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1. Az in othes avens of roarome Eolicy, polividon couirol peiicy

fa 0lwas cholcon Cntwnen spilemn, Thee apoises are betyrem  goods and
carsdecen, rosoursce cwane votion for fuure noe, and prosacvation or
improvenent fr 4Lr ity o Lhe emviyommeni. The shuncer ars euonodic
voclainuu hermure ey cooord on hew accleiy s to allccate ite rogources
da oridee to teost miet 4ty e,

. On tha n-~lernad el polluvion conirol costs feiee additioral

"

prodlens o7 LmTirtion, Jewel o national Inoome, growth of puvblic emen-

dituve end cif.s4 on nplvnte ex arditinre, el lods of incone and employ=

vt da hen podiviing tadaetvises On the dnternatioral level, thers

e proalens ¢f coiven ¢ prsces and compeirtion in Corelgn trede,

brlmeo of prymends, (vl esehirrga rate clangou,

3, Taa bosio crane of the cenvircomoniei probiem Jp eocvviomic in naturg.

1t 15 the Cadlews of Lus encnemic ywtom o alleieie liw yagources to

urovida Uro dhe soalite o the curdvormente  Thiw fellure erises oenause,

in the eflam o 97 eoorapiata policies, prodwissy do uct have to pay for

demeger. 0 ha ervirorse . Tude d® dve 40 the oumnmon  property oature ef

Mo envizomatth 1% i viehes of prodicess and the public ase not defiasd.

Hened thooe o a-s hremdd Lave ditfiovlty in obtainlig compensation, |
A. The poapunririiity ther faliy or the fovernrent 2o Jomulate and 4
crrry out nolicdsu fus 4re irprovaiont of the avivorment. Policy-makars |
nuet have erlterin Com 1ot rmicdcg the bust level of pollution contirel and

aheosing the pelicy monmprsm to irnlamant this level., "The level of |
!,;il'l'c,7.0n eentrcl wnd o ey of manseren uead are impurtant 1o indutirien since they ;
Jeteroing roiluedion ovvoul cegts and ohanges in ths conpulitiveness mong induetries.
e Tus naxt sccticn of thde papapr is a theoretisa. sxnlanatiun of the
onifard Jevel of poiluiion in deiun of volluiden contrel couste and redwction
ir demages Tram pollution. Pollewing this, is a cestior on poiicies and the
Arenieges nd dlriventages of suchs Mnally s sutmary of policy guidelines
ie given,

6.  'Tile proes is relwant fcr the near future. 14 should be noted that

for « loig te.n wtudy of pollutior consme) pnlioy, there is a serious
vrebl e of populatioy poowlh ad wollution fren produstion tc moet the
rreater wants of 3 lergeoe poruiation,

T+ Ragarding the ulber spdvstiy, 14 19 ewpeeted that palliutien rontrol
costn of synthetic mhlor vill be pacred o, whnlly or iv. part, as price

) o




increasen, If %) eomm ccote are rot passed on entirely, returns on
{nvestment in ayrthotic mhher will decline from what they othervise

would have nren. ™hien, oW inveptwment and production would be less

than o-herwiue world oncur, cther {aciors not shanged, Since natural
ribbar prices follow yntheiic rubber prices t0 some exteni, the increase
in mynthetic robbor :rice due o nollution control costs, can be
mxpacted to rajioe ‘he natural rudber price from vhere it otherwise would
be, asmuminy other Tactors do not change., Thir price ingrease for
natural rubber would he offret ‘o some cxtent by pcllution control costs
of natural rubber sdthourh +reea comts are  thousht to be small. If this _
price increase for natera’ voboer is sroatyr fhan the pollution control i
cost per unii cf natural rubber, the netural rubber industry will have
a higher rate of retarn than othoruise would hova ocourred, and conse-
quently greater n-w rnventment uand higher production, ;
8., Prica increasos for ratural and ayrthetic rvbber can be expected to :
redvce the total quentity >f rublor demanded a8 conmumers generally sub-
stitutc othar goode ('nr rubbor predunte.

9. The affoeis on proeductien ard corerumption of rubber of both fypes
ars likely to ha more pronounced am time gocs by »incs producers and
consumars have more oppnrtunities to respond to the price changes.

