pollution-related
diseases disproportionately affect the poor (Landrigan et al., 2017). The occurrence of
these diseases results in lost income and increased healthcare costs, thus placing an
additional economic burden on poor communities and perpetuating a cycle of
intergenerational poverty.
Approaching pollution narrowly as an environmental problem has not been successful.
Pollution levels and associated health impacts in low- and middle-income countries
have increased. As long as pollution is discussed as solely an environmental issue and
is addressed only by ministries of environment, countries will struggle to address the
issue at scale and rates of disease and death will continue to climb.
Recent data about pollution’s impacts on health make it clear that pollution is a public
health challenge that requires a dedicated, interdisciplinary response from agencies
responsible for public health, transportation, agriculture, industrial development,
resource extraction, and many others. The most rational common metric to analyze and
prioritize pollution issues across all of these sectors is health outcomes. This is done by
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measuring and monitoring the reductions in disability and premature deaths that can be
achieved by different interventions in the sectors.

Origin of the HPAPP Program
GAHP has received requests from more than 20 low- and middle-income country
governments to help to address pollution challenges by facilitating research,
prioritization, planning, project selection and design, and by supporting the development
of funding strategies. GAHP is not a funding agency but the expertise and experience of
its member organizations can be highly valuable for countries where national institutions
face limitations related to funding and technical capacity. In response to these requests
for assistance, the GAHP Secretariat and other member organizations developed the
Health and Pollution Assessment and Prioritization Program—a pollution prioritization
and planning process that can be tailored to the needs of an individual country. The
HPAPP Program aims to identify, prioritize and accelerate national interventions to
reduce pollution-related illness and death that are directly related to wider development
challenges such as economic losses, inequity, and poverty.
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HPAPP Program Goals and Process in Thailand
The Health and Pollution Assessment and Prioritization Program (HPAPP) program is
designed to assist governments of low- and middle-income countries to develop and
implement solutions to pollution-related health challenges.
The HPAPP program is facilitated by the Global Alliance on Health and Pollution
(GAHP) and brings together relevant national ministries and agencies (i.e.,
Environment, Health, Production/Industry, Transport, Energy, Mining, Agriculture, and
others) to advance concrete pollution actions. In countries where a national
environmental health plan has already been developed, the HPAPP is intended to
support the practical implementation of key priorities from existing plans.
The HPAPP differs from other planning process in that it is structured to bring together
different agencies and parties that may not frequently work closely together, and in that
it includes concept notes. It is intended to promote collaboration, and have well-defined
and practical outcomes. Among these outcomes is the commitment by all the
participants, including international partners and donors, to undertake specific shortand medium-term actions to improve environmental health.
The goals of the HPAPP program are to:
1. Assist governments to identify, evaluate and prioritize existing pollution challenges
based on health impacts
2. Establish pollution as a priority for action within national agencies and development
plans
3. Define and advance concrete interventions to reduce pollution exposures and
related illnesses
The HPAPP defines pollution in accordance with the European Union and the Lancet
Commission on Pollution and Health as potentially dangerous material that is introduced
into the Earth’s environment as the result of human activity, and that threatens human
health and ecosystems (Landrigan et al., 2017). Depending on the national context, the
scope of the HPAPP may include household and ambient air pollution, unsafe water
and inadequate sanitation, chemical contamination, and occupational exposures to
pollutants.
The HPAPP process is flexible and tailored to the needs of each country, but generally
includes the following steps:
PHASE 1. Collection, compilation and analysis of available information
PHASE 2. Inception meeting to prioritize pollution issues and define next steps
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PHASE 3. Preparation of a draft Health and Pollution Assessment and Prioritization
Program
PHASE 4. Consultation and finalization of an agreed Action Plan
PHASE 5. Dissemination, promotion, outlining the investment case, fund raising,
implementation, monitoring and regular updating of the HPAPP

HPAPP Process in Thailand
The Health and Pollution Assessment and Prioritization Program was launched in
Thailand during an Inception Meeting in November 2016 at the request of the (then)
Director General of the Pollution Control Department (PCD) of the Ministry of Natural
Resources and Environment. Following the Inception Meeting, the PCD co-hosted a
follow-up technical workshop in August of 2017 and facilitated other related meetings
with HPAPP stakeholders.
In addition to the Pollution Control Department, additional participants in the HPAPP
development process included the Department of Disease Control, Ministry of Public
Health; the Division of Industrial Factories, Ministry of Industry; the Environmental
Health Bureau, Ministry of Public Health; the Industrial Estate Authority of Thailand; the
International Health Policy Development Office, Ministry of Public Health; facilitators
from Pure Earth, serving as the Secretariat of the Global Alliance on Health and
Pollution; the United Nations Environment Programme; and the United Nations
Industrial Development Organization.
The HPAPP process in Thailand aims to advance other existing initiatives of the
Government of Thailand. The Bureau of Environmental Health in the Department of
Health, under the Ministry of Public Health, has responsibility for pollution and health
and is supportive of the HPAPP approach. The International Health Policy Program,
associated with the Ministry of Public Health, has been preparing Burden of Disease
figures for Thailand and is carrying out research on environmental health risk factors.
The concept notes in the HPAPP for Thailand aim to advance these efforts by filling
specific gaps identified by representatives of the International Health Policy Program.
In June 2017, the Government of Thailand approved the third National Environmental
Health Strategic Plan (2017-2021), which was prepared by Ministry of Public Health in
collaboration with Ministry of Natural Resources and Environment. A Committee has
been established to refine and implement the Plan. The HPAPP incorporates many of
the goals of this plan and aims to advance these goals through specific interventions.
There has been good cooperation between Thailand’s Ministry of Natural Resources
and Environment and Ministry of Public Health on specific topics, such as lead
contamination in Klity Creek and air pollution in Northern Thailand, but there is no
established mechanism for such joint work. The concept notes designed for the
Thailand HPAPP aim to increase collaboration between these agencies.
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Pollution Context and Framework in Thailand
Thailand has embraced the Sustainable Development Goals (SDGs), and the present
government uses them as guidance for national development plans. The 20-Year
National Strategy and the environmental health program are critical to achieving SDG 3,
on preventing and reducing health risks due to environmental pollution from hazardous
chemicals and air, water and soil pollution. To reduce the threat of illnesses and deaths
from such risks, the government should integrate relevant agencies’ programs
throughout the government’s activities and decision-making and use empirical evidence
on environmental health risks to educate the public and policy-makers about the
consequences of certain economic activities that result in pollution.
With Thailand’s entry into the ASEAN Community, it has adopted policies on the
promotion of trade and investment in industry, goods transport and tourism. With this,
the use of natural resources has risen, causing more pollution, especially in industrial
and special economic zones, tourist destinations. This poses a new challenge to the
government. Relevant state agencies must design measures to deal with new and
increasing sources of air, water and soil pollution, and solid and hazardous waste
management. There is a need for capacity building for environmental health personnel
at the central, provincial and local levels, and the strengthening of leaders in the civil
sector to improve the management of pollution control programs.

Health and Environment Legislative Framework in Thailand
Thailand has a variety of laws that aim to protect the environment and public health,
including the following Acts and pieces of legislation as summarized by the National
Environmental Health Strategic Plan 2017-2021:
Public Health Act, B.E. 2535 (1992)
“This Act deals with the control and oversight of operations related to the prevention of
diseases and threats such as pollution that might cause adverse health effects, by
enforcing the control of health or hygienic aspects of the enterprises, or the
environmental conditions of residential settings from the family to the community lev- el.
The law also oversees small or large businesses such as street vendors, vending stalls,
food-selling places, food storages, fresh markets and health-threatening activities, using
the decentralized administration approach with local governments, especially in the
control of people’s business operations or actions (NEHSP, 2017).”
Enhancement and Conservation of National Environmental Quality Act, B.E. 2535
(1992)
“This law encourages the people and private organizations to take part in the promotion
and conservation of environmental quality, sets up systems of environmental
management, according to the environmental quality management principles, and
specifies the following: powers and duties of state agencies, state enterprises, and local
governments, to ensure cooperation and joint actions in the promotion and conservation
of environmental quality; guidance for actions on activities for which no agencies are
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responsible; the setting of measures for pollution control, using systems for air pollution
treatment, wastewater treatment, and waste disposal, and devices or equipment for
pollution control; the setting of clear duties of the persons involved in causing pollution;
and the setting of promotion measures related to funds and other assistance aspects to
motivate the willingness to perform duties related to environmental quality conservation
(NEHSP, 2017).”
Determining Plans and Process of Decentralization to Local Government
Organization Act, B.E. 2542 (1999)
“This law clearly prescribes the missions or duties of each category of local
governments, many of which related to public health, and also specifies the duties of
state agencies (in central and provincial administrations). As for provincial
administrative organizations (PAOs), municipalities, the Pattaya City, the Bangkok
Metropolitan Administration (BMA), and subdistrict or tambon administrative
organizations (SAOs or TAOs), their powers and duties include the setting up of public
services systems for local residents’ benefits such as solid waste disposal, human
waste disposal, wastewater treatment, and environmental as well as pollution
management (NEHSP, 2017).”
Disaster Prevention and Mitigation Act, B.E. 2550 (2007)
“This law establishes the National Disaster Prevention and Mitigation Commit- tee that
has powers and duties to set policies, design a national disaster prevention and
mitigation plan, and integrate/develop disaster prevention and mitigation systems of all
state and local authorities as well as relevant private agencies. This is to ensure
efficiency in dealing with disasters including fires, storms, droughts, human epidemics,
animal epidemics, aquatic animal epidemics, plant pest or disease outbreaks, and other
public threats naturally and accidentally occurring and harmful to people’s lives or
bodies or properties of people or state agencies. Such threats also include air raids and
sabotages. Such efforts focus on fire prevention and mitigation systems with one
designated unit for each locality to take responsibility for undertaking and coordinating
the operations in an efficient manner, and ensure that there is unity in directing and
managing such actions (NEHSP, 2017).”
Act on the Maintenance of the Cleanliness and Orderliness of the Country, B.E.
2535 (1992)
“This law prescribes that the owner or occupier of the building or land has a duty to
keep and maintain the cleanliness and orderliness of the public areas or places
adjacent to the building or land, and that no one shall leave or litter any solid waste or
human waste in any public areas and places (NEHSP, 2017).”
Factory Act, B.E. 2535 (1992)
“The law prescribes criteria and standards for controlling the operations of any factory
that needs to be permitted by law and deals with the disposal of industrial wastes or
contaminants, for example, wastes, hazardous waste or sludge, human waste, and solid
waste, and the discharge of industrial wastewater and polluted air. It also specifies the
guidelines for installing a waste treatment system, the standards and methods for
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controlling the discharge of industrial wastes, pollutants or anything that has an impact
on the environment, and the steps for exercising the powers of the competent official to
issue any order to force the factory to comply with the law (NEHSP, 2017).”
Hazardous Substance Act, B.E. 2535 (1992)
“This Act specifies the criteria and procedures for controlling the production, import,
export, movement, use, storage, destruction and possession of any hazardous
substance. The aims are to prevent and stop any harm from occurring to any person,
animal, plant, property and environment, and to set up a management system including
a coordinating mechanism among agencies involved in hazardous substance control
(NEHSP, 2017).”
The responsibility for Environmental Health in Thailand lies primarily with the Ministry of
Public Health, and more specifically, its Bureau of Environmental Health (BEH).
The Government of Thailand recently approved the 12th National Health Development
Plan 2017-2021. The first strategy outlined in the plan is to promote health and reduce
disease incidents through environmental protection excellence. The plan aims for a 5%
reduction in morbidity attributable to environmental factors from the 2016 baseline.
The Government has also completed two multi-year National Environmental Health
Strategic Plans (NEHSP), developed under the joint leadership of MPH and MNRE. The
basic goal of all NEHSP is to reduce the mortality associated with environmental factors
and risks. NEHSP 2017-2021 has identified environmental pollution as one of the key
environmental health challenges, including the topics highlighted in the HPAPP.
The NEHSP provide strategic guidance and advice. There is an Environmental Health
Committee established to overview implementation but the specific actions are the
responsibility of the relevant ministries and of local government bodies. The HPAPP
process is specifically intended to identify and support agreed priority interventions and
so can help to drive forward some of the objectives of the NEHSP. The HPAPP findings,
recommendations, and proposed actions can be adjusted in the future to ensure that
the recommendations are fully in line with NEAHP objectives.
At the operational level, there has been regular coordination and cooperation between
PCD and BEH, for example on the lead problems along Klity Creek. There are no major
difficulties in bringing the agencies together to address specific problems but there is no
formal structure to plan and integrate joint actions to deal with broader issues.
To address the key health and pollution problems in a structured and effective way,
there is a need for an agreed institutional structure (and corresponding budget) to allow
for ongoing closer cooperation.
The government of Thailand collaborates actively with WHO on a variety of health
issues, with UNICEF on child protection and nutrition, with IOM and UNHCR on serving
migrants in border areas, with ILO on workers’ rights and employment conditions, with
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FAO on agricultural issues and control of antimicrobial resistance, and with UNEP on
health care, hazardous waste and pollution management.

