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1. Introduction 

The current world financial crisis is imposing severe fiscal constraints in the 
emerging economies, particularly in Latin America (LA). Fiscal and tax reforms are being 
urgently conceived to reduce public expenditures and increasing fiscal capacity.  

Economic literature, however, is prone on identifying economic instruments (EIs) as 
a more efficient way to achieve environmental goals than quantity and technological 
options commonly denominated as command-and-control mechanisms (CAC)2. In addition 
to that, environmental taxes may be neutral by reducing total tax burden by their revenue 
results that, in some circumstances, may create less distorted ways of financing public 
funds by diverting taxation from “good things” (labour and capital) to “bad 
things”(degradation), the so-called double-dividend 3. 

However, the choice of an appropriate economic instrument is not only theoretically 
complex but also the experiences of their application are somehow full of controversy 
about their effectiveness of accomplishing the proposed environmental targets. In the case 
of LA there are also serious equity issues to be considered. 

In addition to that, the most common application of EIs, including in OECD region, 
has been to raise revenue in order to fund environmental programs and projects and/or to 
finance environmental management services4. 

Seroa da Motta, Huber and Ruitenbeek (1999) first presented a comprehensive 
survey the Latin America and Caribbean’s EI experiences in their status through the mid-
nineties. They concluded that there is a wide range of application of EIs in the region and 
that they have closely followed the OECD pattern with revenue-raising aims. Water 
charges have been the most advanced case. They have, however, showed problems in 
design and implementation issues, such as: 

 
i. Weak targeting and performance monitoring of environmental goals;  

ii. Lack of sound pricing criteria; 
iii. Poor performance on revenue collection. 

                                                 
1 Coordinator of Environmental Studies at IPEA. The author is thankful for the assistance of Rodrigo Padilha and Paula 

Aniceto throughout this report. 
2 Economic instruments here are used in the same context of market-based instruments, as they are also referred in the 

literature. 
3 See, for example, Bovenberg and Goulder (1996), Fullerton (1997) and Parry, Williams and Goulder (1999). 
4 See OECD (1994 and 1995). 



 
Fragile institutional capacity and arrangement was found to be the main bottleneck. 

The application of EIs often needs to work together with CAC and, consequently, EIs do 
not solve institutional problems. Indeed they tend to pose additional burden on regulators 
with the cooperation of experts on economics, taxation, and so on, apart from requiring 
joint action with economic agencies. 

Recent reports seem to indicate that these experiences have evolved and improved 
their performance5. A comprehensive and careful analysis to evaluate how much this 
pattern has changed is needed, indicating what has been the main driving force for such 
changes.  

Although one may recognize various forms of water charge systems in the region, 
all experiences attempt to adopt an integrated management framework. The French river 
basin system has been a paradigm for Latin America experiences. This was mostly due to 
the fact that the French system was created by governmental decision quite recently and 
implemented in a reasonable time with immediate results. Praising of this experience has 
obscured the identification of its main difficulties and constraints that, once recognized 
could be of great value for followers, particularly when countries in the region are already 
struggling to initiate or improve the implementation of their systems. 

Following this diagnostic, this study will review the water charge experiences in 
France, Mexico and Brazil. However, prior to country cases, the next chapter sets the 
theoretical and conceptual boundaries of the study. It will not attempt to propose new 
analytical insights relevant to economic instruments. Instead it will point out the most 
important issues brought up in the literature that will be useful to the understanding and the 
evaluation of the country case. In doing so, it will not only present these theoretical and 
practical issues but also it will bring in existing experiences that will help to elucidate the 
discussion. 

These country reviews were undertaken by local experts and are presented in the 
following sequence: France in Chapter 3, Mexico in Chapter 4 and Brazil in Chapter 5. The 
French description will concentrate on the implementation phase and recommendations that 
may generate useful insights for the LA region. In the Mexico case, emphasis is given on 
the several changes in design and implementation arrangements of the country’s water 
charge system already undertaken in the last decade. The very much more recent 
application of water charges in Brazil indicated that the policy and design processes should 
be extensively described in this country case. 

Despite of these differences in emphasis, each country evaluation is organized along 
the same guidelines covering topics of relevance for the application of a policy instrument, 
namely:  

 
(i) policy analysis phase: analyses the policy set in which the water EI was 

introduced as a mean of achieving policy goals. 
(ii) instrument design phase: related to the theoretical, institutional and legal basis 

on which the EI was conceived .  
(iii) instrument implementation phase: analyses successes and failures of the EI 

application and its review process. 

                                                 
5 See, for example, CEPAL’s recent reports: Seroa da Motta (2001), Acquatella  (2001) and Castro et. al. (2001). 



 
The last chapter then presents recommendations to improve the analyzed water EI 

and lessons to be taken into account for similar cases in the region. 
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2.1 Introduction 
The use of economic instruments (EI) has been analysed in a vast literature. 

Theoretical analysis started with the pioneer proposal of externality taxation of Pigou to the 
detailed and comprehensive theoretical work of Baumol and Oates (1974). Add to this 
numerous books and articles dealing with specific particularities in distinct contexts. The 
same abundance is found for the literature of EI experiences. It is specially worth noting the 
diverse OECD (for example, OECD, 1994 and 1995) publications that describe and analyse 
every single and specific case of EI in developed countries. A detailed survey for selected 
developing countries can be found in Rietbergen-Mccracken and Abaza (2000). A recent 
survey of Stavins (2002) covers all regions in the world pointing out reasons from failures 
and successes. For the Latin America and Caribbean the World Bank research in Seroa , 
Huber and Ruitenbeek (1999) presents the first comprehensive analysis of EI uses, later 
complemented by a Cepal study in Acquintella (2001).  A useful earlier citation is 
Panayotou (1993).  

This section will not attempt to propose new theoretical or analytical insights 
relevant to EI use in the Latin American region. Instead it will point out the issues brought 
up in the literature that will be most useful to the understanding and evaluating the case 
studies of water EIs that are fully described in the following sections. In doing so, it will 
not only present these theoretical and practical issues but also it will discuss the existing 
experiences that will help to elucidate the discussion. 

We will not also address other important pricing EIs, such as, deposit-return 
schemes for solid wastes and demand-oriented schemes, such as, ecolabeling. Although 
they can be ancillary instruments for water use and pollution, they do not fit directly into 
water management practices that will be analyzed. 

Mixing theoretical and conceptual notes with a brief review of practical cases we 
also hope to offer a framework that clarify the most important issues of EI design and 
application and so helping future initiatives. Along these lines, at the end of the section, we 
have added suggested guidelines for EI formulation. 

  
2.2 Conceptual framework 

The basic principle of economic instruments is the “polluter/user pays principle” 
that shifts the initial costs of uses of natural resources from the society as a whole to 
polluters and users.  

Any environmental regulation, such as, norms, standards, tax, quotas, etc, poses 
such costs on polluters/users and, therefore, change relative prices of natural resources. 
Consequently, there will be economic incentives to alter pollution and use patterns and so 
any of those instruments can be all considered as economic instruments. 

According to Seroa et al.(1999), no standardized definition of an EI exists. A 
‘weak’ EI uses regulations, and are usually denominated as command-and-control (CAC) in 
the literature, whereas a ‘strong’ EI uses mainly market forces to decentralize decision-
making and are those commonly referred as typical market-based instrument. 

The ‘strength’ of an EI depends on the degree of flexibility that a polluter has in 
achieving a given environmental target. A ‘weak’ EI uses regulation to dictate the type of 
process that must be used and failure to comply results in economic sanctions. A ‘strong’ 
EI reckons mainly on market forces to determine the best way to meet a given standard or 
goal. 

  



‘Flexibility’ refers to the degree to which social (or state) decisions are transferred 
to the private (individual) level. A strong EI decentralizes decision-making, giving the 
polluter or resource users a maximum amount of flexibility to select the production or 
consumption options that minimizes its control, thus ensuring that profit- or utility-
maximizing behavior generates the ‘lowest social cost’ outcome of achieving a particular 
level of environmental quality. 

There is a broad spectrum of instruments available, all of which have some implicit 
or explicit incentive effect, from fines to tradable permits. This fall across a continuum 
ranging from very strict command approaches to decentralized approaches relying on 
market or legal mechanisms, as shown in Table 1. 

 
Table 1: Spectrum of Policy Instruments with Economic Incentives 

 
 CONTROL-ORIENTED  ?   ?   MARKET-ORIENTED   ?     ?    LITIGATION-ORIENTED 
Regulations  
& Sanctions  

Charges, 
Taxes & Fees 

Market 
Creation 

Final Demand 
Intervention 

Liability 
Legislation 

General Examples 
Standards: 
Government 
restricts nature 
and amount of 
pollution or 
resource use for 
individual 
polluters or 
resource users. 
Compliance is 
monitored and 
sanctions made 
(fines, closure, 
jail terms) for 
non-compliance. 

Effluent or 
User Charges: 
Government 
charges fee to 
individual 
polluters or 
resource users 
based on 
amount of 
pollution or 
resource use 
and nature of 
receiving 
medium. Fee 
is high 
enough to 
create 
incentive to 
reduce 
impacts. 

Tradable 
Permits: 
Government 
establishes a 
system of 
tradable 
pollution or 
resource use 
permits, 
auctions or 
distributes 
permits, and 
monitors 
compliance. 
Polluters or 
resource 
users trade 
permits at 
unregulated 
market 
prices. 

Performance 
Rating: 
Government 
supports a 
labeling or 
performance-
rating program 
that requires 
disclosure of 
environmental 
information on 
the final end-use 
product. 
Performance 
based on 
adoption of ISO 
14000 voluntary 
guidelines Eco-
labels attached 
to 
‘environmentally 
friendly’ 
products. 

