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SUMMARY

The different aspects related with the application of economic incentives to
industrial water uses are analysed, mainly from a pragmatic point of view. Econo-
mic incentives are compared with other instruments for a rational industrial water
use. The main features of abstraction charges and pollution charges are described,
based on actual examples of economic incentive systems that are in use in France,
. The Netherlands, Federal Republic of Germany and Czechoslovakia.
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pects of the implementation of econo-

Legal, financial and administrativs =3
nd users participation in this implemen-

mic incentives are described and public =
tation is also analysed.

The effectiveness of abstraction ang polluticn charges as economic incenti-
ves is guestioned and the factors that condition this effectiveness are raferred
to.

Taking in consideration the differsnt aspects referred to,it can be conclu-
ded that abstraction charges and polluticn charges may be effective as esconomic
incentives for a rational water use, particularly as regards industrial water use.
The experience of application of abstracticn and pollution charges in some coun-
tries that have adopted them shows that this effectiveness depends largelyon the
actual values of the charges and on the sxistence of a water management framework
that is able to correctly implement the chazrges policies in their legal, finan
cial and administrative aspects and to snsure an adequate participation of the
public and of the industrial water users.



o0
i
(N
&
aEN

Les différents aspects de 1'applicziion d'instruments d'incitation en ce qui
concerne l'usage de l'eau dans 1'indusirie sont analyses, surtout du point de wue
pragmatique, en faisant la comparaison zZvsc d'autres instruments pour rationali-

ser l'usage de l'eau.

On décrit les principales caracterisztigues des redevances de prélevement
d'eau et de pollution prenant pour base dess exemples réels desystemes d'incita-
tions économiques employés en France, dzns les Pays Bas, République Fédérale d'AlL
lemagne et Tchecoslovaquie. '

On décrit les aspects leégaux, financiesrs et administratifs de l'application
des instruments d'incitation, et on analyss la participation du public et des usa
gers dans ce procede.

L'efficacite des redevances de prelevement et de pollution en tant qu'incita
tions eéconomiques est analisée et les facteurs qui conditionnent cette efficacite
sont mentionnes.

Tenant compte des différents aspects mentionneés on peut conclure que les re-
devances de. prélevement et de pollution peuvent etre efficaces pour stimuler 1'u-
sage ratiomnel de l'eau, en particuler en ce qui concerne l'utilisation de 1'eau
dans 1l'industrie.

L'expérience d'application des redevances dans les pays ol elles ont été adop
tées montre que leur efficacité dépend largement de la valeur de ces redevances et
le 1'existence d'un systeme institutiomnsl d'administration de 1'eau capable de
promouvoir la politique d'application de redevances dans leur aspect légal, finan-
cier et administratif et d'assurer la participation effective du public et des
usagers industriels de l'eau dans cette politique.

RESUMEN

Los diferentes aspectos de la aplicecion de medidas de estimulo en lo que ss
refiere a la utilizacion de agua en la industria son analizados, sobretodo de un
punto de vista pragmatico, haciendose lz comparacion con otros instrumentos para
racionalizar la utilizacion de la agua.

Se describen las principales caracteristicas de las tasas de toma de agua vy
de poluicion tomando como base ejemplos rezles de sistemas de estimulos economi-
cos empleados en Francia, en los Paises Sajos, en la Republica Federal de Alema-
nia y en Checoeslovaquia.

Se describen los aspectos legales, financiercs y administrativos de la apli
cacion de instrumentos de estimulo y se analiza la participation del publico vy
de los utilizadores en este proceso.

lLa eficacia de las tasas de toma y ce poluicion en su calidad de estimulos
economicos es analizada y los factores cus condicionan esta eficacia son referi-
dos.

Teniendo en cuenta los diferentes aspsctos mencionados se puede concluir que
las tasas de toma y de poluicion pueden ser eficaces para estimular la utilizacion
racional de la agua, en particular en lo gue se refiere a la utilizacion de &gua
en la industria.

La experiencia da aplicacion de taszs en los paises en que han sido adopta-
das pone en evidencia que su eficacia dscande fuertemente del valor de dichas ta

sas y de la existencia de un sistemz insZizucional de administracion de la égua
capaz de promover la politica de apliczcicn de tasas en su aspecte legal, finan-
clerc y administrativo y de garantizar 1z carticipacion efectiva del publico vy

de lecs utilizadores industriales de l& 22.3 en esta politica.
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L. INTRODUCTION

Economic incentives have been adopted by an increasing number of countries
as an instrument for application of environment policies. Economic incentives
vsually concern different kinds of envircnmental problems related to water, air

and soil, including water withdrawal and pollution, air pollution, solid wastes,
land use, traffic congestion, noise and srergy conservation.

As regards water, economic incentives concern the different water uses in
the framework of natural water management policies.

The purpose of this paper is to analyse the different aspects related with
the application of economic incentives to industrial water uses. The presenta-
tion will be focused mainly on the pragmatic aspects, leaving out the theoreti-
cal fundaments of economic incentives that have been the cobject of considerable
attention. (e.g. KNEESE and BOWER 1968, KNEESE and SCHULTZE 1975, OCDE 1975 and
BAUMOL and OATES 1979).