Current Impacts and Trends in Pollution and Health
While solid waste management has improved in some respects, the volume of solid
waste rose to 1.13 kg per person per day by 2015 over 2011 (NEHSP, 2017). The
burning and separation of components from electric and electronic waste present a
persistent threat. Acids, heavy metals and dioxins from e-waste recycling continue to
contaminate communities and cause exposures to harmful chemicals. Pharmaceutical
biproducts and waste also contribute to contamination of soil and water.
Issues regarding the use agricultural chemicals continue to impact human health and
the environment. The Hazardous Substance Act, B.E. 2535 (1992) controls toxic and
hazardous chemicals. International environmental agreements, including the Rotterdam
Convention and the Stockholm Convention, provide additional rules and policies on the
use of chemical substances. However, these laws and agreements do not currently
ensure the correct production, trade and use of chemicals. Chemical residues are still
found in agricultural products and inappropriate production and use of chemicals
pollutes the environment and food chain causing negative impacts to human health.

Overview of Health Impacts from Major Pollution Challenges
The Thailand Health and Pollution Assessment and Prioritization Program is based on
studies and inputs from national agencies, as well as national and international data on
pollution sources, levels and impacts. The analysis relies heavily on data related to
morbidity and mortality (DALYs and premature deaths) from burden of disease studies
conducted by IHME and WHO.
What Is A Disability Adjusted Life Year (DALY)?
The DALY is a measure of overall disease burden, expressed as the number of years lost
due to ill-health, disability or early death. The DALY is increasingly used in the field of public
health. It extends the concept of years of life lost due to premature death, to include
equivalent years of healthy life lost due to poor health or disability. In so doing, mortality and
morbidity are combined into a single, common metric.

During the HPAPP consultation process, it was noted that the GBD data have high
levels of uncertainty. Future work, which can be supported by GAHP, would refine
Burden of Disease estimates specific to Thailand to allow interventions to be better
targeted.
The following table summarizes the most recent mortality estimates for pollutionattributable deaths in 2017 in Thailand from the 2018 IHME GBD study.
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Pollution Type

Annual Deaths

As % Of All
Deaths

Rate (per 100K)

Air
Household air

6,245

8.8

1.3%

Outdoor air

23,773

33.7

5.1%

Total Air

29,891

42.5

6.4%

197

.28

.04%

Unsafe water

3,424

4.9

.7%

Total Water

3,621

5.2

.7%

2,127

3

0.46%

Other Heavy Metals

Unknown

Unknown

Unknown

POPs

Unknown

Unknown

Unknown

Other Chemicals
Occupational
Carcinogens
Total Chemicals

Unknown

Unknown

Unknown

2,479

3.5

0.5%

4,606

6.5

1%

38,118

54.2

8.1%

Water
Unsafe sanitation

Chemicals
Lead

Total – All Pollution

Table 1. Summary of annual deaths from pollution in Thailand in 2017 (IHME, 2018).

Ambient Air
Ambient air particulate pollution is a major driver of pollution-attributable morbidity and
mortality in Thailand, leading to respiratory tract disease, cardiovascular disease and
hypertension, among other diseases. According to the latest Global Burden of Disease
(GBD) study from the Institute for Health Metrics Evaluation, the deaths rates
attributable to ambient air pollution have climbed steadily since 1990.
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Figure 2. Death rates per 100K from diseases attributable to ambient air pollution 1990-2017 (IHME,
2018).

The Government of Thailand has made considerable progress reducing ambient air
pollution in recent years, as demonstrated in the image below provided by the Pollution
Control Department.

Figure 3. Trends in national air pollution data from 2013-2017 provided by the Pollution Control
Department of Thailand.

Despite the progress, air quality monitoring stations have revealed that levels of certain
air pollutants are higher than the maximum permissible levels in certain areas, including
Bangkok, the Na Phra Lan Pollution Control Zone in Saraburi province, the Map Ta
Phut Pollution Control Zone in Rayong province, haze crisis zones in nine northern
provinces, and haze pollution areas in the South, resulting from forest fires in
neighboring countries, and vehicle emissions (NEHSP, 2017).
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Household Air Pollution
There has been much progress on the impacts from household or indoor air pollution
according to the latest GBD study. Indoor air quality can suffer from certain domestic,
economic and urbanization activities, including burning biofuels such as wood and
charcoal for cooking, the release of volatile organic compounds from furniture and other
household objects, infections from air-conditioning systems and other illnesses
categorized under “sick building syndrome” among workers in buildings that lack
adequate ventilation and air control systems.

Figure 4. Trend in the death rate per 100K from ambient air pollution and household air pollution 19902017 (IHME, 2018).

Chemical Pollution
The largest undercount in the GBD mortality figures is expected to be with respect to
soil pollution and exposures to chemicals. Only one aspect of chemical pollution is
included in the burden of disease estimates (lead residues from before the phase out of
leaded petrol), as research and data in this area has been inadequate. There is no
quantification with respect to the impacts from exposures to other chemicals, or to
contaminated sites in general.
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There is a need for more specific and localized data for each major issue, ideally
quantifying the size and characteristics of the sources, providing more detail on
pathways, and clearly identifying the populations at risk.
As a result of initial discussions, the relevant work of the International Health Policy
Programme (IHPP) in the Ministry of Public Health was identified. As noted later in this
report, IHPP is already working on expanding national data to refine the Global Burden
of Disease approach and to generate specific Burden of Disease figures for the
provinces of Thailand.

Pollution’s Impacts Compared to Other Causes of Disease and Death
Polluted air, water and soil cause more death and disease in Thailand than many other
more commonly understood risk factors. Pollution was accountable for 8.1% of all
annual deaths in 2017 (IHME, 2018). The rate of annual mortalities attributable to
environmental and occupational risks is lower in Thailand than in Southeast Asia as a
region, and lower than most individual SE Asian countries with the exception of
Malaysia. However, pollution still kills more people than other well-known risk factors
such as alcohol, drugs, unsafe sex and malnutrition. Pollution is also accountable for
more deaths than causes such as HIV/AIDS, malaria, Tuberculosis, road accidents,
maternal and neonatal disorders, suicide, interpersonal violence (murder, war and
terrorism) and nutritional deficiencies.

What is a Risk Factor?

As

A risk factor is any attribute, characteristic or exposure of an individual that increases
the likelihood of developing a disease or injury. Some examples of important risk
factors are unsafe sex, malnutrition, tobacco and alcohol consumption, and exposures
to toxic chemicals.

death rates from communicable diseases have stayed fairly constant, an increasing
proportion of deaths are attributable to non-communicable diseases, such as those
caused by exposures to pollution (Figure 5).
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Figure 5. Rate of annual deaths attributable to non-communicable diseases (purple) and
communicable diseases (green) in Thailand (IHME, 2018).
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Economic Costs of Pollution in Thailand
Premature death and disease due to pollution impose great costs on national budgets
and health-care spending, especially in middle-income countries such as Thailand.
Diseases caused and exacerbated by pollution result in medical expenditures and in
pain and suffering. Pollution-related disease can reduce labor force participation, labor
market productivity, and economic output. Early life exposures to neurotoxic pollutants
such as lead and mercury can impair cognition, diminish the ability to concentrate, and
disrupt behavior, thus reducing lifetime earnings. Because pollution and pollutionrelated diseases disproportionately affect the poor, these impacts contribute to the
intergenerational perpetuation of poverty.
Using data and approaches from the Lancet Commission on Pollution and Health, and
relevant data from Thailand, it is estimated that diseases resulting from pollution cost
Thailand between US $5 billion and US $6.4 billion in 2015 due to lost productivity—the
equivalent of 1.4% to 1.6% of the country’s 2015 Gross Domestic Product (GDP) of US
$401 billion. The welfare damages from pollution-attributable diseases equal US $34.8
billion, or 8.7% of the gross national income (GNI) for the same year. Welfare damages,
as estimated above, are a hypothetical value that individuals place on remaining healthy
and attempt to capture the value individuals place on avoiding premature death. A
complete description of the methodologies used to estimate productivity and welfare
costs is included in Annex C.
The costs of pollution-related disease are often overlooked and undercounted because
they are associated with non-communicable diseases that appear many years after the
initial exposure, are spread across the population, and are not captured by standard
indicators. The costs of pollution-related disease include: 1) direct medical
expenditures; 2) indirect health-related costs, such as time lost from school or work, and
needed investments in the health system; 3) diminished economic productivity in
persons permanently harmed by pollution; and 4) losses in output resulting from
premature death.
Pollution-related diseases are also responsible for intangible costs, such as those of
poor health in people made ill by pollution, disruption of family stability when a person of
working age becomes disabled or dies prematurely, and the loss in years of life to the
people themselves. These costs are much more difficult to estimate than the costs of
pollution control, which are usually tangible and concrete. Although the costs of
pollution-related disease can have large impacts on expenditure in the health sector,
they are typically difficult to isolate within overall figures.
Disease prevention is generally understood to be more cost-effective than disease
treatment and the same principle applies to pollution-attributable diseases. Even without
national data on the costs of treating diseases from pollution exposures, the economic
productivity losses alone make a compelling justification for increased action.
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Priority Pollution Challenges
Priority Issues Identified in Technical Meetings
The HPAPP Inception Meeting and subsequent Technical Meetings included
presentations and general discussions of the overall health and environmental issues
and of Global Burden of Disease data. These were followed by technical presentations
on key issues by local specialists. Based on these data and discussions, a number of
findings and recommendations for next steps were identified. These were refined in the
course of further analysis and consultations with stakeholders. Ultimately, the following
priority issues emerged through the HPAPP process:
Priority Issue 1 - Ambient (outdoor) Air Pollution in Northern Thailand
Priority Issue 2 - Contaminated Sites and Exposures to Chemicals
Ambient air pollution in Northern Thailand was selected as a priority due to the large
percentage of premature deaths associated with this risk factor. Contaminated sites and
exposures to chemicals was selected in part due to the known burden of disease
associated with this threats, but also because of the lack of understanding of the full
scope of contamination and associated impacts and the lack of data related to
exposures. It is safe to assume that the BGD study underestimates the full health
impacts from chemicals, as it only attempts to capture lead exposures, leaving
exposures to other chemicals unreported in the data. These priority issues are
discussed in greater detail in subsequent sections and are the subject of concept notes
in the Annexes.