Strict Liability 
Legislation: The 
polluter or 
resource user by 
law is required 
to pay any 
damages to 
those affected. 
Damaged parties 
collect 
settlements 
through 
litigation and 
court system. 

Specific Examples of Applications  
• Pollution 
standards 
• Fines and other 
sanctions 
• Licensing of 
economic 

• Water user 
charges  
• Greening of 
conventional 
taxes 
• Royalties 

• Tradable 
use rights on 
resource use 
or pollution 
levels  
• Market-

• Eco-labeling  
• Education 
regarding 
recycling and re-
use 
• Disclosure 

• Damages 
compensation 
• Liability on 
neglecting firm’s 
managers and 
environmental 



activities 
and land-use 
restrictions 
• Construction 
impact 
regulations for 
roads, pipelines, 
ports, or 
communications 
grids 
• Environmental 
guidelines  
• Bans applied to 
materials deemed 
unacceptable for 
solid waste 
collection 
services 
  

and financial 
compensation 
for natural 
resources 
exploitation 
• Taxes to 
encourage re-
use or 
recycling of 
problem 
materials  
• Tipping fees 
on solid 
wastes 
  

based 
development 
rights 
• Deposit-
refund 
systems for 
solid and 
hazardous 
wastes 
• Tradable 
permits for 
water 
abstraction 
rights, and 
water and air 
pollution 
emissions 
  

legislation  
• Black- list of 
polluters 

authorities 
• Long-term 
performance 
bonds  
• “Zero Net 
Impact” 
requirements for 
road alignments, 
pipelines or 
utility rights of 
way, and water 
crossings 
  

Source: Seroa, Huber and Ruitenbeek (1999) 
 

In these notes our focus will be concentrated on economic instruments that use 
pricing incentives. 

  
2.3 Pricing instruments 

  
As said before, fines or any other sanction also impose costs on polluters and users. 

Profit maximization would make agents equalize non-compliance and compliance costs at 
the margin. However, these non-compliance costs are related to mandatory standards or 
abatement procedures that polluters and users must follow at individual levels. Non-
compliance costs will depend then on the sanction level weighted by the probability of 
being caught in non-compliance, that is, the expected sanction value7. 

Sanction values are price incentives for private compliance levels and not 
necessarily for social cost-minimization of environmental control. The penalty level in this 
context must be high enough to create an incentive for all polluters/users to avoid non-
compliance. Since compliance costs among polluters/users will differ, sanction value has to 
set at the highest marginal cost among agents to achieve individual compliance level. 
Otherwise, there always be at least one agent in non-compliance status. Also no agent 
would be willing to control to levels below the assigned individual level.  

If, instead, all pollution/use level were charged, each agent’s level would be 
different. Agents with lowest costs will control more than agents with highest costs.  At the 
end, all private agents face the same marginal cost, that is, marginal cost are equalized cross 
agents. The total volume of control will follow the least-cost path among agents. 

                                                 
7See seminal work f Becker (1968). There are other non-compliance costs related to image effects on sales and stock 
values, demand restrictions, and access to credit. See, for example, Seroa da Motta (2001). 



Horizontal equity impacts are also more interesting than with a single standard for 
everyone. Since the control level will increase to the point that pollution/use price equalizes 
marginal control cost, all controlled units will cost less than the pollution/use whereas 
pollution and use level not controlled will be charged the fixed pollution/use price.  

Apart from that static result, charging all units of pollution and use will create a 
stronger incentive for technological change since all units will cost and not only those 
required to achieve compliance status. 

Therefore, economic instruments are in principle cost-effective, in static and 
dynamic terms, in that they aim to achieve an aggregate level of environmental control 
without setting individual mandatory control levels. Again profit maximization will lead 
agents to minimize control costs. However, in this case we have a pure price incentive since 
polluters and users are allowed to set their own pollution/use levels.To meet the desirable 
environmental quality level, however, pollution prices for each unit of pollution and each 
source must be set so that the given volumes and locations of discharges lead to the desired 
aggregate ambient environmental conditions. Again, as in the case of sanctions, regulators 
must know agent’s marginal control curves and they must know the mixing properties of 
the environmental medium (e.g., river basin) to set the appropria te charge levels. 

  
2.4 Pricing criteria 

In the case of pricing instruments, such as, charges, taxes and fees, apart from the 
flexibility issue, another important feature is related to its pricing criteria. That is, what is 
the goal to be achieved with pricing in the chosen instrument? 

 
Pricing criteria can be applied to accomplish three distinct goals: 
  
Achievement of the optimal use level: pricing full negative external costs in 

production and consumption activities to equalize prices to total full social costs. So 
regulators set optimal prices and the resulting pattern (volume and location) of 
pollution/use levels will yield the optimal degradation level. This is the so-called “pigovian 
tax” approach8 and requires the estimation of marginal damage curves for each pollutant 
and use under taxation, as well as understanding of how pollutants mix and degrade in the 
environment. Note that aggregate pollution/use level targets will vary by location according 
the desired ambient quality in each location and, consequently, will also charge levels. In 
fact, it has been never fully applied because of these insurmountable valuation tasks.  

Improvement of cost -effectiveness: pricing pollution and use levels in order to meet 
a previously set aggregate level of pollution and use. Its full application requires the 
knowledge of marginal control cost curves (in order to set the price at the correct level to 
achieve the aggregate pollution goal) and allow sources more flexibility to achieve 
discharge goals at lowest social costs.  

Generation of revenue: pricing natural resource uses to generate revenue. Society 
sets a desirable level of provision costs and prices are set to generate revenue levels that 
meet these cost requirements.  

 

                                                 
8Named after Arthur Cecil Pigou, economist who has first proposed it in the 1920’s 
. 



Although it seems too obvious, it is worth to emphasize that the first and most 
important decision before applying an EI is to define policy objectives and their 
restrictions. Making policy goals compatible with pricing criteria is a crucial component of 
EI that is not always recognized through the design, implementation and performance 
analysis of an economic instrument.  

Moreover, the conciliation of more than one goal into a single criterion is not trivial. 
As can be seen, each of the above pricing procedure pursues a distinct objective function 
and follows distinct optimization strategies, price sets and estimation complexities.  

Revenues from externality and behavior prices can be positive, but they will be 
bounded to the use or degradation levels rather than any budget constraint, as in the case of 
financing prices. This revenue would not be also zero if it were to allow flexibility to users 
and a zero degradation or use levels were not pursued. If the prices are properly set, 
resultant revenue will tend to reach a stationary level that would be only altered when 
environmental costs and targets are revised or control costs altered. 

Note that any of the criteria above presented can be set with restrictions based on 
distributive criteria on their objective functions, such as ability to pay and minimum free 
use level. That is, prices will be set with distributive weighting and allow for cross-subsidy 
mechanisms9. 

  
2.5 Cost-Saving potentiality 

As said before, knowledge of cost functions are needed to set environmental prices. 
They are also required to estimate how much cost-saving will the EI generate. Knowing the 
magnitude of these benefits regulators may persuade society and agents to cooperate and 
also evaluate the total effectiveness of the EI when the resulting implementation costs are 
taken into account. 

It is clear that potential cost-savings with economic instruments will depend on 
control cost heterogeneity among polluters/users that, in turn, depend on location, size, 
technology, information and managerial skills and other factors. If all agents have the 
similar marginal control cost functions, either CAC standards or charges will lead to the 
social least-cost path. 

For example, a simulation study (Seroa and Mendes, 1996) undertaken for the 
industrial sector in the State of São Paulo reveals that the use of pollution tax on organic 
matter, to achieve about 90% of aggregate abatement level in the Tietê river basin,  may 
reduce by 70% the total abatement costs incurred by the sector when compared with a 
traditional command-and-control approach. (Carlson et. al. 1998), for example, present a 
survey of cost-savings for sulfur dioxide allowance trading in USA of about 35%10. 

However, regulators must have in mind that these cost-saving benefits must be 
balanced against implementation costs including staffing and monitoring facilities.  

Sometimes the introduction of an economic instrument requires a great deal of 
institutional changes in terms of expertise, tax collection and monitoring that may dissipate 
social control cost-savings.  

Although charges can be first applied based on estimated emission or use levels and 
next developed with self-reporting schemes, so managerial (inventory, sampling 
monitoring, etc) procedures to verify and validate reports have to be in place and additional 
                                                 
9 In any case, this would be a departure from first best pricing. 
10See Hahn (2000) for a survey on this matter. 



administrative capacity (bill emission, accounting, etc) has to be built for charge collection. 
These are sometime more costly than the procedures already in place for CAC.  

If CAC instruments are failing exactly due to the weakness of institutional capacity, 
so will the EI if changes are not introduced. There is a temptation to reckon on EI revenues 
to build up the needed institutional capacity. However, revenue results, in turn, depend also 
on institutional capacity. This vicious circle is observed in several EI experiences in Latin 
America, as already pointed out in (Seroa da Motta et al. 1999).  
2.6 Environmental targeting and uncertainty 

Cost-effectiveness of an EI is also dependent on how close is the connection 
between what is precied and the quality of the environment. If the immediate source of 
environmental damage is not directly targeted then the policy may increase distortion 
elsewhere in the economy. There are cases that emission or use levels are not observable 
and so pricing will be on inputs, products or services that are related to (but not the same 
as) the environmental problems that policies is aimed to address. The so-called product or 
output tax for air pollution control is used in several OECD countries that tax, for example, 
car sales, fuel consumption, and so on (OECD, 1994 and 1995) since measurement of 
actual individual emissions is costly. As these proxies do not target the true emission levels 
(for example, car model, good maintenance and driving pattern affect car’s emission as 
well) there will be economic losses associated with mistargeting.  