The most common type of economic incentives that are presently applied in rela
tion with industrial water use are charges applied to water withdrawal, currently cal
led abstraction charges, and charges for waste water discharge, currently called
pollution charges. These charges are based on the payment, by the user, of an
amount that is proportional to the quantity of water withdrawn or pollution dis-
charged. The reascn why charges act as economic incertives is very simple: the
obligation to pay for harm caused to other water users or to the environment pro
videsan incentive to reduce this harm. Therefore, if a charge is to act as an
economic incentive it must have values that are high enough to effectively con-
dition the user.

Ideally, the purpose of economic incentives is to ensure that the different
polluters are made to withdraw water or to treat waste water in measures that be
nefit the overall interests of the comm_nity,ensuring the interiorization of ex-
ternal costs caused by water withdrawal and, chiefly, by water pollution.In
practice it is not possible to attain this ideal aim completely and one is led
to be somewhat lessambitious. Thus, for instance, as regards pollution charges,
some countries established as the goal cf the application of charges the respect
for certain water quality standards of receiving water bodies. In other cases
the charges fixed are aimed at creating an income for financing the control of
residual pollution. Charges may also contribute to make up a fund to pay damages
to the entities affected by pollution. These different aims are frequently combi
ned in some of the charge systems put intc practice.

Such actions as government loans at low interests or the reduction or exemg
tion of taxes for the installation of treatment systems are sometimes also consi
dered as economic incentives to the control of industrial pollution. However, thg
se actions are not in fact true economic incentives, because although they sti-
mulate investment in pollution control eguipment, they do not correspond to effi-~
cient forms of reducing pollution. After 2!l they are merely grants awarded to
the polluting entities or to the consumzrs of the goods produced.by these entities.
Besides, this type of grants, which are zwarded in many countries, are usually
only given to Finance treatment units, which are also no means to encourage eco-
nomic efficiency, since it is often preferable to spend additional amounts in
changing the production process or in recuperating by-products than in the imprg
vement of systems.

In what concerns pollution control some countries have adopted direct regu-
lation systems instead of pollution cher systems. These are based on the selt
ting of standards defining the maximum limits for pollution load in the effluents.
These systems may be called regulatory svstsms and together with the economic in
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centive systems above referred to they —zy be considered as eccnomic instruments
for favouring a water management policy.

It is generally assumed that charges are more cost effective than standards,
costs being therefore smaller for the ccowunity. Actually it would in principle
be possible to reach the same degree ofeA:cacy with standards as with charges but
only at the cost of extremely high administrative expenses which would have to be
m cf

A
supported by the community. The syste cf charges is alsc more easy to implement
than the standards since with the charcs system the polluter has every advantage
in installing his pollution control systsm guickly so as tostop paying the charge.
This .is not so with the standards, for in this case the polluter will benefit from
trying to drag the discussion about the best system to be installed.

B
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Disregard for a standard must be punished with a fine the amount of which
must be on the basis of the degree of infringement. The fine is usually proportio
nal to the pollution load discharged in excess of the value laid down by the stan
dard.

A caombination of both charges and standards is often resorted to. This is for
instance the case with problems such as the contraol of toxic substances, which must
be governed by strict standards. Also ths maximum pollution levels are sometimes
limited by standards and then charges only apply to lesser pollutions.

Attention should also be called to the difference between pollution charges
and the fesaes for sewags collecting, usuaily called user fees.

The charges are intended for changing the behaviour of the users and to control
water pollution and at the same time to provide some compensations for inconvenien
ce that cannot be avoided. They are calculated on the basis of social costs, of
the marginal benefits they provide or of the marginal costs of treatment.

User fees are usually considered as t
ce or for the use of resources, They are ¢
rendered with pollution control.

he price to be paid for a public servi-
alculated on the basis of the services

The differences, in conceptual terms, between charges and fees are important.
The object of the charges is to reduce poliution, while the object of the fees is
reimbursenent for services rendered. Revenue is the principal cobject of fews and
only a secondary object of charges.

Abstraction and pollution charges, as other environment related charges should
be both effective and equitable.

Efectiveness presumes that the charge systems are simple and clear for being
easily understood and applied, and provide @n incentive that in fact induces water
users to change their behaviour in order to approach the economic and social ob-
Jjects of the water management policy, and also provide the funds necessary for the
implementation of this policy.

Equity presumes that the charge systems are fair, give equal treatment to
equal situations and are socially acceptable.

The interest taken in economic inczntives for industrial water use has not
Finished to grow bothin developing countries that are establishing for the first ti
me their water management systems, and ﬂ7D:JQI¥Ed ccuntries that are shlftlngfromsidn
dard systems to charge systems. The interest in these problems shown by interna-
tional organizations such as the United ilztions (UN 1976, UN 1977, UN 1979, UN
1980) or the organization for Fconomic Cc-coeration znd Development (oCDE 1974,
OECD 1975, GECD 1976, OECD 1977, DECD 1ZzZz, DECD 1 £Cb) has also been considera

ble.



2. ABSTRACTION CHARGES

Abstraction charges consist in & zayment per unit volume of water withdrawn.
In some systems of charges it is accepted that the user may receive a bonus per
unit volume of water returned.

The unit charge may be constant, i.2. independent of the volume of waterwith
drawn, or else increase or decreaseg with thes intensity of water use. If it increa
ses we have progressive charging schames that in principle are more effective as
an economic incentive for saving water. If the value cf unit charges decreaseswith
the consumption we have regressive charcing schemes that may be recommended only
in special cases when water is not scarces and consumption must be encouraged in
order to achieve economies of scale.

