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Executive Summary

Knowledge Base on Pesticide Issues in Health, Environmental
and Economic Dimensions

Pesticides have been highly imported into Thailand with the aim to protect
agricultural products from pests. Such increasing use of pesticides entails the impacts
to health status of all stakeholders — from farmers to consumers through direct and
indirect exposures. Pesticide contamination can be found in the products and the
environment. Certainly, human being as the last consumer in the food chain can not
avoid such impact.

According to the campaign on stopping/reducing pesticide use, the decision
makers in both national and local levels related to pesticide issues as well as the
individual have played a vital role in formulating public policy which could be
resulted in facilitating or obstructing this campaign. Therefore, information and
knowledge were recognized as key factors helping them to generate good public
policy on pesticide. However, the essential knowledge and information related to
pesticide issue was not systematically archived leading to difficult inquiry.
Unsurprisingly, some pesticide policies were announced under limited information
and knowledge.

This research aimed to explore the status of knowledge base related to
pesticide issue in health, environmental and economic dimensions. This exploration
tried to find out whether the existing knowledge could answer social concerns on
pesticides at all aspects. Basing on social concerns and the status of knowledge base,
knowledge gap for better decision making process would be identified so that we
could develop it in the formats that support healthy agricultural policy.

I: Social Concerns on Pesticide

Pesticide has been introduced into Thailand for a long time. Although it brought
about the higher productivity but farmers and consumers have experienced its
negative consequences found in health, environmental, socio-economic aspects. These
impacts were reflected through the below concerns.

1) Social concerns on pesticide in health dimension

Concerns on health impacts of pesticide were different. It depended on their
roles or the relation pattern related to pesticide. Farmer was defined as the most risky
group in getting the danger of pesticide. They had to quite often expose these toxics in
the concentrated level. Although, most of them well perceived its danger impacts on
health, they felt that it’s very hard to avoid the pesticide exposure. For consumer
group, the key question on pesticides closely related to food safety. Most of them
were aware about the pesticide contamination on agricultural products. Academics
and NGOs in health sector gave their concerns to the cumulative effect on health
caused by pesticides especially cancer, endocrine disruption and inborn disability.
However, at present, the relationship between pesticide and these chronic diseases has
not clearly been proved.



2) Social concerns on pesticide in environmental dimension

All sectors gave their serious concern toward the pesticide contamination
because some pesticides could be contaminated in the environment for a long time.
However, these concerns were varied among all sectors. Farmer group worried that
the soil structure would be damaged by chemical and it would not be longer
appropriated for plantation. In addition, the pesticide destroyed the balance of the
ecological system leading to pest outbreak. For the rest, they concerns about the
pesticide contamination in surface water and groundwater as well as in food chain
such as fish and water vegetables.

3) Social concerns on pesticide in economic dimension

The concerns on pesticide in economic dimension were slightly different
among all sectors. The main question raised by farmer group linked with the cost-
benefit of pesticide use. Although most of them accepted that the pesticide use has
significantly raised the production cost, they could not stop or lower this activity use
because of no guarantee on productivity. Unsurprisingly, their concerns have been
never translated into action. For academics and NGOs in health sector began to give
their attention on health and environmental cost of pesticide.

IT: Knowledge base related to pesticides

Knowledge and information related to pesticides in the health, environmental,
and economic dimensions was explored to determine whether the existing knowledge
could answer all aspects of these social concerns. A literature review of the current
situation, and the impact of pesticides, has drawn some crucial findings, which may
be summarised as follows.

1) The health dimension

According to the Bureau of Epidemiology, Ministry of Public Health, the
annual number of patients with occupational poisoning from pesticides ranged from
between 2,599 to 4,827 cases for the years 1990 to 1999 of which about 80 percent
were farmers.