IY. JHE OPTINIM LEVEL OF POLLUTICGH CONTRCL

10, In thie section, ‘wo methode of [inding +ha cptimumm level of pollu=
tion are given. Doth m:2thods siart irom the same basie and arrive at

the suue conslusion, one o,y analysis of ageresates, the sther by tnores i
nentul shalyeir.
A.  Cost Anu'vein )
11. Pollution costn snciaiy ir two Jays. Firstly, there is the demage §
done tn pecple's he3l th, theiir recreation ond enjoyment, and to cther

flors, fawna ord natural renvulcas,

12, Secondly, psllution aontro) uctes resowsrces which sould be used {n
production of otier poods and serviness Pollution control costs are

for depreciation of plant and equipmant, coat of invested funls, opereting
costs, and adminigtrative conte of industi or roverrments,

13 The problem of “inding arn opiimum level of pollution control is ¢e
minimise the total of domagea and control costa.
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14 In gregll 1, damagee ard control costs are plotted for each level
of pellution control, going from © per cent at the intersection of the
ames 90 100f, Da .agee and control costs are added and the minimm point
of the detal is shown as XY.*)

total of demagesn
and conirel

/ ocontrel coste

damages

' X
Percent of Buisnions Contrelled
Greph 1t Ninimising the total of damages and control ceste |

% Bemsiael salvets

15. Ontrel costs and damages om Vo analysed in terms of extra cests
eEtve value of & wvndt of pollution redustien.

3. Bmtre oest, or mamginal cest, is f1lustrated in greph 2 as the imerense
S8 008t of 0id mmether unit of poliution oontrel, As showm, the masginal

ooute are plotied.

oxtre wni¢
Percent of Emissiens Controlled

Oreph 23 Cost and Harginal Cost

®) A sore oamplete discussion of the optimum level of pollutien and relotiens
iy Yotwom mivelons, awirermentel fantors and damages 18 given int A, Nywiek
Proeaan, III, Robert N. Nevemann and Allen V. Knetss, The Buenemios of Mwiren
aental Peliey, Londent Jobn Wiley and Sone Ine., 1973, pp. 8393 This besk {0
dlee o 90l goneral temt on awirermental peliey,
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17+ Damages are *he lose duc to pollution, ™™e value of an extrs unit
of pollution ceontrol is tha reduction in damages. In greph 3, damages
and the reduction in dwmages are plotted. Reduction in damagos oan be
called the marsinal value of pollution control.

Damagee (§)

reduntion
in demages

Narginal

value
(8/unt¢)

Lrtion in damages or

Percent of Mmissions Controliled

Craph 3% Damares and Marzinal Value

18, An economic up'imum is recched where units of pollution contrel are
added until the murpinal cost cquale the marzinal value of the last wnit
added, As illustrnted in sraph 4, margiral cost equals sarginal value
at ¥.. If pollution centrol is lees than X such as W, the value of an
extra unit is higher than its cos! and society weuld benefit frem higher
pollution control. If pollution control is greater than X, say at level
%, the value of the last unit is “ess than its coat and aociety weuld

benefit by reducing pollution control and using fresd resources in ether
produc tion,

mafginal coet arginal oost

ned vatud
-Tt/-u:r“

nal value

’

Percont of Bvissions Controlled
Oraph 4t Cptimum Level of Pollutier. Contrel
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19 Pollution control lese than X ailcws avdvatery to prodvce mora
cheaply, bu! the pubtlic bear: mope damages thar at the optimwm, 1In
effect, *he public is sucaidisirs industr-,
20, Pollution contre) greitar 4L mears that the public i@ bettar
off but thet industry is overburdened with pollution control aspenses
and, in effect, industry is vutsidizins the public..
1 c. "]
21. The above discuesio: s of the optimol leve: of polluticn contrel does
net teks account of addiiional problems of transfrontier pollution and
inceme redistribution eifecte of pollution contrel.
22¢ A problem of ¢ransfrontier pollution occurs when pollution in o
natien is optimal bu’ the pcllution in the air or water is emvessive
vhen it orossos intc arotiier nation by tiieir optimal level of pollution.
23, A further problem of transfrontier pollutior is encountered where
pollutien coutrol in a nation redunes damasne in another nation at a
ocos! to the firat, 7Thus, the first nation is in effest subeidising the
latter,
24. These problems of ‘rannfrontior pollutacr adso oncur betwesen regions
in a nation.
2%: A further problem eccurs when pollution contrel benefi+s higher
inceme groups and costs are bhorne w.ifermly by all Erowps or more hewvily
W lewer income growps. This satuation is the equivalent of redistrie
buting incems from lower ‘o higher income croups. In intemmational
trade Vetweer develepad countries and developing countries, the smme
situation will eoour. Improvement in ths envirorment of the developed
comntries wuld Ve parily financed by +.e purchases of the doveloping
countries.