The abstraction charges are only usad in certain countries, licensing sys-
tems without involving payment for water consumption being more widely used. Abs
traction charges are even less frequentfor ground water than for surface water.

The simplest and most traditional form of conditioning water abstraction is
through water property regulations. However,when water is scarce these regulations
gither following the riparian rights doctrine or the appropriative rights doctrine
have proved to be inefficient as automaztic instruments for a rational use of water.
It is to respond to this inefficiency that abstraction charges have been introdu-
ced.

The criteria adopted in some Basin Agencies in france to estimate abstract-
ion charges is a good reference criteriz for this purpose.

In the Loire~Bretagne River Baszin Agency(l) the charges for withdrawal
of surface waters are determined accordinc to the formula.
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in which: T - yearly net charge (francs); Tg - yearly gross charge (francs); B -
- yearly bonus for recirculation of water Tithdrawn (francs); If - fixed charge
corresponding to withdrawal volumes V< Vg (francs); V - total volume withdrawn (n3)
t - unit charge (francs /m3); Vi - VolTies of water withdrawn in the i consumpt-
ion class (mB?; tBi - bonus unit cherge corresponding to the i class (francs/m3);
Cr - ccefficient of recirculation given by the ratio betwesn volume recirculated

and volume withdrawn.

The unit charges t and tpj may have different values according to the region
and time of the year. In som& months t cr tBi may be zero, which means that the
abstraction charges are not appliedin these months but only in the part of the
year in which water is more scarce.

The vclume Vg establishes the val_g bDelow which there is a fixed charge in-
de dent f ot amount withdrawn. If Vg is null the abstraction charge is aluays
penaenct o0 e amount wil T o g 3%

(1) - See CUNHAet al. 1977 (Appendix 9)



variable with the amount withdrauwn.

The coefficient C.may have different values according to the type of water
use, For industrial (Ater use values of Cp are as follows: without recirculation
Cr = 0; with recirculation by spreading Cr = 0.3; with direct recirculation Cr =
= 0.993,

The values of unit charges t and tgj are periodically updated, the rationale
for establishing their values bezhg the optimization of water users or simply the
reimbursement of the costs of making water available to users. In this last case
the abstraction charge is usually called a user charge.

These criteria of estimating abstraction charges are only applied in France
for surface water. In the case of groundwater use there is no bonus for recircu-
lation, the charge being calculated only by the first term of the above presented
equation.

Payment of charges per volume unit of water withdrawn, and the possible ins
titution of a bonus per volume unit of water returned, calls for measurement of
the quantities of water withdrawn and returned. Though such measurement does not,
in principle, raise special problems, it may be accepted that in the case of some
small consumers the volume of water should not be measured but fixed on the basis,
for example, of the maximum withdrawal capacity, the industrial ocutput of the con
sumer, or the number of workers of the industrial plant.

The actual values of the abstraction charges vary very much from country to
country. Based on a comparative study of seven river basins in different contries
OECD \1980b give values of surface water abstraction charges between 2.5 and 0.08
Usgl) per thousand m3 per year respectively in Seine-Normandy (France) and Severn
-Trent (United Kingdom) river basins, with intermediate values found in basins stu
died in Australia, Japan and the USA.

3. POLLUTION CHARGES
The systems of charges so far applied in practice have two distinct aims:

a) to induce polluters to reduce the pollution loads discharged, down to lg
vels that are low enough to allow to meet the legally established quality stan-
dards of the water of the receiving water bodies.

b) To raise funds that make it possible to finance actions of water pollut-
ion control at regional and local levels.

The system of charges adopted in Czechoslovakia, which will be mentioned la
ter on in this section, is a typical example of situation a). A good example of
situation b) is the system of charges which has long been used in the Ruhr,in the
Federal Republic of Germany. The systems that have been used for some years in
France and in the Netherlands, and which have also been adopted by the Federal
Republic of Germany in 1981, are an attemot to fulfil both a) and b). These sys-
tems are also briefly described later.

) Pollution charges must be naid per unit of pollution load discharged, and
must, in principle, be established according to the nature of type of pollutant.
In the case of industrial users the range of pollutant substances to be conside-
red isvery wide, and in order to simplify the charge systems, it may be of inte-
rest to define sets of representative pollution parameters or criteria allowing
the conversion of the pollution caused, into terms of en equivalent pollution,ex
pressed for example in population-equivaients.

(1) The conversion of currency is made acording to the rates of change in May 1981

[®)}



Examples of these two different prc
lution charges adopted respectively in ©
presented later on in this paper.

cedures are given by the systems of pol-
rance and in the Netherliands, which are

The parameters taken as a basis fcr establishing pollution charges are usual-
ly selected from the biochemical oxygen demand (BOD), the chemical oxygen demand
(COD), Nitrogen, suspended matter, salinity, temperature and toxicity.

In principle the charge must be estzblished on the basis of the damage cau-
sed by the pollutant activity, but assessment of such damage may be hampered in
many cases, due not only to the complex znalysis of a system in which there may
be varicus pollutant and various pollutsd users, but also due to the difficulty
in establishing criteria for an objective definition of the damage.

that there is a linear variationof the
esponds to accepting a linear relation

1

One current assumption is to consid
charge with the pollution load, which co
ship as well between the pollution load d the damage to third parties. This as
sumption of linearity is accepted as an vantageous and sufficiently accurate
simplification, provided that the three following conditions simultanecusly oc-
cur:
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- damage is proportional toc the concentration of pollutant matter in the water;

~ pollutions caused by various pollutants are cumulative;

- there 1s not acvantage in using treatment procedures that simultaneously
treat pollutant matter of differsnt origins.