However, it must be emphasized that these figures tend to be under-reported
because it was only in the case of severe illness that the farmers would go to a
hospital. In general the non-severe cases would normally help themselves using
household medicine. In fact, it was reported that only 21 per cent of farmers who got
sick from pesticide poisoning would go to see a doctor, and only 2.4 per cent of
workers who suffered from pesticide poisoning will go to a hospital. Thus, the real
number could be as many as 20,000 to 40,000 cases per year (Muksuwan, 2005).

Records of the chronic effects of pesticides were rarely found in Thailand due
to the limited amount of research on the relationship between pesticide exposure and
the illness. The chronic effects of pesticides are generally identified by researchers
and experts. The existing pesticides surveillance system did not contain exposure



information, so that no research was conducted on the exposure response relationship.
The Ministry of Public Health has estimated that food contaminated with pesticides
has caused at least 50,000 cases of cancer in Thailand each year (IPM Danida, 2003).

2) The environmental dimension

In Thailand, the study of pesticide contamination was mostly carried out by
researchers from the relevant public agencies, including Pollution Control Department
(PCD), Ministry of Natural Resources and Environment, Department of Agriculture
(DOA), and the Ministry of Agriculture and Cooperatives. According to reports by the
PCD, pesticide contamination, particularly Organo-chlorine, has been found in
surface water and soils. Generally, pesticide contamination was detected below
critical limits (under standard), however, some chemical substances, including DDT,
Carbofuran, Dicofol, Endosulfan, Mevinphos, and Paraquat had to be constantly
monitored because their levels in surface water and soil was always found at levels
above the standard. For example, PCD has detected contamination levels of DDT and
Carbofuran in soil at 68 and 46 per cent of all samples respectively. At the same time,
the contamination of surface waters by Endosulfan was found in 76 per cent of
samples (Research Institute for Health Sciences, 2004).

Since most data on pesticide contamination indicated levels below the relevant
standards, there was little incentive to study the impacts of pesticides on both physical
and biological resources. However, the DOA and Integrated Pest Management (IPM)
groups have made many attempts to study the impact of pesticide use on biodiversity
in farms. The comparative study on biodiversity between farm fields using the IPM
technique and farm fields using pesticides has shown that the number of natural
predators in an IPM field was significantly higher than those in farms using
agricultural chemicals. The species of predators in fields increased from 1.58 to 2.58
after farmers ran their farm under IPM techniques (Research Centre on Applied
Economics, 2001).

An interesting result of the literature review was that in the case of pesticides
the environmental aspect was generally recorded case-by-case, while the national
situation remained unreported. In the annual report on the national environmental
situation by the Department of Environmental Quality Promotion, pesticide
contamination was rarely reported, as it was not recognized as a major source of water
and soil pollution.

3) The economic dimension

The Department of Agriculture (DOA) was the main responsible agency for
recording the quantity and value of pesticides imported into Thailand. According to
its records, the use of pesticides has dramatically increased in the past twenty years. In
2002, the quantity of active ingredient being imported into Thailand was 39,000
tonnes, more than 4 times the amount recorded in 1982. Among these pesticides,
organophosphate occupied the highest rank with 55 per cent of the imported volume.
The pesticide industry was currently worth 9,116 million Baht (US$ 225 million) per
year (IPM Danida, 2003)



Although the annual quantity and value of imported pesticides was well
documented, the actual situation of pesticide use in specific local areas was unknown
because numbers were presented on the national scale, and did not represent the
quantities distributed to each region or province, and therefore there was no record of
pesticide distribution. This data could not then be applied to studies of the economic
impacts of pesticides particularly at the local scale.

However, many researchers have tried to conduct studies of the economic
impacts of pesticide use. The major agencies included the Office of Agricultural
Economics (OAE) and DOA through their farming school program. A report by OAE
found that the proportion of pesticides and fertilizers was around 30 per cent of total
farm costs or 6,000 Baht (Research Institute for Health Sciences, 2004), and implied
that the farmers could reduce their costs if they had plans to stop or reduce the use of
these chemicals.