1L PRAJCY VAR

28, As disowened in the precesding secticn, the optimal level of pollution
oenirel is where the megrinal nest equuls the marginal value. A

nwber of policy insiruments can be uged independently er in combinations,
to centrol pellution. They are disscveced in +hig section,

A, lem ahead

27. Of special nete o devoloping countries is the advantage of Planning
ahead for pollution coutrol, since ~cute are lower if pollution shateament
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in planned in desipniv~ facilitics rather than carried out after construce
tion, ™hus by plamning ahoad, a higher level of pollution control can be
hat,

2B, A banic nart of plarring ahe:? i3 4o satablishk polluiion control
levele and nther resulaticns. Thio eliminates mana:zement uncertainties
and delaye in planning for pollution control,

B, Taxation

29, Taxation is widely but not univorsally recommended by economimts for
pollution control. As shown cn graph 4, tax can be set at C on every
unit of pollution up to level I, No tax would be charged For pollution
beyond level X. Tince marginnl cost is less *han C up 4o level X, it e
profitable Cor industry to engare ir pollution control to level X, For
sxample, 1t leval ¥ tax weuld be £ but the cost ¢f cortrelling an extra
unit of pollution would bhe orly . ‘"hus profii ca: be increased by C=B
when tha cxtra unit of pellution condrel is undertakan,

Marginal Cost marginal coat
and
lul?ina.l Value
$/unit)
tax C
o B maryinal value
( W 4

Percent of Boieeions Controlled
Orapl. 5t Tasation for Pollution “onirol

Y. The advantages of taxation aps that it gives industry the widest
ocheice of ways to control pollutien by uoing different raw materials,
nhanging the producticn precess, recycling and reclaiming pellutants er
introducing end-of-l1ina techniques. Thus indusiry can seek the least
ocestly waye of contrelling: pollution. Alsc oash fiwm can sontrel i4s

pollution to the point where the margiinal value of pollution contwel
equals the marcinal cost. More afficient firms have an inoentive te
ocontrol pollution at a hirher level than lene efficient firme. Thise {8
{llustrated in praph 6 at levels X1 and X2.




marrtinal oot /
e {1 A /

- it o W embe .

TR Lkl cest ol
dSavpinal oo more ¢ {icient Limm ®

{3/unit)
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)

Parcent of Pallutin dmui o ilad

Grap). . Teaxntion oot “UFicaar-r of Poliutic:, Contrel

M. The diffioul-ies of tnxr tisn .re ! 1 Al aslengive wnfomation im
required on marpinel cosd ardm-rriani value of pollvtios contprol, i
(b) that *here may be nien administrative caata § o reterire pellution,
curveillance of emiceions, .04 0 f€h aldier o COTIe g tax Tevenuct,
e Arother wyy of ‘axaticr 19 oy pecomanmacd. It io ¢y tax
industry by tre marglial voalus of nodlluvien canirels T4 1 true 4hat
induetry will 4rm 4¢ cordtvoi pollitisn 1o fecel X ar in ;smeph 5, since
the tax weuld ve more than tnn marminn: cost at all ievels of polluticy
conirol less thar Z. Jowevor, o) lery) Xy, lwiumdsy woulst be agked to
A 8 *tax of amoun! C 1m andi‘ion o Yiewdoug coty of poliniiol. control,
This tax of . ie wnjusiifrcs aivee ww rtnal cogt cquals marginal valuc at
level X without an additienal 4ax. "hus this me+liad brires about a
unjustified trauster of irvuma yrom 1udustey t'n he public. This mathod
is of'ten recommendsd uecpuge i- reciiree ‘ntormazicn only or tha marrinal
value of pollutior and does ro* <eod iuformatior on mapriral cost of
poiluiion control,

| 33. Where thare in ro lnown way teo nontral pol'utivn a tax can be levied

to equate damages wit: ccet o the industry, 1In {niu way, industry can compengate
the public fer damage wiich carret bs controlled. As shown in graph 7, a tag

of B-A will maie total dumagen oaval to*al com’ ‘o the industry.