Should any of these conditions be missing, the partibular circumstances of
each must be examined, in order to establiish a suitable criterion for establis-
hing charges. If, for example, the first condition is lacking, it is necessaryto
define the nonlinear concentration-dameage relationship for each pollutant element
and each injured user. If, moreover, the pcllutions caused by the various pollu-
tants are not cumulative, the definition referred to above must be made for va-
ricus combinaticns of pollutants.

In these cases it is impossible to provide users with very precise informa-
tion as regards the variation in charges in terms of the streamflow. Provisional
charges must be established on che basis of a certain number of initial assump-
tions, and adjustments progressively made.

Any significant changes in the streamflow of the receiving watercourses may
have great influence on the damage caused by effluent discharge. Not only do pol
lution load concentrations increase when the flow is low, but also the self-pu-
rification capacity per unit discharge of the watercourse generally tends do di-
minish. In fact, low-flow periods often coincide with periods of high temperatu-
res that reduce the saturation level of dissolved oxygen in the water.

Waste water discharge is therefores more harmful in periods of low stream-
flow and consequently unit values of pollution charges must be correspondingly hi
gher. This increase in the unit value of the pollution charge, in order to act
as an optimizing factor, must wim at reducing the effluent discharge by offering
an incentive to interrupt or limit the industrial activity, or temporarily torai
se the degree of treatment or store the waste. Obviously solutions of this kind
can only be considered 1f they involve ccsts which are lower than the savings in
charges that are not being paid and somz cf them would cnly be feasible if the
low-flow periocd is not too long.

This system of charges that increzss zs the streamflow decreases is, actual
ly, an incentive to use the patural self-zurification potential of the watercour-
se when 1ts values are higher.

How



A system of charges varying with the streamflou naturally requires knowledge
of streamflow variations.This requirement means that the monitoring system, which
would be needed in any case, must be extended to the streamflow of the receiving
with watercourse. There is thus the risk of having to set up a control system that is
economically unjustifiable,

Pollution charges must be set acccrding to the characteristics of the efflu-
ent, and it may be accepted that the charge shall depend only un the quantity of
the effluent or also on its nature.

Charges based only on effluent quantity, for example in terms of volume dis-
charged, do not seem adequate since the pollution load concentration is more si-
gnificant than the volume of waste. In order to reduce the charge due,a user might
concentrate the waste, thus reducing the volume but maintaining the quantity of
pollution load discharged.

The system in which charges are a function of the quantity and the nature of
the pollution load discharged seems the most rational. This system calls for mea-
surement of volumes discharged and monitering of the water quality parameters that
are considered most important. Usually, in order to simplify the inspection procg
dure, the observations are made as simple as possible, asreferred to in section 4.

To illustrate the application of systems of charges thrée examples of pollu-
tion charges adopted in Franmce, the Netherlands and Czechoslovakia are presented
below. These systems of pollution charges only concern surface water and they do
not apply to groundwater pollution.

(1)

a) France (Loire-Bretagne

The gross pollution charge is based on the pollution load of the effluent,
and this can be arrived at by direct measurement of the pollution load discharged
into the receiving waters and/or public sewers, or else fixed on a lump sum basis.

In the case of direct measurement, the pollution load relates to one day of
normal effluent discharge during the course of the month of greatest discharges,
and is defined by the amounts of suspended solids M (kg), of oxidizable matter
M (kg) and, of inhibiting matter M. (kg equitox).Bgth the oxidizable matter and
inhibiting matter are determined after separation of solids settleable in two
hours.

The amount of oxidizable matter is determined by the formula:

"eop * 2 Maops
M =
0 3
in which M and M are the oxidizable material correspending to the chemical

oxygen demggg (kg) B83°¢0 biochemical oxygen demand in 5 days at 209C (kg).

In the case of the pollution load being fixed on alump sum basis, use is ma
de of tables relating such loads to characteristic parameters (number of workers,
amount of raw materials consumed or of products manufactured, etc.).

The pollution loads determined by direct measurement or fixed on a lump sum
basis are multiplied by the corresponding yearly unit charges and also by a coef
ficient of zone with which an attempt is made to take into consideration, forthe
various discharge points, the particular conditions of the receiving waters.

(1) See CUNHA et al. (Appendix 10)
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If the effluents are treated and the treatment facilities meet certain stan-
dard requirements of design and operaticn, the gross pollution charge can be redu
ced by aplication of suitable coefficients of bonus.,

The yearly net pollution charge is given by
with

B =mt C +mt C +m.t, C
i’i b,
s o i

in which: T - yearly net pollution charge (francs); Tg - yearly gross pollution
charge (ngncsg;_g ~ yearly bonus (francs); ﬁggﬂggﬂi - quanties of suspended so-
lids, oxidizable and inhibiting matter, calculated by direct measurement or defi
ned on a lump sum basis; Mg,Mg,Mi - quanties of suspended solids and, oxidizable
and inhibiting matter entering the treatment facilities (kg); ts, to, ti - yearly
unit .charges, for suspended solids, oxidizable and inhibiting matter (Francs fyear);
CbgssChbo,Chi = cosfficients of bonus for suspended solids, oxidizable and inhibi-
TThg matTe~; Czp,Czp - coefficierts of inhibiting matter

(1)

b) The Netherlands

The estimation of pollution charges is based on the determination of the pol
lution load expressed by the number of population-equivalents.