Issues Not Selected as Priorities
Challenges related to biological contamination of water and related issues of sanitation
and hygiene were not selected as priorities for the HPAPP process due to the fact that
these issues represented less than 1% of premature deaths in the country. This does
not mean that polluted water is not a serious issue. An analytical survey of drinking
water samples across Thailand showed that less than 40% of samples meet the
standards set by the Department of Health (NEHSP, 2017).
Similarly, household (indoor) air pollution was not selected due to its smaller
contribution to mortality (1.3%). Again, household air pollution is a significant risk for
those families that cook indoors using biofuel. The Clean Cookstoves Alliance reports
that nearly 24% of Thai residents still use solid fuels for cooking, with 18% using wood
and 19% using charcoal. The total percentage of biomass users rises to 47.3% in rural
areas (Clean Cookstoves Alliance, 2019). There is progress in efforts to reduce the use
of biomass stoves but more needs to be done.
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Need for Refinement and Updating of Health Data
Thailand has a sophisticated burden of disease unit in the International Health Policy
Program under the Bureau of Policy and Strategy. The International Health Policy
Program aims to “improve the national health care systems through generating
knowledge and reliable evidence on improving health systems and policy to the public
and Thai policy makers. Furthermore, the original aim of the program which was to
strengthen the capacity of Thai researchers is still carried out through conducting policy
relevant research in the areas of health care finance, economic evaluation, public health
insurance, and health policy analysis. The researchers of the program are promoted to
pursue postgraduate studies either in the country or abroad…Most importantly, IHPP
has physical proximity to, but an arm-length relationship with, policy makers in and
outside the Ministry of Public Health in order to maintain policy relevance and scientific
integrity and independence (International Health Policy Program, 2019)”.
The data presented and discussed at the HPAPP Inception Meeting and subsequent
Technical Meetings were from the Global Burden of Disease Studies of the Institute for
Health Metric and Evaluation and from technical experts from relevant Thai government
agencies. These data indicate the numbers of premature deaths and disability adjusted
life years associated various pollution-related risk factors. It was agreed that there is a
need for more specific and localized data for each major pollution issue, ideally
quantifying the size and characteristics of the contamination sources within each of the
76 provinces, providing more detail on human exposure pathways, and clearly
identifying the populations at risk. There would be great benefit from increased research
on pollution-related risk factors at the International Health Policy Program’s Burden of
Disease Thailand unit.
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Priority Issues 1 – Reducing Impacts from Ambient Air
Pollution in Northern Thailand
Sources and Characteristics of Ambient Air Pollution
According to the Air Quality Life Index, the average Thai resident could expect an
additional 2.1 years of life if the air they breathed met the WHO guideline for PM 2.5 of
an annual mean of 10 µg/m3 (AQLI, 2019). The gains would be substantially higher in
Northern Thailand, as indicated in Figure 6 below.

Figure 6. Average gain in life expectancy among residents of provinces of Thailand as estimated by the
Air Quality Life Index.

While the country has achieved significant improvements in air quality, ambient air
pollution is still a subject of concern in Thailand and a significant contributor to death
and disease. In January, officials were forced to close more than 400 public schools as
a haze of yellowish smog blanketing the sky across Bangkok.
Seasonal haze in Thailand is a widespread and long-lasting cloud of smoke and
particles that occurs both within Thailand and in neighboring countries including
Myanmar, Laos and Cambodia. It is a particular problem in the north of the country
where nine provinces are heavily affected. The scale of the burning is large and the
impacts are felt over an area with a total population of approximately 6 million people.
Air pollution levels peak between February and April.
Although the sources of outdoor air pollution in Thailand will vary between locations, the
sources generally include:
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•
•
•
•
•
•
•
•
•
•

Transportation and the increasing intensity of both light and heavy vehicles
Burning of agricultural biomass and waste
Forest burning/clearing
Natural forest fires
Burning of wood and charcoal for cooking
Burning of residential and municipal waste
Transboundary emissions originating in other countries
Thermal power plants
Urban dust from construction and lack of road cleaning
Emissions from factories and other industrial sources

It is estimated that more than half the fires causing haze come from agricultural
activities and most of that is related to corn production. Fires are set to clear the waste
after growing corn and are also used to clear forest land for extension of corn
cultivation, especially in hilly areas. Demand for corn is growing for livestock feed and
for ethanol production. Biomass from sugarcane and rice are also routinely burned. The
timing of agricultural burning varies based on crop production, but the “burning season”
can run from November until May, or until the seasonal rains begin.
A 2017 source apportionment study of PM10 in Norther Thailand found that the “the
concentrations of the elements in the PM10 of the ambient air samples correlated highly
with the PM10 from the combustion of teak, yangna, and corn leaves…the ambient air
PM10 in the Chiang Mai - Lamphun Basin was derived primarily from hotspots on the
Thai-Myanmar border driven by southwest winds, as well as some hotspots in the basin
itself. This study has shown that open burning of plant sources, both forest and
agricultural, particularly along the Thai-Myanmar border to the southwest, is a primary
source of the smoke haze in the Chiang Mai - Lamphun Basin during the dry season
(Kiatwattanacharoen, et al, 2017).”
Forest clearing is another important driver of ambient air pollution, and much of the
problem is associated with slash and burn agriculture in the highlands, where
mechanization is not feasible and where burning is used to clear more land for planting.
Forest clearing and agricultural burning are not practices limited to Thailand. Similar
practices in parts of Myanmar, Laos and Cambodia also contribute to the impacts
across Thailand but the extent of transboundary contributions is not known precisely.

Disease Burden from Ambient Air Pollution in Thailand
Table 2 below captures the deaths and DALYs attributed to ambient air pollution in
Thailand.
Demographic
Sex

Deaths

As % of All Deaths

DALYs
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As % of All DALYs

Male
Female
TOTAL
Age
<5 years
5-14 years
15-49 years
50-69 years
70+ years
TOTAL

14,743
9,030
23,773

5.4%
4.6%
5.1%

406,575
238,873
645,448

3.6%
2.9%
3.3%

98
29
2,412
7,666
13,567
23,773

1.7%
1.0%
2.8%
5.4%
5.9%
5.1%

8590
2,520
156,364
282,999
194,976
645,448

1.4%
0.5%
2.0%
4.2%
5.1%
3.3%

Table 2. Deaths and DALYs from ambient (outdoor) air pollution in Thailand (IHME, 2018).

Air Pollution Monitoring
There are several sources of air pollution data available to the public, including the
website air4thai.go.th run by the Pollution Control Department’s Air Quality and Noise
Management Bureau. This site provides real-time air quality data, updated hourly, on
concentrations of PM2.5, PM10, ozone, carbon monoxide (CO), nitrogen dioxide (NO2)
and sulfur dioxide (SO2). The site indicates the air quality using familiar color-coded
dots with colors from scaling from blue to green, yellow, orange and red to indicate the
relative danger of the air quality index as it moves from 0-25, 26-50, 51-100, 101-200,
and above 201, respectively. In addition to the air quality index metric, which uses the
value of each of the air pollutants above to create a single number representing the
relative safety or danger of the air quality, the website also shows users the individual
values for each of the six contaminants. Hourly data can be downloaded for particular
regions.
Regional haze data is also monitored by the Asean Specialized Meteorological Centre,
which tracks and maps climate, weather and air pollution data. Users can see and
download information at http://asmc.asean.org/home/.
The Government of Thailand also has access to sophisticated fire mapping and analysis
tools that can identify individual fires and show trends in the location and timing of fires
across Thailand and its neighboring countries. Real time fire mapping is available at
http://fire.gistda.or.th/.
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Figure 7. Map of fires in Thailand during the regular burning season (Jan-Apr) of 2017

Roles and Responsibilities
The extent of northern haze and its impacts are recognized at the highest level. The
scale of the problem and the responses are considered each year by the Cabinet. In
January 2017, an “Operational Plan to Prevent and Solve the Haze Problem in the
Northern Region” was put forward by the Minister of Natural Resources and
Environment and was approved by the Cabinet, together with a contingency budget of
154m baht (approximately US $4.6m).
The focus of most air pollution prevention policies is on urban areas. However,
suburban and rural areas near cities contribute significantly to poor air quality within
cities due to the easy movement of air pollutants in the atmosphere. To control urban air
quality effectively, regional, national, urban and rural authorities need to collaborate
more closely. As PM2.5 is a regional air pollutant, joint regional efforts and institutional
control mechanisms are also required.
To the end, Thailand has engaged in ongoing sub-regional meetings with Cambodia,
Myanmar, Lao PDR and Vietnam in a collaborative effort to reduce air pollution under
the ASEAN Agreement On Transboundary Haze Pollution Control with the goal of
achieving a “Transboundary Haze-free ASEAN by 2020.” This cooperation is organized
under a regional roadmap and focuses on agricultural and forest fire management,
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information and technology, public awareness and engagement and reduction of health
and environmental risks. The actions are agreed upon by a Conference of Parties and
supported by a dedicated fund.
At the national scale, the Pollution Control Department monitors and reports on air
pollution levels. The Ministry of the Interior has the role of ensuring integrated
prevention efforts and finding solutions to the problem over the whole area. A “Single
Command” system has been established by the Governors of the nine main affected
provinces to coordinate all relevant agencies, both public and private, and to cover all
affected areas.
In agricultural areas, the Ministry of Agriculture and Cooperatives is the main agency
and works with overview mechanism under the Ministry of Interior to set the time and
details of approved burns. The Ministry of Agriculture and Cooperatives also declare No
Burn Zones, promotes control of fires and runs a campaign for controlled incineration of
wastes.
In forested areas, the Ministry of Natural Resources and Environment is the primary
agency responsible for control of burning in the forest and for enforcing the laws against
illegal activities.
The Haze is a complex problem, covering a wide area both inside Thailand and in
neighboring countries. The Pollution Control Department acts as the National Focal
Point under the ASEAN Framework Agreement on Transboundary Haze Pollution and
co-ordinates cooperation among ASEAN Member Countries.
The levels and impacts of ambient air pollution are likely to increase with the
development and wealth in the country. A strategic and preventive approach is required
to minimize impacts to public health as growth continues. While the regulatory
framework already exists, enforcing these laws and regulations is the main constraint
that needs to be addressed. The relevant service or department responsible needs to
be given the means to effectively carry out their tasks, including authorization to
regulate factories and enforcement of environmental laws. In this context, the Working
Group highlights the need for an inter-ministerial agreement (industry, health and
environment ministries) to assess factories before they are allowed to commence
production. Any strategic approach should prioritize health impacts and find the best
way to effectively implement the polluter pays rule, whereby ”the polluter should bear
the cost of measures to reduce pollution according to the extent of either the damage
done to society or the exceeding of an acceptable level (standard) of pollution” (United
Nations, 1997).