It is also true that the more heterogeneous is the pollution and use under targeting 
the more complex the pricing system will be since aggregate targets may vary in spatial 
terms and pricing structure will need to create spatial weighting to cope with that. So 
homogeneous pollution from air pollution in the atmosphere are usually simpler to regulate 
cost-effectively than liquid effluents in water bodies.   

As said before, regulators will set environmental price levels according to their 
assumption about agents’ abatement marginal cost curves. These curves, however, are not 
fully observable and also change dynamically with technological and managerial 
advancements, within and outside the production and consumption patterns targeted by the 
environmental policies. In addition to that, it must be remembered that the basis of an EI is 
cost-differentiation and low transaction costs, so it is an instrument to be usually applied 
when there are a quite number of agents and, consequently, a great variety of costs.  

So effective price setting is usually very expensive and to keep administration cost 
low, experiences of environmental pricing has been applied by adjusting price levels 
gradually based on results overtime. That is, if regulators do not have perfect information 
on these curves, a trial-and-error may be attempted – though this risks costly errors in 
private sector investments (too much or too little or the wrong kinds).  

Cost-effectiveness of EI depends also on symmetry of information. As in the case of 
CAC if polluters/users know more than regulators about their technological abatement 
opportunities there will be a case for adverse selection and, consequently, bad targeting in 
enforcement efforts.  

If the application of an EI is based is made under uncertainty about abatement-cost 
of agents, it may be the case that either pollution is reduced too much with the unnecessary 
increasing economic distortions or reducing less than necessary with not desirable 
environmental gains.  

Exceeding reduction may be politically acceptable whereas the same may, however, 
not occur with insufficient control. This is particularly serious when marginal damage 
caused by pollution or use levels is very sensitive to small variation of pollution/use levels 



(i.e., steeply sloped). When that is the case, high damage levels may occur due to minor 
price targeting errors. Therefore, experiences with environmental prices are usually related 
to pollutants, such as, organic matters and suspend solids, carbon dioxide, and others with 
such features and not, for example, in nuclear waste. How much steep the damage curve is 
will also depend on the current assimilative capacity and carrying capacity of the media or 
biome that is to be protected. 

When there is uncertainty about the cost functions and damage functions are 
thought to be steep, as described in the previous paragraph, it may be possible that market 
creation controlling quantities should be attempted instead (Weitzman, 1974 and Stavins, 
1996).  

  
2.7 Subsidies 

Environmental subsidies in all forms are widely employed in environmental 
management, and, depending on their form, they may also provide a marginal economic 
incentive in the sense that they change relative prices of environmental control by reducing 
its effective costs. In the short term, a price on pollution/use levels or a subsidy per unit of 
control will lead to the same control equilibrium level. In a dynamic perspective, however, 
results differ since incentives for technological change is reduced since control costs are not 
borne by polluters and users. And new firms entering the market will be also claiming 
subsidies, so the subsidy approach can encourage new entry that increases pollution despite 
the reduction effort of the existing firms.  

In equity terms, moreover, a subsidy is somehow diluting control costs among all 
taxpayers or reducing the costs borne by the actual users of natural resources. 

In the OECD region subsidies are largely applied in the form of tax rebate as well as 
trough [define?] credit (from general budget or special fund, see OECD, 1994 and 1995). 
There are also a great number of fiscal and credit subsidies in Latin America for 
environmental protection on industrial investment control from end-of-pipe to R&D as well 
as for reforestation (Seroa da Motta et al. 1999 and Acquintella, 2001).  

Exemptions and tax differentiation among payees abound in the OECD (Ekins and 
Speck, 1999). As mentioned before, there could be equity and competitiveness reasons to 
protect some polluters/users with reduced environmental price. But many of the subsidy 
programs do not operate by affecting marginal cost of compliance; they are more akin to 
lump sum transfers.  

For example, the well-known water charges (“redevances”) in France are not fully 
applied on agricultural use (see Chapter 3) even though this is a highly water- intense and 
polluting sector. And most water charge levels in Europe are progressively set for 
distributive reasons. Also the famous carbon taxes applied in Scandinavian countries alos 
have exemption schemes (Ekins and Speck, 1999) for energy-intense industries. 

These subsidies are inevitable since there always be an attempt to trade off 
environmental and growth targets. Regulators can behave so as to maximize political 
support and potential losers may have enough political power to adjust the proposed charge 
schedule on their favour. The phenomenon of regulatory capture is well understood, 
(Stigler 1971 and Peltzman 1976), and more specifically, strong evidence exists in the 
application of environmental CAC (see, for example, Gray and Deily 1996, Magat and 
Viscusi, 1990 for the USA case and Seroa, 2001 for the Brazilian case) when regulators 
may compromise technological standards and compliance adjustment periods to 
accommodate equity, growth and competitiveness on regional and national levels.   



Only if water and the others not subsidized are, in fact, overpriced to make up the 
subsidy amount (the cross-effect) in order to either achieve the environmental or revenue 
targets, does the taxpayer not end up paying the bill. However, it must be understood that 
cross-subsidies, even when aggregate environmental and revenue targets are met, assure 
equity gains only at the expense of efficiency, since overpriced agents will pay in excess of 
their opportunity costs.   

Subsidies may also come in the form of financing facilities for payees from a fund 
composed of revenues of environmental charges. This is common in most water charge 
schemes based on river basin management (see the following 3 country cases). Financing 
of facilities can be done directly with subsidized loans for abatement expenditures or 
indirectly through the construction of water and sanitation utilities. 
 
2.8 Revenues and incentives 

Experiences within the OECD show that the use of EI is dominated by revenue-
raising aims and that they do not fully replace CAC or form part of the process towards 
reducing government intervention (see OECD 1995, Svendsen, 1998 and Stavins, 2002).  

As previously pointed out by Seroa da Motta, Huber and Ruitenbeek (1999), in 
Latin America the use EI reflects a very strong revenue incentive and works with no change 
in CAC, almost as a complement to regulation. This does not mean that taxation towards 
revenue will induce no change on production and use patterns. Any change in water’s 
relative price must affect use level according to each agent’s price and income elasticities.   

Since compensatory measures in terms of loans and environmental investments, as 
discussed earlier are commom it is difficult to separate the effect of financing facilities 
from the charge price incentive.  

In Holland, where water pollution charge level has been higher than, for example, in 
France, Bressers and Schuddeboomm (1996) found that charge level and control level have 
a correlation as high as 70%. That is, in the Dutch case it seems that the charge itself play 
an important price incentive role.  

The same was found by Ardilla and Guzman (2002) for Colombia’s water charge. 
The price incentive in the Colombian case was intentionally introduced in the newest water 
charge framework. 

As described in Seroa da Motta, Rudas and Ramírez (2000), charges for effluent 
discharges and water uses  (“tasas retributivas”) have been applied in Colombia since 1974 
by the regional environmental agencies. The very few applications of these charges were 
implemented with a cost-recovery approach aimed at the operational costs of monitoring 
systems. The failures to expand coverage and introduce pollution/use criteria in the 
determination of charge levels were due to lack of appropriate design of the instrument, 
information about impacts, lack of compatibility with the available monitoring system, and 
lack of planning for the expansion of its coverage. Consequently, the system faced vigorous 
public and political opposition.   

No significant revenue results were accomplished. In 1993, a new environmental 
legislation was passed in Colombia in which pollution charges are clearly specified based 
on the criterion of covering full environmental costs. That is, the goal is to impose 
externality prices with charge level defined according to the value of water environmental 
service and the users’ environmental damage.11 However, this pricing criterion has never 

                                                 
11Although initially implemented for water management, these charges can be applied broadly for any environmental 



been fully implemented because of the complexity of defining charge levels, which resulted 
in strong legal and political opposition. 

Aware of such overshooting, a decree in 1997 proposed a new charge regulation 
attempting to reconcile the current legislation with a new regulation that would allows 
charge levels to be determined in stages, with rates gradually estimated and implemented. 
Moreover, attention has been paid to careful analysis of economic and social impacts for 
future negotiations with polluters and users.  

The main issues defined by this decree are the following: 
  

?? Initially, the tax will be charged only on emissions of BOD and TSS 
according to a minimum tax rate.  

?? Each regional environmental authority (AAR) will establish an 
environmental target, which will be revised every five years. A consensus-based 
regional process involving the different agents and communities using the resource 
will determine the environmental target. 

?? Polluters must present an emission report every six months and random 
emission tests will undertake to verify and, if necessary to correct,  the information. 

?? Tax rates will be adjusted each six months on a regional basis by a constant 
factor of 0.5 from 1.5 up to maximum of 5.5 until the environmental target is met.  

  
As fully described in Rudas (2002) and Castro et. al.  (2001), this new legislation 

eliminates the cost-recovery limitations on charges that now may be fixed on incentive 
basis. However, the constraints previously discussed now seem more severe. The 
complexity of the new way of setting charges demands a more sophisticated institutional 
capacity and success has been only observed in three AARs that had already good 
inventories and monitoring capabilities and can count on trained staff.  

Moreover, as Rudas (2002) emphasizes, in the AARs that successfully implemented 
the system, abatement efforts were mostly accomplished by the industrial sector that also is 
correctly paying the tax. However, sanitation agencies, due to its state-ownership, are 
neither controlling and nor paying. Even though judicial enforcement has been recently 
employed to collect due tax payments from sanitation companies, there is political 
opposition by the industrial users to the automatic adjustments in tax levels. They regard 
these adjustments as unfair since they claim that they have done the abatement effort. In 
sum, the cost equalizing mechanism is not understood yet.  