The number of population-equivalents De corresponding to raw sewage is given
by the formula

(COD + 4.57N) Q
Py = T80

In this case of biologically treated wastewater, the pollution load 1is gi-
ven by ths formula

(2.5 BOD. + 4.57N) Q

5

Pe =

180
COD is the chemical oxygen demand (mg/l), BOD_. the biochemical oxygen demand
(mg/1), N the Nitrogen, A the weight of toxic substances discharged and Q the was

te water discharge (m>/day).

In the case of small industries with 2 population-equivalent lower than 1000
and without wastewater treatment systems, where it is not economical to carry out
measurements, the incidence basis of ths charge, in population equivalents, may
be calculated by the formula,

in which ¢ is a coefficient and n, may be, according to the type of industry, one
of the following values: number of workers; number of units produced yearly; an-
nual volume of water consumed; number cf livestock.

The coefficients are established Far use by industries that operate during

(1) - See CUNHA 1977 (Appendix 14) and GEUZE and VAN DE WETERING 1980
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the whole year (250 working days), and their reduction is envisaged for seasonal
industries. If a firm covers different sscisrs of activity, the basis of overall
incidence is calculated by adding the besss of partial incidence.

(1)

c) Czechoslovakia

Under Czechoslovakian legislation, the charges payable for effluents are di~
vided intc two parts: the basic charge and the surcharge.

The basic charge is calculated on
charged waste, by means of formulae of

T basis of the treatment costs of the dis
T
cal oxygen demand (BOD) and suspended solid

2 type shown below, relating to biochemi
ids (S9):

where T is the basic charge relating tc B3D or SS (crowns/year); t the unit char-
ge relatlng to BOD or 5S (crowns/t); and M the quantity of BOD or 7SS in the ef-
fluent (t/year);

The unit charge for each of the two parameters referred to is determined by
two processes, according to whether there sxist or not preliminary technical-eco-
nomic studies, or treatment plant designs that make it possible to calculate the
yearly operation costs of the plants for eliminating the biochemical oxygen de-
mand and suspended solids. In the firstcase, the unit charge is obtained by divi
ding, respectively, the yearly operation expenses by the yearly quantities of eli
minated biochemical oxygen demand and suspsanded solids. In the second case, the
unit charges are obtained by the formulze:

VtSS = 2.95 .- 0.25 log Y
where X is the yearly gquantity of BOD discharged yearly into the watercourse (t)
and Y is the yearly guantity of SS discharged yearly into the watercourse (t);

The surcharge is calculated, in percentage of the basic charge, by the for-
mula

5§ = ——

Ya

where S - is the surcharge relating to BOD or SS in percentage of the basic char-
ges D the degree of deterioration caused . in a watercourse by the discharge of was
tewater (mg/1) and Ud the basic unit of daterioration (mg/lg

Calculation of the degree of detericration is done by considering the quanti
ty of pollutant discharged (BOD or SS) znd the streamflow of the watercourse which
in an average year is guaranteed for 355 days. By dividing the gquantity of pollu-

tant matter by this flow the degree of deterioration (BOD or SS) is obtalned

1\

\J

The basic unit of detericration is 0.25 mg/l for BOD and 0.50 mg/l for SS5,va
lues which represent, respectively, fracticns of the difference of standards betug
en the quality characteristics of the uwzters of tuc consecutive categories in the
water classification in force.

Besides these three examples of pellution charges systems that have been ap-
plied for a number of years, the new sys*em applied since January 1981 in the Fe-
deral Republic of Germany, deserve a refs-znce. In this country polliution charges

(1) See CUNHA et al. 1971 (Appendix 16}



were not implemented before on a naticnzl basis, but cnly in the Ruhr region.

In this system the charges levied gzpend on the harmfulness of the effluent,
one unit of harmfulness being eguivalent tc approximately the pollution load of
untreated water produced by one person in one year. The harmfulness is calculated
on the basis of the volume of waste water, stspended solids, oxydisable substan-
ces and toxicity.

The law on which the charge syster recently implemented in the Federal Repu
blic of Germany is based was passed in 1872 tc give dischargers enocugh time to
build adequate waste water treatment wsrks. The law includes a clause, which has
caused some controversy, that establishes that the charges will be reduced by
50 % if legal minimum standards for the waste water discharges are met.

In the European Economic Community some thought has been given to the study
of the introduction throughout the community of a system of pollution charges,
that so far have been the object of expsrt group discussions without any submis-
sion of proposals to the Council.

For establishing the pollution charges the pollution load must be determined,
measurement being the most efficient method. This, however raises problems and
leads to costs that are not always justifiable, especially in the case of users
with a relatively low pollution potentizl, In such cases it is best do fix the po
llution leads on the basis of parameters zuch as the discharge of water w1+hdramn
the number of units produced or the number of workers employed.

Broadly speaking, the system should make it possible to determine with suf-
ficient accuracy the volumes of water withdrawn and effectively consumed and the
pollution loads discharged, but it must be simple enough not to make it too cos-
tly.