According to the reports by DOA, farmers were taught to account and
compared the operational costs of their farming practices before and after joining the
farming school program. It was found that pesticide costs could be reduced from
approximately 41 Baht per Rai to 28 Baht per Rai if farmers operated their farming
practices in accordance with the IPM technique. Not only are the costs reduced, but
also the total income after the farmers joined the program increased from 2,366 Baht
to 2,455 Baht (Research Centre of Applied Economics, 2001).

In reality, the benefit of reducing or eliminating the use of pesticides was
higher than the above figures because the economic value of improved health and
environment were not taken into account, as they were not recognized has having a
monetary value in the current economic system. Even the economic value of
inspection and return of agricultural products contaminated by pesticides was not
taken into account. The report by OAE gave the cost of returned agricultural products
has having risen consistently from 284 million Baht in 1992 to 1,216 million Baht in
2001.

According to the research on economic impact of pesticide use at macro level
by Jungbluth (1996), it was found that the external cost of pesticide use ranged from
462.80 — 5,491.80 million bath per year. This cost was nearly equal to the annual
selling value of pesticide in Thailand.

III: The solution for mitigating the health and environmental impacts caused by
pesticide

According to the increasing concerns on health and environmental impacts
caused by pesticide in Thai society, the relevant stakeholders have made a lot of
attempts to solve and mitigate this problem. In Thailand, two concepts dealing with
pesticide were proposed as solution — 1) Reducing the risk of pesticide exposure
through behavior and technique changes and 2) Reducing the risk of pesticide
exposure through changes in production pattern.

For the first solution, there were two main strategies applied — 1) the campaign
on behavioral changes in dealing with pesticide generally known as “Safe Use
Project” 2) Good Agricultural Practice (GAP). On the other hands, the strategies



promoting changes in production pattern, the levels of changes were ranged from
slightly change to radical one. From the literature review, Thailand faces many
limitations in using accumulated knowledge to support better decision-making
regarding pesticide policies. Many groups do not adjust their policies, but rather
change the way they deal with pesticides by promoting the new agricultural practices
known as alternative agriculture. These alternatives are visible as Agro-forestry,
Integrated Farming, New Theory Agriculture, Organic Farming, Natural Farming, and
Integrated Pest Management (IPM). These alternatives can provide not only health
and environmental advantages, but also economic ones. However, the economic
advantages are not explicitly defined, as most farmers who advocate the use of
alternative agriculture do not look beyond the cost-benefit analysis of a single crop.

Long-term economic security is of great concern to farmers, particularly the security
of food itself, rather than the security of income. The fertility of their natural
resources is recognized as important capital in their agricultural practices together
with the good health and ecological balance of their fields; however, these benefits are
rarely used in economic evaluations.

Although the above alternative agricultures were recognized as environmental
friendly and healthy production patterns, most farmers and policymakers would not
respond to change their practices if they do not know the economic benefits. As a
result, the alliances supporting alternative agriculture were limited due to the question
on economic benefit remained.

IV: Knowledge gap and knowledge need for healthy decision making on pesticide
1) Health dimension

Knowledge need for answering the social concerns on health impacts of
pesticide consisted of 2 components -- 1) technology to assess and monitor health
impact 2) knowledge on linkage/relationship between health impact and the pesticide.

In Thailand, many techniques in assessing and detecting pesticide
contamination in food and human health were developed and applied especially after
the announcement of food safety policy. GT test kit was developed to detect pesticide
contamination in agricultural products while, reactive paper was applied for detecting
pesticide contamination in human’s blood and urine. In addition, the simple and easy
self detection tool for local people was also developed, it was known as “Body
mapping” allowing local people to explain their symptoms after spraying or exposing
the pesticide.