B
Damageu damasan
nd conts
(8) A S—

cont

\n2

Percent of ¥migsiona Controllud
Graph 7t Tax on Pellution where Conirol is limited

M. An industry nay have Lenelicial effecte as well ar damages. Por
example, natural rubher promoias soil conservation in newly foremisd
areas and it provides rural employment whose social value in-rupal wele
fare may be higher than earnings indicate. 3imilarly, industrial
anployment of urban workers in synthetics may provide employment
to people who othorwise migh+ fare mevere nroblems, hence the social vdlue
of this employment would be higher thun earnings. In cases swch as
these, pollution damages should be reduced by the benefits and the
sdjusted damnges would be used in the analysis,
35  Pollution tax rovaves become part of the general tax revemues. It
is not necessary that pollution tax rovenues ve used for envirermental
spending, although some related epernditursa are discussed in the next
section c1. subsidies,
¥. Another important kind of +axm*ion is & charge for providing pudblie
waets treatment, This i{ype of +axation differs from the sbove
menticned taxas. I+ is 2 burdex~sharing device and is oonceptually
similar to a cost uf pollution control, even though the service is rum
by the govertment. | '
C.  Subsidisation
37. I+ im posnidls to pay a subsidy to indusiry o control pellution.
The subsidy would be the smue amount as the tax, O, in greph 5. 8o Yong
as the subsidy is greater than the marcinal oost, ¢ is proﬂt;bio %o
control pollution,
3. Boonomints do not recommend cubeidies, with certain excaptions. The
disadvantages ~ret .

8 The mbsidy provides an incentive to produce more pollution and -

for fimms tv enter to profit from producing wvaste at a cost to
general tax revenues and to the envirorment.
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b The subsidy may rot be passed on to coneumere and may only add
to stockholders income.

6. To prevent tﬁo subsidies from becoming a general subeidy of
industry, specific treatmen: proceeses must qualify for subd-
sidies. This excludee more general changes int type of raw
saterials, prodwtion process and, recycling or reclaiming
pollutante. As a result, subsidies may distort the choice of
pollution oontro)l teshniques and pollution control may not be
the least contly to society.

d¢  In international trade subsidized production gives a aoqou-
tive advantage over non=subsidi sed goods, For this reasen,
the OECD nations have negodated the "Pollution Pays Principle®
which sags that pollution coete generally should not be sube
sidised and that such ~osts should be paid by industry as are
other ooete of industry, with some exoeptione,

. There are exueptione to the general conclusion that swdeidies are

not % be used. When exceptiens are made, they should be specifioally

defined., They includer

& Misewent sagietuncy
Certain industries and their workers will suffer from loet income

and eapleymer.t due to pollution sontrol regulations, Thie is

ompeoially so where they are looated in rural areas, mmall towns and
industry towms or otherwise wheroe labour and ocpital hawe lower
retwne in alternative amployment. In order to compensate the

losers with some of the gains to the publio in improving the sswirom~

aent, certain types of adjustment aseistance oan be paid Wy the

phlio out of general rcvanues. These includes technical asedotanse
in predwsing other products,iow interest loans or loan gwarentees

for other production, unemployment compensation, retraining and

relesation grents, ponsions for those %00 old for retraining or

relosation and financial aid to towns wiio lose tax revenwe besause

of loss of industry, Since adjustment assistance is intended ¢o

be for a transitory period, these measures should have defindte time

limits,

%  Income redtetritytion
Some types of pollution control, fer xmple shatement of dimhasges

inte recrestional water courses, bensfit the wealthy more than the

poor, and ths costs my be shared equally or even a larger preportien
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paid by the poor than the rich. In mach cases, the argument has
been made that pollution control should be paid out of general tax
revemies eince the rich pay relatively more taxes and thus cost
would be borne more equitably. Sutsidies then can b used <o
awoid inequitable income redimtribution effects.
e, R 14 ont

¥here pollution contrcl costs hold back regional develepment, Swbe
sidies can be used to further development.
4, Dessgreh grants

