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THE THEORY CF TRANSACTIONS COSTS: AN APPLICATION TO THE CASE

*
OF WATER POLLUTION CONTROL IN MAE KLONG, THAILAND
I INTRODUCTION

The alleged necessity for a statutory intervention in

~ water pollution has been uncritically accepted by many economists
concerned with public issues and natural resources. lNatural re-
scurces, in the broadest context, can be divided into those which
are renewable and nonrenewable. Water resource, by nature, is
renewable, unless its natural assimilative capacity has been com~
pletely destroyed. Natural resources which once developed are
"irreversible" deserve separate treatment which may or may not
yield the same set of rules for optimal allocation proven to be
applicable to the reversible resources, Howéver, due to limita-
tion of time and lack of information at hanﬁ, the issue will not

be discussed here.

A divergence between private and social costs emerges when
when a factory located upstream releases waste into a public stream
and thus reduces the *'quality' of the water for other users; the

cost of such action is the reduction in income of all other people

* -
This paper represents part of the author's dissertation

under the same title written at the University of Washington, Seattle,
Washington in 1976,



adversely affected. An externality is said to exist., In Thai=-
land, government action is invariably recommended to resolve such
externality problem. Although one may hypothesize corrective
government actions capable of improving the situatiom, their
practicality remains to be investigated. The question is whether
regulations will or will not replace cr improve upon private cone

tracting.

As commonly used in economics, the term externality
suggests mi;allocation of resources temming from doficient private
contracting. However, the presence of "externalities" such as
water pollution does not necessarily imply economic inefficiency.
The absence of contract stipulating the use of water among users
may result from high transaction costs, from existing 1egalu
érrangements, from the costs of information, or simply from a
lack of foresight., Therefore, instead of proceeding to repbnmend
remedy for the water pollution, this paper addesses itself to
questions onm: (1) why water pollution exists, (2} whether the
assignment of water right to the polluting or the pollutad party
yields different result cn the solution to resource allocation
and thus the pollution problem, and {3) whether the presént in-
plementation of government policies in the area implies a less
costly action than what would have been otherwise through private

negotiations,



This analysis seeks to explain water pollution in light
of the costs of making transaction of water use right. One con-
ciusion reached is that the divergence between private and social
costs found in the Mae Klong arca is consistent with wealth maxi-
mization. Given the costs in enforcing water laws, as identified,
this study also conclude that present government intervention im-

¥lies a social cost greater than social gain,

A. Externality: A Traditional Approach

That the concept of externality originated from Pigou®s
analysis of the divergence between social and private net products
has been well documented.1 Externality in the case of water
pollution refers to a situation where residual from a production
process becomes undesirable to or damaging for the production or
consumption of subsequent users., They impose higher costs on
users "external" to the waste discharger. These cost, however
are not considered in the initial production decision and cutput

is consequently expanded beyond the socially optimal level.

This traditional line of argument is based on Pigou's
analysis where, '"owing to the techﬁical difficulty of enforcing
conpensation for incidental disservices, marginal! trade net
produc; is greater than'marginal social nef product." 2 The

concept is summarized in Figure 1 where A is a producer who pays
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the marginal factor cost {MFCA) for the use of the input and

receives the marginal product (MP Production by A creates a

"A)'
harmful effect on other individuals such as B; the marginal damage
incurred bty B is measured along HDB schedule, Pigcu's marginal
trade net product (MINP) is defined as the value of the marginal
product to A minus the marginal factor cost. The marginal social
net croduct (MSNP) is then the MTHPA minus the margiral damage to

8, In this traditional approach, 'divergence'" is measured by the

vertical distance bétween the MTNPA and the MSNP schedules.

f’v\i:m'f'

Figure 1 Pigou's Divergence between Marginzl Trade Net

Product and HMarginal Social et Product
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Hhen a production activity does not have any harmful
effect on outside parties, an input use at a level equal to x
{x' in the case of public water resource where the price of water
as an input is zero) is consistent with the Pareto condition,
When a harmful effect cxists, the marginal trade net product to
A exceeds the marginal social net product incurred by society in
an amount measured by the vertical distance betwesn the PﬁﬂPA and
the MSNP curves at every level of irput. The divergernce area
between the twe curves is equal to the total value of what Pigou
temms "uncharged disservices.'' Suci: divergence is sclely attri—(
buteble to thiz absence of contractual arrangement, we may call it
the "uncontracted effect,” The allegation is generally that
market fails to achieve “efficiency;'' and government intervention
is usually‘called for, in the form of a tax agains; the producers

of the harmful effect,

In later analysis thc absolute value of the marginal
uncharged disservices is added on to the marginal factor cost to
reflect the full marginal cost to the society for the use of input
vhereby a harmful effect is produced. (Sce Figure 2.} The vertical
distance tetween the MSC and the HFC curves thus measures the
divergence between private and social costs. To eliminate such
divergence, a wmit tax on input equal to the margiﬁal value of
the uncharged disservice at input level y would eguate the marginal

cost paid by A with the marginal social cost which is also equal to



the vzlue of marginal product received by A, "Efficiency" is
attained and welfare is at its maximua. However, geverrment

action is not costless nor has it been confirmed to be always

less costly than its market counterpart; but the consequcnces of
zaxation and the spending of the proceeds have herdly been systema-

tically assessed in this type of welfare proposal.

M, ik

M3g
Y
f
{1l : ' . N
1 \ g 'GA
0 T —— gl
y' ¥ I ¥
Pﬁbﬁ
MB
-

Figure 2 Divergence between Private and Social Cost

Water resources, particularly when flowing streams are
ihvolved, has always been treated as a special case among commodity
and service markets because of its fupitive nature., As a2 corcliary,
any attempt by some users to improve water quality will make other

users beneficiaries of an unpaid for beénefit, As a result, all
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water users tend to withhold treatment hoping sorcsone else will
"clean up" the water, Over time, with increases in population

and in production, the opportunity cost for certain uses of water
such as the disposal of waste has also increased. ZRomedy proﬁosed
has been in the form of making the polluters fully liable for this
harmfui effect, or by placing a tax on their production, or by
allowing certain industries to operate within ''zone.’' Essentially,
government action is seen as the only solution, 3 Advocates for
the Pigouvian tax-subsidy program, to name a few, are Bahmol,
Brown, and ¥Yender. & A combination of government action and
market mechanism has also been recommended., For example, Larry

E. Ruff suggests that a government agency '...should put a price
on pceliution,..set to approximate the marginal social cost of
pollution."5 Such a price, once set, will be taken into the

cost consideration of the firms and thereby an optimm level of

vollution will be achieved.

A quéstion arises immediately is on thé neasurement of
the marginal social cost., Water quality has a mitidimensional
property: It can be measured in terns of its temperatures, valﬁe
of dissolved oxygen, biochemical oxygen demand, acidity, alkalinity,
etc. The variety of water uses implies a different degree in
"water purity" for each use.6 This, in turn, im@lies that varying
levels of marginal damage (part of the merginal social cost) can
be caused by a single activity such as the manufacturing of sugar

in the Mae Klong area.



Any measurement of marginal social cost is further
complicated by the fact that organic degradation, up to a certain
point, increcases the level of food for fish and thus réduces the
cost or increases the ocutput in the fishery industry. The marginal
uncontracted effect on the fishery industry thus starts with a
beneficial effect, diminishes to zero, becomes negative, then
turn zerc again once the water becomes anaerobic and the whole
fish population is killed. Therefore, the question is: What is -
the relevant margin in setting the “price om pollutien” as

suggested 7

In practice, the measurement of benefits and costs has
hardly been unique. %Yater users include household as well as
industrial and agricultural producers. How should one integrate
and balance health effects or aesthetic value against monetary
and physical cost ? Uhat are the appropriate discount rate, if
at all, one should adopt ? These questions rest outside the |
province of this paper. Nonetheless; they must be answered to
justify the "price on pollution" if efficiency is truly the
purpose of the pricing program. In the case where production is
taking place at an input level such that the uncontracted effect
is benmeficial to a third party, then, by the traditional approach,

2 subsidy is in order.

Other recommendations for government intexvertion

include Allen V. Kneese's effluent charge per unit of waste,



Table 1:

Suggested Styeam Standard for Developing Couniries

Controlling
wWater Use

Stream Standard

Quality Parameier

Suggested Level

Mest protable number of Coliforms (MPN)

90% of uamples examined throughout any year

< 10/100 ml,, no sample > 20/100 ml,
pi 6.5 - 8.5
Potable Disseived Oxygen {I0) »>2 mg/l
Water Arsenic <0.2 mg/l
,u,pxy Caromium {hexavalent) <0.05 mg/l
Cyanide <Q,01 nE/l
lead <0,1 mg;l
Tatal Dissolved Solids (TDS) < 400 'w/l - poor drainage
<3000 ng/l - good drainage
Electrical Conductivity (Z° <750 micromhos per om - roor {rairage
Irriratics <2253 wmicromhcs per om - good drainage
& low SAR
Sedlum - adserpiion - ratio {SAR) <1€ = high mireral content or oot dratnage
<18 - low mineral eeatert or goed drainege
Toron ¢1.25 ng/L - sensitive crops
43,75 mg/l - tolerent grops
Disselved Oxygen {IC) > 2 mgil
Pesiiciden; HOT <C,002 ng/l
Erarin < 00,0004 mp/3
BHC < 0.21 mg/1
Methyl Farathlen < 0,10 me)
mlatmnn <016 mg/2
Cavben Diuxide (007 <12 mgid
Fishing 74 - b,s —58,2
hrmoninesl Nitrogea {NHq - ¥} € 1.2 ng/L
{yanide - <0.01 mg/l
Amnen et < 1,0 mE; i
Crremium < 0,05 ngfl
Wamte
Disposal ) >0 mg/l

Disszolved Orygen (
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Problem of Social Cost™ in 1560 that the analysis of the issug,
once again, departed from the traditional appreack. Cozse riews
a sitvation where a harnful uncontracted effect by A is inflicted

=

upoi 3 as a problem invelving a recizrocal nature: To avoid the
ner: to B owould inflict harnm on A, Therefore, there is no civergence
betweesn private a2nc social costs to start with., The argument is

summarized in Figure 3 where the curves are tae same as deplcted

in Figure 2.
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Figure 7 lMarpinal Gain and larginal Bamase of an Frterual
Eifect

In Figure 3, 1f A enploys srn innut at e level x, without
centracting or any regulation, marginsl damage incurrs< Ly B is

measured zlong the 1D, curve., 3y iuducing A to »roduce at a level
. a?
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Join ii.Dales' effluent charge in exchange for =z Ypolluticn rights."7
tlnere taxation is adopted and its adjustment is unavoidable, direct
centrol of certain activities during the inversion period while tax
adjustment is carried out and responses to such change are at work

may be needed in an integrate program of environment management,

Although the suggestions may seem to differ in comcebt,
they have not advanced much from where Pigou left off in 1520 when

he wrote:

It is, however, possible for the State, if it so
chooses, to remove the divergence in any field by
"extraordinary c.courazment"” or Vextrazordinary restraints®
upon investment in that field. The nost obvious forms...
ars, of course, those of bounties and taxes. ¥

Tris leaves much to be desire:d, Very few eupirical studies exist,
aspecially in ths developing countries. Ve thus meintain ¢hat
urless any corrective azction by povermment is confirres to Le leésA-
costly than its competitive co tteryart, its inpl:omentation is

inconsistent with the basic wealth maximization and must be dis-

couraged.

B. The Concept of Transations Costs as an Zxplanation

for the Existence of Externalities

Although Frank i, Fnight pointed in 1¢Z24 that the
""doctrine of external econordes {or diseconomies] rests upon

. . 10 . . .
a .misconception, it was npot until Cozse's article, ""The
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lz2ss than A, sone damage to & is avoided. lowsver, A is nov ex-
perieitcing damage inrfhe form of a reduction in the net gain, In the
case of water pollution and I has the right to receive clean water,
i.e., to sxciude i from discharging waste into the stream, the
naximum amount A is willing to pay for the :ight7to cischaree

waste o to y' is equal to area p. If area o, representing the

minimum amount B is willing tc accept, is smaller than p, tram-

%]

acticn will take place, If the cost for such a transaction is
zéro, then "society'” will experience a net gain equal tc the
difference between areas o and p. How such net gain wiil be
distributed between the two contracting parties depends ci: thelr

relative bargaining positions,

£ A has the right to pollute, 5 will gay an aiount
equal to or less than n for A tc reduce waste discharze (o the
level y' where marginal gain to A is equal to marginal dzmage to
B. A in this case is willing to accept a minimus amount equal to
area m. Again transactican of the right will take place, and if
the transaction cost is zero the net gain to "society' eruals the
difference between areas m and n. The Pareto condition is irmided
with an input use.af level y' with its associated level cf pellu-
tion {this is the same level yielding a Paretc ovtimal use of input

in Fizure 1).