Regarding to knowledge explaining the linkage between health impact and
pesticide, many researches aiming at assessing acute health impacts were conducted
due to easily accessing data. The results from these researches were used to stimulate
the awareness of farmers and consumers about the danger of pesticide. In addition,
many of them tried to develop the database identifying the symptom of acute effect of
each chemical. However, they rarely pointed out dose response relationship because
of resource limitation (budget/ qualified human resources/ advanced technology) in
assessing the level of exposure and symptom in the long run. Without these data,



farmers did not take any serious actions on protecting themselves from pesticide
exposure.

The assessment of the chronic effect was rarely conducted in Thailand. Most
Thai experts always used knowledge from international experiences as their
references. Surprisingly, such references have never been adopted into the policy
making process of pesticide policy especially banning system which required chronic
effects found in Thai environment not international cases.

The above exploration revealed that Thailand occupied sufficient knowledge
and technology in pointing out the acute effect of pesticide on health but such
knowledge are not critical enough to bring about the policy changes. The main reason
was that such knowledge was not collated or interpreted in the format to support the
decision makers at all levels. On the other hands, knowledge about chronic effects of
pesticide was less due to lack of long-term monitoring system on changes in the
contaminated environment which was the main cause of chronic disease.

2) Environmental dimension

Knowledge needs for answering Osocial concerns on environment impact of
pesticide consisted of two components -- 1) technology in detecting and assessing the
environmental impact 2) knowledge on the relationship between pesticide and
environment.

Thailand has adopted the technologies (Gas Chromatography, Mass
Spectrometry) to detect the pesticide contamination water and soil resources. While
the test kit allowing the detection at the field site was not available. It implied that the
monitoring on pesticide contamination in the environment had to depend on advanced
technology in the laboratory. Under the limitation of budget and experts, this activity
was not consistently carried out.

Most researches on the linkage between pesticide and environment found in
Thailand explained only the accumulation and distribution of pesticide in the physical
environment such as surface water, sediment, and soil resources. In contrast, the
explanation about its accumulation in biological resources was limited. Few
researches only referred to the accumulation in fishes.

3) Economic dimension

Social concerns on pesticide in economic dimension consisted of three
questions — 1) the relationship between the productivity and pesticide 2) the external
cost of pesticide (health and environmental costs) 3) the cost effectiveness of
chemical agricultural policy. To answer these questions, Thailand has developed
several economic analysis models for assessing the practices of chemical agriculture
at macro and micro levels as follows,

e Cost-Benefit Analysis



The models of cost-benefit analysis found in Thailand were mostly adopted
from international experiences especially the models on how to internalize the
externalities (social, environmental and health cost) into the total cost. In fact, the
application of economic models had to concerns its appropriation and the possibility in
data collection for assessment. Since the database related to health and environment
situation was not designed to support the economic assessment, it was difficult for Thai
researchers to run the economic analysis of the pesticide especially at policy level.
Instead, they usually limited their studies at the farm level where they could easily
access or collect the primary input for their model.

e Data Collection Tools

The critical problem of economic assessment was not analytical framework
but lack of data input for the model. Therefore, the development of data collection
tool was essential. In Thailand, the most concrete tool used for data collection was the
“Farming Account” which allowed individual farmer taking a note on their farming
expenses and incomes. Such data was very useful in reflecting the cost-benefit of
pesticide.

The tools of data collection for the external costs were rarely found in
Thailand because there were few studied giving a clear answer on the linkage of
health and environmental impact with pesticide issue. However, some database could
be translated for externality assessment such as the number of patients who exposed
to acute effects of pesticide etc. This situation implied that the development of tool
should start from the link of health and environmental database focusing on pesticide
issue. For example, questions about the frequency on pesticide exposure should be
added in the form of health interview report.

4) Social dimension

Generally, people might not perceive the social impact of pesticide. If going
into detail, it was found that health and environmental impacts of pesticide was not
limited within themselves. Since health and environment were recognized as the
social capital, the deteriorated health and environment unavoidably provided the
social impact later on. Farmers who changed their production patterns from natural
farming to chemical agriculture could reflect social impact better than others.