In principle the charges are a function of space and time, i.e. they may va
p P g P y Yy va

ry from one river basin to another or evsn within the same river basin, and may
evolve in time. Variability of charges in space is justified by the Fact that it
is necessary in the optimization processzs to take into account the variations in

the economic value of water from region to region and the characteristics requi-
red of the water in every watercourse, zccording to the quality goals set by lauw
for watercourses. Variation of charges in time is due to the fact that the econg
mic value of the water grows as the watsr becomes scarcer, a rise in the caost of
water use being thus justified regardless of any inflationary trends.

In practise, for easy application of the system, there should be charging
schemes that are not too diversified, and revision of the charge values should be
carried out yearly or at least every tuwc yszrs.

A forecast should be made of the evoclution of charges over a period of five
or ten years, in order to give consumers an idea of the amount of the expenditu-
re for which, in principle, they must budgst. However, it should be noted that
although charges may increase over the years wlth the increase in the use of water
the overall amounts received by the river basin agencies may not increase, since
the increasing value of the cherges will, after a certain time, lead to a reduc-
tion in the volumes of water withdrawn and of pollution loads discharged.

sually based on the establishment of
2gion as is the case in the Nether-~
are comparatively large the charges
aject certain parts of the water mana-
Agencies in france.

The variation of charges in spac U
constant values for each water managsmant T
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The values of polluticn charges vzry widely from one region to the other



and also with time.

In the Netherlands for instance ths maximum, minimum and average values were
about 25 and 17 Us$(1) per population equivalent in 1980. In France in the sa
me year the corresponding values of the charges were 2.2, 1.2 and 1.7 US$ per pg
pulation equivalent.

This shows a large disproportion betwsen the values of the charges in the
two countries, which may suggest that the values adopted in France are too low
to act effectively as economic incentives.

The evolution of average values of polluticn charges with time in recent
years is shown for the two countries in the following table (also in US%(I)).

The Netherlands France
charge | rate of growth | charge {rate of growth
1977 | 12.9 1.22
19781 13.0 8 % 1.45 18 %
1979 | 15.1 17 % 1.60 10 %
1980 | 17.2 14 % 1.68 . 5 %

This shows that in spite of the fact that the values of the charges are much
lower in France than in the Netherlands the rate of growth is also smaller in Frap
ce and shows a definite trend to decrease.

The values cof the table above corrsspond to current prices. A comparison ba
sed on constant prices, taking intc account inflation would of course show a much
smaller growth in both cases.

4. IMPLEMENTATION OF ECONOMIC INCENTIVES

The implementation of systems of eccnomic incentives involves some important
problems of legal, financial and administrative nature. Adequate public and user
participation is also a condition for the success of the implementation. The pur
pose of this section is to present some comments related to these aspects.

a) Leqgal aspects of the implementation of economic incentives

The legal definition of the concerts of abstraction and pollution charges is
one essential aspect of the implementaticn of economic incentives related with
water resources management.

Sometimes abstraction and polluticn charges are assimilated to taxes. Howe-
ver, they are guite distinct legal instrumsnts. In fact, taxes are mainly expec-
ted to collect a revenue to support governmental activities, whereas charges are
expected to stimulate an optimal use of wvater and/or to finance water supply and
water pollution control.

The differences between charge systsms and regulatory systems based on pol-
lution standards, whose disregard is punished with fines, has already been poin-

ted out.

There is sometimes a tendency toc consider charges and fines as instruments

(1) See note on page 6.



with similar effects, both comparable to criminal penalties intended to punish.in

fractions of a given law. However, this idea is not true. Charges arg by nomeans

criminal penalties whereas fipes are. As said by ANDERSON et al. 1977 "the beha-

viours for which charges are carried are not evil in itself, as for example, are

robbery and homicide"; the conduct 'charged" is socially desirable and the conduct
"penalized" is not, since in fact the application of charges may imply considera-
ble social benefits, which is not the case with fines.

There are also differences in the application of charges and fines. Whereas
fines are applied on an individual basis, case by case, and only attain a small
number of transgressors, charges are applicable as a routine, to all water users.

The assessment of the value of the charges is usually done inside the water
management framework and eventually approvad by the government, this being usually
preceeded by the hearing of legislative or advisory councils that are part of the
water management framework at regional level.

In the implementation of the charging schemes that have recently been esta-
blished a conciliatory attitude has preveiled cver very rigid aor technocratic pg
sitions. Enquiries, consultations.and public hearings should be considered in or-
der to smooth out possible difficulties in the application of the law, which should
be applied wisely and only in the case of consistently serious infringements.

b) Financial aspects of the implemnertetion of econonic incentives

As previously referred to, one of the aims of pollution charges is to raise
funds for financing water supply and pollution control activities.

This financing can be made through different types of measures such as pay-
ment for construction of collective works by the water management authorities, com
pensation to polluters, grants to regional or local authorities, and support of
research and development programs or education and training programs.

The construction of collective works such as treatment plants that jointly
handle the waste of various polluters, reservoirs for regulating the discharge of
the watercourses receiving the effluents, reservoirs for storing the effluents of
several palluters or works for watercourse eeratior will obviously redound in  be
nefit for the water users.