Feasibility and Practicality of Specific Actions Considered
In October of 2018, The Climate and Clean Air Coalition, led by the United Nations
Environment Programme and government stakeholders from across Asia, released a
report on 25 practical measures Asian countries can take to reduce air pollution. The
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following is a list of initial and more advanced steps specifically designed for Asian
countries to reduce air pollution (UNEP, 2018):
1) Post-combustion controls: Introduce state-of-the-art end-of-pipe measures to
reduce sulphur dioxide, nitrogen oxides and particulate emissions at power stations
and in large-scale industry
2) Industrial process emissions standards: Introduce advanced emissions
standards in industries, e.g., iron and steel plants, cement factories, glass production,
chemical industry, etc.
3) Emissions standards for road vehicles: Strengthen all emissions standards;
special focus on regulation of light- and heavy-duty diesel vehicles
4) Vehicle inspection and maintenance: Enforce mandatory checks and repairs for
vehicles
5) Dust control: Suppress construction and road dust; increase green areas
Next-stage air quality measures that are not yet major components of clean air
policies in many parts of Asia and the Pacific:
6) Agricultural crop residues: Manage agricultural residues, including strict
enforcement of bans on open burning
7) Residential waste burning: Strictly enforce bans on open burning of household
waste
8) Prevention of forest and peatland fires: Prevent forest and peatland fires through
improved forest, land and water management and fire prevention strategies
9) Livestock manure management: Introduce covered storage and efficient
application of manures; encourage anaerobic digestion
10) Nitrogen fertilizer application: Establish efficient application; for urea also use
urease inhibitors and/or substitute with, for example, ammonium nitrate
11) Brick kilns: Improve efficiency and introduce emissions standards
12) International shipping: Require low-sulphur fuels and control of particulate
emissions
13) Solvent use and refineries: Introduce low-solvent paints for industrial and do-ityourself applications; leak detection; incineration and recovery
Measures contributing to development priority goals with benefits for air quality:
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14) Clean cooking and heating: Use clean fuels – electricity, natural gas, liquefied
petroleum gas (LPG) in cities, and LPG and advanced biomass cooking and heating
stoves in rural areas; substitution of coal by briquettes
15) Renewables for power generation: Use incentives to foster extended use of wind,
solar and hydro power for electricity generation and phase out the least efficient
plants
16) Energy efficiency for households: Use incentives to improve the energy efficiency
of household appliances, buildings, lighting, heating and cooling; encourage rooftop
solar installations
17) Energy efficiency standards for industry: Introduce ambitious energy efficiency
standards for industry
18) Electric vehicles: Promote the use of electric vehicles
19) Improved public transport: Encourage a shift from private passenger vehicles to
public transport
20) Solid waste management: Encourage centralized waste collection with source
separation and treatment, including gas utilization
21) Rice paddies: Encourage intermittent aeration of continuously flooded paddies
22) Wastewater treatment: Introduce well-managed two-stage treatment with biogas
recovery
23) Coal mining: Encourage pre-mining recovery of coal mine gas
24) Oil and gas production: Encourage recovery of associated petroleum gas; stop
routine flaring; improve leakage control
25) Hydrofluorocarbon (HFC) refrigerant replacement: Ensure full compliance with
the Kigali Amendment
The concept note included in the annex of this report is designed to advance strategies
from this list that are most appropriate to identifying and addressing the sources that
contribute most to ambient air pollution in Northern Thailand.
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Priority Issue 2 – Reducing Impacts from Contaminated Sites
and Chemical Exposures
Sources and Characteristics of Contaminated Sites and Chemical Exposure
In low- and middle-income countries (LMICs) around the world, including Thailand,
there is a troublesome cycle that can prevent ministries of environment from adequately
addressing chemical contamination. These ministries are often under-funded relative to
their mandate. This resource scarcity prevents the ministries from collecting the type of
data that would allow them to calculate the national health and economic impacts from
chemical pollution. Without compelling data on the impacts, ministries cannot make
strong justifications for increased resources to their ministries of finance and
international development partners. Without a compelling justification for increased
resources, they cannot collect data or adequately address chemical pollution
challenges.
In recent years, Thailand has made progress in the field of contaminated site
management. New standards and programs have been developed both on
environmental sampling and environmental quality guidelines. A new mechanism in
Enhancement and Conservation of the National Environmental Quality Act (NEQA) has
been proposed. A new decree from the Ministry of Industry, proposed two years ago, is
being discussed, modified and finalized. This
decree will be one of the main regulations controlling soil and groundwater
contamination from factories’ activities.
Many contaminated sites have been identified and characterized in recent years.
Remediation plans for famous brownfield sites have been proposed and the
Government has begun to realized that a funding mechanism for remediation is
necessary, as cost of site investigation and remediation is high and continues to rise.
In response to more exposure to pollution related issues, the level of public awareness
about pollution and the associated health risks has never been higher. Citizens who live
near industrial sites often file complaints when unusual activities are suspected. Such
complaints frequently lead to media coverage, further informing the public of such
issues.
In addition to site assessment and remediation activities, the government has also
developed robust soil, sediment and groundwater standards and quality guidelines for
chemicals of concern.
Ministry of Industry Decree on Soil and Groundwater Contamination Control
within Factory Areas
The National Environmental Committee’s resolution of 2010 entrusted the Ministry of
Industry with cooperation from Ministry of Natural Resource and
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Environment to develop control measures for soil and groundwater
contamination in industrial areas. Subsequently, the Department of Industrial Works
began drafting a regulation in 2011 and submitted a draft Ministry of Industry Decree on
Soil and Groundwater Contamination Control within Factory Areas for consideration of
the cabinet and get approval in 2013. Revisions were finished in October 2015 and the
decree was sent to cabinet for approval. The main principles of the decree are as
follows:
1. A definition for soil and groundwater contaminant as “volatile organic compounds
(VOCs), heavy metals, pesticide and insecticide, any substance specified in MOI
decree on disposal of waste or unused material and other substances specified
by government”.
2. Business owner must collect soil and groundwater samples within factory areas
and manage that the contamination found is not exceeding the level specified in
soil and groundwater contamination criteria.
3. Newly operating factories must collect soil and groundwater samples within
factory areas and compile a monitoring report to establish background levels
before operation and collect soil and groundwater samples twice within 180 days
after beginning operation and must submit a report to Department of Industrial
Works within 120 days after the due date of a second inspection.
4. Existing factories must collect samples in its area for the first time within 180
days after this regulation becomes effective, must compile a monitoring report
within 180 days after the due date of first monitoring and must collect samples for
a second time within 180 days after the first inspection and must submit a report
within 120 days after the due date of second inspection.
5. All factories must continue soil sampling in every 3 years and groundwater
sampling every year and must submit an inspection report to the Department of
Industrial Works within 120 days after each inspection.
Waste collection sites
There are many waste collection sites that accept industrial waste in Thailand.
These sites come in many configurations and sizes. After many years of
careless operation, there is a good chance that such facilities cause soil and
groundwater contamination. The Pollution Control Department has dealt with cases like
this and has a protocol to set up taskforces for investigation and source identification.
Groundwater level are measured, flow direction is mapped and potential sources
upstream are identified. In such cases, the Pollution Control Department may submit a
formal investigation report to Ministry of Industry, which subsequently may file a lawsuit
against the owner of the site. The Pollution Control Department may the n propose a
remediation plan for the site.
While the Government of Thailand has information regarding the prevalence, location
and severity of soil and water contaminated by toxic chemicals and the health risks
associated with such sites, the information is incomplete. Without a better
understanding of the number, characteristics, and locations of contaminated sites within
the country, it is impossible to estimate the full health and economic toll from exposures
to toxic chemical contamination and to design appropriate interventions and policy
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solutions. Establishing an understanding of the country’s contamination profile is a
critical step to ensure that resources are properly allocated toward the highest priority
issues and to addressing the country’s pollution challenges in a systematic and costeffective manner.
Globally, there is a growing body of information on the health effects of chemicals used
for industrial or agricultural purposes or released as byproducts into the environment.
Depending on the chemical, long-term effects of exposure may include developmental
impacts in children, endocrine disruption, or increased incidence of certain types of
cancer, for example. Despite these risks, few countries have accurate measures of
public exposures to chemicals, and there is no comprehensive estimate of health
impacts. While the previous two priority issues addressed air pollution, here the focus is
on chemical contamination of water and soil.
Agrochemicals
Thailand imports thousands of tons of herbicides, fungicides and insecticides annually,
and agricultural products are one of the country’s primary exports. As Thailand's
agricultural sector has shifted from labor- to machine-intensive farming, pressure to
increase crop yields has resulted in heavy usage of pesticides. Residues of
organochlorine and organophosphate compounds have been recorded in soil, water,
and food throughout the country (Thapinta, A., & Hudak, P.,2000; Wongsasuluk, P., et
al. 2013; Tirado, R., 2017).
In response to this problem, Thailand's government has passed environmental laws and
education programs with the goal of minimizing adverse effects of pesticides. The Thai
Government has assigned responsibility for food safety to several agencies. In the
Ministry of Public Health, these agencies include the Food and Drug Administration, the
Bureau of Health Promotion, and the Bureau of Environmental Health. In the Ministry of
Agriculture, concerned agencies include the National Bureau of Agriculture
Commodities and Food Standards, the Department of Livestock Development, and the
Department of Fisheries. Effective collaboration among these concerned agencies
requires strong planning and coordination.
Lead
The relative contribution of different sources of lead to public exposures is unknown. In
many Southeast Asian countries, the informal recycling of used lead acid batteries is a
source of environmental lead, particularly near recycling sites. In Thailand, used
batteries are collected by the informal sector, recycling companies such as T.K. Metal
Trading Limited Partnership, and trading companies among others. Some of the
collected batteries are recycled domestically, while many are exported, mainly to China
(Kojima, 2018). AP Honda is now collecting batteries from used motorcycles and sends
them to T.K. Metal Trading Limited Partnership.