Revearch on techniques of pollution control, measurement of danages
and costs, adminintrative studies and other studies on pollution control
should bs supported by govermments,
40. A dietinciion should be made between submidies paid frem goneral
tax reverues and subsidies finsmced by special charges levied en induetsy.
The latter is not a truo suboidy and ie conoeptually the same a8 &
oost 10 the industry.
41, In situations vhere certain fiiws have the oapadility to oentrel
pollution st lass cost than other fims, it is possidle to tax all fimme
and sudeidise the more efficient fimms thereby ninimising total poliutien
ocntrel cost. This is satisfactory in the short s but in ithe long Twm
4Me subsidy should be phased out and taxes raised to promots replacement
of plants by plante with pollviion cortrol of the mors sfficient type.
D, 4 ity st (]
42. In view of the difficul ty in mantifying damager and costs and
£inding the optimw level of pollution control, a number of pellutiom
control agencies have resorted t0 use of standards. In setting
standards, policy-makers should follow insofar as is possible, the
priniples of @tiniastion dimcussed in Part II, Where monetary
seasures are difficult to assign, as an example for deaths dwe te
polliusion, physical messures such as the mmber of deaths oan be pre-
vided ond polioy-makers can assign their owm valuations.
4). Mission standards give pollution limits which cennot be emsesded.
They are usually etated as concentrations of residusls in discharge of
alr or water at the point of Alecharse. Or they may be expressed &s
pollutenie per plant. Asbient standarde refer to .imite on concentre~
tHons of pollutants in a piven geogrephic ares which may inolude &

meber of industrien, A third type of rtanderds arc those pertaining
to produst use or disposal.
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44. Toonemists have mixed views about standards. Dissdvantages arss
8 It is diffioul? to justily standards without information on
the marginal value and marginal cost of pollution contrel,
e There is no inoentive to control pollution beyond the standard
set. Whers fime differ as to efficiency in pollution oontrol, a
standard for all firms will result in more costly pollution contrel
than tazation or ether policies that promote most efficient pollution
centrel,
6e Daforcament of standards is a criminal matter, mbject to legal
rights and safegusrds. The court process can be coetly and lengthy
pawmitting pollution to continue uncontrolled in the interim. In the
end, fines ievied may not compensate for damage dons. Tamation is an
afninistrative matter and generally it is more easily handled in cases
of delinquency,
45. Adventages of pollution control aret
&  Stendards provide objentives for development plamning im
deoveloping countries.
b  Standards allows a wide range of ohoice in weys 4o control
pollution and ‘Tirme can week the least costly pollution contrel
for & given standard.,
Ce In some developing countries enforcmment of pollution comtrel
standards say be easier than collecting taxes.
d. Por dangerous pollutants or irreversidle offecte a ban on
eniosions is easier than other measures.
. % Nsemures for transfreptier polytien
46. Where pollution crosees national boundaries, the receiving nation
suffers damage from ths pollution of another nation. The predle is
ogpecially troublesome where the incoming air or water pellution is con-
sidered exoensive by the receiving nation. In soms cases, cempensation
for dmages can be paid by the pelluting nation to ths receiving natien,
al though the former may argue that the standards of the latter are ‘oo
high, '
&7+ An alternative ‘o compensation wuld be a speoial tariff en imperts
of pollution preducing products from the polluting natien. Cenpensstion
46 preforedle to a special tariff becauss of the danger of swoh tariffs
bosening everly large as protective devices for domestic indwetries.




-l -

P AMR to developing oouniriss

4R, Dewalopsd countries should give aid for pollution contrel in
developing countriee because of humani tartian interest, protsction of
sndangered wildlife species, pressrvuition of scanic places and other
intereats in natural resourcaes,

49. There is aother cause for aid in that ervirermental improvenent

in developed cruntriee will raige thr prices of their goods sold te
dwveloping countries, Thus the reduction in pcllution demages in
doveloped countries will be partly paid by the developing cowntwdes.