¥

e now relax the assumption on zero transactlor cost.

Suppose, instead, it is posivive and greater than (n-m} but
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smalier than (p~0). If 5 has the right to exclude A “ron dis-
charging waste, contracting will take place. If, however, A is
tiven the right to pollute, no attewpt wil: be made on i's parﬁ
to bring the level of waste discharge from x to y'. Thus, with
pesitive transaction costs, the arbitrary assignment of rights
no lonjer procuces an invarlant result with respcet to resource

use ana the gain to secciety.

‘e further suppose that the transaction ccst is larger
than either (n-m) or (p-o), i.e., the transaction becormes "pro—:
hibitively" costly. If the exclucive right to pollute is assigned
to A, tue wealti maximizing pestulate and a transaction cost greater
than ti.e net gain, (n-r), dictates that § will not act to reduce
tire pollution from the level associated with an input x. If &
is gives the right before A has started his production, with a
transacticn cost greatsr tian (p-o) the resuit will Le a zere
imput used by A and e will produce nothing. If the right is
assigned to L aftor A is already nroducing, however, the rssult
will be an input level of x bLeing used whereby L adscrus all of

tile uncontractec effect.

This last case, i.e,, the presence of water pollution
wider this circumstance is a market solutlon constraines by the
legal system and the existence of high transaction cosits. The,

absence of private contracting thus by no neans implies a market
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failure. Furthermore, B here is maximizing his wealth by taking
no action against A, given the high transacticon costs which he

will incur.

It is in this last category that we believe the pollu=-
tion in the Mae Klong River falls, A general interpretation of
the law that every person is entitled tc the use of clean water
was not common knowledge, particularly before 156¢, and siace
waste disposal in general had not yet become a problem the public
had very little incentive to seek out a determination of its
rights, which were then construed primarily in judicial decision.
The threat of water pollution was first official by recognized in
1965, Eince then a growing aﬁareness of environment quality has
led to an amendment of the Factory Act in such a way that factories
producing harmful effect are explicitly held liable for damége they
have caused, Writing by prominant legal experts urging people
to exercise éheir right has also begun to make an impact during

1 . . .
1 The result has been a reduction of information

this period.
cost which in turn bhas induced observable changes in the reaction

of damage parties, This development is discussed in Section III,

C. Water Pollution Abatement in Thailand as in 1975

All concerned with mitigating the pollution of Mae Klong
areca have centered their suggestions on ways to prevent the dumping

of wastes from industrial factories, and in every report we have
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studies, action by central government is recommended. Agricultural
contamination, on the other hand, from the runoff of fertilizers and
insecticides, though recognized has not raised an outcry for precau-
ticnary requirement. On 2 broader horizon than Thailand alore, a
general cbservation relating to the allotment of water rights has
been inéreasingly toward more central regulation and relatively
limted roles of private decision-meking and the market g}rocesses.12
Representative suggestions in Thailand include, "setting up a new
agency or restructuring ar established one with authority through
rational law,..," 13 or strengthening the power of the Division

of Industrial Factory Control in closing a factory. 14 A study by |

a mission acquired through the United Nations Environment Programme

recormends that,

... the Government of Thailand should formulate, adopt,
apmounce and implement a comprehensive Environment Pro-
tection and Management Policy which incorporates two
main elements; namely

(1) Strengthenin; the powers and re_ponsibilities
of individual Ministries and existing agencies of govern-
ment to control poliution, dispose of wasté and improve
the environment; and

(i1} Integrating this traditional method with a
completely new aporoach based on the ''total environment'
concept, throuzh a new powerful agency sO as to make 2
comprehensive coordinated attack on poliution, waste
and environmental problems.

Major actions taken since 1969 to abate water pollution
in the HMae Klong area and to control the environmental quality in

general can be summarized as the fcllowing.



16

(1) HMinimum standards for wastes and waste water to be

released inte any public waterway have been imposed on all industries,

(2) A Central treatment plant especially designed to
treat the waste water released by eleven sugar factories was con-

structed and placed in operaticn in 1974 in the Mae Klong area.

(3) 1Issuence of regulations requiring the existing
eleven sugar factories in the Mae Klong area to construct their
own cocling tower to recycle their cooling water, none of which
i5 allowed to be discharged imto the river. Sugar factories
liceﬁsed after 1974 are require¢ to have their own corplete system
for all types of waste water, since the waste treatment capacity
of the central plant was based on the waste load produced by the

eleven factories in operation before 1974,

IT PRE-POLLUTION CONTROL LAMG IN VATER USE

AND THEIR Yi2LICATICHS

The statutory regulation of waste discharges into public
streams in Thailand can be divided into twc periods. The first
covers the era prior tc 1969, over a time when domestic waste was
the major source of water contamination. General prohibition of
water contamination and the setting of penalties for violation
can be traced back to the 1502 Xlong Control Act (amended in 1840).

Chapter IV of the 1941 Public Health Act and the Factory Act of
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1929 (anended in 1560) alsc dealt with water use. Any confliicts
cf interest in water use invelving compensaticn for damage were
customarily resolved through judiciary interpretation cf the Thai
Civil Code, Throughout this pre-pollution control period, ail
industrial factories were subject to the same set of regulations

that governed domestic waste.

The enactment of the Factory Act of 1265 (repsaling the
Factory Act of 1960} marks the beginning of the second pericd.
Industrial waste is distinpuisihed from domestic waste and for the
first time recognized as the major source of public stream pollu-
tion. This pericd has seen a proliferation of committees, cof
studies, and of recommendations all concerned with environmental
protection and management. Vigorous and direct action by the
government against the industrial water users, particularly in
the sugar factories in the Mae Klong area since 1969, also serve
to separate recent policy on pollution control from the earlier

period.

A, Interpretation of the Law

Three major implications can be drawn fronm the laws
and the Thai Civil Cnde existing prior to 1969, (1) rights in
water resource are limited to the nse right which is nonsxclusive;
(2) every person is equally entitled to the use right; and (3)

transferablility of such right is explicitly prohibited by law
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(which is redundant, since the absence of the rightlét contract
or to transfer is already implied by the nonexclusivity of the
use right)., Although the laws and regulaetions regarding water
use were not assemblod under one single heading of ‘'‘water law,”™
they encompassed the vroblems of water contamination originating

from almost all source. 16

However, although the statutory deﬁelopment toward the
later part of this period clearly indicates a movement toward a
more explicit and direct responsibility for damage against the
industrial factories, not all controls imposed by the govérnment
vere uniform. All state-ewnéd'factories or what the Thai law has
defined as state enterprises, 17 up to 1875, were exempted fror

. 3 8
all requirements. !

Since siate enterprise in Thailand accounts for a large
percentage of the industrial sector, this exemption has a vital
bearing on the whole question of pollution abatement, Informe-
tion in fppendix I clearly indicates the wide horizon of govern-
ment activities in the industrial sector. An expansion of the
state enterprise over time 1s apparent both in terms of its
diversity of products and an increasing percentage of share held
by the government in the existing activities. More importantly,
many of these state-owned enterprises are among the major producers

of harmful effects, e.g., pulp and paper mills,distillieries,
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slaughterhouses, batiery manufacturing plants, etc. It is some-
what ironical that production of these commodities by the govern-
ment has been intended to avoid excessive harmful effects which
would have been induced by the 'profit motive" of the private
secter to begin with--another example where the actual result

of public policy departs from its stated intention.

Rights in Water Use. Water use rights in Thailand

are usufructuary. Owners of land bordering a stream have a

right to take water for use on the land. This right to use water
exists solely because of the relation of the land to the water

and is included in.the owmership of the land, However, substantial
or excessive withdrawal from the stream or reducticn of the natural
flow is a violation of the rights of other users (Supreme Court

]
280/2498), 1°

It is5 in this context that any use that reduces
the quality of stream water is considered a violaticn cf the rights

of successive users.

. - . . . ex ; 20
Legally, stream pollution is classified as a ‘‘nuisance.”

When nuisance is likely to Tecome or has bacome z threat to ® the
health, safety, or right and liberty of the public," the burden of

. . s . . 21
curing the nuisance rests almost entirely on government officizls,

The water use right is alsc confirmed by the requirement
for Ffactories to maintain their surreundings and give "'reasonable"

. . 2
care before releasing their wzate water.2 Mo penalty, however,
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was mentioned in cases of viclation. Only in the 1960 Factory

Act has it become compulsory that

.+.the factory owner must construct, with durable
materials proper drainage which is connectsd to the
‘public drainage system or to a pond specially con-
structed to receive the waste water. BSuch drainage
system and the discharge of waste water nust be
designed such that they will not cause any problem
to water users who rcly upon waterways in the
neighborhood. 23

The Notion of Equal Right, The course of action in

nmodifying laws and finally in waking the factories explicitly
responsible for damage caused by water pollution from industrial
waste has enhanced the water use right in general. However, no
user can legally exclude cthers from using any particular stream
since water resource 1s one of the 'common properties of the

kingdom,’' defined as

.«.all types of property owned by the kinzkom for
common use by the public or for conservation for

future public use, such as...waterways, highways,
lakes,... 4%

Everybedy is entitled to an equal rizht in water use as long as
the exercise of such right does not violate other person's right,

Thus, we find such cases as the following.

... the defendant is allcwed to keep his edible morning
glory in the canal which is a common property of the
kingdom before the plaintiff receives the licence for
comnercial fishery in that same canal. The defendant,
by failing to confine his vegetable bed within the front
of his house, has obstructed the plaintifffs fishing ac~
tivity and thereby has violated the plaintiff's right.
(Supreme Court 949/2508).
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The notion of equal right is ziso implied by Section 228 of the
Thai Penal Code which reads:
Vhoever, by any means whatever, causes a flocd or an
obstructing te the supply of water, which is a public
utility, shall, if such act is likely to endanger any
other person or a thing belonging to any other person,
be punished with imprisonment not exceeding five years
or fine not exceeding ten thousane baht, or both. 29
This is equivalent to saying that every person is equally
entitled to the use of water in its natural form in terms of quantity
as well as in quality. Thus, any activity reducing the quality of
water to such extent that remedial treatment by subsequent users
is necessary is held liable for damage in the strict semsc of the

law, z6

The argumant usually follows that waste discharge from the
factories along the Mae <long has cavscd damages to prcperty
downstream; and since the factéries have never been granted the
right to discharge their waste intc the river, either at the time
their licences were issued or in the Ministerial Regulations
issued under the Factory Act, they are liable for such damage.

Two questions, however, arise. First: Do 211 damaged parties
have the right tc seek compensation? Second: What is the possi-
bility that an eligible damaged party will actually taken a legal

action against the polluter?

The answer to the first question is apparently that the

right to seek compensation is confined to landowners along the
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streanm who incurred "special damages." Section 1337 of the Thai

Civil Code reads:

When any person, in exercising his own rights, causes
damage or nuisance to any owner of immovable property
to an extent beyond a reasonable level or expected level
under nornal circumstances taking into account the con-
dition and the location of such property, the owner of
such property has the right to take necessary action to
eliminate the cause of the damage or nuisance. This,
however, does not eliminate tihe right of the property
owner to claim compensation for damage already incurred.
However, note that such right to seek compensation is vested only
in the landowners, Those who lease or ctherwise obtain the right
to use the land are not protected, i.e., they are not eligible to

claim compensation, ;

To snswer the second cuestion, the relavant costs asso-
ciated with a legal suit must be identified and then corpared with
the expected amount ¢f benefits, This will be investigated in

detail later.

Nontransferability of "ater Use Rights, Transferability

of water use right is explicitly prohibited by law as long as water

is classified as common property which is,

.+.N0t subject to ownership by private individuals
through ordinary means of market transferability,
Transferability is possible only through implem$n~
tation of special law or by the Royal Decree. 2

The nontransferability of water use right thus not only is iwmplied

by the nonexclusivity of the_right but also is confirmed by law,
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Although the physical attributes of a stream wouid have
occasioned a relatively high cost of policing any private investment
inputs committed, such cost would certainly be lower for an exciusively
owned stream than for a nonexclusive one, Since the choice of product,
among other things, is also constrained by this policing cost, a pro-
duct which entails relatively lower cost of policing will be chosen
in the absence of exciusive rights., In the case of the sugar fac-
tories, we can say that the product chosen in association with non--
exclusive right in water use is pollution, i,e, wast discharge, which
turns out to be a "bad" instead of a "good'" in that it yields a
negative use value. Yith exclusive right, a product with a value

higher than waste discharge would be produced.