Disease Burden from Chemical Exposures in Thailand
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Little data is available on the prevalence and severity of exposures to chemical
contamination in Thailand. Because of this, existing estimates on the health impacts
from chemical exposures are understood to be a significant underestimate, including the
data on lead exposures below. Based on inputs from local experts, experience in
comparable countries, and anecdotal evidence, it is fair to assume that the death and
DALY impacts from chemical exposures are several times higher than the available
data suggest.
The HPAPP program prioritizes pollution issues based on two factors: 1) the known
health impacts from individual pollution challenges, and 2) on known or suspected gaps
in our knowledge and response. In the case of chemical exposures, the known health
impacts are relatively small compared with the impacts from air pollution. However,
chemical exposures are believed to be a significant gap in current state of knowledge,
and are therefore included among the selected pollution priorities.
The major sources of health risk from contaminated sites and chemical exposures, as
seen in other developing countries worldwide, are the heavy metals (especially lead and
mercury); persistent organic pollutants (POPs); and a range of other chemicals known
to cause cancer or other health impacts. The only one of these for which burden of
disease figures are available is lead, and these numbers are widely accepted to be a
low estimate of the overall impact.
Demographic
Sex
Male
Female
TOTAL
Age
<5 years
5-14 years
15-49 years
50-69 years
70+ years
TOTAL

Deaths

As % of All Deaths

DALYs

As % of All DALYs

1,512
616
2,127

0.5%
0.3%
0.5%

46,757
16,183
62,940

0.4%
0.2%
0.3%

0
0
154
722
1,251
2,127

0%
0%
0.2%
0.5%
0.5%
0.5%

473
1,691
17,219
26,807
16,750
62,940

0.1%
0.3%
0.2%
0.4%
0.4%
0.3%

Table 3. Available data on the burden of disease from lead exposure in Thailand (IHME, 2018).

Roles and Responsibilities
The necessary regulatory framework is in place to control discharges from industry,
mining and other sources. However, the capacity to control actual performance should
be strengthened to accomplish the full mandate of the regulatory authorities. For
example, there is misuse of pesticides in the agricultural sector; certain industries still
discharge untreated wastewater; mining exploitation and waste discharge exists. Better
information on the extent of chemical contamination from industry would allow for a
deeper understanding of the health consequences.
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Practical Options for Addressing Contaminated Sites and Chemical
Exposures
Given the incomplete nature of governmental data related to chemical contamination of
soil and water and associated health impacts, it is suggested that Thailand implement a
national contaminated sites identification and screening program. The information
collected through this program would be stored in an online database owned and
operated by the government. Training should be included in the contaminated site
identification and screening program to support institutional uptake and build capacity.
A national contaminated site identification and screening program would use human
health risks as the primary metric for prioritizing contaminated sites for further detailed
assessments and potential interventions. Such a program would take advantage of
existing rapid site screening protocols developed specifically for the purpose of
establishing national databases of contaminated sites in low- and middle-income
countries where technical capacities and resources may be limited. Similarly, the
program could use existing online database software and health risk algorithms
developed for similar programs in other countries to store data and analyze health risks
based on the screening data collected.
The data from such a program could be used by the Government of Thailand and other
stakeholders to begin estimating the morbidity and mortality associated with exposures
to chemical pollutants across the country and to prioritize cost-effective risk-reduction
projects, programs, and policies.

Feasibility and Practicality of Specific Actions Considered
Possible actions:
1. Establish coordination point for a Contaminated Sites Identification and Screening
Program with the aim of determining the extent and geographic distribution of
chemical contamination in soil and water. Implement training and first round of site
screenings.
2. Establish basic water quality requirements, as a basis for river and water body
quality mapping and classification. Ensure that groundwater is included as part of
the overall system.
3. Carry out initial investigation of extent of contamination at known of suspected
contaminated sites.
The Toxic Sites Identification Program, implemented by GAHP, has site screening,
protocols, tools, and online database platforms which could be put in place quickly to
support a national program aimed at establishing chemicals profile and baseline for
future actions.
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Public Policy and Political Leadership
In light of its international experience, the Global Alliance on Health and Pollution
suggests the following policy actions to increase attention and focus in governmental
and non-governmental agencies to reduce the health and environmental impacts from
pollution in Thailand.
1. National political leaders should declare that pollution is a critical public
health challenge and a national priority to be mainstreamed into decisionmaking in relevant ministries and levels of government.
Countries rarely succeed in addressing national pollution challenges without clear
leadership from the head of state. This was the case in the U.S., Europe, China,
India, and in every country were significant progress in pollution has been made. If
pollution is not stated as a priority, it will not be treated as one.
2. Prioritize key pollution issues in national development strategies discussed
with multilateral and bilateral development agencies.
Thailand would benefit by elevating pollution as a priority issue in development plans
for international development partners. Development partners respond directly to the
requests and priorities of recipient countries and could provide increased resources
if specifically identified.
3. Establish formal, inter-ministerial platforms or committees for developing and
implementing policies, programs, and projects related to pollution and its
effects on public health.
4. Mobilize national and international resources for additional capacities within
the environmental health unit of the MPH.
There is a need for an office to be responsible for monitoring progress on controlling
pollution and for reporting. The Environmental Health Unit is appropriate but underresourced, hence the need to strengthen its capacities.
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Conclusion
Thailand has seen notable progress in tackling pollution and reducing the burden of
disease attributable to pollution exposures. Problems that are still common among other
Southeast Asia countries, including unsafe water sources and sanitation issues and
issues of indoor air pollution, are less of a threat to public health in Thailand. Thailand is
also a leader in Asia in calculating burden of disease statistics. With additional steps to
mitigate ambient air pollution and a better understanding chemical contamination
sources and control measures, Thailand can achieve a relatively low burden of disease
associated with pollution and improve public health across the country.
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Annex A – Concept Note on Pathways to beat air pollution to
deliver health benefits in Thailand
Project title:

Pathways to beat air pollution to deliver health
benefits in Thailand

Location(s):

Thailand

Planned start date:

TBD

Duration:

2.5 years

Government coordinating agency
and Executing agency/cooperating
agency:

Pollution Control Department and
UN Environment Programme, Asia Pacific Office

Budget (USD):

600,000 US$

1. Project summary
To be added [about 300 words]
2. Relevant background
Air pollution is a serious public health crisis in the Asia Pacific region, with about 92 per
cent of the region’s population – about 4 billion people – exposed to air quality levels
that pose a significant risk to their health.1
Ambient air pollution is a subject of increasing concern in Thailand, and a significant
contributor to premature death and disease. The country has achieved considerable
progress in addressing air pollution but needs to sustain clean air action to ensure that
the improvements in air quality achieved in the past will not be reversed. Bangkok, for
example, saw substantial air pollution improvements in early 2010s when Thailand
adopted Euro 4 vehicle emission standards and fuel quality.2 But over the last nine
years the country has not yet adopted stricter vehicle emission standards. The sheer
increase in vehicles has outpaced air quality gains in the city and is once again
contributing to rising air pollution, particularly in cooler months. Severe pollution
episodes were experienced in the city in early 2018 which led the government to clamp
down on heavily polluting vehicles, deploy police to inspect factories and incinerators,
close schools to protect children, and even deploy cloud-seeding planes to force rain
and clear the air.3

1

UNEP 2018. Air Pollution in Asia and the Pacific: Science-Based Solutions
Asia leapfrogging to zero-tailpipe emissions to beat air pollution: http://www.ccacoalition.org/en/news/asialeapfrogging-zerotailpipe-emissions-beat-air-pollution
3
Air pollution is choking Bangkok, but a solution is in reach: https://www.unenvironment.org/news-andstories/story/air-pollutionchoking-bangkok-solution-reach
2
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According to the 2018 State of
Environment Report, particulate matter
(PM10 and PM2.5) and ozone continue to
be the main pollutants of concern, with
only seven of 33 provinces achieving the
24-hours average air quality standard in
2018.4
The Royal Thai Government has taken
substantial action to address air pollution
in the country, especially in critical areas
including nine Northern provinces,
Bangkok Metropolitan Region, and
industrial areas (Na Phra Lan SubDistrict,
Saraburi province; Map Ta Phut and
nearby areas, Rayong province).5
In August 2019, the National Environment
Board of Thailand approved the National
Air Pollution Control Plan proposed by the
Ministry of Natural Resources and
Environment (MONRE). This Plan
includes immediate actions to address
anticipated air pollution episodes in 20192020, a medium-term plan for 2019-2021, and long-term plans for 2022 onwards.
While a national action plan has been put in place, there is still limited information on
the sources contributing to key pollutants, especially PM2.5, in the country. There is also
limited information on the contribution of rural sources of air pollution to urban air quality
(and vice versa) which could help strengthen the rationale to adopt regionally or
provincially coordinated approaches. This is also an opportunity to evaluate the
mitigation potential of the clean air measures outlined in the new action plan and how,
with their effective implementation, they can help Thailand achieve its national air
quality standards.
3. Project description
A. Project beneficiaries
The project has two primary beneficiary groups: direct beneficiaries and ultimate
beneficiaries. The direct beneficiaries of the program include the representatives of
Pollution Control Department (PCD), MONRE, Ministry of Public Health (MoPH) and
other relevant ministries, and provincial governments from the air pollution critical areas
that will work on the project or will benefit from the information generated. This is

4
5

2018 Thailand State of Pollution http://www.pcd.go.th/file/Booklet%20on%20Thailand%20State%20of%20Pollution%202018.pdf
2018 Thailand State of Pollution http://www.pcd.go.th/file/Booklet%20on%20Thailand%20State%20of%20Pollution%202018.pdf
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estimated to be approximately 750 individuals within the Government or in research
institutes.
The ultimate beneficiaries of the program include 17 million residents in critical areas
(comprising of 6.3 million residents in Northern Thailand, 10.7 million residents in
Bangkok Metropolitan Region, 5,000 residents in Map Tha Phut, and 8,000 residents in
Na Phra Lan) whose quality of life is affected by exposure to air pollution every year.
B. Overall project objective
The objective of the Project ‘Pathways to beat air pollution to deliver health benefits in
Thailand Project’ is to reduce the morbidity and mortality associated with exposures to
unhealthy levels of ambient air pollution in Thailand by strengthening understanding of
current and projected PM2.5 sources and their relative contributions at the city and
provincial level to support effective implementation of the National Air Quality Action
Plan.
C. Intervention strategy
The project will employ a multidisciplinary approach in conducting the assessment
which will investigate demographic, social, and economic trends; sources of emissions
and their contributions; efficiency of control technologies; chemical and physical
processes in the atmosphere; health impacts of air pollution exposures; and the
effectiveness of policy interventions in the action plan and alternative interventions in
reducing exposure and associated health impacts. This will be assessed for a baseline
year of 2015 and future scenario for 2035 and 2050 which aligns with the roadmap in
the national action plan regarding energy and climate change issues6.
The assessment will be undertaken using the Greenhouse Gas–Air Pollution Interaction
and Synergies (GAINS) model which explores cost-effective multi-pollutant emission
control strategies to meet environmental objectives related to air quality impacts (on
human health and ecosystems) and greenhouse gases. GAINS, developed by the
International Institute for Applied Systems Analysis (IIASA), brings together data on
economic development and the structure, control potential, and costs of emission
sources, the formation and dispersion of pollutants in the atmosphere, and an
assessment of the environmental impacts of air pollution. GAINS has been applied
widely for policy analyses in Europe and Asia Pacific (regional), including South Asia
and East Asia.
D. Implementation partnership(s)
The project will be implemented by the Pollution Control Department, under the Ministry
of Natural Resources and Environment, and UN Environment Programme Asia and the
Pacific Office, with technical partner, the Joint Graduate School of Energy and
Environment (JGSEE), Center of Excellence on Energy Technology and Environment
(CEE), King Mongkut's University of Technology Thonburi (KMUTT). International
6