Despite its partial implementation and the existing misunderstanding, the 
Colombian case is ingenious pricing criteria that conciliate cost-recovery and price 
incentives. 

  
2.9 Double dividend 

In addition to the gains in cost-effectiveness in applying environmental policies, 
environmental taxes may be neutral by reducing total tax burden. Reducting tax burden 
elsewhere using the resulting environmental tax revenue, i.e. tax recycling, it is possible to 
reduce general tax distortion in the economy. In sum, environmental taxation can be a less 
distorting way of financing public funds and diverting taxation from “good things” (labour 

                                                                                                                                                     
service. 



and capital) to “bad things”(degradation). This opportunity is often referred to as the 
double-dividend.  

  
Of course, tax recycling only produces a dividend if the replaced tax is more 

distorting than the one taking its place 12. Therefore, the possibility of a double-dividend 
will depend on the existing tax effects of each tax under consideration and so it will vary 
for each country. 

Such a shift, however, is not a trivial matter. It depends on a solid fiscal system able 
to make adjustments and also on a good environmental monitoring and regulation 
enforcement.. Therefore, the implementation of appropriate economic instruments requires 
an institutional framework that integrates environmental and fiscal expertise and 
capabilities.  

Such schemes that divert revenue raised to general budget are already in place for 
CO2 tax in Scandinavian countries (see Ekins, 1999) where fiscal reforms are already in 
place and bureaucratic complexity is not a severe constraint. 

  
2.10 Market creation 

Instead of using prices on uses and pollution levels to achieve quantitative 
environmental targets, regulators could create markets where agents compete for 
quantitative rights (credits or permits) to pollute or use. As these rights could be tradable 
among agents, then an equilibrium price would emerge through trade. With perfect 
information and no transaction costs, both pricing and market creation EI would generate 
the same cost-effectiveness gains. Otherwise, as already discussed earlier, pricing is more 
appropriate when there is uncertainty about abatement costs but marginal damages are not 
seen as potentially rising rapidly with environmental degradation; whereas quantitative 
controls with market trading is preferred when there is more uncertainty related to the rise 
of damage costs13. 

The initial allocation may either be sold in auction or distributed freely. With an 
appropriate auction mechanism, revenues from sales match the tax revenue that would 
come from prices. Since trade will guide the final allocation, the initial allocation may not 
be that relevant in terms of cost-effectiveness14. Apart from cost-effectiveness gains, 
regulators are also able to raise revenue and a double-dividend opportunity exists. When 
free distribution is followed, all income transfer takes place among agents and, 
consequently, agents with a surplus of rights capture the rents.It is, however, on equity 
grounds because those receiving rights above their needs make gains from trade. 

 
  
Markets require also certain specific conditions for success, such as: 

                                                 
12The higher is the marginal cost of public funding the higher is the chance of double-dividend. See, for example, 
Bovenberg and Goulder (1996), Fullerton (1997) and Parry, Williams and Goulder (1999). 
13 It depends on linear cost curves and correlation between these two functions is also important in choosing price or 
market (quantity) approaches, see Stavins (1996). 
14This is the main result of the Coase theorem, although transaction costs affect this result. We are not exploring the issue 
but any textbook on environmental economics discusses it in more details. Pre-existing distortions also are a source of 
differences between auctioned and allocated permits.  Aside from the double dividend issue, these pre-existing distortions 
can arise for example in the regulation of the electricity sector.  If that sector has prices based on total cost recovery and 
permits are allocated for free, costs and therefore prices will differ from what would prevail under an auction (or full 
market-based electricity pricing). 



  
1 – Secure property rights that enable agents to trade with no uncertainty about 

ownership. 
2 – Transactions costs of trading, information, and bureaucratic behaviour must be 

low, otherwise trade gains are dissipated. 
3 – Production markets must not show distortions in terms of market power that 

could be passed through environmental right markets and also dissipate trade gains. 
  
Industrial pollution control in USA has traditionally followed market creation 

approaches since the seventies, with a vast literature on their performance15. Air pollution 
control started with the 1974 EPA Emission Trading Programme restricted to some air 
basins in the country. The Programme succeeded in making agents complying with their 
rights but fails to motivate trade due mainly to unsecured property rights associated to the 
novelty and weak legal basis of the Programme. Other nation-wide air pollution 
experiences, controlling lead, NOx and SO2 emissions, were later implemented with careful 
attention to property right and transaction costs issues and managed to achieve quite 
significant trade gains (Hahn, 2000 and Svendsen, 1998).  

The best known of these is the Sulphur Dioxide Allowance Trading in the US.  It 
began as an informal market for trading SO2 emission rights among thermal power plants 
in the eastern part of the country, and it has developed into a formal and sophisticated 
nation-wide trading system among electricity plants with spot and future market to help 
identify and effectuate transactions (including at the Chicago Board of Trade).  

Currently, markets for greenhouse gases on global terms are beginning to be built, 
including one within the Kyoto Protocol. 16 

Industrial air pollution control in Santiago city started in early nineties has faced 
initially the same constraints on trade due to unsecured property rights and high 
administrative costs resulted from weak institutional legal basis (O’Ryan, 2002).  

Experiences with water markets in some basins in USA had a different performance 
and all failed to motivate trade mostly due to high transaction costs on the agent to transfer 
rights and on the regulator-side for monitoring (Svendsen,1998). The same diagnosis is 
recognised for water market in Chile (Donoso, 2002).  

In sum, market creation has a great appeal since quantitative limits on total 
discharges are assured (given proper enforcement) and pricing is left to trade without the 
need of trial-and-error approaches. On the one hand, that alleviate the regulator’s demand 
for information on abatement costs, on the other, however, it requires a sensitive market 
conditions and expertise and, as with direct pricing approaches, the ultimate environmental 
outcome may be hard to gauge in advance. 
 
2.11 Concluding remarks 

 The economic literature is prone to identify economic instruments (EIs) as a more 
efficient way to achieve environmental goals than quantity and technological regulations 
commonly called as command-and-control mechanisms (CAC)17.  

                                                 
15For example, see Hahn (2000) and Svendsen (1998).  
16See, for example, a survey in IPCC (2001, chapters 7 and 8). 
17Economic instruments here are used in the same context of market-based instruments, as they are also referred in the 
literature. See, for example, textbook of Baumol and Oates (1988). 



The choice of an appropriate economic instrument is, however, theoretically 
complex and the experiences with their application remains full of controversy about their 
effectiveness of accomplishing the proposed environmental targets. In the case of LA there 
are also serious equity issues to be considered. 

In addition to that, the most common application of EIs, including in the ones in the 
OECD region, has been to raise revenue in order to fund environmental programs and 
projects and/or to finance environmental management services18. 

In Latin America and Caribbean (LAC) the EI experiences covered a wide range of 
application of EIs in the region that have closely followed the OECD pattern with revenue-
raising aims. However, water charges have been the most advanced case and efforts are 
now being made to reconcile financing and incentive results.  

 
In sum, LAC experiences have shown problems in design and implementation 

issues, such as: 
  

?? Weak targeting and performance monitoring of environmental goals;  
?? Lack of sound pricing criteria; and 
?? Poor performance in revenue collection. 

  
As previous works (Seroa da Motta, Huber and Ruitenbeek, 1999 and Acquintella, 

2001) have already pointed out, fragile institutional capacity and arrangement are the main 
bottlenecks. The application of EIs often needs to work together with CAC and, 
consequently, EIs do not solve existing institutional problems. Indeed they do not reduce 
the burden on regulators for monitoring and additionally they demand expertise on 
economic analysis and taxation, apart from requiring joint action with economic agencies. 

The French river basin system has been a paradigm for Latin America experiences. 
This seems mostly due to the fact that the French system was created by governmental 
decision quite recently and implemented in a reasonable time, and able to produce 
immediate results. Praising of this experience has obscured the identification of its main 
difficulties and constraints that, once recognized, could be of great value for followers, 
particularly when countries in the region are already struggling to initiate or improve the 
implementation of their systems. 

Recent reports seem to indicate that these experiences have evolved and improved 
their performance. A comprehensive and careful analysis to evaluate how much this pattern 
has changed, as in the Colombian case by Ardila and Guzman (2002), Rudas (2002) and 
CAEMA (2001), is useful to indicate what has been the main driving force for such 
changes.  

Based on that diagnosis, the following report will discuss the lessons of the French 
case that could be useful for the region’s development of water EI. Subsequent sections will 
analyze in detail the development of water charges in Mexico and Brazil and their impacts 
on polluters’ behaviour and resulting environmental control, use pattern changes, charge 
distributive burden, revenue path and other expected outcomes.  

  

                                                 
18See OECD (1994 and 1995). 



Annex: A.1 Suggested guidelines for EI Application 
When administrative costs are high and demand more institutional capacity than is 

available, a pricing instrument can probably face the same institutional constraints as those 
identified for control-oriented instruments. Not only may environmental goals be frustrated; 
in some cases, the application of the pricing instrument result in additional budget needs 
rather than generating extra revenue, as expected.  

Therefore, much of the institutional effort on the application of the EI should be 
concentrated on its design in order to select  “viable” instruments not the “best” or most 
“desirable” ones. In doing so, regulators may adjust their existing and potential institutional 
capacity to the required enforcement needs. 

Here will be described detailed guidelines, as first presented in Seroa da Motta 
(1998a). The proposals are presented in such a way as may possibly be helpful to future 
initiatives on EI applications for environmental management in the region. 

The guidelines for EI formulation are presented in three phases:  policy analysis 
phase, instrument analysis phase and instrument development phase. 

  
a) Policy analysis phase 

Prior to any attempt to develop an EI, regulators may first need to analyze the policy 
aims and the current status of the natural resource uses. 