B. Judiciary Interpretations and Their Economic Implications

Two broad theories govern the adjudication of private
property rights in disputes regarding stream pollution: Hamely
the natural flow theory and the reasonable use theory.28 Under
the natural flow theory, each property owner along a stream has
the right to have the stream come down to him in essentially its
naturallcondition; pollution by upstream parties incurs liability
for damage and the threat of an injunction against future discharge.
Under the reasonable use theory, each property owner can make a
""reasonable' use of the water without incﬁrring liability; "unreason=

able or excessive'” use, on the other hand, do incur liability for
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damage and a_potent;al injunction against future waste dischargé.
In comparison, it has‘been found that the use of judicial resources
implied by the natural flow theory is relatively less extensive
than that implied by the reasonable use theory. E&ince the natural
flow theory also enccurages negotiations among private parties it

thus allows a wealth maxinizing "solution' over water disputes

In Thailand, the notion of equal right in water use
implies a recognition of the natural flow theory. In practice,
judicial decisions in the twenty-five years between 1944 t¢c 1969
have shown a systematic pattern that also implies the use of the
natural concept. A total of thirteen cases relating to water use
throughout Thailand, none from the Yae Xlong area, were brousht
to the Suﬁreme Court 25 within that periqd. All decisions were
consistentiy.in favor cf tﬂe damaged parties, 30 However, as
noted earlier, agricultural uses of water are under preferential
treatment even in the later period after 1969 when water poliu-
tion has become an issue central fo almost ail concerns. Also
exempted from the waste treatment requirement are domestic uses
of water, the state owned factories as well as thé runicival

sewage systems,

It appears that when 2 case of water dispute is brought
to court and the damage is confirmed to be greater than wouid be
"reasonable" under what the court considers ''normal and reascnable

circumstance,” the result is predictable that the plaintiffis
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claiz for compensation will be granted. Therefore, an industrial
waste discharger faces almost a certainty of losing any czse brough
agzinst him, once his action is confirmed to have caused the danage.
It follows that the polluters have an incentive to seek out-of-court
settlements which invariably cost less than a judgment against them--
particulariy, if an injunction against future discharge were to be
granted, they would face an additional cost of installing a poliu-

tion control device.

At this point, one is tempted to conclude that the
predictability of a court decision implies a large number of oute
of-court settlements, which in turn would explain the small mumber
of cases brought to court in fhe past, However, predictability is
only one of the two major determinaﬁts of a legal action. The
second, which we believe to be more important, is the transaction
cost invelved in seeking compeﬁsatioh for damage. Such transac~
tion cost may be so great as to explain not only the small number
of cases brought to court but zlsc a small number of out-cf~court
settlements, although no total of these can be substantiated.

Once certain costs are identifieé as crucial in determining a
given type of transaction, however, it is possible to establish
that the higher the costs the fewer transactions will take piace.
then the existence of water polilution is explained by high tran-

saction cost, it then follows that meking contractual stipulation
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more compiete, i,e., equating the agparent marginal inequalities,
would be 2 costly procedure. In thai case, unless the trensaction
costs can be correctly reduced, any indiscriminating attempt to

'solve’ the water pollution problem through legislation may result

in net social costs greater than net sccial benefits,

The Cost of a Legal Actinn, For a waste~producing

firm, let us assume that (1) the firm is liable for polluticn

damage, and (2) some damage has already occurred,

Suppose a downstream party has filed for compensation
for damage; whether the waste-producing firm will fight the
case depends upon such factors as its possibliility of winning
(losing) the case, the amount of couvensation being claimed for,
the legal fees, other moretary and nonmonetary costs ¢f transzc-

tion., The expected expenditures facing him may be summarized as:

2@ = (i-p) (DF) +p [~@+L+1) ] -T

where p is the probability 6f lgsing the case and (1-p) the
probability of winning. The Thai legal system irmposes on the
loser all legal fees (L) including those paid to the lawyers of
both parties as well as to the court, D stands for the rresent
value of the past damage while I stands for the cost invelved in
avciding future démage ir case an injunction is granted; and DF
stands for the future damage for which the firm will not have to
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compensate. T, denoting other costs of transaption, is not a
single item but a.function of information costs, bribery, personal
safety, etc, (The “saféty" item may seem irrelevant at the moment;
Justification for including it as a cost factor will be provided.
later.) T is thus what each party has to pay regardless of the

court decision,

Then the probability of losing, p, is equal to unity
which is implied by the predictability of the court decision, the

expected expenditures by this waste producing firm is recuced to
E() = ~(D+L+1I) -T

Aithough if he wins the case, his expected expenditure is only

~T {the minus sign indicates what he has to pay, while a rlus

sign indicates what he will receive)}, the probability of his wins
ning under the circumstances implied by the law is zero. There~
fore, he has a strong incentive either to pay the downstream party
to withdraw the case or to brile the officials assigned to in-
vestigate the aileged pollutior, In either case, the expenditure
will be less than undergoing the trial. Generally, it would be

in the interest of the waste producer to wait until the case
reaches the court before he starts making an of{fer because if the
plaintiff agrees to comprogise and accept a payment in the presence

or with the knowledge of the court, he is not allowed to sue again
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as long as the pollution by this same operation is of essentially
the same quelity and quantity as at the time he receives the pay=

ment.

in bringing the case to court, the expected expenditure

facing the damaged party may be summarized as:
E(E) = p@+ @p) [ -(+L+F) ] T

where p is the probability of winning and (1~p) the protability
of losing the case, If the winning probability, b, equal zero,
the expected expenditure to him is the sum of the present value
of the past damage (D), the legal fee (L), and the present valiue
of future damage or the cost in avoiding future damage (¥} and
all other transaction ccsts (T). Hhen his probability of winmning
equals one, his expected expenditure is reduced to (D-T). The
question to be considered is whether the net value of this sx=-

rression will be positive,

Somz elements in T are basically of the same nature
whether the potential plaintiff is an industry or a nonindustrial
individual. Other elemmnts, however, differ significantly and

should be considered separately.

An Industrial Factory as a Potential Plaintiff, Vhen

the damaged party is another industrial factory which owns both

the land and the plant, it can, according to law, file for a com=
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pensation; 3t but such a move has never been taken. The notion
of equal right tc all water users explains partiy the reluctance
of industrial factories to take action against their polluter,
The mein reason is the fear that whatever the result (which is
likely to be unfavorable to the peclluter), it would in practice
prove as applicable to the damage party as tc the damaging zarty.
The reason for this seeming paradox is that each factory slong
the river is, at one and the same time,a damaged and a danaging
varty as long as it has to disvose 5f any waste from its own
production process, and it may soon be subjected to the same

charges by factories located further downstrean,

'If the damaged party does not own the land, but leases,
the land on which the plant is located (a widespread practice),
then he is not even entitled to ciaim compensation for damage. 52
For a factcry owner to bring in the landowner as co~plaintifZf,
two conditions must be satisfied: (1) the gain from the coopera-
tion nust exceed the cost, and (2) the distribution of this net
gaiﬁ must be acceptable to both parties; Such cooperation can
be seer as a very costly process. On the one hand, the factory
can provide all the technical dJdetails to prove the extent cf
damage; but he is not legally entitle to clain compensation. On
tbe other haﬁd, the landowner lawfully has the right for such
claim. This. situation is almost analogous to the cése of

Dilateral monopoly where no Voptimal™ solution can be reached.
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lloreover, the maximun aliowable period for the land lease contract
{(thirty years) may prevent the landowner f£rom proving thet his
incope frem the property has been lessened. Finally, the factory
owner also faces the appreaension common to all that a cours
decision favorable to him may later be turned against hin by other

downstrean parties.

ey

this fear of the "boomerang effect' wmay appear insigni-
ficant since nothing guarantees that if a factory owner refrains
from suing his vpstream polluters, thén his downstreaa neighbors

- will not sue him., However, two special characteristics of the
suzar factories alcng the Mae Klong river makes the boomerang
effect a major deterent to fiiling legal suits: (1) sll fifteen
sugar factories are ovned by cnly five families, and (2} their
location makes the sgrumanet on the boomerang effect a ressonable
and significant voint, The location of the factories along the

river can be summarized as follows:
ygstream 122112111 %3442 2%5 Downstrean

where the same number indicates the same owners. (Among these

families, some are related by marriage,)

tle observe these factories drawing water from the river
during the daily high tide period, storing their waste during

operation, and then discharging during the second daily high tide
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period, usually at night, or during a recess in production. The
behavior represents a tacit, mutually agreed-upon, contract among
the factories in response to a potential liability for damage‘

implicit in the legal system, "Externality" within this stretch
of river has thus been internalized when the interest in so doing

is common to these factories,

A Nonindustrial Party as a Pctential Plaintiff,

Nonindustrial party refers to any activity except an industrial
factory. Given the probability éf winning a legal case as unity,
the expected expenditure facing this potential plaintiff is the
same as thet facing an industrial factory, i.e., (D-T), Again,

it is the net result of this expression that will determine whether
legal action should be taken. Since farmers and household water
users are subject to preferential treatment under the Thai law,
tiey are not threatened by the- boomerange effect of a
court decision, It would appear strange, then, that only thirteen
such cases have reached the supreme court during a period of
ltwenty-five years. Either a large number of out~of-court settle~
ments must have :taken place, or some CcOStS must be present
that make both in-court and out-of-court settlezents virtually

impossible.'

For an out~of-court arrangement to work it is essential

that the equal rights in water use be common knowledge, However,
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there is Teasoh to believe otherwise, particulariy, since such
rights are based primarily on the judicial interpretation of the
law as discussed earlier, IMore importanfly, the casts of seeking
out and enforcing the rights tend to be nigh, Uﬁder a2 well func-
tioning and uncorrupted system, a group of individuals applying
for relief from water pellution would be informed of their rights
and directed to the appropriate offices. In practice, in Thai-
land, most subh petitioﬁs ;re-ignored, while the petitioners are
subjected to harassment of:2ll sorts both from the officials and
from hired hands of the damaging party. Threats to the lives ¢f
compilainants and their families are not uncommcn., Unfortunately,
this statement cannot be docuiented. But readers familiar with
the social and political enviromient of remote agrarian zrsas in
2 small southeast Asian country will agree that this is truly
what happens, Therefore,_unless a sufficiently large and voéal
groun can assembled fast enougih to attract attention from the
public at large, or reach a highly placed official who happens

to have nc personal interest involved with the polluter, the
cost in exercising one’s right is prohibitively high indeed

{(i.e., the industry virtually owns the river} |

Hence, the small nunber of cases to reach the court
does not imply that most compensation has been paid outside the
court. In point of fact, actions against water polluters in the

past, either in court or out-of-court, have been very few because



of the high transaction costs invelved. Subsequent government
interventions in an attempt to control the water pellatien problem,
have, perhaps unintentionally, reduced certain components of these
transaction costs. As a result, we cbserve a changing pattern of
contracting behavior among individuals regarding water use rights,

This is the main subject of discussion of the following sectiom.

iI1 WATER POLLUTION CCHTROL AL ITS IMPACTS ON WATER

RIGHT ENFORCEMENT IN THE HAE KLONG AREA

flater pollution contrel in Thailand began in 1988
vhen the most recent Factory Act was passed. Since then, a
series of supportive government actions have taken place; they
include (1) an imposition of a set Of mininum standards of waste
water allowed in rublic waterways, 33 (2) specific waste tfeat-
ment requirvements for the sugar industry in the HMae Klong area,34
(3) a central waste treatment plant sperated by the govermnent
in the area, and (4) 2z cne - man mission, through the United
Hations Environment Programme, ™..,to assist government of Thai-
lané lay down policies and plans vhich go forward on continuing
basis; advise generally regarding measures on pcllution problem

o 35

particularly of Hae Klong and Chao Phraya rivers.... The
government's concern on the issue is plain in the Prime Minister's

address to the Thai people:
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..swe realize ihie importance of coﬁserving and main-

taining the environment of the world in its good

guality forever,..pollution is a matter of survival

for the planet--earth, 36

Environnental quality is, of éourse; a matter of degreec,
and to maintain the good quality forever is dubiouslrhetoric.
Manintaiging environmental quality would certainly conflist with
the growth ohjective of Thailand’s Mational Economic and 3eocigl
Pevelopnent Plan which has induced an increase not only in menu-
facturing production but also in waste by-products among various
industries. As growing awasreness of envirommental values compete
vwith the increaseing industrialization, the sugar factories have
come under close public scrutiny. One view, presented by the news
rnedia and certain government officials, is that the leocation of

these factories is "wrong' and should be relocated.

In retrospect, however, if the existing sites havs been
chosen as the least private-~cost location for sugar production, an
attempt o relocate may incur more cost than gain to siclety., A
study by Suchada Suwannapirom has confirmed that the present sites

. - . : - . %7
ol the sugar factories are indeed the least cost location.
Factors affecting the location decision taken into considerzticn

are (a2) sources of water, (b) transpertatior facilities,. {¢)

scurces of sugar cane, and (d) zdministrative advantage.
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A, The ¥ater Pcllution Control Interpreted

Any legislative amendment, if effectively enforced,
constitutes an élterntion in constraiats which in turn leals to
alterations in behavior. A redistribution of resource allocation
is implied, Howeﬁer, the intended.effects and the actual effects
of legislation often differ. In this section we will show the

following:

{1} The series of actions taken by the government has
had little effect in reducing water pollution in the Mae Xiong

river,

(2) The minimum standards for waste water, though.
serving to single out the industrial source of water poliution,
have also in the process reduced the predictability of the outconme

for any potential legal challenge.