Unfortunately, few researchers explained the impact of pesticide use in social
aspect. Most of them gave their attention towards the direct impact rather than the
direct impact or its consequences on the society. However, the researches conducted
by alternative agriculture tried to reflects their practices basing the balanced and
integrated health, environment and society.

V: Implication of knowledge to the solution for pesticide policy
According to the literature review on the status of knowledge, it reflected 3
limitations in building the perfect knowledge which could answer the social concerns

at all aspects.

1) Limit of organization



Most of researches conducted by relevant organizations gave their attention
toward situation surveying of health and environmental impacts. As everyone knew
that each organization had few budget and qualified experts to run the project
consistently. As a result, their output could not reflect whole picture of pesticide
impacts. It implied that to build knowledge in explaining the health, environment
and socio-economic impacts caused by pesticide for Thai society needed huge
investment in terms of technology and human resource development. However, the
monitoring on the impact of pesticide was given less priority from the government
when compared to the other issues. Unsurprisingly, to have such perfect knowledge
was far reaching.

2) Limit of epistemology

Because of many variable factors influencing the study on the impact of
pesticides, the relationship between health, environment and pesticide especially the
chronic disease and cumulative impacts could not be clearly proved. In addition, it
was found that many studies proving health and environmental impacts of pesticide
could provide the different results. For example, fifty per cent of reviewed studies
pointed out the relationship between cancer and pesticide use, while the rest revealed
in opposition. Moreover, the previous studies were mostly conducted under the
concepts of reductive approach. At the same time, the research with integrated
approach aiming to embrace all dimensions into consideration on pesticide issue was
less. As a result, some dimensions were easily missed from pesticide policies such as
social dimension.

3) Limit of context and perception

According to literature review, many researches could point out clear
disadvantages of pesticide use such as acute health impact and pesticide
contamination in the environment as well as cost-benefit of alternative agricultures.
However, these results had less influence over policy making process related to
pesticide. Lack of clear and consistent communication on these fact findings to the
decision makers and the society would limit their perception within the advantage of
pesticide. The realities in the field showed that knowledge should be collated and
interpreted to enable it to answer some of the complicated problems of the pesticide
issue, which could have both positive and negative impacts beyond merely economic,
towards the less obvious health and environmental impacts. Knowledge alone was
insufficient to bring about better decision-making, but how that knowledge was
managed appropriately was critical. Failure to deal with these issues might be far
reaching for controlling the impacts of pesticide exposures and prevented the enabling
of effective control mechanisms.

VI: Knowledge for pesticide management under the risk society

The situation implied that Thailand faced many limitations in terms of
resources and epistemology to generate all the essential information and knowledge.
In addition, concentration on knowledge building without public communication
could not bring about better change in the direction of policy related to pesticide. The
following knowledge should be conducted to fill the gap.






1) Scientific oriented knowledge
e Knowledge in health dimension

According to the knowledge base in Thailand, to tackle negative impacts of
pesticide in health dimensions, the following knowledge should be developed

¢ Exposure assessment

In Thailand, the application of reactive paper to assess the pesticide exposure
was the most popular technique. However, the result of assessment was not reliable
and it was limited within pesticide in organophosphate and carbamate. To get more
reliable assessment like dose-response relationship, the advanced technologies such as
gas chromatography mass spectrometry, gas or liquid tandem mass spectrometry
should be applied.

¢ Epidemiological science

Since the database in Thailand was not collected in the format to support the
study of chronic effect of pesticide on health. Unsurprisingly, most of researches
headed toward the study of acute effect. The development of database system and
human resource in epidemiological science was essential to help us monitor and prove
this relationship.