  
The objective of the environmental policy 

This is the most important step in formulating an EI. It is an obvious step, but it is 
often neglected, particularly when regulators are eager to transfer a “good” OECD 
experience with a particular EI to their country. Regulators must first clarify the 
environmental policy and the aims for which the EI is being considered. The main outcome 
of this phase should be to set the policy objectives and the role of the EI, such as an 
externality correction and/or revenue- raising.  Note that an EI is by definition an 
instrument and cannot replace policy aims. It is designed to serve a policy and not the other 
way round.  

  
Current command-and-control mechanisms 

It is paramount to identify the reasons for the problems of whatever CAC is already 
in place to serve the environmental policy aims that the EI is supposed to replace. Very 
often lack of monitoring capacity, environmental and growth conflicts, and political 
constraints identified will also be barriers to EI application. In some cases, such barriers 
may prove to be higher for price devices than for generalized CAC. Note also that ambient 
standards and environmental sanctions will be pertinent to EI enforcement.  

  
Current distortionary fiscal instruments affecting the environmental goals 

Sectoral policies do also apply EIs for their own aims. A subsidy or a tax on an 
economic activity may encourage the overuse of a certain natural resource. The removal of 
these distortionary fiscal instruments would theoretically be necessary to increase the 
efficiency of an environmental EI and sometimes may be more practical than attempting to 
counteract them with a new environmental EI, although sectoral political power has to be 
faced and may make change impossible. 

  
Causes and sources of the environmental problem addressed by the policy aims 



As was said above, economic instruments are designed to act on natural users of 
resources by adjusting their use levels to some desirable leve l or making them contribute 
payments to finance environmental activities. Therefore, a clear identification of the causes 
and sources of pollution or depletion that the policy is addressing is fundamental to an 
understanding of users and their economic behavior.  

  
Environmental damage, control, and opportunity cost assessments 

An EI will necessarily affect environmental damages and users control efforts (and 
thus marginal opportunity costs) related to the policy aims. Therefore, some estimate, even 
a rough one, of damages and control costs is needed before an EI is selected. Otherwise, 
pricing devices will lack consistency.  

  
b) Instrument analysis phase 

Once the policy analysis is prepared, regulators can move on to the phase of 
considering the selection of appropriate instruments.  

  
Theoretical analysis  

Prior to the analysis of other country or regional experiences, a theoretical analysis 
must identify theoretical options. Economic instruments have efficiency conditions that 
regulators must be aware of and put in perspective against their own case. Although there 
are numerous studies proposing EIs, they often take into account these conditions in a 
comprehensive way. Market power, damage and control marginal cost function, 
asymmetric information, and so on, are constraints on efficiency gains that must be fully 
considered before the choice of an EI. 

  
Past experiences 

Regulators should review past experiences and identify the range of EIs appropriate 
to the policy aims. This review must consider each experience according to its relevance to 
the policy goals and instrumental objectives. Experiences in similar economic structure 
must be included, with adequate assessments of success and failure factors.  

  
Institutional barriers 

Institutional capacity for each instrument choice has to be fully assessed. 
Institutional analysis should take into account partnerships with other government and 
private organizations that the EI may affect or to which it may be of interest. Counting on 
possible budget reinforcements to enhance institutional capacity should also be avoided. 
Note that EI application may require a different expertise profile from that of the technical 
staff already in the institutions. 

  
Legal barriers 

The introduction of a fiscal EI may face legal barriers, not from the environmental 
perspective but also (possibly more difficult) in the world of tax law. Harmonization of 
current environmental standards and sanctions should be analyzed in advance to avoid 
unexpected discrepancies. It is also important to avoid double taxation problems or 
constitutional impediments to new fiscal devices. Each EI candidate option must then be 
analyzed in this perspective. 

  



Public perception 
Some fiscal devices already have a bad reputation in people’s minds because of 

negative past experiences or even because of lack of awareness. This is another field of 
analysis that cannot be neglected. 

 
c) Instrument development phase 

Through the foregoing analysis, regulators should be able to concentrate their 
efforts on a very few instrument choices, start to develop them and open public debate on 
them. 

  
Monetary evaluation 

An EI has to reflect opportunity costs of natural resource uses. To calculate them, 
regulators must follow the conventional procedures according to the kind of instrument 
choices. If the aim is externality correction, then it is necessary to estimate externality 
values. In the case of incentives, marginal control or user opportunity costs are the relevant 
ones whereas financing prices also require estimates of demand elasticity. Simulations and 
modeling exercises need to be undertaken to come up with suggested values for the chosen 
EIs. 

 
Legal evaluation 

In parallel with the economic evaluation of the instrument choices, regulators 
should also pay attention to the legal aspects of these choices. The use of EI may affect 
conventional property rights and consequently may require a new legal framework, which 
can be difficult to be set up. Therefore, the final choices have to be consistent with these 
legal aspects to avo id either a long process of legalization or future judicial disputes. 
Simulation of revenue generation and distribution 

Since most of the EI applications are expected to generate revenues, it is important 
to simulate the magnitudes of these outcomes. Note that, apart from the microeconomic 
factors affecting revenues, such as demand and control cost functions, revenue amounts are 
also dependent on macroeconomic parameters, such as growth rate, exchange rate, and so 
on. Therefore, on the basis of the monetary and legal evaluation exercises, regulators 
should simulate revenue estimates combining micro and macroeconomic parameters. 
Moreover, if revenue will be distributed, as for example in terms of sectoral transfer, 
subsidies, or loans, the scenario should also reflect these dimensions. 

  
Economic and social impact assessment 

Environmental policy is often designed to deal with a scarcity of natural resources 
and therefore imposes use constraints on economic agents. Very often the discussion of a 
proposed EI is paralyzed by differing perceptions of its economic and social impacts. 
Although political compromise is inevitable on policy issues, regulators who are not 
reasonably aware of these main impacts will be trapped by articulate interest groups that 
seek to magnify the impacts in order to adjust the EI design or implementation for their 
own benefit. Consequently, opportunities for efficiency and social gains can be missed. 
Therefore, jointly with the revenue analysis, regulators must also assess economic and 
social impacts and translate them, whenever possible, into monetary values affecting the 
main social and economic groups related to the policy. 

  



Compensatory measures 
Apart from this strategic behavior, there will be some groups that lack the resources 

to evaluate their losses and will only become aware of them when the policy is 
implemented. Therefore, along with economic and social impact assessments, regulators 
must work out compensatory policies on distributive grounds and growth restrictions. As 
was said above, although any policy instrument will create winners and losers, the use of 
pricing systems gives less room for the discretion of politicians and environmental agencies 
once it is implemented. The relation between charge costs and use levels is less sensitive to 
individual agreements and exemptions that are not already stated in the charging rules.  

  
Institutional arrangements 

Defining the institutional arrangements for EI choices means identifying each 
organization’s role and commitment and the incentives for cooperation. Note that EI 
revenue is often a good incentive for cooperation, but secondary benefits from the 
successful EI application, such as public expenditure reduction and sectoral growth, may 
also be attractive. Regulators must find ways to confirm the capacity of each institution 
involved and create the necessary formal links. 

  
Implementation planning 

The El must be planned for gradual introduction so that   simulation and modeling 
results and institutional arrangements can be tested. National or regional policies can be 
implemented starting from pilot projects or experimental programs. 

  
Public awareness and debate 

Debate with the major winners and losers from the policy and the proposed 
instruments should be attempted throughout the development phase to adjust decision-
makers and experts’ estimates and perceptions. Fiscal devices are not well perceived by 
economic agents, particularly if they also restrict currently free use of natural resources. 
Objections on the ground of property rights often arise against any use charge; therefore, 
public awareness of the actual costs and benefits of the policy and its proposed economic 
instruments has to be carefully created. 

  
Performance indicators 

Together with the implementation planning, performance indicators have to be 
designed to allow adjustments during the implementation process and corrections when 
environment and economic scenarios change. Additionally, such indicators further public 
awareness and acceptance. 

The itemization above constitutes merely a set of suggested guidelines for EI 
formulation, and the arrangement. Assessment of the importance of each item should be 
undertaken accordingly in each specific case. Of course, the guidelines make demands on 
current institutional capacity and their full application is not always possible. Regulators 
can, however, use them in approaching international agencies and organizations, 
emphasizing the steps for which they believe technical and financial assistance is most 
necessary. Equally, these international institutions should orient their assistance on the 
same basis in order to help countries to make the most of the efficiency and social gains of 
economic instruments on environmental management. 
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5.1 Policy analysis phase21 

This sub-section presents an overview of water policies in Brazil. It first analyses 
the previous legal and institutional frameworks and then describes the development of the 
new water management policy in which the use of water charges in Brazil was introduced. 
 
5.1.1 An Overview of Water Management in Brazil 

The first water regulation in Brazil was the 1934 Water Code. At its time it was a 
very advanced regulation in determining multiple water uses, although it was mostly related 
to quantity aspects to accommodate agricultural, urban and energy uses. It also created the 
water permits issued to assign individual water volumes and discriminate between federal 
and state rivers. Federal waters are those that flow across or along the boundaries between 
two or more states or a foreign country.  State waters are those situated entirely within the 
territory of a single state. This discrimination may sound too complicated, but it is, in fact, 
an option to deal with water resources in a country of Brazil’s size and hydrological 
complexity and abundance. 

The code also created an institutional arrangement led by the National Department 
of water and Electric Energy (DNAEE). States also followed the same centralized and 
energy-oriented structure. 