(3) Certain exceptions to the minimum standards
requirement have brought forward the application ¢f the reason~
able use concept, which leads to greater recourse to judicial

evaluation of the gains and costs of a legal action.

e also see that the equal right in water use, although
apparently still unenforceszble, and nontransferable, transferability,
of a sort, of water use right has besn awarded on a piecemeal basis

through court order in the form of compensation for damage {granted
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or withheld), He now turn to examine the effectiveness of the
new wave of government regulations governing the management of

industrial waste,

Government Regulations and their BEffects on Polluticn

Abatement. Althcugh official survey conducted after the initiation
of the 1965 Factory Act seems to suggest an "improvement™ in water

quality (see Table 2), economic indicators imply differently.

Since the properties of water samples to be tested are
listed on & standard form, the fact that certain properties are
not recorded for some periods raises a simple question., Axe the
properties omitted because they do not support the purposes of
the investigatovs, or have they been abruptly deemed unimportant?
One may well wonder what story the 'net reported” values wonld
teil, This type of report is éertainly not reliable enouz to
undergird.a conclusion, especially when thg econonic indicators

iiaply otherwise.

Persistence of later Pollution as Seen Through Rela=-

tive Land Value. The basic assumption here is that within any

region where industrialization takes place, the land value neces-
sarily increases relative to a nonindustrialized area. ¥ithin
an industrial region which locates along a flowing strean where
pollution peréists, however, the relative value of downstrean

L]

land will be lower in proportion to the degree of polluticn.
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Tested Properties of Water Samples from lMae Klong

(Average values)

April 1973

Hota:

Source:

Hov, 1272 : Feb, 1972 Feb, 1%74
Upper Lowver Usrer Lower Upner Lower Uprer Lower
7.4 7.1 7.0 3.5 7.0 3.3 5.2 5.3
81.3 77.0 B8C.7 85.0 5.0 9,90 4.0 55.C
7.0 7.2 7.0 7.9 7.0 7.4 n.r. n,r,
25-75 25 N.T. n.Tr, T.T. 67 n.r,. n.r.
i8.6 25 n.r, Ti.T, n,r. TeXs NeT, n,r,
112 10 AT n.r. 1P MaTe D.T. BT
245 226 n.T. n.r. o 196 n.r. BT,
3 i 3 ot . 3. 3
165516 18x10 n,I, n.r, 24x10 35xi0 24x10 1419
n.r. 0.5 1.5 4.1 n.7T. n.r. N.Te Ne¥a
TieTe 232 n.T,. TN.T. i.T. n,r, N.T, N.T.
n,.r. n.z. 44 38 n.r, £ n.T. T.T.
N, T, 157 22 22 i2 5 Nt n,.r,
N.T. 164 162 159 n.r, li.T. ReTe n,r,
n,r, 2.5 n,T. N.T, Nl n.r. N.T. Nn.T.
rienas not reported,

‘I, T,

Xesemsan Suwannarat, A Data on General Quality of Surface Waters in

Thailand, Department of Health, item 5.1

fsic]

LE
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in 1974, three new‘sﬁgar factories were constructed
along the Mae Kiong river. Information on land cost is available
on only two of them, the Prachuab mill at the beginning of the
“sugar ipne" and the New Mitpol mill almostlaé the end;of that

zone, The land cost incurred by both firms can be summarized as:

Table 3

Comparison of Land Costs for Sugar Factories

For Upstream and Downstream

fvalue in US Dollar)

Prachuab (Upstrcam) New itpol (Downstream)

Land area G2 acres Land area A 200 acres
Value/acre -$15,625.- Value/acre $1,256,-
Land Value 51,137,500, - . Land Value (1) : $256G,000. -
Ground kater
Facilities (2) $10C,000, -
Privates Poad (3) - .$50,000.—

Total Land Cost §$1,437,50C.- Tetal Land Tost (1) + (2) + (3)

!

Securce: Suchada Suwannapirom, "Location aﬁd Distribution of
sugar Mill in Thailand: A Comparative Study of the

Eastern and Western Regions,! master's thesis, Faculty

of Economics, Thammasat University, 1975, p. 95.

Note : Conversion rate at US§l: 20 baht.
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Many believe that.the locaﬁion of the New Mitpol about
two kilometers from the river indicates a new trend in the choice
of factory location, and is a result of the movement to abate water
pollution, The agrument usually goes like this Since 1969, waste
treatment has become compulsory. In the sugar industry, the treatment
generally invloves a simple method of aerobic pond or oxidation pond
which requires a large land area and since 1apd price aleng.the river
has increased significantly due to industrialization, it is natural
for new plant§ to seck a cheaper location., Although this line of

argument seems plausible, it is weakened by three major flaws,

First, government regulations regarding waste treatment
have not been effective in relation to the sugar factories---the
implementation of a central treatment plant and other additional
efforts by government confirm our point here, The government has
always had difficulty in enforcing any law against the industry.
Officials at the Ministry of Industry revealed that whenever a
sugar factory is warned of the impending closure for failure to

meet the specific water quality standard, the owners in collusion -
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threaten a complete halt in opecration, Given the highly perishable
" neturve of cane, the small number of jeint owners of the factories,
and tﬁe fact that these factorvies together produce rors than 60 :
peréeni of the nation's sugar, the threat cannot be taken lightly,.
Usﬁally if”puts an end to the attempt to enforce the law,

Second, eight sugar factories have been construéted
since the control was imposed in 1269, Of this total séven are 
located along the river and of these, six are in a relatively
upstrean position. Thus the decision by the New Mitpcel hardly

represented a 'trend” of iocation choice,

Third, the iocation of the Mew kitpol is right in the
heart of the industrial region yet its per unit value of land is
lower by a factor of over twelve-fold than that of the Prachuab
mill, for which the far more expensive land is virtﬁally dutside
the actiﬁely industrialized area, The differencé in land value
would apparently be attributable to the status of poiiﬁtion; only
one sugar factory stands between the Prachuab mill apd the head-

waters of the river,

Thercfore, by elimipation, there is only one major
reason to account for the difference in land values-~the quality
of river water. Contrary to official reports, the fact that

polliution is greater as one. continues down stream is implied by
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the lower land values. The following government actions support

this theory.

Government Action Interpreted, After 1969, with a set

of minimum standard requirement in effect, the_situation in the
Mae Klong continued to deteriorate. The government then budgeted
20 million baht in Hay 1973 for the construction of a central |
treatment plant. In addition, regulations have been issurd.sa

A Five=Year Plan in water quality control and reclamation has

been.outlined.zg

The very existence of the central treatment plant
confirms the failure in enforcing waste standards and other
regulations. Furthermore, waste still finds its way into the
river due to inadequate capacity of the central plant. From an
economic point of view, this is no surprise. Since the treatment
fee is based on the quantity of sugar cane processed, it will
reduced sugar production in the same manner an increase in the
price of cane does, assuﬁing sugar cane is a normal factor of produc-
tion. Theoretically, water is available at a zero érice both
before and after a treatment is imposed. 3asic economic theory
predicts that given a zero price for any normal input, an "indefi-
nitely" large amount will be demanded, i.e., each additional unit
will be used, eventually, until its marginal product becomes zero.

Therefore, a treatment fee imposéd per unit of cane processed will

not reduce the volume of water use and released.
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Water pollution in Mae Kiong is, in féct, highliy
seasonal, The annuzl sugar production season extends from tovember
to mid;May, coinciding with the dry season when the water fiow in
the river i$ at its minimum, s&netime as low as 277cﬁbic metrés
(Cus), compared.with its peak of 2,500-2,800 CMS. The seasonal
nature of sugar production dictates that the processing be done
just when the risk of pollution is the greatest. This was true
prior £o the poliution control, After numerous government regula;
tions and a central plant later, discharges of treated waste already
satisfied the legal minimum standard will yet cause enough degrada-

ticn to result in pollution,

In response to this situation, the sugar factories were
required to construct additonal storage to hold all their waste
by-product throughout the production season and until the vriver
regéins a flow as high as 2,820 cms. In fact, the factories had
aliready been doing that very thing before the‘government.interven—
tiop. The action has sinply made statutory a p:actice-‘which was
éreviously voluntafy at a time of their owm judgment, usually
during high tide when the assimilative ability of the river is
relatively high. How the stered waste can be dischzrged only on
order by the authority. Inether the government can rveact as
spontaneously as the independent factories conce did ir response

to the changing nature of the river is not hard to imagine.
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Alternative reasure. The purpose to reduce the total

voluize of waste water as well as the level of waste concentration
in the used water can be achieved through a price on the river
water and a treatment fee based on waste concentration. A metering
system such as those in the public water supply service wenld
measure the use of water., Heasurement of the waste concentration
as a base for the treatment fee is entirely feasible, Indeed,
government officials at the central plant preéentlf have to check
the property of wast water received in oréer to advise on appro=-

priate pretreatment steps at the factories,

So far we have looked at the implications .of the water
poliution control with respect to resource zllocation by the sugar
factories, We now turn to examine the implications on the tran-

sactions costs in enforcing one's right in water,

B. Water Pollution Contrel and its Implications

on Judicial Resource Allocation

The naéure of the right to watér use in Tﬁailand
before the control moverment hés been estéblished as being: (1)
ever}ohé is entitled to 1ts use, (2) the right is equal for all
indi&iduals, and {3) fhe iight is not transferable. e have alsc
determined that whether a iegal action against a pollution will

take place depends on (4) the predictability of the court decision,
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and (5) the transaction costs involved in such an action. An
investigation of statutory development since 1969 indicates that
(1) through (3) remain unchangéd. The predictability and the
transaction cost, however, have changed, The changes, in turn
have caused certain observable adjustment in behavior which wiil

be discussed in this section,

The Predicatability of a Court Decision., Under the

natural flow concept implied by judicial interpretation, a.court
decision can be predicted with certainty. However, such concept
in gemeral has been weakened by the power for the Ministry of

Industry to ",,.determine that any factory...is exempted totally
from complying with this Act (the Factory Act 1969). Futhermore,
the requirement on the standards of industial waste is subject to

exceptions. 40

The new regulations thus allow the court as well as the
officials to judge the "appropriateness'" of water use.‘ Undér such
circumstance, "substantial damage' which was a sufficient condition
for liability under the natural flow theory has become a necessary
condition. Once the Substantial damage is confirmed, it will have
to outwéigh the "impoptance" of the polluters' activities to ensure
ligbility. Thié is egsentially the idea of cost-benefit analysis.
Appérently, the cﬁurt is now responsible for considering the effects
of alternative allocations of rights and seeks to grant the rights
to the to the party whose use is, by the criteria of the court, more

valuable to
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Such criteria are not tlearly stipulated and are bound to differ

from court to court.

Expected Expenditure on a Legal Case with Uncertain

Predictability. For a hypothetical waste-producing firm, we
assumé, again, that (1) the firm is legally liable for damage,
and (2) some damage has already occurred. Pased on the same nota-
tions as previously specified, the expected expenditure ¢f the

waste producing firm in fighting a legal action is expressed as
E(@E = (-p)Dp+p [-@+L+1) ] -7

5ince the predictability of losing the case now rangss from zero to
_unity, the amount this firm will pay decreases with 2 decrease in

the probability of losing the case, that is

«EE) . . ops+L+1) < 0.

The opposite is true for the Jdamaged party. 1If the
protability of winning the case is p, the amount he will pay can

be expressed as

p(®)+(-p) [-@C+L+F) | -T

where

= D+D+L+F > 0,
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As long as the exact value of p is unknown but each party has reason

to believe it to be favorable to him, there is incentive to go through
with the court procedure. However, although the regulations have served -
to confirm the responsibility of the industrial factories, such res-
ponsibility is not directed toward the damaged party.41 Compensation

for damage still relies upon the Thai Civil Code.

The decreased predictability Qf the outcome of a legal case
can be seen by reviewing the Samut Sakorn provincial court records
since 1969. Compensation for damage has been granted through the
Thai Civil Code in only one of a total of ten cases over waste dis-
charge, where both parties finally agreed to settle out-of-court.

The final payment received by the plaintiff amounted to 15 percent
of the damage value originally claimed for. (Mr.s Chavee Tasannaprida
v. The Petkasem Textile Factory Partnership Limited, Samut Sakorn

Court, red number case 76/196%).