This refers to Thailand’s Integrated Energy Blueprint, in particular, the Alternative Energy Plan-AEP
(2015-2036); Energy Efficiency Plan—EEP (2015-2036); and Power Development Plan-PDP (2015-2036)
and Thailand’s Climate Change Master Plan (2015-2050)
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technical experts from International Institute for Applied Systems Analysis (IIASA) will
also provide technical advice and training on the assessment and modeling approach.
In addition, Japanese experts from National Institute for Environmental Studies (NIES)
will support the project with technical guidance on energy consumption projection and
air quality simulation scenario development to better understand PM2.5 source
contribution and to assess the effectiveness of policy implementation of the National Air
Quality Action Plan. The JGSEE-KMUTT have developed an air pollutant emission
inventory for all sectors including biomass open burning for 2015 which can be used for
this work as baseline emissions, and an Assessment Framework to evaluate the air and
health benefits of air pollutant emission reduction which can serve as the initial platform.
UN Environment Programme will also engage with other UN agencies as part of a joint
taskforce on non-communicable diseases (NCDs) which has been set up to plan and
implement interventions to address NCDs, including those attributable to air pollution.
E. Project results/outputs
Program outputs include:
1. A technical report on scientific basis of the study. This will include: (i) results of
the field or on-site sampling, (ii) questionnaire surveys on the current and future
energy demand and especially emission control technology, and (iii) laboratory
chemical analyses for source profile characterization and PM2.5 speciation, in
order to consolidate the emission inventory and future emission projections as
well as the current health burden of air pollution in terms of morbidity and
mortality.
2. The Thailand version of the GAINS model that is used for this study,
employing a spatially disaggregated representation of Thailand into regions,
provinces, or cities that will be provided to PCD.
3. Training workshops where government representatives and other
partners/stakeholders receive technical training on the use of the Thailand
version of GAINS model and other tools or information generated from the study.
4. An assessment report which analyzes the PM2.5 source contribution and
characteristics at city, provincial and national level for 2015, 2035 and 2050;
effectiveness of policy interventions outlined in the national air quality action plan
and recommendations for alternative or additional policy interventions to help
achieve or improve the national air quality standards.
5. Policy recommendations for regionally/ provincially coordinated mechanism to
address PM2.5
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F. Key project activities
Output
Activities
1. A technical
Review
report on
• Air quality status and
scientific basis of
trends in correlation with
the study. This
meteorology data
will include: (i)
• Energy consumptions by
results of the field
sectors-historical trends
or on-site
and possible future
sampling, (ii)
scenarios
questionnaire
surveys on the
Survey & Refined
current and future Estimation
energy demand
• Emissions source’s
and especially
profile for key sources
emission control
(including activity data,
technology, and
emissions factor, control
(iii) laboratory
technology,
chemical
measurement, etc.)
analyses for
• Refined 2015 emission
source profile
inventory
characterization
• Refined 2015 emission
and PM2.5
inventory of biomass
speciation, in
open burning (including
order to
forest fires and
consolidate the
agricultural burning)
emission
inventory and
Ambient Air Sampling +
future emission
Source receptor
projections as
• Speciation Analysis
well as the
• Sources receptor model
current health
(if any)
burden of air
pollution in terms
of morbidity and
Future Scenarios
mortality.
• Energy projection in
future year using energy
model
• Projected emissions
under different
mitigation options
following national plan
Air Quality Model
Performance Evaluation
• Simulation of year 2015
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Location
Bangkok,
Thailand

Timing
Year 1,
Q1 to
Q3

Partners
PCD,
DEDE,
EPPO,
JGSEEKMUTT

Bangkok,
Thailand

Year 1
Q2 to
Year 2
Q2

EGAT,
IPP, SPP,
ONEP
(power
plant) DIW,
ONEP
(industrial
facilities),
DOAE,
MONRE,
etc.,
JGSEEKMUTT

Whole
Thailand
with 1km x
1km gridded
system
spatial
resolution
Whole
Thailand
with 1km x
1km gridded
system
spatial
resolution

Year 1
Q2 to
Year 2
Q2

PCD,
JGSEEKMUTT

Year 1
Q2 to
Year 2
Q2

EPPO,
DEDE,
NIES,
IIASA
JGSEEKMUTT

Whole
Thailand
with 1km x

Year 1
Q2 to
Year 2

PCD,
NIES,
JGSEE-

Scope:
Whole
Thailand
with 1km x
1km gridded
system
spatial
resolution

Output

2. Thailand version
of GAINS model
used for this study
employing a
spatially
disaggregated
representation of
Thailand provided
to PCD

Activities
- evaluation of emission
inventory
• Framework of source
apportionment in year
2015 and future years
under mitigation
scenarios

Location
1km gridded
system
spatial
resolution

Timing
Q4

Partners
KMUTT

PM2.5 Source
Contribution Evaluation

Whole
Thailand
with 1km x
1km gridded
system
spatial
resolution

Year 1
Q2 to
Year 2
Q4

PCD,
IIASA,
NIES,
JGSEEKMUTT

Health-related
assessment
• Health Burden from
PM2.5 Evaluation
• Health Benefits from
PM2.5 Emission
Reduction (following
different policies
measures)
• Assessment of costbenefits from PM2.5
Emission Reduction

Whole
Thailand
with 1km x
1km gridded
system
spatial
resolution

Year 1
Q2 to
Year 2
Q4

PCD,
Ministry of
Public
Health,
CRI, IIASA,
NIES,
JGSEEKMUTT,
UNEP

This will be resulted from
the activities proposed for
formulating the Technical
Report.

Bangkok,
Thailand

Year 2
Q4

PCD,
JGSEEKMUTT,
IIASA
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Output
3. Training
workshops where
government
representatives
and other
partners/stakehold
ers receive
technical training
on the use of the
model.

Activities
A series of training
workshops will be
organized once team
obtained the results from
activities conducted for the
Technical Report.

4. Assessment report
which analyzes the
PM2.5 source
contribution and
characteristics at
city, provincial and
national level for
2015, 2035 and
2050;
effectiveness of
policy interventions
outlined in the
national air
pollution action
plan and
recommendations
for alternative or
additional policy
interventions to
help achieve the
national air quality
standards.
5. Policy
recommendations
for regionally/
provincially
coordinated
mechanism to
address PM2.5

Timing
Year 3,
Q1 and
Q2

Partners
PCD,
JGSEEKMUTT,
UNEP

This will also result from
Bangkok,
the activities conducted for Thailand
the Technical Report. It will
be progressively prepared.

Year 2
Q2 to
Year 3
Q2

JGSEEKMUTT,
UNEP

This will also result from
the activities conducted for
the Technical Report. It will
be progressively prepared
during year 2 Q2-Q4, and
refined during year 3 Q3Q4 using the training
workshops in BMR and
northern Thailand as
opportunities to get
feedback from

Year 3
Q1, Q2

PCD,
JGSEEKMUTT,
UNEP
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Location
Bangkok
and
Chiangmai,
Thailand

Bangkok
and
Chiangmai,
Thailand

Output

Activities
Location
stakeholders and agencies
involved in addressing
PM2.5.

Timing

Partners

Note: DEDE: Department of Alternative Energy Development and Efficiency; EPPO: Energy Policy and
Planning Office; EGAT: Electricity Generating Authority of Thailand; ONEP: Office of Natural Resources
and Environmental Policy and Planning; DOAE: Department of Agricultural Extension; IPP: Independent
Power Producers; SPP: Small Power Producer; DIW: Department of Industrial Works; CRI: Chulabhorn
Research Institute
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G. Gender mainstreaming
Air pollution disproportionately affects the most vulnerable, particularly children in
uniquely damaging ways owing to a combination of behavioral, environmental
and physiological factors. Globally, 93% of all children live in environments with
air pollution levels above the WHO guidelines7. Other vulnerable populations
include women, the elderly, people with existing lung or cardiovascular diseases
and the poor with limited access to healthcare services.
In developing countries where solid fuel is widely used in homes for cooking or
heating, air pollution levels can be high, meaning a high attributable fraction of
this source, with higher values for women than for men. An estimated 3 billion
people cook and heat their homes with wood, coal or dung (UNEP Year Book,
2014). This source of air pollution disproportionately impacts women and
children, and also causes increased levels of ambient air pollution in developing
country cities.
This project will directly address gender issues by ensuring participation in and
benefits from the project are equitable, and that all project activities involve and
enable women. Gender-appropriate accessible tools, language, and procedures
will be used.
Specific gender objectives are to:
1. Facilitate engagement of vulnerable groups most affected by air pollution,
such as women, children and the elderly, to ensure community
representation in technical assistance and awareness raising activities,
and that policy interventions proposed by the project into take into
consideration the equal socio-economic and health benefits of improved
air quality.
2. Tailor project’s products and services as far as possible to evidence the
gender perspective in terms of population exposure to the ambient
pollution. This includes highlighting negative impacts of air pollution upon
the poor and most vulnerable groups in terms of livelihoods, accompanied
by recommendations for appropriate air quality management with an aim
of improving population health.
3. Hire and train an inclusive project staff representative of the population
served, including languages spoken, gender, and cultural background.
H. Project financing and indicative budget
To be added during the development of a full proposal.
I. Sustainability of project results
7

WHO (2018). Air pollution and child health: prescribing clean air.
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To be added during the development of a full proposal.
J. Risks to project implementation
To be added during the development of a full proposal.
Project assumptions

Risk of failure

Mitigation action(s)

K. Monitoring, reporting and evaluation
(To be determined by relevant executing agency and funding agencies)
L. Communication and visibility
(To be determined based on the requirements of the funding agencies)
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Annex B – Concept Note on National Contaminated Site
Identification and Screening Program

Project title:

National Contaminated Site Identification and
Screening Program

Location(s):

Thailand

Planned start date:

TBD

Duration:

Two years

Government coordinating
agency and Executing
agency/cooperating agency:

Pollution Control Department

Budget (USD):