Direct regulation on pollution issues arose during the seventies with the process of 
rapid industrialization. The first Brazilian law on pollution control was created in 1977 and 
included the monitoring and control of water quality. Its main concern was on the physical-
chemical conditions that are required to keep water suitable for drinking.  The same law has 
also established some penalties to polluters but without further specific reference on how to 
enforce them. This law was never fully enforced due to the political resistance within the 
government to penalize state-owned sanitation companies since domestic wastes were by 
themselves the main pollution source. 

 The current referential on water quality ambient standards is under the CONAMA 
Resolution No. 20 of 1986, which introduces five classes of water according to the quality 
needed to support types of use22. This Resolution states that all federal waters must be 
classified accordingly and that state waters should also be classified following the 
minimum parameter values defined for federal waters. The states are responsible for the 
classification as well as the resulting monitoring and surveillance of their waters. 

A timid version of river basin approach was first sought in Brazil with the creation 
of the Special Committee of Integrated Studies of River Basins (CEEIBH) by an inter-
ministerial resolution (Portaria no. 90 of 28/03/1978). This resolution stated that CEEIBH 
would carry on studies suggesting classification and monitoring of river basins aiming at 
the sound use of water resources in Brazil, considering the multiple uses and minimizing of 
environmental impacts. 

Since then, executive commissions of several river basins were organized in order to 
undertake these studies, such as, the São Francisco and Paraíba do Sul River Basins.  

                                                 
21 The authors are very grateful to Francisco Viana and Jair Sarmento from ANA and the research team of the Hydrology and 

Environmental Studies Laboratory of the Graduate School of Engineering, Federal University of Rio de Janeiro. 

22 Before that, the Ministry of Internal Affairs, under which the federal environmental agency SEMA was subordinated, 
published a resolution (Portaria no. 13) in 15.01.76 establishing the classification of water in Brazil. 



The institutional arrangement established that the CEEIBH presidency and 
executive secretariat would be occupied alternately by DNAEE and the existing federal 
EPA (SEMA and later IBAMA) with a two-year mandate. Other members of CEEIBH are 
municipal administrations, sanitation companies, electric power companies, state 
environmental agencies and other official agencies related to water services such as 
irrigation. 

The major achievements of CEEIBH were the undertaking of several management 
plans and classification of rivers. Since the committees had no normative power and 
financial autonomy, most of their recommendations were rarely put in practice. Also, their 
members’ engagement in meetings and report elaboration was reduced due to financial 
limitation. 

However, this experience guided the new constitutional requirement on water 
resources control and management, which institutionalizated the National Water Resources 
Management System23.  

 
5.1.2 The Development of the New Water Policy 

To accomplish this constitutional requirement, CEEIBH and water management 
experts, with support from DNAEE and IBAMA, have set up a series of meetings to 
discuss the issue and to prepare a version of the legislation required for the implementation 
of this new system. By the end of 1989, a draft bill was presented in the National Congress, 
according to which DNAEE would take over the previous CEEIBH arrangement with more 
centralized regulation prerogatives.  

This draft was very much tailored for energy production concerns, already 
threatened by water permit disputes with irrigation and urban uses. Financial autonomy 
would be initially financed by compensation payments from revenues of hydroelectric 
production (later approved). The version also emphasized the need for application of water 
charges to finance the system and to make more efficient the water uses in river basin 
committees. 

Although river basin committees would be responsible for water management in its 
own jurisdiction, they would be inserted into the governmental structure and subordinated 
to a federal council. That would include federal as well as state rivers. In sum, such 
structure would be almost another governmental level in Brazil with a high fiscal autonomy 
and controlled by the energy sector. 

Opposition from state and municipal governments, users and environmental 
agencies was promptly conveyed in the National Congress. To accommodate these 
conflicting interests the lead in the debate of the draft bill in the National Congress was 
taken by the former Secretariat of Strategic Affairs directly linked to the Presidency of the 
Republic. With that DNAEE has lost much of its previous authority to interfere in the law 
making. 

In 1991 the state of Ceará accepted an offer from the federal government and took 
control of federal dams and reservoirs built to tackle water supply shortage in the state in an 
attempt to decentralize drought policy in the Northeast of the country. The state 
government took then the opportunity to redefine the Ceará water resource policy. It started 
by creating user’s associations for each reservoir-impacted area and applying water pricing. 
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This pricing was aimed at the need to recovery operational costs of water supply. Note that 
the Ceará case is typical of a drought region where quantity scarcity is the crucial element 
and water storage is the main operational measure.  

In 1992, the State of São Paulo approved its Water Resource Policy law that was 
clearly similar to the French system in terms of: (i) a compulsory creation of 14 river basin 
agencies in the state and (ii) the introduction of water charges for quantity and quality 
elements based in a common pricing criteria for the whole state.  

Although each basin would have its own committee, water agencies would be public 
entities linked to State Water Resource Council headed by the Secretariat of Water 
Resources. Water charge revenues would be credited to the State Water Resource Fund. 
Application of revenues would follow the State Water Resource Plan and the basin’s 
investment plans would be accommodated accordingly. 

At the same time, the Commission of Environmental Issues in the National 
Congress prepared a new draft in which the leadership was passed to the environmental 
sector but with the same hierarchical river basin structure and governmental centralization. 
At this point water charges were not clearly defined, although they were always presented 
as one of the major instruments to deal with water scarcity and contamination. 

A series of debates took place across the country with state water institutions, water 
experts and user’s representatives. From 1994 onwards, with the creation of a specific 
Secretariat of Water Resources within the MMA structure, the discussion was speeded up 
and new national draft was elaborated accommodating the conflicting interests.  

The major changes were: 

 

(i) A clear integrated water management approach and leadership of the 
Ministry of the Environment. 

(ii)     Explicitly decentralized system with no compulsory creation of every 
river basin committees in the country. 

(iii) Reduced federal government interference and amplified autonomy to 
river basin committees. 

(iv) The National Council would be restricted to general policy and 
principles, would integrate federal and state river basin systems and would be 
composed of all governmental levels and users’ representatives. 

 

Note that this law is a national one and, therefore, its principles apply to both federal 
and national rivers as well as to underground water. However, its specific regulation of 
basins and instruments is only enforceable in federal waters. The option for a non-
compulsory hierarchical basin system resulted from the recognition that a country with the 



size of Brazil and a complex river system would not be able to implement a hierarchical 
and compulsory system due to constraints in institutional capacity, including in human 
resources.  

At this time, the energy sector was the major opposition force since it was very 
suspicious that this decentralized approach would not be able to cope with the sensitive 
needs of the hydroelectric system. With regard the water charge system, the suspicions 
were on the side of the Ministries of Planning and Finance that were concerned with the 
potential excessive fiscal importance of the water charges. While the opposition of the 
electric sector was defeated within the National Congress debate by the strength of the 
MMA, the compromise on fiscal issues was achieved by requiring federal administration of 
the water charge revenues. 

In parallel, since 1992, state water legislation has been approved in 14 states. Some 
were later revised to accommodate the 1997 National Policy’s principles. Most of them 
have the same French-oriented structure with management dominance by the state 
government, as adopted in the São Paulo case. This trend in the states can be understood 
first due to their less complex river structure and second, if not mainly, to the need to 
strength states’ participation at the CNRH where conflicts of federal and state river basins 
will be intermediated. 

Apart from the differences on the degree of decentralization regarding the role of 
river basin committees (CBH), all laws are similar in relation to the applied instruments, 
namely: (i) River Basin Management Plan (PRH); (ii) Issuance of Water Rights; and (iii) 
Water Charges.  

Only Ceará is already applying charges for bulk waters. São Paulo has already a 
regulation on charges but it was not able to apply them yet. These two cases will be further 
explored later in this chapter. 
 
5.2 The Design Phase 

This sub-section focuses on the formulation and design of water charges in Brazil 
within the new water policy framework. 
 
5.2.1 Institutional Arrangements 

As said before, the basis of the new federal water management system in Brazil is 
decentralized and not compulsory. This decentralized pattern is less present in state 
legislation.  

It means that, in principle, only those federal basins that decide to constitute 
committees are required to comply with the law. The National Council of Water Resources 
(CNRH) according to specific representativeness criteria regulates the constitution of a 
committee.  

CNRH is the national water policy-making institution headed by the Ministry of the 
Environment but its composition covers federal and state representatives, sectoral users 
(industry, energy, agriculture, so on) and civil society. 

Enforcement of the water regulation is undertaken the Water National Agency  
(ANA) that is an executive body with its own career staff and directors having four-year 
mandate (in periods not coincident with the federal administration’s). ANA also is 



financially strong since it has a share of payments related to the hydro-energy 
compensation (“compensação financeira”) created by a law in the early nineties. This 
payment is made of 5% out of the hydroelectricity gross revenue sales to compensate land 
area used for reservoir construction. It is distributed according to the size of the restricted 
area to municipal (major share), state and federal (smallest share) governments. This 
compensation revenue was diverted to ANA from the DNAEE and represented in 2002 a 
budget of around US$ 30 million dollars,  that is about a third of total ANA budget. 

ANA also became the manager of water charge revenues. Charges are determined 
by River Basin Committees (CBHs) following general pricing principles to be dictated by 
the CNRH. River Basin Agencies (ABH) collect the charges for ANA that later return the 
resulting revenue to basin agencies. The law allows up to 7.5% ANA of each basin charge 
revenue to be used for administrative purposes and not is clear about the partition of this 
share among CBHs and ANA. The law vaguely specifies that should be “mostly” used in 
the basin itself.  

As said before, ANA control of charge revenues was the political way of assuring a 
higher degree of control to the federal government, not only in political as well as fiscal 
terms. Not surprisingly, states, municipalities and users are very concerned how ANA will 
exercise its revenue distribution power.  