In the other nine cases42 brought to court by the same lawyer--
a phenomenon which takes place after the water pollution control, an
explanation for which will be provided later, the court decision in-
dicates a departure from the implications of the natural flow concept
embodied in court decision prior to 1969, Since accusations by all
nine plaintiffs were the same and against one group of defendant (the
sugar factories), except with different value of compensation requested,

the cases were determined at one and the same time.
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«..the court believes the plaintiffs to be as respomsible
for the damage as the defendant by failing to inform the
defendant of the possible damage and by failing to take
necessary action to prevent or reduce the damages. As

for the waste water discharged, the defendant has obtained
an official permission from the Department of Factory
Control and the district office for the action. Moreover,
the permission was officially announced so that necessary
actions could be taken by people in the area to avoid the
potential damage by the waste water...

...the defendant only released his waste water on the days
allowed by the government official,.. he is partly responsi-~
ble... By virtue of Section 223 of the Thai Civil Code,

the defendant will compensate4gach plaintiff 50 percent of
the value of the damage......

However, even with sign of déﬁiation from the natural flow
concept; if the probability in winning (losing) a legal suit can be
determined, our assertion still holds that the lower the transaction
costs the more expenditure will be devoted in bringing about a legal
action, Therefore, we will now deal with (1) the implications of
water pollution control on the costs of transactions, and {2) the

way by which the predictability of a legal case is determined.

Water Pollution Control and its Implications on Transactions Costs.

The Factory Act of 1969 and the numerous regulations that follow have per-
formed one major function in making public the liability of industrial
waste producers for resultant damage. Since this knowledge was not
common before, the legislation has in effect reduced the information
cost, However, the reaction differs among various concerns. For our
hypothetical waste producing firm, with a_probabilit?*of‘losing, P,
less than unity the value of compensation for future damage (DF) becomes

positive. Thus, this firm will fight the case, If the present value
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of all DF' given the probability, is greater than what hg would

have to pay on losing the case. By winning the case, he is essen-
tially granted a nonexchangeable propert? right in water usé.as

far as the present damaged party is concerned. With the probability

to lose equai to unity the under natural flow concept parlier this alter-

native was simply not available to this firm,

An Industrial Factory as a PLainfiff, Since waste treat-
ment has become compulsory for all industfies, the'bbomerang effect
is ekpected to disappear. A factory along the river can no longer
avoid waste treatment by refraining from suing its upstream neighbors.
Not only the treatment cost has become unavoidable but also it wili
increase with additional waste discharged by upstream parties. Each
party now will have no qualms about seeking compensation or obtaining -
an injunction against future pollution damage. This disappearance
of the boomerang effect thus implies an increase in legal action by
industrial as well as nonindustrial water.usefs provided that the

transactions costs have decreased significantly.

The Transaction Costs for a Nonindustrial Plaintiff. We

have established that one great deterent to bringing a iegal action

was an overshadowing fear about the physical safety of the plaintiff.
Prior to 1969, any such actibﬁ usually began with a solitary indivi-~
dual filing a complaint at a district office where it was normally
tabled and never reached-fhe court. Then came the 1969 Factbfy Act,

and with it a remarkable reverse of procedure. Because the Act serves .-

to identify the liable party, the damaged party and his lawyer are
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now provided with a clearly defined opponent without prohibitive costs
of information, Now it 1s the lawyer who is in a position to initiate
legal actions. Better informed on iegalities, armed with a new set of
statutes and fegulations, a léwyer can épproach whole groups of indivi-
duals who share a situation of property damage from industrial water
pollution, Such a move works both ways. The iawyer with a collective
' plaintiff has a strong case for impressihg the court with the magni-
tude of the daﬁage. On the other hand, the pléintiffs who join in the
action remain incognito until the time to testify in opeh court. At
this time the case is known to the public and their personal hazard

is greatly diminished.

Since it requires the initiative of the attorney to reduce
the safety element of transaction costs in this way, it is perhaps
not surprising that only two lawyers have handled the sixteen cases
over waste water discharge which have reached the Samut Sakorn. and
Rajburi courts, Therefore, we can maintain that the transaction
costs have been reduced as an indirect effect of the water pollution
control. Since now the court decisioh may différ from case to case,
predictability for each case must be détermined sepafately. We now

turn to the determination of this factor, predictability.

The Predictability of a Court Case. Under the alternative

concept of reasonable use of water sometimes adopted by the judicial
authority,'each case stands on its own merits. When disagreement on

the value of the probability of winning or losing arises, the case
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will be brought to court.

The plaintiff usually file the complaint as a '"poor man's
case,'" a situation where he is simultaneously petitioning for an
exemption from .all officials fees, Under this circumstance, the court
will call for hearings to establish two points: (1) whether there
is enough legal ground to Build a case, and (2) whether the plaintiff
deserves the exemption he petitions fo?. Both: parties are required
to testify in court. After these pre-hearings have established legal
grounds (a process sometimes taking as long as two years), the court
may rule that the plaintiff does not deserve the exemption requested.
He is then required to pay all official fees within fifteen days to
file an official arraignment cr the complaint will be dismissed.

The court decision at this point has e;tablished the predictability
of the case and there is no need to go through with the trial. An

out-of-court settlement can now be arranged. h

0f the six cases in ﬁajburi since 1569, two were withdrawn
.and four were dismissed.44. In-each case a payment out-of-court was
recorded. Thus, the act of bringing a case to court is simply a
handy ﬁay to determine the possible outcome of a legal suit. When
the probability that the waste-producing firm will lose is equal to

or closer to unity, the management settles for out-of-court payment

We thus reached a concluding remark to this section: The

judicial resources will be used more intensively, given (1) the present
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legal system, and (2) the ten&ency that a court will follow the concept
of reasonable use value. Unfortun;tely, at the time of this study,

it was still tooeariy to determine the effects of the law. However,

it is definite that during the five years since its perception

(1) water pellution in the Mae Klong arez has not improved, and

(2) the use of judicial resources has become relatively more in-

tensive compared with the pre-control peried.

IV GOVERNMENT DISCRETION OR PRIVATE PROPERTY RIGHT :

A CONCLUSION

The problem of water pollution in Thailand has become a
controversy of the "rich and powerful" industries against the
"poor and helpless' people in nonindustrial occupations. Thus,
there is a good political reason for the government to intiate
control over water resource use in an attempt to maximize the "
"welfare'" of the society. However, both the government and the
society whose welfare is being maximized are abstract entities,
It is individvals who function in the bureaucracies as well as
in society; and there is good reason to believe that they have
the same general motivations as other people in regard to their own
wealth maximization. Although the cost constraints facing them in
defining, policing, negotiating, gnd enforcing resource rights and

contractual arrangements may differ, they are definitely nonzero.
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Since evidence confirms that the continuance of water pollution
in the Mae kloﬁg river is largely explained by the existence of high
transaction costs, such cost must be reduced if the problem is to

be solved.

Conflicts of interest in water resources use should and will
receieve increasing attention as water becomes relatively less abundant
in comparison with other factors of production. The costs of main~
taining surface water in potable quality are increasing, in terms of
other goods ﬁnd services forgone, This constifutes only part of the
costs incurred by the government in moving toward a more centralized
control in water resources for that purpose. In this section we
discuss other costs associated directly with government intervention,
as they relate to the feasibility of a centralized control in com-
parison with a system of private property rights. Centralized planning
as a decision process is direct and obvious in its operation. The

market mechanism, on the other hand, is more subtle in its workings.

A. General Consideration

The preceding discussion is critical of government activities
for only one reason: The government hés been the only active agenéf
in the field of water Tesource allocation while the market mechanism
has never been allowed to play its role, There ié,nothing objectioﬁable
in government decision or centralized planning EEi.EEJ as long as fhe

allocation and development of water use accord with the same principles
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governing the use of other resources. Traditionaly, water use has

been treated as a special case due to its fugitive nature. We maintain
tﬁgt the physical attributes of the water resource must be taken into
account in applying the economic theory. In addition, there are always
difficulties in abating pollution by someindividuals without simulta-
neously benefiting other water users. However, it does not follow
that the physical attributes or the difficulties imply an invalidation

of economic theory.

Several implications have been drawn from statutory develop-
ment affecting the right to use water. These rights are not at all
well defined; they are also nonexclusive and nontransferable. Although
an .equal Tight in water use can be derived, in principle, from the
existing law, it has been virtually impossible to enforce. The result
is the presence of water pollution such as the one in the Mae Klong
river. Recent statutory changes and direct actions taken by the
government consistently indicate a bushfire-fighting approach, They
give us the impression of treating the symtoms rather than the disease.
Although many regulations have been imposed on the indﬁsfrial sources
of pollution in an effort to stop their waste discharge into public
stream, the main and central cause of water pollution--the high tran-
saction costs.in‘énforcing water fights--has perhaps been indirectly
affected by some fégulations but has never beﬁome a central or explicit

concern of any proposed ''cure’ for the problem.
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B. Government Discretion

Government intervention has always been looked upon as a corrective
process where the market system has failed. JIt is also constantly
equated with 'social preferencé”rby itg'advocates who argue that in
the‘politicél sphere the principle is.”one man, one vote," whéreas
it is "one dollar, one vote” in the market process. Therefore,
decision by majéfity vote necessarily revresents a preferable social
outcome., However, it is not unknown to us that pecople with wealth
can derive political péwer either indirectly, through command over
the means of influencing voters, or directly through control over
members of the political organizations; or where political stability
has not been continual and the voting system has been displaced.

As a consequence, policies adonted by the government can hardly

be expected to correctly represent social preferences. Furthermoré,
granted that govermment intervention is in fact representative of
such wide-spectrum preferences, the political allocation process
still faces an obstacle: The demonstration of preferences through
the political process is infrequent as compared with the continual

- adjustment of the market system.,

In Thailand, government control is customary pvef éommon
resources such as water. However,‘the administrative and monitoring
powérs of the government departments are not directly specifiéd in
the law. Instead, théy stem from the more general powers given to

tr.
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the Ministries of Agriculture, Industry, and Public Health., Each
ministry then sets its own regulations for‘those activities directly
related to ifs responsibilities, For example, the Ministry of .
Public Health ié charged with detecting health haéard including
water based diseases in public streams where surface water isl |
used for domestic consumption. The ministry authority can evacﬁate
or quarantine ény ""house' whiéh is the source of contamination.

It doés not have the power, however, to evacuate an industrial
factory or to demand that the factory stops the contaminating
operation. The control over industrial factories is rested en-

tirely within the domain of the Ministry of Industry.

Municipalities, which are a separate branch of the govern-
ment administration under the Ministry of Interior, are also authorized
to contrel the use of water resource in regard to household séwage
systems, and to public market garbage collection and dispbsal. The
net result is that at least five departments under four ministries
were working indepandently on the fae Klong pollution problem without

a clear definition of responsibilities and coordination among them.

Government involvement becomes wider still by adopting
the recommendatipn‘put forth by the United Nations study in esta-
blishing a ﬁational Environment Commettee which includes as its
members, '...representatives from government agencies, academic

institute, industry, rural activities, tourism and recreation and
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45 And for the committee to operate

local enﬁifonment gfoups."
succesfuliy, ihe mission also suggests ''modern', comprehensive

and realistic legislation.,.which must be coordinating, supervisbfy
and a&visory in character, and to cover the whole range of envi-

ronmental problems.”46

The quest for such a full-scale environ-
mental control will surely produce problems in adminstration as
well as in the availability of essentiai techneplogical and economic

information.

Administrative Feasibility. Under a centralized planning

system, a condition for wealth maximizing resource allocation will
not automatically be brought about by competition among users bidding
fqr séarqe resources, as tends to be the case wifh the market system.
Instead, wealth maxiﬁization.must and sﬁould be consciously sought.
The achievement depends as much on existing administrative resources
‘as on fqture policies to be adopted, The government was in the
process of_implementing a '"government Envirénment Protection and
.ﬂahggement Policy and Programme" as suggested by the United Nations
-miééion study and of 2 form outlined in Figure 4 at the time this
study took place. Presently, a National Environment Board has been

set up with its reponsibilities as appear in Appendix'v;
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By 1972, more than 11,000 factories throughout the country
were engaged in production which releases waste or waste water.
The administrative force in charge of industrial waste control
under the Ministry of Industry then comprised only nine officigls.
Of this staff, three were engineers, one was a scientist, the
others were technical vocational school graduates. The movement
toward the recommended environment program means a tremendous
expansion of manpower and an equally enlarged budget appropriation.
This, in turn, raises a question regarding the financial feasibility

of such program.

Major problems which will be encountered are best illustrated
by a list of the present shortcomings of the government at the adminis-
trative level as summarized by this same mission. They are essentially

as follows,

{(a) Lack of Environmental Assessment guidelines

(b) Lack of Fnvironmental Planning guidelines

(¢} Lack of comprehensive environmental background studies
(inventory)

(d} Llack of practical Planning Policy taking account of the
environment in Human Settlement

(e} Lack of a coordinated Resource Management Policy

(f) Lack of Technology Assessment Policy

(g) Lack of "Total Environment" or ''Resource Management'
approaches to the solution of specific problems

(h) Llack of environment input in budgeting

(i) Lack of effective public envirggmental education machinery

(i) Lack of effective enforcement.