Compensations to polluters may be due to those that are not expected to be
able to support entirely the cost of pollution charges. In view of the adoption
of different pollution charges for different regions, equity may not be ensured
to all polluters and this may be corrected by compensations,

The attribution of grants to regionzl or local authorities is intended to help
to support the expenses related with water supply or waste water discharge sys-
tems that are of the responsibility of these authorities. These grants may be in
the Form of subsidies, loans or advances.

Finally, an indirect type of financing is achieved through the support by
the governments to research and development problems or to education and training
programs in the area of pollution control, whose results are expected to benefit
the polluters at medium or long term.

In some cases subsidies may be granted to encourage industries to develop new
industrial processes and new systems of pollution control. Without this the users
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would prefer to invest in well proved technologies and not in new or non-traditio
nal technologiss. Special subsidies for testing new technologies should be avai-
lable, these subsidies being only reimbursable if the new techneclogy proves to be
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efficient. The results of these subsidized experiences should always be publici-
zed, whether the new technology proves efficient or not.

c) Administrative aspects of the implementation of economic incentives

The authorities responsible for enforcing abstraction and pollution charges
are usually placed at the national, regional and local levels.

At the national level are usually defined the general principles for the im
plementation of charge systems and some regulatory instruments. At regiocnal level
(vith regions ideally based on river basins), the charges are defined and applied
for the whole region, inorder to ensure an integrated regional water management po-
licy. At the local level there may be some regulations established by the munici-
palities, within the framework of the legislation established at the regional le-
vel.

For a smooth operation of the whole system an effective coordination between
the three levels is essential. In particular the establishment of charges and the
distribution of aid is often carried out in cooperation between the central ard
regional authorities.

An adequate system of monitoring of water consumption and pollution is very
important for the implementation of eccnomic incentives. In fact, as previously
nmenticned the zpplication of both systems of abstraciior. charges and pollution
charges entails the measurement of the rates of flow of water withdrawn or waste
water discharged. In the case of pollution charges it is also necessary to measu-
re the concentration of some pollutants or the level of some pollution parameters.

Flouw measurements are unexpensive and easily made. It is alsc easy to apply
proportional sampling techniques that meke it possible to collect a composite sam
ple representative of the average characteristics of the effluents. The determinag
tion of the concentration of pollutants and of the level of pollution parameters
is far more difficult.

The Biochemical Oxygen Demand (BOD) is the most frequently used measure of
the reduction of oxygen caused by most pollutants discharged in water courses.
The BOD is a parameter difficult to measure and not suited for continuous monitg
ring, because its determination implies the observation of the reduction of dis-
solved oxygen in a sample of pollution after five days under controlled condi-
tions in the laboratory.

To avoid these difficulties it is possible to do continuous monitoring of the
Total Organic Carbon (TOC) and Chemical Oxygen Demand (COD) parameters, that are
related to BOD. However, continuous measurements of TOC and COD are also expensi
ve.

The amount of suspended solids (SS) is another important parameter to be mea
sured when establishing charges. The steandard procedure for the determination of
5SS is also carried out in laboratory but it does involve a delay as the BOD. For
continuous monitoring of 5SS it is possible to measure the turbidity of water using
comparatively unexpensive techniques, but the correlation of this parameter with
55 is not always very accurate,

Other parameters of water pollution can also be the cobject of monitoring, so
me of them easily-like temperature and salinity (by measuring conductance)~,others-
~like several inorganic and organic comgounds—through more difficult and expensi-
ve procedures including automatic laborztory analysis based on special technigues
such as colorimetric and spectographic techniques.



The effectiveness of any cherge system is definitely conditioned by the ac-
curacy of the measurements of the pollution loads discharged.

The direct measurement of these lcads by the agency in charge of water mana-
gement would be extremely sexpensive and conseguently impracticable. The solution
usually adopted is to ensure that the polluters measure and report their dischar-
ges, and the agency only intervenes by means of surprise inspections. The agency
should also specify the methods used for monitoring and approve the performance
of the equipment installed,

The above solution is however adopted only in the case of major polluters.
. As was previously mentioned in the case of minor polluters it is currently admit.
ted that pollution charges are proportional to the volume of water withdrawn, the
number of employees or the volume of industrial output. :

d) Public and users participation in the implementation of economic incenti-
ves

——ea

Up to & short time ago, decisions regarding the problems of water resources
were taken chiefly by the public administration based on the judgement of its
Technical Staff. Participation of the public in the decisions, when there was any,
would only take place at an advanced stags of the procedure, after the fundamen-
tal decisions had all been taken. The only possibility left to citizens when they
disagreed with a water resources project was *to try and prevent it from being im
plemented. Frequent conflicts were thus created whose solution was in certain coun
tries left to the courts.

This procedure has been very much criticized lately because of the delays it
causes and consequent inconvenience. Therefore, as water resocurces problems are
getting more serious and citizens are becoming more aware of these problems, the-
re is a tendency to give the public a chznce to intervene in the decision-making
process, from the beginning.

The public participation in the decisions concerning water resources pro-
blems, particularly as regards economic incentives, entails actions to ensure that
this participation is carried out in 2 way that ensures the effective protec
tion of public interest.

Education institutions may have a very active part in public education pro-
cess., As regards the actions to be carried out for senior citizens, public educa-
tion may be achieved along several lines. The distribution of written information
or the presentation of adio-visual information spread directly through official
channels, different kinds of associations, or the press, are among the more passi
ve actions.