The major common interest that made possible the approval of the law was exactly 
its decentralized structure and financial autonomy. As worldwide experiences confirm, the 
return of revenues to the contributing basins is the primary incentive for cooperation in 
CBHs. 

Although the legal mandate of the CNRH is for planning and of ANA is  for 
supervision, due to the need to regulate the new water law, there are jurisdiction conflicts 
between both institutions on policy matters. 

This is clear in regard to the charge system when ANA is in fact leading the debate 
in the CNRH on the elaboration of the charging principles, norms and schedule. 

River Basin Committees are formed by users but federal, state and municipal 
governments can have up to half of the seats.  Each CBH has its own agency, although an 
agency can work for more than one CBH. 

Following the French experience, the River Basin Management Plan it is a five-year 
plan that defines the environmental objectives for water availability and quality in the basin 
in terms of legal standards, type of uses and water rights through the whole period. It also 
indicates the type, size and schedule of water-related investments and specifies their 
financing schemes, such as, loans, public budget allocations and the water charge levels. It 
is prepared by the River Basin Water Agency and approved by the River Basin Committee. 
So the PRH is the common ground for articulating objectives and means in the basin 
management. And, as can be seen, water charge revenues are articulated with basin’s 
investment needs and environmental targets. 
 
5.2.2 The Water Charge System 

Although in Brazil the new federal water management system has adopted the same 
French principles of management by water basin, it has a difference in regard to charges. 
The water charge (“cobrança pelo uso da água”) in the Brazilian case can be seen as a kind 
of service payment that is defined within the Basin Committee. There is no pre-defined 
general charge structure as in France and committees have the autonomy to set its own 



charge criteria. Again this highly decentralized approach was needed to take into account 
for the river system complexity in Brazil. 

Also from the legal point of view, it was a way as to avoid classifying the water 
charge as a tribute (tax or duty), that would require a specific additional law to change the 
Tax Chapter of the National Constitution, and, therefore, facing a much more difficult 
political process.  

The first implementation of water charges in federal rivers is due to initiate in 
March 2003 in the Paraíba do Sul River Basin, where a simplified charge system will be 
implemented and, according to the results, the Committee will define new pricing criteria. 

Although in the mid-1990 some states approved new water laws with charges, none 
has been able to fully implement the law. Apart from institutional weakness to set the river 
basin system and create committees and agencies over the whole territory, the main 
constraint is the pricing criteria to be adopted in the charge system. 

All laws take the idea that water has an economic value and uses should be 
rationalized to allow attainment of multiple ends. Table 5.1 presents the objectives of water 
charges as assigned in the texts of the national and state water laws in Brazil (also 
indicating the law issuance year). As can be seen, they all apply charges to generate 
revenue to finance water-related investments in the basins as well as to attain improved 
water quality and availability. In sum, the proposed water charge systems have both 
revenue and effectiveness objectives.  

They all also discriminate by type of use. This is a clear indication that water 
volume will valued differently by type of user and, consequently, cross-subsidies among 
users will be allowed. 

Some states go further in discrimination, clearly saying that socio-economic 
conditions of the user can affect its charge level as an indication that equity issues will be 
accounted for. 

Others wish to use charges to promote regional objectives. This may also imply that 
charge levels will vary to protect activities that represent regional objectives. In most cases 
they accept cross-subsidy among basins allowing for the application of charge revenue 
outside the basin. 
 
Table 5.1. Water Charge Criteria in Brazilian Water Laws  

States 
(issuance year) 

Revenue-
generation to 
finance basin’s 
investments 

Improve 
environmental 
quality 
 

Type 
of use 

Socioeconomic 
conditions of 
the user 

Regional 
economic 
objectives 

Inter-basin 
revenue 
application 

Modify 
space 
occupation 

Alagoas (1997) X X X X X   
Bahia (1995) X X X X X X  
Ceará (1992) X X X   X  
Distrito Federal (1993) X X X     
Espírito Santo (1998) X X X X    
Goiás (1997) X X X   X  
Maranhão (1997) X X X X X   
Mato Grosso (1997) X X X X X X X 
Minas Gerais (1999) X X X     
Pará (2001) X X X  X   
Paraíba (1996) X X X   X  



Paraná (1999) X X X     
Pernambuco (1997) X X X   X  
Piauí (2000) X X X  X   
Rio de Janeiro (1999) X X X     
Rio Grande do Norte (1996) X X X X  X  
Rio Grande do Sul (2000) X X X   X  
Santa Catarina (1994) X X X   X  
São Paulo (2000) X X X     
Sergipe (1998) X X X   X  
National (1997) X X X   X  

 
 
Only one state, Mato Grosso, indicates a criterion related to charges being used for 

changing spatial distribution of economic activities.  
The National Law is its text does not specify a charge criterion related to the user’s 

socio-economic conditions and it only accepts charge exemptions for those uses with very 
low impact for which monitoring can be too costly. 

No law, however, has indicated how these objectives can be combined in common 
pricing criteria. Instead they all have some indications of criterion that water charges must 
follow.  

In sum, law texts are only revealing the macro objectives of water charges. Since all 
indicate investment financing, environmental aims and discrimination by users, there will 
be a wide range of possibilities to use charge levels in any direction just by assigning more 
weight to one criterion in detriment to others. So the debate on regulation of water charge 
system will reflect these conflicts. 

 

5.3 Implementation Phase 

There are only three experiences in water charge regulation in Brazil. A simple cost-
recovery approach adopted in the state of Ceará has been in place since 1995. In São Paulo 
there is already a draft bill being discussed.  The other is the experience in the Paraíba do 
Sul River Basin Committee due to start in March 2003. All three cases are described next24, 
in particular the Paraíba do Sul River case that is the most complete case of charge 
regulation in implementation in Brazil. 
 
5.3.1 Ceará Case 

In the State of Ceará, water resource management is a particular case and its water 
state law is simpler than those of the other states. First it did not adopt the full river basin 
approach and water agency arrangement. Water supply in the state depends on reservoirs 
and dams from which water is distributed along natural and artificial channels. For long a 
bulk water tariff system has been in place for operational cost-recovering purposes. When 
in the early 90’s the state took control of federal reservoirs, almost 60% of the supply, the 

                                                 
24 Studies on charge proposals are also found for Bahia and Rio do Grande do Sul states, although they are not conveyed 

through political and institutional channels yet. See detailed description of them in Seroa da Motta (1998), including 
the case of Ceará. 



state government decided to revised its water management. Planning and full pricing were 
the main instruments.  

The pricing criteria adopted were simple and charges vary with transport costs 
(from reservoirs to consumption point), user’s ability to pay, and degree of supply 
assurance. The administration is undertaken by state water supply company (COGERH) 
and there is a State Water Council, with governmental and non-governmental 
representatives that dictates water policy where COGERH acts as an executive body.  

Until recently, each reservoir area had its water user association that were 
encouraged and assisted by COGERH to discuss and plan water supply and distribution 
criteria, although state intervention through the State Water Council and COGERH was 
dominant. With the new National water Policy the state also introduced the river basin 
management approach and increased autonomy of Committees. 

In the beginning, only industrial and domestic users (through sanitation companies) 
were charged but currently agriculture and aquaculture are charged for bulk water use as 
well, as shown in Table 5.2. 

 

Table 5.2. 2001 Bulk Water Pricing Structure in Ceará  
(US$/1000 m3)25 

  
Users Charge Levels 
  
Industrial 327.66 
  
Domestic 5.53-11.91 
  
Irrigation and aquaculture   0.43-2.13 
Source: COGERH 

 

As can be seen in Table 5.2, prices for industrial users are almost 28 times higher 
than those for domestic users, who in turn charges pay as much as six times higher than 
rural users.   

Charges revenues have reached the level of about US$ 2 millions per year quite big 
to cover the COGERH’s operational costs. Note that the COGERH pricing criteria do not 
capture investment costs. That is, they do not apply long-term marginal cost pricing. 
Funding of investments is taken from the state general budget.  Ceará’s is one of the 
poorest states in Brazil. Therefore, there is not much room to increase water prices for low-
income domestic users and farmers. This distributive criterion makes the COGERH system 
politically viable, although the company is willing to allow prices to rise gradually (though 

                                                 
25 2001 average exchange rate of R$2,35 per one American dollar. 



they may not reach full cost recovery), as an “educational” indicator of water scarcity to 
adjust demand in the long term. 

However, with the recovering of operational costs alone, COGERH was able to 
guarantee 99% level of supply assurance for the industrial sector, 95% for urban consumers 
and 90% for the agriculture. 

So the case of Ceará is very impressive.  However, one should take into account the 
particular characteristics of this state’s water supply and demand before advocating its 
replication in other regions of Brazil.  Water scarcity in this state is very high since there 
are no perennial rivers in the region, therefore, water management is of paramount 
importance to overcoming seasons of drought. Also there is  no major federal river in Ceará 
and, consequently, the State Government is free to implement its own policies, without 
waiting for federal regulation. 

Ceará has not also attempted to introduce pollution components into its water 
pricing structure, thereby avoiding a rather complicated matter.  This simplifies the 
problem, as the implementation of a bulk water pricing structure based on quantity is 
similar to those of utilities such as energy.  

The Ceará case, rather than a generalization, should be seen as a particular solution 
to a particular case. Although a cost-recovery system has not been fully applied, the main 
message is that water pricing is feasible even in poor regions, and can play a decisive role 
in better water management and increased user participation.  