Moreover, the absolute size of the administrative staff is

'

: Y
yet to be determined: The present circumstances give evidence of

an overlapping of responsibilities (or lack of responsible authority

#-4
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in certain areas) and a 1agk of communication among the government
departments, sometimes purposely for the competition reason. Result:
Too many agencies may be déaling with water regource use without

a clear definition of their responsibilities and their cooédinaticn.
On the contrary, if the power is assigned to one single national
committee, the danger of misuse of power is amplified the wider the
discretionary authority and the broader the scope of its activities.

Important information may be overlooked.

The possibility of a misrepresented environmental program
is also enhanced if, as suggested, the "...programme is evaluated
and reviewed quarterly by an expert...."48 What the expert decides
to be ''good" for the people may not be what they would have voted
for. The defect in the pOlltlcal allocation of resources thus reste
upon these individuals who function under the collective label of
a "committee,'' They cannot be expecfed to be ﬁerfectly objéctive
or detached from.ofher votefs at a tiﬁe of decision making. Inevi-
fably, they may develop interests in.conflictg with those éf the

people they ''serve and represent.”

Information Cost. Information will be needed to learn
the types of waste produced by each industry to determine the level
of pollution-abatement to be achieved, to shooge the policy mechanism,
to assign the right person to the right job and finélly to enforce

the regulation set forth. As an illustration, let us assume that



'

the government decides to "put a price on pollution.” Such a
price must be set equal to the marginal social costs of poilution.
It is obvious that different prices must be charged to different
industries. More important is the fact that one single action can
impose a harmful/beneficial effect on a number of other activities,
If the value of marginal damages can be measured or estimated with
accuracy, then there seems to be no further problems: The vertical
summation of all uncontracted marginal effects will indicate
what the price of pollution should be for a particular level of

poliution.

However, price determination here is subject to further com-
plications. Not only must the exact magnitude and the position of
each uncontracted marginal effect schedule be known; there is always
more than one party operating along a public stream. So the question
is: How can one separatc the uncontracted effect caused by one
sugar factory from that caused by another or from another type of
industry? Only by setting different prices for each factory can the
"inefficiency' in the traditional sense of an "externality" be

resolved.

Granted that all this information can be obtained, one
important condition remains to be satisfied: The information cost
must be less than the present value of the difference between the
integral of the value of marginal product and the value of the

marginal damage.
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The vovernmenﬁrhas o"ten ignored this “asic principle for
investment which requires that the present vzlue of the gain be greater
than that of its cost. Besides the populer use of a lower rate of
discount for future gain, it is also common practice to underestimate
the cﬁsts and o§erestimate ;hé gain of a government projeqt.dg
Therefore, unless the overall éosts of.a national‘gnvironmental pro-
tection and managementAprogrﬁm, including the administrative as well
as the iﬁformation acquisiiion Cosis, are confirmed by systematic
studies to be 1e55 than the overal probable henefits, the program

should not be adopted.

€. Private Property Rights

As mentiéned before, water rights in Thailand are not expli-
citly specified in but can be derived from the law. They are basically
usufructuary. A water right is a real property supject to transaction
in the market where such transz-tion are legally permitted, in which case
the agreed price would represent the marginal use value of the right
being fransferred. Only when water rights are legally transferable will
the water be put to its "best' use. When water rights are nonexclusive
and nontransferable as in Thailand, the cost of policing privaté'iﬁvest~
ment in the public stream increases and the value ofrwater.righf as
a property is greatly reduced. Production with the least policing cost

such as waste disposal is thus chosen.
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The voluntary exchance of private property rights as
a means to solve the externality problem in water resource is in
fact feasible within the Thai judiciary system. The basic obstacles
for market exéhange are: (1) the unavailability of information
about water rigﬁts, and (2) the nonexclusive and nontransferable
nature of the rights, which give rise to (3) the indefinite cost
in enforcing the rights. Obviously, some remedy is needed.
However, the remedy is suggested in the form of resource alloca-
tion through political processes where there is strong indication |
that the costs of complete government control of public water

resources would prove to be nrohibitive.

Following the regulations since 1969, the natural flow
concept implied in judicial decision has begun to give way to a
new concept--the reasonable use determinant based on the value of
the use to the society. By this criterion, the outcome of a court
decision is less predictable, and recourse will be taken.more
frequently to legal action. Furthermore, water will be allocated
among alternative users by judicial discretion. We believe that
even when judges are well qualified to determine matters of justice
and equity of personal rights, they are not necessarily equally
adept in matters involving primarily the determination of econoﬁic
benefits and costs. As water hecomes relatively more scarce wifh
future increases in population and in production, the uncertainty
hinging on judicial determination of water rights will become a

crucial probelm in maintainine economic productivity.
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Granted that the market system, by itself, cannot be ex-
pected to solve all problems in water use, yet in combination with
institutions of private proverty it offers a more promising ahswer
than is usually recognized to achievine a wealth maximizing allo-
cation of the water resource. Under such a combination, the role
of the government is limited to the creation and the enforcement

of rules under which the market exchamnge can operate.

A private property system offers a less costly process
for water resource allocation than the political process. What is
needed is the vesting or the definition of these rights so that they
are certain instead of being subject to unpredictable judicial inter-
pretation. The definition may even be, in some respect, arbitrary
as long as it creates the certainty. Alternative users and uses can
then compete and only the most productive will receive the right provided,

of course, that transferahility is confirmed by law.

UInder such well defined property rights, information cost can
be minimizgd becdquse the individual competing for the water richt does
not need all the 'data which must be acquired by the govermment if
centralized vlanning is chosen. Ve needs only weigh his immediate
benefits against costs, Pichts will be thus exchanged until the
marginal values to the buyers and the sellers are equal, and wealth

maximization is implied,
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Furthermore, once the water rights are fully vested,
fewér cases will be brought to court because the result of any
decision will be more rredictable. An. out-of-court settlement,
when legally permissible, is essentially the market transaction ™
of water rights and follows the same rules of the game that govern
the transactions of other goods and services, The transaction thus
tends to settle at a price which rerresents the marginal values
between the trading parties. Once again, the wealth maxinizing

allocation of resource is implied,

In conclusion, we find that the aﬁsence of pnrivate
contracting in the field of wafer resources in Thailand is the
result of the hich transaction cost and enforcement cost, both
created by current legal constraints, Water pollution in the' -

Mae Klong river is thus confirmed as being consistent with-the
wealth maxirmization postulate. Any indiscriminating attempt by

the government to solve the problem by imposing more regulations,
anart froﬁ those that would reduce the transaction and enforcement
costs, is a vioiation of the Péreto condition; We do not sugpest
that wafer nollution is "rood" or that nothing could be done about
it, Ve do,lhowéver, errhasize that under éxisting legal consttaints
(the nonéxclusive and nontransferahle hature of Qater rights) theﬁ
indeed nothing further should be done to impose or implement restriction
if maximizing the "wealth of society" is truiy what we have in
mind. Unless the costs of transaction and enforcement are lowered,
any additional governmental effort at solving the water pollution

nroblerm can eventually make the society worse off,
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It should be noted at this point that evidence supporting our
argument may seem inadequate especially the one on the difference in
land values in the study area. Time as well as financial limitations
aré the main reasons. Effort is presently made to re;examiﬁé the
situation with special emphasis in obtaining information which will
help in establishing measures for the extent of pollution, the value
_of bgnefits and costs as well as their distribution of the pollution

abatement presently taking place.

This is, hopefully, where some of the new approaches of
economic analysis of natural resource and environment can Be empiri-
cally put to test within the framework of sound economic theory.
Ultimately, we are hoping that the forth.coming resﬁlts Willf éémehow,
find their way to being incorporated in the development plaﬁhipg deci-
sion of the government. Up to the present time, economic analysis has
been looked upon with skepticism and reparded more as menfél exercises
than as practical ideas which can be used as guidelines.for development
planning. Therefore, it is not surprising that there has hbeen very
little interaction between economic'aﬁalysis on the oné.hand and
development plamning on the other whereas, in fact, institutional changes
should be based upon serious studies, be it economic or interdiscipiinary,
The needs for and the types of studies, in turn, will be dictated
by the initial institutional changes. Only then , mayhe, a trﬁe'

"efficiency’ can be achieved,
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effect in 1975. (See Appendix V.)

Jack Hirshleifer, James C. Dehaven and Jerome ¥. }Milliman, Water
Supply: Econemics, Technology and Policy (Chicago: .The University
of Chicago Press, 1970), p. 222; J.W. Milliman, '"VWater Law and
Private Decision Making : A Critique," Journal of Law and Fconomics
59(0ctober 1959}.

Richard J. Frankel, "Socio~economic Aspects of Water Pollution
Control,' mimeographed. (Bangkok: Asian Institute of Technology,
1972}, p. 32.

Kasemsan Suwanarat, ''Water Pollution in Mae Klong," (Thai).
‘timeographed. (Bangkok: Department of Health, 1971), pp. 6-7.

Jack G. Beale, "Protection and Management of the Thailand Environment,
Phase I, Policy, Legislative and Administrative Initiatives," prepared
under assignment from the United Nations Enviromment Programme
(Bangkok: Matignal Committee of Environment, 1974}, p. 16, (Hereafter
cited as Protection of Thaialnd Environment Phase I1.)

See, for example, Klong Control Act B.E. 2445; Klong Prapa Act B.E.
2456; Navigation on Thai Territorial Act B.E. 2456; Public Health
Act B.E. 2484; Mitional Irrigation Act B.E. 2485; Factory Acts B.E.
2482; 2503; and 2518.

State enterprises are defined as:

(1) Any business enterprise solely owned by the government or any
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governmmet or any government department or organization; and

(3) Any. business solely owned or with 51% of its share held by
enterprises in item (1) and (2). ‘

Section 4 of the 1963 Factory Act states that "This Act shall not
apply to factories owned by the State or government organizations
and operated by the State or government organization."
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Exception has been made when the land is leased for agricultural
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by the action of an upstream water user (Chan Chai Kliang v. Truek
Chumani, Supreme Court 1042/2498).
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See Appendix II for a list of minimum standards for industrial wastes.
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The Factory Act B.E.2512, Section 50. The fine was raised in 1975
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54/1973, 55/1970, 56/1970, 57/1970, 58/1970, 59/1970, 60/1970, 61/1970.

Ibid.

See Rajburi court reeord red number cases 53/1975, 52/1975, 422/1974
419/1974, 55/1975, 54/1875,
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Ibid. The same page as the preceding note.

Ibid. p. 7.

ibid. p. 23.

Robert J. Muscat, Development Strategy in Thailand: A Study of
Economic Growth (New York: Frederick A, Praeger, 1966.)

Muscat cites, on page 68, that "The most conspicious example of

simple wastage has been the expenditure of over 200 million baht
(including funds appropriated in the government's 1963 budget) in an
attempt to, develop an oil field in northern Thailand and in the con-
struction of a ref1nery at the field., Despite ample advice to the
contrary, based on poor results from testing wells, the Ministry of
Defense proceeded to build a 1,000 bb/day refinery ... the field has
thirty; producing wells averaging about 3 bb/day each and...consequently
it requires ten days of flow to supply the refinery for one day's
operation."



:Agency and Enterprise

APPENDIX I

Nature of Business

Government Enterprises and the Percentage
Share Held by Government

Share Held by Government

1964 _ 1968 1974
Under Over lUnder COver Under 0yer
50% 50% 50% 590% 50% 50%
Office of the Prime Minister
'Lignite Energy Authority Power generation and X 100 100
distritution
Thai TV Company TV Station X 100 100
Wire Diffusion Company ‘Radio Station ; 60 60 80
Yanhee Electricity Authority Power generation § dist. X 100 100
Prime Minister Office Press Printing 100 100 100
Sport Promotion Organization -- 100 100
Tourist Organization of Tourism -- 100 100
Thailand
Zoo Organization Public zoos -- 100 100
Northeast Electricity Authority Power generation § dist. - 100 100
Special Way Development Autho. Road § highway const. - T 100
Mihistry of Defense
Fang 0il Refinery 0il refining X 100 100
Bangjak Refinery 0il refining X _ 100 100
Fuel Organization Government and retail b 4 100 100
: service stations :
Weaving Organization Textile spinning, X 100 100
weaving .
Tanning Organization Mfh. leather, shoes, S 100 100
etc.
Glass Organization Bottle mfg. asbestos b 100 100
dealer
'3 ]
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APPENDIX 1
{(Continued)
Agency and Enterprise Nature of Business Share Held by Government
1964 1968 1874
imder Over Under Over Under Over
50% 50% 50% 50% 50% 50%
Battery Organization Battery mfg. X 100 100
Preserved Food Organization Preserved food process X 100 100
Bangkok Dock Company Ship repair X 100 100
War Veterans Organization Holding company X 100 100
Wood Industry Company Logging, construction,
charcoal processing X X X
Engineering Company Construction contracting 87 - 86.8 50
Sena Press Company Printing X 98.3 99.3
Paper Clip & Pin Factory 4fs, Clips, pins X X X
Thai Jute Mill Co. Gunny bag mfg. X X X
Lopburi Company Construction -- 51.8 X
Ministry of Finance
Housing Development Bank Banking X X X
Provincial Bank Banking 51 X X
Thai Commercial Bank Banking x 19,0 19.0
Agricultural Bank Banking 71 100 Q8,26
NEDCOL Banking 100 x X
Bang-pa-in Paper Mill Paper mfg. _ 190 sold sold
Cholburt Sugar Industry Sugar refining 100 99.0 99.5
Northeast Gunny Bag Company Gunny bag mfg. 1170 99.38 99,99
Supanburi Sugar Sugar refining 100 100.0 130.0
Marble Company Marble quarry 100 51.8 99.70
United Thai Hotel & Tourist Hotels 84 85.2 85.20
Thai Tobacco HMonopdly Cigarette mfg. X 100.0 100,0
Playing Card Factory Playing cards X 100.9 100.0
Ayuthya Liquor Distillery * Distilling X 100.0 100.0
Siam Cement Cement mfg, 0.12 0.12 0,12
Thai Product “arketing Agricultural marketing 51 X X

* A Total of 40 distilleries in the countriés are owned by the Department of Excise Tax in 1978;
all located in the vicinity of some public streams.