250,000

1. Project summary
The National Contaminated Site Identification and Screening Program will
establish a database of sites that are contaminated by toxic chemicals in
Thailand to inform policy decisions, mitigation actions and remediation activities.
The program will aim to identify and screen sites across the country where soil
and water pollution pose significant public health risks.
The program will begin with a review of relevant datasets and publications
regarding the presence of chemical contamination throughout the country. Based
on this review, the program managers will develop a preliminary list of known or
suspected contaminated sites that are targeted for a screening assessment.
Once a preliminary list of sites is complete, the managers will prioritize the lists
based on the human toxicity of the contaminant or the suspected concentration
of the contaminant relative to national or international standards, screening
thresholds, or guidance levels.
Once a preliminarily list of target sites is developed, a team of trained
investigators will conduct rapid site screening assessments following a
standardized screening protocol aimed at confirming the presence of chemical
contaminants and an exposure pathway to human receptors (local population),
and evaluating the relative severity of associated public health risks. The
screening assessment will include a tour of the source and likely contaminated
area, photos, interviews with local stakeholders, the creation of maps, sampling
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of soil and water, and the collection of relevant geographical, geological,
hydrological, social, and demographic data used to evaluate the source and
migration of contaminants, the likely pathways into the human body, and the
overall risk to the local population.
The data from the screening assessments will be uploaded into an online
database that is designed to collect all relevant types of data and to generate a
preliminary risk score for each site. This data and risk score will be used by the
Government of Thailand and other stakeholders to begin estimating the morbidity
and mortality associated with exposures to chemical pollutants across the
country and to prioritize cost-effective risk-reduction projects, programs, and
policies.
2. Relevant background
In low- and middle-income countries (LMICs) around the world, there is a
troublesome cycle that can prevent ministries of environment from adequately
addressing pollution. These ministries are often under-funded relative to their
mandate. This resource scarcity prevents the ministries from collecting the type
of data that would allow them to calculate the national health and economic
impacts from chemical pollution. Without compelling data on the impacts,
ministries cannot make strong justifications for increased resources to their
ministries of finance and international development partners. Without a
compelling justification for increased resources, they continue to be under-funded
and cannot adequately address pollution challenges or collect impact data.
The Government of Thailand has limited information regarding the prevalence,
location and severity of sites contaminated by toxic chemicals and the health
risks associated with such sites. Without an understanding of the number,
characteristics, and locations of contaminated sites within the country, it is
impossible to estimate the health and economic toll from exposures to toxic
chemical contamination and to design appropriate interventions and policy
solutions. Establishing a thorough understanding of the country’s contamination
profile is a critical step to ensuring that resources are properly allocated toward
the highest priority issues and to addressing the country’s pollution challenges in
a systematic and cost-effective manner.
3. Project description
A. Project beneficiaries
The Program has two primary beneficiary groups: direct beneficiaries and
ultimate beneficiaries. The direct beneficiaries of the program include the
representatives of PCD, the Ministry of Environment, and other ministries that will
work on the program or will benefit from access to the data collected. This is
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estimated to be approximately 200 individuals within the Government or in
research institutes.
The ultimate beneficiaries of the program include all residents who live near, or
are impacted by chemical contamination in Thailand. In similar site assessment
programs implemented in other countries (the global Toxic Sites Identification
Program), the mean population at risk of exposure to toxic chemicals at each
contaminated site is approximately 3,000 individuals. After 200 site screenings in
Thailand, the beneficiaries would be approximately 300,000 residents whose
personal health risks are measured and understood by the relevant government
authorities, and who may benefit from future pollution abatement policies, riskreduction programs, and remediation projects.
B. Overall project objective
The objective of the National Contaminated Site Identification and Screening
Program is to reduce the morbidity and mortality associated with exposures to
toxic chemicals in soil and water in Thailand by increasing the capacity of the
PCD to identify and assess contaminated sites and prioritize high-risk sites or
sources of contamination for risk-mitigation programs or remediation projects.
C. Intervention strategy
The program will use human health risks as the primary metric for prioritizing
contaminated sites for further detailed assessments and potential interventions.
The program will take advantage of existing rapid site screening protocols
developed specifically for the purpose of establishing national databases of
contaminated sites in low- and middle-income countries where technical
capacities and resources may be limited. Similarly, the program will use existing
online database software and health risk algorithms developed for similar
programs in other countries to store data and analyze health risks based on the
screening data collected. The use of existing protocols and database software
will reduce costs, increase efficiency, and help ensure that the best available
tools and methodologies are employed.
The site screening protocol will likely include the collection of the following types
of environmental, geographic, geologic, hydrologic, demographic, and health
data:
• Site name, location, GPS coordinates
• Abstract or summary of the site, contaminant, source industry
• Date of assessment
• Estimated population exposed to sampling areas and other suspected
contaminated areas
• Key pollutant
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•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

Geotagged soil and/or water samples from between 10-20 locations
around the site
Detailed narrative site description including how the population interacts
with the contaminated area, how the contaminant migrates from the
source to the receptor community, and how the contaminant likely enters
the body (inhalation, ingestion, dermal exposure).
Description of the sources industry type
Site size of contaminated area in hectares
Depth of contamination
Soil type
Population density
Land uses in the contaminated area
Assessment of crops or livestock grown at the site
Description of the relative ease of public access to the site
Hydrological information and different water uses at the site
Slope and elevation of the site
Interview with local stakeholders
Photographs
Maps

D. Implementation partnership(s)
The program will be implemented by the Pollution Control Department, which is
under the supervision of Ministry of Natural Resources and Environment. PCD
will implement the program in partnership with the international technical experts
experienced in contaminated site identification and rapid risk assessment
protocols, which will provide technical support and training. In consultation with
these experts PCD will develop a site screening protocol that is designed to
assess a wide variety of contaminants in diverse contexts. PCD will make use of
a pre-existing online database tool that can accept a wide variety of site
screening data types and can analyze that data to create a relative risk score for
each site. This database is already accessible to the government of Thailand
through a previous partnership with the non-profit organization Pure Earth, and
can be transferred to national governments for purpose of establishing a
government owned and independently operated database.
E. Project results/outputs
Program outputs include:
1. A research report analyzing existing information about contaminated sites
and associated impacts and establishing a list of preliminary sites targeted
for initial screening assessments
2. A site screening protocol that uses the best available methods from other
national and international programs and is modified to address the needs
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3.

4.
5.
6.

of the Government of Thailand and the types of contamination challenges
present in the country
An online database capable of storing all relevant site assessment data
and generating relative risks scores based on an algorithm that analyzes
the type and toxicity of the contaminant/s, the concentration of the
contaminant/s in soil and water samples, the exposure pathway to
humans, the population at risk of exposure, and other geographic and
demographic data relevant to estimating environmental health risks
A training workshop where government representatives and other
partners/stakeholders receive technical training on the site screening
protocol
Screening assessment conducted at 200 known or suspected
contaminated sites across Thailand
A report on the findings of the National Contaminated Site Identification
and Screening Program that contains a summary of the data collected, a
list of high-priority sites that require detailed assessments, and
recommendations to address specific sites and common sources of
contamination.

F. Key project activities
Output
1. Research
report on existing
information about
contaminated
sites

2. Site screening
protocol

3. Create online
database for site
screening data

Activities
1.1 Establish
research team
1.2 Gather all
relevant reports
and datasets
1.3 Draft report
analyzing existing
data and
establishing a list
of targets sites
2.1 Review
existing rapid
assessment
protocols
2.2 Draft
screening
protocol for
Thailand
3.1 Transfer
Toxic Sites
Identification
Program online

Locations
Bangkok,
Thailand
Bangkok,
Thailand

Timing
Q1, Y1

Partners
PDC,

Q1, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q1, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q2, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q2, Y1

PCD

Bangkok,
Thailand

Q2, Y1

Pure Earth
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database to PCD,
translate to Thai
3.2 Conduct
training for PCD
staff in the use of
the database
4. Training in site 4.1 Identify a
screening
team of site
protocol
screening
investigators
including
technical staff of
PCD or other
partners who may
conduct site
screening
assessments on
behalf of the
government
4.2 Develop and
implement a
training workshop
for site screening
investigators
5. Site Screening 5.1 Assign
Assessments
specific sites to
site investigators
and develop an
investigation plan
and timeline
5.2 Conduct site
screening
assessments and
upload site data
into online
database
6. Report findings 6.1 Analyze site
and develop
data and develop
priorities and
a list of priority
recommendations sites for further
detailed
assessment
6.2 Draft final
report on
program findings,

Bangkok,
Thailand

Q2, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q2, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q2, Y1

PCD, Int’l
Consultants

Bangkok,
Thailand

Q2, Y1

PCD

Bangkok,
Thailand

Q3, Y1
through
Q3, Y2 (12
months)

PCD

Bangkok,
Thailand

Q4, Y2

PCD

Bangkok,
Thailand

Q4, Y2

PCD
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priorities for
future actions,
and
recommendations
to address
specific sites and
common
problems
G. Gender mainstreaming
Women, especially pregnant women and those of childbearing age, are
disproportionally impacted by toxic pollution. Heavy metals and other chemicals
can be transmitted to the fetus in utero and via breast milk. Exposures can
exacerbate other health concerns, trigger long-term illness, cause permanent
neurological damage and lower IQs. They can have a multigenerational impact,
affect the future reproductive and genetic health of a fetus, and have been linked
to pre-term birth and infant mortality.
Small children often accompany their mothers at work. Women working in
livelihoods that involve toxicants or chemicals are at high risk for poisoning
themselves, their babies and children. Women are commonly pushed to the
fringe in many industries, thereby forming a de facto high-risk population. Women
can bring home toxic dust on their clothes and in their hair, creating a secondary
source of exposure at home. Inadequate hygiene before meal preparation can
contaminate food. Educational differences or biases in access to training may
mean that women are less equipped than men to understand, deal with and
make decisions about pollution problems and exposures. Women are also at
greater risk for multiple exposures, such as exposures to lead or mercury at
work, and particulates released from cook stoves at home. As primary
caregivers, women’s workloads may be additionally burdened if pollution
exposures cause illness or disability in the family.
This project will directly address gender issues by ensuring participation in and
benefits from the project are equitable, and that all project activities involve and
enable women. Gender-appropriate accessible tools, language, and procedures
will be used.
Specific gender objectives are to:
1. Ensure equitable participation of women and men in technical
assistance and education/communication activities, so that women are
represented, can voice their needs/opinions, and can access appropriately
presented information and training. Special accommodations will be made
for any nursing mothers.
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2. Incorporate gender considerations into baseline data collection and
project design. Answer key questions, such as: Are women and girls
disproportionately affected, how and why? What are the economic/ sociocultural reasons? Does this in/directly increase/decrease women’s risks?
Do these differences require different interventions or strategies? Are
there sensitivities or existing conflicts/issues to consider
regarding gender that the project unless properly planned could potentially
worsen? What is the project’s potential impact on women? Are there any
local women, female experts/scientists/leaders/government employees, or
women’s organisations already working on these issues and/or
championing solutions?
3. Hire and train an inclusive project staff representative of the
population served, including languages spoken, gender, and cultural
background.
H. Project financing and indicative budget
Thailand Contaminated Sites Identification and
Screening Program
Budget Items

USD

Technical Advisors
National Investigator Daily Rate
Project Coordinator

$16,000.00
$40,000.00
$44,000.00

International Flights
National Flights
Land Travel
Accommodation
Fixed Per Diem
Meals
Visas

$9,600.00
$10,800.00
$10,400.00
$8,000.00
$16,000.00
$4,000.00
$200.00

Technical Training Workshop (x3)

$6,000.00

GPS Unit / Camera
XRF Analyzer (x2)
Personal Protective Equipment

$4,000.00
$50,000.00
$3,600

Lab Tests / Sampling
Communications (Phone/Internet)
Printed Materials

$20,000.00
$1000.00
$1600.00
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Bank Fees

$800.00

Total Expenses

$250,000.00

The program will benefit from significant in-kind contributions from the non-profit
organization Pure Earth in the form of a ready-to-use online database for the
collection and analysis of site screening data that has been developed and
refined over a ten-year period. This database infrastructure will be transferred to
the Government of Thailand at no cost.
I. Sustainability of project results
This program is designed to generate the type of data that will allow the Ministry
of Natural Resources, the Ministry of Public Health, and other stakeholders to
communicate the health and economic impacts from exposures to pollution, thus
allowing these agencies to make more compelling justifications for increased
resources from national and international sources. For example, if the Ministries
of Health and Environment could adequately estimate and communicate the
productivity loss from illness and premature deaths associated with chemical
pollution exposures, they could make persuasive cost-benefit arguments about
that value of chemical pollution mitigation programs. In this way, the program is
fundamentally structured for long-term sustainability, as its primary goal is to
create a foundation for increasing future resources to address pollution.
J. Risks to project implementation
Project assumptions
Assumption 1. Existing
report and data will be
sufficient to develop a
preliminary list of
targeted sites for
screening assessments.