+ Risk Assessment

At present, risk assessment on the relationship between pesticide exposure and
disease occurrence could reported in 4 levels— high, medium, low and no risk.
Unfortunately, the risk assessment of pesticide exposure could not be conducted in
Thailand because of lack of epidemiological study. Without systematic data linkages
to support the impact assessments, studies were handicapped from the start.

e Knowledge in environmental dimension
¢ Environmental assessment of pesticide — Process and methodology

The process and methodology on assessing the environmental impact of
pesticide has not been clearly defined. According to the guideline in the step of
pesticide licensing, the committee asked for the test on the efficiency use of pesticide
in Thai environment not the result of environmental assessment. Instead, the
producers use the result of environmental impact from the international experiences as
a main reference.

% Pesticide contamination in the environment — Air pollution

The studies of environmental impact in the environment were mostly carried out
with the aim to prove the pesticide contamination in water, sediment and soil
resources. Few researches paid their attention on pesticide contamination in the air. In
fact, some pesticides in soil and plants could evaporate into the air.



¢ Reduction use of pesticide VS natural substance for pest control

Although Thailand had many campaigns in reducing use of pesticide and
promoting the use of natural substances, many limitations or constraints hindering the
progress of project were found. For example, the project conducted by Department of
Agriculture found that the quality of natural substances for pest control was not stable
and could not be stored in the long time. In addition, it was practical in some targeted
pests. Moreover, the staff and equipment for quality control under the rule of Good
Agricultural Practice (GAP) was not enough to support the increasing demands
(Department of Agriculture, 2001)

% The development of environmental- and health friendly substances for
pest control

This activity should be supported in various means such as the production
process for commercial distribution and loan for green market as well as the
development of national MRL

e Knowledge in economic dimension
+» The economic assessment in both macro and micro levels

The input and knowledge for supporting the economic assessment at macro and
micro levels was different. However, the following gaps should be concerned

1) The decision making at micro level should focus on the development of
tools which looked beyond the individual cost-benefit analysis of pesticide use toward
the social cost-benefit analysis.

2) In the past, there was only one research trying to internalize the health
and environmental costs. However, this result was not strong enough to convince the
decision maker to realize the impact of pesticide at the macro level. Therefore, the
development of theory, conceptual and database was essential.

% The development of database system

According to the literature review, to conduct the economic assessment of
pesticide use at micro and macro levels, the basic requirement was the sufficient data
for analysis. In fact, the database of health and environment was not systematically
linked to each others leading to low input for economic analysis. This situation
became the critical problem for studying policy related to pesticide in economic
dimension.

6.2 Public communication oriented knowledge

e Disseminating the concept on linkage of health, environment and
economy



Although many studies tried to study pesticides in various dimensions such as
health and environment, such studies did not provide us how do health, environment
and economy link to each others. This knowledge was essential for providing the
comprehensive understanding on social benefit of public policy related to pesticide.

e Social learning space on pesticide policy

Although there have been attempts to reduce risks of agricultural pesticides
application, the use of pesticides still occupy a large part of agricultural practice, and
the improvement of the decision-making process on pesticide policy cannot be
ignored, and must be conducted in parallel with the development of sustainable
agriculture.

The space for social learning on pesticide policy was required with the aim to
encourage all sectors to participate the public policy process related to pesticide issue.
The constructive learning process among groups with different values will open their
mind to other aspects and dimensions and lead to ways to form linkages with others.
The essential knowledge consisted of public policy of pesticide issue in both formal
and informal process as well as the public communication.
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MUDMNNGN (QTUAYM) | 2536 | 2537 | 2538 | 2539 | 2540 | 2541 | 2542 | 2543

1. Carbamates 1,095 | 172 1,226 | 657 465 269 450 358
2. Chlorinated
80 668 359 528 773 896 979 562
Hydrocarbons
3. Pyrethroids 91 111 154 275 150 686 295 315
4. Organophosphates 3,444 | 3,794 | 4,462 | 4,228 | 4,122 | 4,535 | 6,101 | 3,435
5. Inorganics 1,601 | 2,162 | 2,060 | 1,762 | 1,988 | 839 1,324 | 1,503
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