As regards education techniques of a more active kind we may quote those in
which the population actually takes part in the decisions taken in connectiocn with
specific cases, by means of meetings, public discussions, committees with the par,
ticipation of the public, etc.

The most direct type of participaticn as regards the establishing of charges
consists in discussing the standards and criteria related to charges between the au
thorities and the users.

Other possible solutions consist in discussions, in meetings of representa-
tives of water management authorities, users, citizens, regional bodies, and lo-
cal interests affected by water use or pslliution. Public hearings are also pOS~
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sible as wider forms of public participztion.

jo—n
Ul



A few instances of public participztion referred to in OCDE 1980b are:

" - required formation and use of advisory committees to make inputs in the

water quality management planning process;

- required publication and dissemination of water quality management plans
for comment and discussion at public hearings;

~ required publication (notice) of applications for permits to abstract
or discharge, with specified time period for comments and objections;

~ required publication of discharge standards for various industrial and
other types of dischargers with specified time period for comments;

-~ permission for private individuzls or groups to file court suits with
respect to discharge standards, behaviour of specific dischargers, indi-
vidual permits".

5. EFFECTIVENESS OF ABSTRACTION AND POLLUTION CHARGES AS ECONOMIC INCENTIVES

Abstraction and pollution charges will only be effective as economic incenti
ves if their value is high enough.

The value of the charges must reflect not only the coast of pollution control
measures but also the harm to other water users and to the environment. This in-
volves some difficulties as it is often not easy or even possible to evaluate hamm
to the environment. As a consequence, the consideration of this harm tends to be
neglected when establishing the charcges, which may, For thic reason, be fixed at
too low values.

When establishing the charges the consideration of the harm to other water
users, (quantified by external costs) has a consequence, allocation effects that
consist in the modification in production and consumption patterns as a response
to the modified price structure. The consideration of the harm to the enviraonment
creates reqgulatory effects that correspond to a@ reduction of certain types of pol
lution as a consequence of the modification of production and consumption pat-
terns.

WERNER 1980 reasoning on the effects and implications of economic incentives
in the countries of the Economic Commission for FEurcpe (ECE) states:

" -~ In the economic field, among others, such effects can be stated, e.g.:
economic returns and benefit of investments for water distribution, sup
ply and treatment; development of valuable cost-benefit procedures and
standard systems of calculation; higher production results per unit of
water; use of more efficient technologies in industry and agriculture with
higher profit and in this connexion lesser water demand and costs; a bet
ter function of the interaction between the state of the pollution of
water resources and their rational use; better and more comprehensive ma
nagement in water resources.

- In the social field such important problems are influenced as, for exam-
ple, the state of spollution of water resources and their use for human
consumption; growth of unemployment caused by dificulties for certain ip
dustries which use tooc much water; a rise in the level of prices by ad-
ded costs resulting from the control of pollution.

-~ The application of economic incentives and instruments involved in the
ECE countries have facilitated higher efficiency of capital investments

to coempare the alternatives, to distribute investments between the con
sumer involved, to establish disczunting norms, etc. That means also,
the right application of eccnowic incentives and instruments in time and
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space gives the opportunity tc influence industrial technological processes under
special consideration of rational utilizzation of water resources".

It is often claimed that the application of economic incentives may create
difficulties to some industries which degend very much on the water use, and copn
tribute to the growth of inflation by reising the level of prices. As previously
referred to in some cases compensations cr aids are used tosolve these problems,
in an attempt to ensure equity among the different users. These aids are of par-
ticular importance during transition periods in the first years after abstraction
or pollution charges have been established.

In each country the effectiveness of charges as economic incentives should
be periodically analysed through an adequate statistical analysis of the pertinent
economic, social and environmental data, the results of this analysis influencing
essentially the policy of charges to be implemented in the future.

One interesting aspect which conditions the effectiveness of application of
economic incentives are the individual and collective reactions to the implementa
tion of these incentives. These reactions may come mainly from the industry and
the public agencies involved with water management.

The opposition of affected industries to the introduction of economic incen-
tives is well known. The rationale for this opposition is that the industry will
be better off without the introduction of such incentives.

As ANDERSON et al. 1977 refer "under a charge system, a firm is almost cer-
tain to have to pay the CHarge, or spend money to abate in order to reduce its
charge payments., Under direct regulation, however, an industry might conclude that
because the enforcement mechanism is so cumbersome and ineffective, it either
will not have to pay for the most expensive kinds of abatement techniques,or will
be able to gain the monetary advantages of years of delay past the official dead
lines. Thus, all other factors being equal, the firm, in rational self-interesf,
would prefer the present system to an effective charge system'.

The reaction from public agencies cocmes from the fact that public administra
tion usually tends to react to inovation. This reaction has been very strong in
several countries that have adopted charge systems to replace standard systems.
ANDERSON nt al. 1977 also explains this situation, stating that'"agency perzonnel
are used to working with standards enforcsd by direct regulation,while effluent char-
ges are a new and uncertain program. The agency people usually have had a diffi-
cult time achieving whatever they have accomplished and are understandably reluc
tant to start the process over again under different ground rules. They think that
a charge system will require more stringent monitoring procedures than are now
in use, and doubt their feasibilty. Even when examining the monitoring procedures
that might be used under different charge proposals, they tend to search for ways
to "play the regulatory game" - to seek accommodations that would keep the regulg
ted firms pacified and thus make life easier for the agency".
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