It can be said that developed countries were subsidising the sales %%
developing countries by bearing the damaczes of pollution from predustien
of goods #cld to the developing countries. Ny implementing pollutien
osntrel, prices for goods from devaloped countries reflent their ‘we
cost of resources used including the emvirorment, Since develeped
countries had fo pmerly eubsidised sales by dearing pollutior dmages,
and since they no longzer subsidizse selee i1 this way after pelluttien
contrel, compensation ¢o the developing ~ountries by the develeped
countries is needed to keep the raneral level of aid the seme a8 befesre.
G Yrade Policy

50, "he optimum level of pollution cuntrol need net be the seme im all
cowntries. Desired levels mgy differ because of differences in the
capasity of the envirorment ‘¢ nssimilate pollution, lecatien of pepu=
lation, degroe of induw‘rialisation or social preference beiwsen eswiven~
aental improvement and use of resources in produwction of geeds inetend

of pellution control. As raaris the last fastor, peor countries night peelfer

Sore goods and less pollution contrel 40 ess goods and mewe pollwtten
control wurder stricter moamiros of developed countries. Pesr sounteien
than would choose lower pollution contrel levels thap richer cownteies.
51¢ I pollution abatement measures in developing countries are lese
stringent thean those of develepesd countries, develeping countsies will
hawve & eonpetitive advamtage in lower preduction costs. Develeped
ocountries should not e@ply an inpert tapiff or otherwiee ald dmmestiée
industey to offaer the differemse in pellution contzel coste, provided
the lewsr pollutior contre! level in developing countvies 10 Sustifi@ie.
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52, Lewer pollutien control coats in develcping countpies than in

doveloped countries woull crcourege high poliuting industries to

relecate in developing countriee. heveloping countries should hawe

pelicies on establietment of iigl polluting irduntries, taking dnto

asetuntt

~ the denage dome LY extra poliution of the new industry.

b redwoing demnge for Beuefite of the new induatry in {noreased
imoeme and avployment, and in exclance earningr or savirge.

S pollution contrel planing in the new induntry to equate adjusted
Sesginal damagee with the Lidustr;'s marginal cont of pellutien
ocentmel,

N, SONLAE R FOLUTIN 00LTIL FOLI"Y

3% In eumartsiig the essticn on pelicy meagures, the fellowing peliay

guidel ines are givens

& Doveleping coumtries should dectde on theiy pollution contrel
policies for *he future to emable industry te plan ehead Tep
pPollution sbatement ant thepehy 'ave lese cost than if pellw=
tiem contrel te undertaken after plant conetructieon,

b  Temation and/or ntandards cam %4 used oo policies depending on
infesmatior svailable and general soverrmental policies en
roagul ation of Yusinesses,

o  Bubetdies shculd b« gratded o th e eptions fory
1. osdjvatment asetstence
2. income redtetridution
3 reglonal developmen:

&« Pesnsrel vents

& MvaMMONMUﬁm
agensics sorserned. A dqpemit, bond or premtesesy nete pragrumme
oould Yo wend Ware the five wuet how preef of cenpliame o
fatlure Wil posult in forfeltuse of o o of noney. Lioenad: -
SaR al e be wped to insure cenplimme vhen vielatere are demied
o Jteanse,

& In catet Wave & nation mf’ere fyen Pollution of amother nation,
Sepensation should e pald, "his 18 preferedle e o Qwuial
QrLOr Mioh atgh' be Abuset oo o P tee tive devine,




Dewelcpau ~raitrict ehnuid give ald to developing acwitries fer
hunanitar: u ood cther Intevaxte, an. aa companmation for price
incrcares breushd about Ly [ alludor eontrcl costs., This aid
she © 1 Lo rpond o on s wure ., amay 08 a3 contro) comts of
pallution, a:d etvdiear of a'fertive govermmant adnfidetration.
Where w naticen'n rolicy mennures justifiably lead to lower
peliuticn certiol comte than in another natiorn, *he letter
nrtion shovdld ot lev a mectnl tapiff cr otherviee agd ite
Aemectic ‘niuriry 4e of “eat the differsrce in pollution centrel
comte.

Yhare a naifor's prllution cantrol cost Girfews from that of
methor dr tu uniustilioble policies iIn one or Beth natiens,
effui ¢t mivuld be male tn inprove policies so that *here is ne
dieruption in intesadonal trade i investaants,

Davelepiy cowitrien shoule “mvs nolicies un cotebl!sivment of
now high po¥luting voundpioc which take csoount of the danege
of extra pellv'to: Inen the ues industry, the bonefita of the
indugtry and ¢he Lollutiou coutrel tn ho axereisad by the
induetr),