- 1L



Agency and Enterprise

APPENDIX 1
(Continued)

Nature of Business

Share Held by Government

1564 1968 1974
Under Over Under Over Under Over
50% 50% 50% 50% 50% 50%
Gunny Bag Factory Gunny BRag Mfg. -- 100.0 190.0
Office of Lottery Lottery X 100.0 100,90
Saving Bank Banking x 100.0 100.9
Krung Thai Bank Banking x 87.% 08.28
National Econ. Promotion Co. ' -- _ 109.0 100.0
Thai Gunny Bag Co. Gunny bag mfg. -- 82,32 X
Bangkok Bank Ltd. Banking X 22.53 30.0
Bank of Asia Banking. 0,13 0.15 0.13
Chemical Fertilizer Ce. Fertilizer mfg. -- 49.9 95.34
Boonrod Brewery Co. Beer mfg. 0.95 0.05 5.30
Saving Bank Press Printing -- ‘ 100.0 - 100.0
Office of Rubber
Subsidy Fund Financial loans -- - 100.0
Bangsaen Hotel Hotel § restaurant -- .- 100.0
Kao Yai Hotel § Golf Court Hotel, restaurant, &
_ golf court - - 129.0

Bangpra Golf Court Golf court -- -- 100.90
Bank of Thailand Central banking 100.0 100.0 100.9
dinistry of Agriculture
Refrigeration § Ice Organization Cold storage , X 100.0 100.0
Forest Industry Organization Logging, saw milling X 100.0 100.9
Thai Plywood Company Plywood mfg. X 100.0 100.0
Fish Marketing Organization Wholesale central market X 100,90 100.0
Nabon Rubber Plantation Plantation & technical '

services X n.a. n.a
Thai Rice Company Milling X n.a n.a
Irrigation Cement Commany Cement mfg. . 19.0 X X
Rubber Plantation Org. Plantation % technical

services X 100.0 100.0

'Y 1 3

..ZL..



Agencyiéﬁd Enterprise

APPENDIX 1
{Continued)

Nature of Business

Share Held by Government

-5l -

99.98

S 1964 1968 1974
" Under Over Under Over Under Over
AL

P 50% 50% 50% 50% . 50% 50%
Krung Thai Pank Co. Banking -- 87.9 87.9
Dairy Product Promotion Org. Dairy product promo-

T v ' tion § sale -- -- 100.90
Ministry of Comminication
State Railways Railroad operation X 100.0 100.0
Port -Authority Bangkok port X 100.0 100.9
Telephone Organization Communication X 190.0 100.0
Express Transport Org. Trucking b 100.0 100.0
Thai Airways Co. Domestic airline 90.0 99.3 100.9
Thai . Airways International International airline 70.0 70.0 70.0
Transport Company Bus transportation X 99.64 959.67
Aviation Radio Co. . - 88.46 91.42
Tugboat Company . Tugboating 6 n,a n.a.
Thai Maritime Navlgatlon Co. Coastal shipping X 100.0
ETO Motor Vehicle Co. -- 99.98 n.a.
Thai A1rway, Aireraft Airway and aircraft

Malntenance Company maintenance -~ -- 70.0
M1histry-oﬂ 1@33@1oxﬁ
Metropolitan Elsctricity .

Authority Bangkok power dist. x 100.0 .100,0
Provincial Electricity Auth. Provincial power dist. X 100.0 100.0
Marketing Organization Market construction,

B DI marketing operation x 100.0 100.0
Poutry Raising Organization Poutry production b ¢ 100.0 100.0
State Pawn Shops Pawnbroking x 100.0 100.0
Police Pressq Printing X 100.0 100.0
Apornpan Panit Shirt mfg., polxce dept.

x n.a. n.a.

uniforms § retail



Agency and Enterprise

APPENDIX I
{Continued)

Nature of Business

Share Held by Government

1964 1968 1974
Under Over Under Over Under Over
50% 50% 50% 50% 50% 50%
Pitakamééki Company Retail firearms X n.a. n.a.
Metropolitan Water Supply Auth. Bangkok water supply -- 100.0 100.0
Provincial Water Supply Auth. Provincial water suoply -- 100.0 100.0
Welfare Housing Office Welfare housing construc- '
tion § leasing x 100.0 . 1090.0
Rattapoom Company Construction contracting -- 100.0 199.0
National Housing Authority Housing study § const. -- -- 100.0
Ministry of Cooperatives
- Bank for Cooperatives Central Co-on bank 56.0 n.a n.a
Thai Salt . Salt dealers - 47.0 X X
" Pure Gas Company Fuel gas 25.0
‘ Hinistry of Health
Pharmaceutical Factory Mfg., packing, sale of
pharmaceutical products X 100.0 100.0
Ministry of Education
Musical Choreographic Org. Cultural X -.100.0 100.9
Suksapan Panit ~ Bookstore § printing x X X
Ministry of Development
Yining Organization Mining X 100.0 - 100.0
Thai Salt Company Salt dealers x 68.48 B
Irrigation Cement Company Cement production 19.0 26,67 37.50
Thai Rice Company Milling ‘ X 0.17 0.17
r's [3
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Agency and Enterprise

APPENDIX I
(Continued)

Nature . of Business

Share Held by Covernment

1964 1968 1974
llnder Over Under Over Under Over
50% 50% 50% 50% 50% 50%
Ministry of Economic Affairs
Bangkok Bank Banking 30.0 Transferred to Min, Finance

Warehouse Organization
Rice Bureau

Sugar Industry

Thai Navigation Co.
Vorasiri Company
‘Agricultural Preoduct Co.
Thai Jute Company

Pangkok Rice Reserve Project

Krabi Provincial Co.
Kanchanahuri Provincial Co,
Chachaengsac Provincial Co.
Chiangrai Provincial Co.
Trang Provincial Co.

Nakorn Pathom Provincial Co.
Nakornrajsima Provincial €o.
Narativas Provincial Co.

- Prachin Provincial Co.
Pattani Provincial Co.

Pang Nga Provincial Co.
Petburi Provincial Co.

Puket Provincial Co.
Rajburi Provincial Co,
Lampoon Provincial Co,
Samutsakorn Provincial Co.
Surajtani Provincial Co.
Ayuthia Provincial Co.
Udorntani Provincial Co.

Agricultural marketing
Rice marketing
Sugar Wholesaler

Shipping

Retailing
Agricultural marketing 40.0
Gunny bag import
{monopoly)
Rice marketing

General merchandising
ir 1"

t 1
" n
L i

T n

x 100.0
X 100.0
99.0 48.9
70.5 69.8
57.9 p
-51.9
70.0 99,95
-- 100.0
100.0 82.3
106.0 56.14
100,90 551.91
100.0 72.50
100.0 51.00
100.0 51,00
100.0 54.43
100.0 85.06.
100.0 81.50
100.0 74.00
.100.0 51.00
100.0 50.95
103.0 91.26
100.0 63,15
1090.0 64.40
190,90 51.00
100.0 70.22
100.0 67.20
100.0 64,69

48.0

36.57
31.19
34.60
39.88
30.00

38.25

32.02

31.04
39.80
39.68
36.09

34.00
35.11
33.60
30.80

100.0
100.0

100.0
x .
51.0

99,95
100.0

100.0
74.0

100.0

]
d
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Agency and Entervrise

APPENDIX I
{Continued)

Nature of Business

Share Held by Government

1964 1968 1974
Under Over Iinder Over Under Over
590% 50% 50% 50% G% 50%

Oaw Kham Tin Company Miining - 7,92 28.3 28.3
Ministry of Industry
Thai Sugar Organization Sugar refining 49.0 _ .4 n.a
Thai Usahakam Handicrafts, retail X n.a n.a
Aokam Tin Company Mineral survey 28.0 .- - --
Naraipan Handicraft X X X
Gunny Bag Factory Gunny hag wfg, 39.0 100.0 100.0
Thai Paper '1ill Paper mill X 100.0 130.90
Bangkok Sewing Weaving Fact. Weaving b'e 109.0 100.0
Bamboo Products Factory Bamboc products X X X
Glue Factory Glue mfg. X X X
Bangkok Handicraft Factory Handicrafts, etc, X X X
Alum Eactory Alum mfg, b 198,90 190.0
Ceramic Factory Ceramic mfg. X 100.0 100.0
Bangkok Umbrella Factory Umbrella mfg. X - - -
Chiengmai Umbrella Factory Umbrella nfg. X X X
Pangkok Beer Company Brewery 50.0 X X
Knitwear Factery Initwear nfg. X X X
Dyeing Factory Dyeing _ X X X
Thai Industrial Trading Gov't factory supplies x 109.0 100.3
Shoe Polish Factory Shoe polish mfg. X X X
Bang-pa-in Paper Mill Paper Min. Finance 180.0 100.0
Supanburi Sugar Factory Sugar mfg. § sale 109.0 190.0 10GQ.0
Lampang 5 Uttradit Sugar '

Factories , Sugar mfg. & sale 100.9 100.9 100.90
Mining Industry Center {ineral sale -- -~ 100.90

....9L-



APPENDIX 1
{Continued)

Agency and Enterprise Nature of Business Share Held by Vovernment
1964 1968 1974
Under Over Under Over Under Over
50% 50% 50% 50% 50% 50%
Uttradit Provincial Co. General merchandising 100.0 87.75 39.89
Chiangmai Provincial Co. " " 100.0 59.Q0 62.00
Nakornsitammaraj Provincial " " 100.0 55.87 40,86
Loi Provinecial Co. " " 100.0 91.97 91.97
Surin Provincial Co. " i 100.0 90.24 ' 97.84
Ubonrajatani Provincial Co. " " 100.0 75.88 38,94
Cholburi Provincial Co. " " 100.0 38.00 40.00
Nakornpanom Provincial Co. " " 100.0 20.00 20.990 '
Lampang Provincial Co. " " 100.0 12.63 12,63 g
Yala Provincial Co. " " 100.0 44.73 44,73 ~
Sukotai Provincial Co. " " 100.0 40.00 40.00 !
Nongkai Provincial Co. t " 10Q.0 38.50 40.00
Songkla Provincial Co. " " 100.0 --- 40.00
Agiicultural Crop Company Agricultural produce
‘ trading ~—— 0.09 40.00



- 78 -

APPENDIX I1

Minimum Standards for Industrial Wastes

BOD (5 days 20 C max 20 mg/1
Suspended solids max 30 mg/1
Dissolved solids max 2,000 mg/1
PH value between 5 and 9
Permanganate value max 60 mg/l
Sulphide (as H38) max 1 mg/1
Cyanide (as HCN) . max 0.2 mg/1
Oils and grease none
Tar none
Formaldehyde max. 1 mg/l
Phenols and creates max - 1 mg/1
Free chlorine max 1 mg/1
Zinc
Chromium
Arsenic
Silver individually or

in total, max 1 mg/1
Selenium
Lead
Nickel
Insecticides none
Radicactive materials none
Temperature - max 104 F
No disagreeable tasts and

odor

Standard for sewage offluents discharging
into inland streans of high dilution ratio

Volume of dilution Max. permitted suspended solid, mg/1

8-1590 30
150-300 ' 60
320-500 150

Source : Ministerial Regulation issued under the Factory Act of
1969, chapter 5, Section 36, item 6: A licencee has the
duty of arranging for refuse disposal, sewage system,
ventilation,
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APPENDIX III
Document 1

Regulafions by the Department of Industrial Factories for the
Sugar Factories in the Mae Klong Area to Correct and Improve
their Waste Treatment System, Production Season 1974/75.