Risk of failure
Low. PCD has previously
collaborated on an
environmental health
program that identified
published studies on
chemical contamination
in Thailand and have
identified specific
chemical and industrial
sources that are believed
to cause contamination
within the country. This
data should be sufficient
for the development of a
preliminary list of
targeted sites.

Mitigation action(s)
PCD will reach out to
other government
agencies, including
regional and municipal
agencies and research
institutes to collect as
much information as
possible to aid in the
development of a list of
targeted sites.
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Assumption 2. The
mandate and priorities of
the Ministry of Natural
Resources and
Environment, an those of
PCD, do not change in a
way that discourages or
prevents the collection of
data from contaminated
sites.

Low. The PCD was
created in part for the
collection and
management of scientific
data pertaining to the
environment.

PCD will consult with
leadership personnel
within the Ministry of
Environment to ensure
that program activities
are in line with the
Ministry’s priorities and
will not be disrupted by
elections or other shifting
mandates.

K. Monitoring, reporting and evaluation
(To be determined by relevant executing agency and funding agencies)
L. Communication and visibility
(To be determined based on the requirements of the funding agencies)
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ANNEX C – Methodology for Estimating Economic Costs
from Pollution in Thailand
The following is an excerpt from the Lancet Commission on Pollution and Health
and from pages 43-56 of the Commission’s Annex.
Ways to Measure Pollution’s Costs
A method to estimate the tangible costs of pollution- related disease was
developed in the early 1980s by an expert committee convened by the Institute of
Medicine. The core of this method is calculation of the so-called “fractional
contribution” of pollution to causation of a particular disease. This
environmentally attributable fraction is defined as ‘‘the percentage of a particular
disease category that would be eliminated if pollution was reduced to the lowest
feasible levels.’’ This fractional contribution is then multiplied by the number of
cases of pollution-related disease in a population and by the average cost per
case to calculate the total costs of pollution-related disease.
The cost of a case of illness is often measured by the medical expenses incurred
when a person is ill (the direct costs of illness) and by the loss in productivity
when a person dies prematurely or is disabled (the indirect cost of illness). This
method has been used to estimate the costs of pollution-related disease in
children and of occupational disease in workers, has enabled quantification of the
effects of pollution-related disease on GDP, and has provided a means to
calculate costs that are typically externalized and not captured by standard
accounting methods, and thus were previously hidden. Information derived from
this so-called full-cost accounting method has proven to be a powerful lever for
shaping public policy and is an effective antidote to one-sided arguments for not
taking or delaying action against pollution that are based solely on the costs of
pollution control.
The cost of illness approach to calculating costs of pollution-related disease
works reasonably well in countries with strong public health data systems and
robust information about the costs of disease. However, it is less applicable in
countries without those resources. Therefore, the GBD study and WHO
estimates of the burden of disease due to pollution are based primarily on data
for premature deaths and do not adequately reflect the full burden of pollutionrelated disease because, in many countries, researchers are not able to capture
information about pollution-related morbidity. In countries where data are
available relating pollution to morbidity and to the costs of disease, these costs
are often substantial. Such studies suggest that the morbidity costs resulting from
pollution-related disease might conservatively increase mortality costs by 10–
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70%, and some individual country studies suggest that the increment might be
even greater: 25% for Colombia, 22–78% for China, and 78% for Nicaragua.
A second shortcoming in using the cost of illness approach to estimate the health
costs of pollution is that it can never capture the intangible losses caused by
pollution-related disease, even when comprehensive data are available. For
example, this method can neither measure the family disruption that follows the
premature death of a mother or a father nor can it quantify the grief that follows
the death of a child. Those losses are separate and qualitatively different from
losses in income generated or in goods produced. Similarly, a method that is
based solely on the effect of pollution on GDP cannot fully describe the negative
effects of pollution on societal health, on diminished visibility in national parks, on
ecosystem services, or the benefits of pollution control in enhancing national
welfare.
To overcome these shortcomings in the cost of illness approach, economists
have devised a second strategy to assess disease costs: the so-called
“willingness-to-pay” method. This metric is a measure of how much people are
willing to pay to reduce the risk of premature death. This approach captures
individuals’ preferences for avoiding increases in risk of death by analyzing their
behavior in risky situations (the revealed preference approach) or in hypothetical
choice situations involving changes in their risk of death (the stated preference
approach).
To aggregate data from willingness to pay (WTP) studies, economists have
developed the Value of a Statistical Life (VSL) concept. The VSL is defined as
the total of what many people would pay for small reductions in the probability of
dying over the coming year that, together, add up to saving one life. For example,
if each of 10,000 people were willing to pay US$100 over the coming year to
reduce their risk of dying by 1 in 10 000, one statistical life would be saved and
the VSL would equal $100 × 10,000, or $1,000,000.
Multiplying the number of lives lost to pollution by the VSL provides an estimate
of the health costs associated with pollution, often referred to a “welfare costs.”
Multiplying the number of lives that pollution control would save by the VSL
provides an estimate of the benefits of pollution control.
Although the VSL method has the disadvantage of relying on estimates of what
people say they will pay to reduce mortality risks, it overcomes many of the
limitations that hinder e orts to estimate pollution-related disease costs; for
instance, by expanding estimates from those made solely in terms of productivity
losses and effects on GDP. The VSL method has been used by governments in
high-income countries and in Colombia, Malaysia, Mexico, and Peru, amongst
others, to estimate the benefits of reducing pollution.
Methodology
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The Lancet Commission on Pollution and Health uses both approaches in the
current analysis. Economic losses from pollution-related disease are therefore
measured in terms of lost productivity and health-care costs, and the costs of
pollution-related disease are also presented using estimates derived from WTP
studies. Costs associated with air, water, and lead pollution are included in this
analysis, but costs associated with soil pollution are not yet available and are not
included. To calculate the VSL in countries where no original studies are
available, we have extrapolated estimates from other countries, taking
differences in income levels into account. This method is described in the
Commission Appendix (pages 25–28).
The economic benefits that result from the control of pollution and prevention of
pollution-related disease are the same as the costs that result from pollutionrelated disease. Losses in economic productivity are a key component of the
costs of pollution-related disease. When pollution-related disease results in the
death of children or adults of working age, the economic output that those people
would have produced is lost forever. The productivity losses associated with
premature mortality are measured by calculating the output that an individual
would have produced over his or her working life, summing these losses to the
present.
Pollution-related disease also reduces the productivity of ill people while they are
working. Hanna and Oliva estimated that the closing of a heavily polluting
refinery in Mexico City, Mexico, increased the hours worked by people living near
the refinery by 3.5%. Zivin and Neidell found that a 10 ppb reduction in groundlevel ozone increased the productivity of farm workers in California, USA, by
5.5%. Chang and colleagues report that each 10 μg/m3 increase in outdoor
PM2·5 concentrations reduced the productivity of factory workers by 6% in
northern California, USA. Similarly, water pollution has also been shown to
reduce adult productivity. An estimated 35 million people in Bangladesh are
exposed to concentrations of arsenic in groundwater that exceed 50 μg/L and 57
million people are exposed to concentrations above the WHO standard of 10
μg/L. Carson and colleagues, who performed this study, estimate that reducing
arsenic concentrations to the WHO standard would increase annual hours
worked by the average household in their sample by 6.5%.
A method to measure lost output is to calculate its effects on a worker’s
contribution to GDP. Table 3 shows reductions in GDP that result from pollutionrelated deaths as a percentage of a country’s GDP. Losses are reported by
World Bank income group and pollutant category (lead exposure, ambient air
pollution, household air pollution, unsafe water, and unsafe sanitation. Because
the magnitude of productivity losses is sensitive to the interest rate used to
discount losses to the present (discount rate), this Commission gives results
using two different discount rates (1.5% and 3%). For country-level data see
Lancet Commission on Pollution and Health Appendix (pages 43–47).
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Because pollution-related disease is most common in heavily polluted, lowincome countries, productivity losses due to pollution-related disease are disproportionately high in these countries. Thus, in low- income countries,
productivity losses due to pollution-related disease represent between 1·3% and
1.9% of GDP. By contrast, in lower middle-income countries, these losses
amount to between 0.6% and 0.8% of GDP. In low-income countries, the largest
productivity losses due to pollution-related disease result from lack of access to
safe water and sanitation, followed by exposures to air pollution. Household air
pollution alone causes losses of between 0.49% and 0.68% of GDP in lowincome countries.
In upper middle-income and high-income countries, most economic losses
attributable to pollution-related disease are due to ambient air pollution. These
losses comprise a smaller fraction of GDP than in low-income and lower middleincome countries because there is generally less pollution in these countries and
prevalence of pollution-related disease is lower. An additional factor that reduces
the estimated costs of pollution-related disease in high-income countries is that
more than 82% of deaths due to air pollution in these countries occur in people
age 65 years and older. This reduces the calculated costs because the
international definition of working age is 15–64 years of age and, hence, the
economic contribution of premature death in people older than 65 years is not
counted. In upper middle-income and high-income countries, estimated
economic losses due to pollution- related disease in 2015 were more than US$53
billion.
Additional economic costs of coal combustion not included in this analysis are
costs related to disease and premature death in coal miners due to injuries and
coal workers’ pneumoconiosis; costs of lung cancer in coke oven workers;
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ecological and community costs of mountain top removal and strip-mining; losses
in property values near mines and along railroad rights-of-way; loss of timber
resources; and crop losses due to water contamination.
Chart 1. Productivity Losses as a Percentage of GDP by Pollutant

Chart 2. Welfare Damages in Billion Dollars and as a Percentage of NGI by
Pollutant
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