1. Additional construction of cooling towers and additional installation
of water pumps are required to weet the correct capacity in treating the
condenser water.

Reason. The cocling towers were able to treat only 50-60 percent of the
used water in the preceding year due to inadequate capacity. Part of the
used water still has to be discharged directly into the river

2. The factories must construct separate cooling ponds for the condenser
cooling water and cooling water from other sources. The latter, once cooled,
can enter the recirculation system or be discharged into the river since it
has no degradable residuals.

Reason. During the previoué production season, different types of used
water were not separated. They are all conveyed to the cooling pend of the
cooling tower.

3. The cooling tower must have the longest possible period of self-
recirculation. The cooling nonds must have a “surplus" capacity ready for
overflowing waste water from the sugar concentration process. Mechanical
or other appropriate treatments may be applied. If the factories choose to
release the used water into the river, the used water must meet the minimum
standards requirements set by the ‘linistry of Industry.

After a reasonably long period of recirculation, degradable residuals
in the condenser water pond will accumulate to such a degree that a change
for clean water is necessary. However, this change of water must be done
gradually. About 20-50 percent of the highly contaminated water will be con-
veyed to the wast water pond every 3-4 days, It will then be transferred to
the government's central treatment plant. Not all factories will be allowed
to change their water at the same time. A schedule will be worked out.

Due to the additional construction of the cooling tower and cooling ponds
at every sugar factory, the central treatment plant is not expected to be able
to receive all .the waste water collected at the factories. Thus, medhanical
treatment is now required. Each day, only about 5-10 percent of the total
holding capacity of ths wash water pond will be received at the central
treatment plant while the same volume of clean water from the river is added
to the recirculation system of the factories,
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" Reason. With the cane crushing capacity of 65,000 tons/day, for
thirteen sugar factories, there will be 32,500 cubic meters/day of
waste water released. Proper design of the cooling tower should evaporate
and reduce the waste water by 25,920 cms/day, making insignificant the
volume of waste water finally reaching the storage pond.

However, to compensate for any potential reduction in the working capa-
city of the cooling tower which might result from incorrect design a
"surplus' capacity of the storage pond and a "'standby' mechanical treat-
ment device are also required..

4. Proper cleaning of the cooling tower is required.

5. The factories must neutralize their wash water by milk-of-lime
treatment before transfer to the central treatment plant,

6. An order has been issued to the factories for an installation of a
dust collector with a capacity of at least 8) percent by weight. Installation
was expected to be completed by the first of November, 1974.

7. An order has been issued to the factories to procure additional
electrical generators in case the provincial power palnt cannot provide the
amount of electricity needed, )

8. Factories have been provided with a design for, and a recommendation
for the installation of, a sugar steam collector.

- 9, The regular working staff of the factories must now include full time
engineers specializing in waste treatment as well as enginecrs specializing in
other stages of the manufacturing process. Waste treatment engineers are
required to submit a report with full details regarding the design and pro-
posed corrections in the waste pipeline system of the existing treatment plant
to the Department of Industrial Factory as soon as possible.

10. - In principle, the minimum standards set forth by the 1969 Factory
Act ‘with regard to the discharge of waste water into any public waterway will
be strictly enforced.

Office of Environmental Pollution Control,
Department of Industrial Factories
September 11, 1974,
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APPENDIX IV

Document 2

The Five-Year Plan for Water Quality Control and Reclamation
in the chao Phrays, Mae Klong, and Tachin Rivers

1.. Surveys and studies will be carried out in detail regarding the
types of. industrial factories releasing waste water, directly and indirectly,
into the rivers, and the types of effluents. Once the information on waste
water is obtained, proper technical treatment of poisonous substances such
as mercury, cadmium, and arsenic. Fspecially, mercurial residual which
is nondegradable after being released into the rivers will accummlate in
aquatic organisms. New standards and regulations will be designed for
effective control, Factories releasing mercurial residuals may be required
to change their production process or to employ a closed system, releasing
no waste whatever into the public stream, '

2. The surveys will examine existing information on the quantiry of
waste water, the appropriateness and adequacy of existing treatment plants,
the locations of factories, and the area of land for additional treatment
plants. Any factory that cannot construct its own waste treatment plant due
to financial shortage or for other reasons will be required to relocate in
an industrial settlement where a central treatment facility is maintained
by the government.

3. In deciding where the industrial zone should be, the Department
of Industrial Factories will cooperate with the Office of Town and County
Planning in drafting an Act on Industrial.Use of Land,

4. The minimum standards of waste water will be revised to suit
each surrounding. Regional information will be used in setting up such waste
waste standards and regulations as are consistent with the local surroundings.
To achieve this goal will require correct information and a large staff of
officials,

5. In issuing an industrial factory permit, the Office of Environ-
mental Quality Control under the Department of Industrial Factories should see
see to it that the applicant complles with ministerial regulations re-
garding the standards of waste.

6. Before any permit is issued for a new factory or for the expan-
sion of an existing factory, a study shall be initiated to determine the
maximum assimilative capacity of the river in that area to receive treated
waste water, and waste discharge shall be regulated in accordance with
the collected data and information. Once the maximum assimilative capa-
city of the river has been reached, no additional license shall be issued
unless the factory is to use a closed system for waste treatment.
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7. Proper training and education regarding the causes and the solution
solution of environmental pollution. are necessary for an effective
environmental protection policy. Especially, officials at the Depart-
ment of Industrial Factories must be well trained and educated from specialized -
specialized institutes, locally or abroad. For better cooperation
the factories, the factory authority and its employees should also be
trained and educated to understand the causes and problems of suing
public property (land or water) as an outlet for waste disposal.

8. Specialisfs will be acquired from abroad to help in setting up
the administrative system and the standards of waste allowed to be
discharged, _ :

9. For an effective control of industrial waste discharge, the
Department of Industrial Factories needs to increase its working man-
power and its waste measuring and testing equipment to achieve a con-
tinuous. monitoring system.

19. A budget request has been submitted by the Department.

Office of Environmental Quality Control
Department of Industrial Factories
January 6, 1975,
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APPENDIX V

Transiation

IMPROVEMENT AND CONSERVATION
OF NATTONAL ENVIRONMENTAL QUALITY ACT B.E.2518

BHUMIBOL ADULYADEJ, REX.
Given on.12th February B.E. 2518
Being the 30th year of the Present Reign.

His majesty King Bhumibol Adulyadej is graciously pleased to
proclaim that : -

Vhereas it is expedient to have a law on improvement and con-
servation of national environmental quality:

Be it, therefore, enacted by the King, by and with the advice and
consent of the National Legislative Assembly acting as the National
Assembly aslfqllows:

Section 1. This Act is called the "Improvement and Conservation
of National Environmental Quality Act B.E. 2518."

Section 2, This Act shall come into force as fr?m the day following
the date of its publication in the Government Gazette,

Section 3. In this Act, "environmental quality' means the balance
of nature, i.e., fauna, flora, natural resources and man-made things,
which is for the benefit of livelihood of the people and the sustenance
of human being and nature.

Section 4. There shall be a board called the 'National Environment
Board" consisting of the Deputy Prime Minister as Chairman, the Under-
Secretary of State for Defence, the Under-Secretary of State for Interior;:
the Under-Secretary of State for Agriculture and Co-operatives, the Under-
Secretary of State for Industry, the Under-Secretary of State for Public
Health, the Secretary-General of the National Economic and Social Develop-
ment Board, not more than five persons qualified in ecology and not more
than five representatives.of independent institutions or organizations or
other persons to be appointed by the Ceuncil of Ministers as members and
the Secretary-General of the National Environment Board as member and
secretary,

The representatives of independent institutions or organizations or
other persons appointed as members shall not be Government officials,
officials

lgovernment Gazette, Vol. 92, Part 40, Special Issue, dated 19th
February B.E. 2518 (1975).



of a State enterprise or officials of a local government, who hold
permnanent position or receive salaries. :

Section 5. The National Environment Board has the duties as
follows

(1) to submit policy and opinion concerning the improvement
and conservation of environmental quality to the Council of finisters;

(2) to consider and fromulate the implementation of policy in
respect of the drawing up of projects or schemes concerning the environ-
mental quality;

{3) to consider and give opinion on projects of government
agencies, State enterprises and private sector, which may have adverse
effect on the environmental quality to the council of Ministers or
Government agencies concerned, -as the case may be;

(4) to submit schemes for development, improvement and cons erva-
tion of the environmental quality to the Council of “inisters;

(5) to recommend the standard of the environmental quaiity on
matters including measures to be adopted for inspection thereof and to
recommend sanctions against violations to the Council of Ministers;

(6) to submit a report om the situation of the country relating
to the environmental quality to the Council of Ministers at least once
a year; '

{7) to co-ordinate works between government. agencies, State
enterprises and private sector on matter concerning the environmental
quality;

(8) to consider any other matter concerning the environmental quality
as the Council of *finisters or the Prime *finister may request;

(9) to perform other functions as may be designated by law to be
those of the Natlonal Environment Board

In the performance of above mentioned duties, the National Environ-
ment Board may entrust the Office of the National Environmental Board
with the operation or submission of recommendatlona to the Board for
further proceedings. - :

Section 6. The National Environment Board shall have the power to
require government agencies, stateenterprises and other persons to
submit documents or data concerning the projects and scheme for its con-
sideration and may, in this connection, summon a person concerned to
give explanation thereof. If it is of the opinion that any project or
scheme may cause gross damage to the environmental quality, it shall
recommend remedial measures to the Council of “Yinisters,
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Section 7. A member appointed by the Council of Ministers shall
be in office for a term of thres years and may be re- appointed for a
period of not more than one consecutive term.

Section 8. 1In addition to the expiration of term of office under
Section 7, a member vacates office upon

{1} death;

(2) resignationg

(3} bheing a bankrupt;

(4) being.an imcompetant or quasi-imcompetent person:

{5) being imprisoned by a final judgment of imprisonment except
being a punishment for an offence committed through negligence or petty
offence.

When amember. vacates office before the expiration of term of
office, the Council of Ministers may appoint another person to fill the
vacancy.

' The member appointed under paragraph two serve only for the
remainder of his predecessor's term of office.

Section 9, At a meeting of National Environment Board, if the C
Chairman does not attend or is not present at the meeting, the meetlng
shail elect one member to preside over it.

Section 10, A meeting of the National Environment Board requires
the presence of not less than one-half of the total number of its
members so as to constitute a quorum.

Section 11. The decision of a meeting shall te made by a majority
of votes. In .casting votes, each member shall have one vote; in case of
an equality of votes, the chairman of the meeting shall have an addi-
tional vote as a casting-vote.

Section 12. There shall be an Office of the National Environment
Board having the dJduties as follows:

(1) to perform the works as may be entrusted by the National
Environment Board;

(2) to study and analyse the environmental conditions and quality
to be used for planning and determining the standard of the national
environmental quality as well as to formulate guidelines for the enhan-
cement of the national environmental quality;
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(3) to recommend the National Environment Board for adopting measures
with a view to improving and enhancing the national environmental quality;

{(4) to watch over government agencies, state enterprises and private
sector in order to ensure compliance with the standard of the natinnal
environmental quality;

(5) to receive for consideration and remedy a petition from any person
who has been aggrieved or damaged by an act which has adverse effect on the
environmental quality;

(6} to perform the duty as the center of co-ordinationaand public
relation in respect of the environmental quality within the country and
with foreign countries;

{7} to encourage or carry out the study, research and propagation of
problems of the environmental quality in cc-operation with educational
establishments and other agencies;

(3) to premote and encourage the study of the environmental quality
at every level of education;

(9) to perform other functions as may be designated by law to be
those of the Office of the National Environment Board.

Section 13. The Secretary-General of the National Environment Board
shall be in charge of the general supervision and control of the official
service of the Office of the National Tnvironment Board.

Section 14. The National Environment Board or the Office of the
National Environment Board may invite any person to give fact, explanation,
or technical opinion or advice as it deems fit and may ask for co-operation
from any person with a view to ascertaining any fact or surveying any act1v1ty
which may have adverse effect on the environmental quality.

Section 15. The National Environment Board may appoint an ad hoc
committee to consider or carry out any matter as may be entrthed by the
National Environment RBoard.

Section 9, Section 10 and Section 11 shall apply to the meeting of the
ad hoc committee mutatis mutandis.

Section 16, The ad hoc committee may appoint a sub-committee to con-
sider or carry out any matter as may be entrusted by the ad hoc committee.

' Section, Section 10 and Section 11 shall apply to the meeting of the
sub committee mutatis mutandis.

_ Section.17. The Prime “tinister shall have charge and control of the
execution of this Act, '

Countersigned hy
Sanya Dharmasasakdi
Prime 4inister.
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