 
5.3.2 São Paulo Case 

São Paulo state is the most advanced in charge regulation in Brazil. The State first 
elaborated a proposal on water charges to regulate its 1991 water law. In October 1997, the 
State Water Resource Council (CRH) of São Paulo started discussing this proposal26 (CRH, 
1997) to define specific water charges for all types of use, including irrigation, recreation 
and navigation.  The proposal advocated setting charges based on a basic unit price (PUB) 
from which the total charge bill is calculated. As a ceiling for the total charge bill there is a 
maximum unit price (PUM) and also a total average charge cost (CMR). 

The proposed pricing methodology is straightforward and very similar to the one 
applied in the French system (see Chapter 3). The total amount charged to a user for use j in 
basin i (CTj,i) is calculated by multiplying PUBj by the quantity of water volume 
consumption (intake minus returned volume) and volume used for dilution of pollutants 
(quantity to dilute pollutants according to environmental regulation) expressed as (Qj,i) and 
by use and basin related coefficients indicated in (Xj,i), so that: 

 
CTj,i = Qj,i PUBj Xj,i 

 
where Xj,i are use and basin characteristics (type and location of use, basin water 

availability and quality, etc) that will be decided by basin committees provided that the 

                                                 
26 This proposal was prepared by a consultancy of the CNEC/FIPE Consortium. 



PUBj Xj,i product does not exceed PUMj. In addition to that, the sum of all user’s CTj,i 
cannot exceed a proportion of the total water bill (that includes water supply and sanitation 
services) given by CMR.  

The proposal also suggested a gradual introduction of Xj,i factors, starting from  
types of use, moving then to basin and use characteristics including eventually more 
complex considerations, such as, peak period and seasonal effects. 

Higher prices are suggested for industry, medium prices for urban use, and lower 
prices for irrigation.  For water quality, irrigation is charged more than urban use. Rather 
than being based on (economically) efficient pricing, this overall approach seems to be 
based on revenue-raising objectives.   

Regarding classes of rivers, the higher the environmental quality, the greater the 
coefficient value. As in France, a higher price is adopted to induce greater control where 
the class of rivers is most sens itive. 

The study estimated annual revenues from withdrawal charges and organic/solid 
suspended pollution charges to be around US$500 million, with approximately 50% from 
urban consumption, 30% from irrigation and 20% from industry.  However, this estimate 
assumes that price elasticity is zero, which is generally not the case.  In reality, it is likely 
that users will adjust their demand for water once they are faced with paying higher water 
charges, thereby diminishing the actual amount of revenues collected. 

The proposal was fully discussed and later in 2000, the state government sent a 
Draft Bill to the state assembly (PL 676/2000) setting specific principles for water charges. 
The bill says that charges may vary according with the water source (superficia l or 
underground); type, location and effective volume of use; conditions of water quality, 
availability and regularization in the basin; seasonal effects; and conservation measures.  

PUM value was indexed as a fraction of 0.001078 of the UFESP that is the state 
index reference unit to correct inflationary effects on tribute payments. This fraction would 
represent in 2000 a value of R$ 0.01 per cubic meter of water (or US$ 0.006/m3). The bill 
indicates that urban and industrial uses would be first charged and others uses (including 
agricultural) only after four years. 

The bill has not yet been approved in the State Assembly. The debate so far has not 
succeeded in overcoming the controversies on water charges in the state regarding 
institutional arrangements, universality of uses being charged, autonomy of basin 
committees and charge revenue allocation criteria. 

 

5.3.3 The Paraíba do Sul River Case 

The controversies on water charging pointed out in the São Paulo case are likely to 
occur within river basin committees whenever they discuss the application of charges 
within their boundaries.  

Therefore, currently, the CNRH is working on a resolution on general the principles 
for water charges. The CNRH debate counts with the participation of all-governmental 
levels, user representatives, and academia, in order to achieve consensus on all- important 
issues regarding water charging that has been blocking its implementation, such as those 
refereed in the São Paulo case. The main aim is to agree on general principles that, as a 
CNRH resolution, they can be a departure point for states and basin committees to further 
elaborate their charging specific criteria.  



However, the main important initiative is the implementation of water charges on 
the federal basin of the Paraíba do Sul River (RPB). This is an experimental case that has 
been promoted within the basin committee - CEIVAP - which has been created by a joint-
initiative of all boundary states of the basin27.  

This experience has been conducted with the assistance of ANA and the CNRH has 
passed a resolution setting its experimental status and, consequently, allowing that charging 
criteria could be defined without the definition of the national formal guidelines. As will be 
seen, this experience will address the most important issues on water charge in Brazil. 
 
5.3.3.1 Environmental and Economic Profiles 

The basin is located in the Southeast region. It has a drainage area of about 55,400 
km2, distributed across the states of Minas Gerais (20,900 km2), Rio de Janeiro (21,000 
km2) and São Paulo (13,500 km2). About 5.6 million people live within the basin, 
distributed among large cities and smaller rural municipalities. The basin represents 0.7% 
of the country’s surface but, despite its modest size, it is important due to its geographical 
situation. The valley of the main river, which connects the two most important Brazilian 
metropolitan areas - Rio de Janeiro and São Paulo, flows across important urban and 
industrial centers accounting for about 10% of the country’s GDP. 

Water pollution is identified as the main problem of the basin, primarily due to 
industrial and domestic effluents. This situation can be mostly attributed to discrepancies 
between the social-economic development of the region and the insufficient measures to 
preserve environmental quality. 

The rapid demographic growth experienced by the majority of basin urban areas 
was not accompanied by adequate planning and sanitation measures, resulting in the 
indiscriminate occupation of river banks and the lack of sanitation infrastructure. Few 
municipalities are equipped with wastewater treatment plants, while the vast majority 
dispose their untreated sewage directly into the main river or its tributaries . According to 
the Paraíba do Sul Water Resources Plan, 69.1% of households in the urban areas are 
connected to municipal sewage network, with only 12.3% of collected domestic wastewater 
treated before its release in the water bodies. It is estimated that domestic effluents are 
responsible for a BOD discharge of 240 t/day in the river basin.  

The same trend can be observed in the industrial activities, whose development was 
not accompanied by the adequate measures for industrial pollution control. The estimated 
daily BOD discharge related to industrial activities is about 40 t/day. 

Table 5.3 sheds some light on the magnitude of the problem of water quality 
degradation represents in the Paraíba do Sul River Basin.  As can be seen, water quality 
parameters measured by monitoring stations indicate the high percentage of viola tions of 
the readings with respect to the mandatory quality standards established by the river class. 
The figures concerning phosphates, coliforms and BOD point out the excessive level of 
organic pollution. The significant presence of highly toxic substances like aluminum and 
phenol highlights the important role played by industrial pollution in the river basin. 

 

                                                 
27 Also in implementation are the federal CBHs of Muriaé e Pomba River Basin, São Francisco River Basin, 

Piracicaba,Capivari e Jundiaí River Basin, Doce River Basin and Paranaíba River Basin. 
 



Table 5.3. Selected Critical Water Quality Parameters in the  
Paraíba do Sul River Basin 
  
Parameter Average violations 28 (%) 
Aluminum 98.9 
  
Phosphates 90.3 
  
Phenol 34.4 
  
Faecal  coliforms 77.8 
  
BOD 11.8 
Source: Paraíba do Sul Water Resources Plan (2002) 

 
 

More than drawing attention to the water quality degradation, Table 5.3 also 
illustrates the failure of water pollution control in the basin. The malfunctioning of the 
control mechanisms can be explained by the lack of monitoring and control capabilities 
from the state environmental agencies in charge of water pollution control. Environmental 
agencies suffer from insufficient coercion instruments, human and especially financial 
resources, preventing them from enforcing the water regulation measures. Under these 
circumstances, water users have been given no incentives to engage in water pollution 
control activities and other socially rational water use practices. 

Given the critical situation of water quality and the importance of the river’s 
geographical position, the federal government decided to define as a priority the 
implementation of the new water management approach in the Paraíba do Sul River Basin. 
The reorientation towards a decentralized and participatory framework started in 1996, with 
the creation of the Paraíba do Sul River Basin Committee (CEIVAP). However, the 
establishment of CEIVAP was not followed by further implementation measures, setting 
the reform process back. This can be mainly attributed to pressures exercised by special 
interest groups, in particular the electricity sector, represented by the influential National 
Power Agency (ANEEL), along with some industrial sectors. 

The creation of the National Water Agency (ANA) in July 2000 gave a new impulse 
to the reforms. ANA’s commitment to the implementation of the new water management 
system has managed to offset the pressures exerted by interest groups, keeping the 
participatory principle of the new water management system. Indeed, ANA has played a 
key role in the significant progress made towards the implementation of the new 
management system in the Paraiba do Sul river basin during the last two years, contributing 
to CEIVAP’s institutional strengthening and assisting in the issuance of water permits and 
charges.  

                                                 
28 Percentage of readings which violates  the parameter standards set according to water bodies classification defined by 

CONAMA’s Resolution. 



Since 2000, negotiations about the methodology to apply water charges have 
proceeded according to the participatory principle. The first resolution of the water charge 
proposal, concerning domestic and industrial water users, was voted by CEIVAP in March 
2001, and lately modified in November. The water resources plan was finished by July, 
2002, while the basin’s Water Agency was officially recognised by the CNRH in October. 
Finally, in November 2002, CEIVAP approved the water charge methodology for 
hydropower generation plants, fish farms and agricultural activities. 

While the Paraíba do Sul river itself flows across state boundaries, which places it 
within the federal domain, important sub-basins are entirely located within state territories 
and so are state waters. Management of federal and state waters requires great deal of effort 
in terms of institutional coordination and pricing criteria harmonization if one intends to 
design and implement water charges to the whole river basin in an integrated approach. 

As it will be seen later, the institutional arrangements to establish water charges that 
fully cover the river basin are still not complete. Federal and state administrations in the 
Paraíba do Sul River Basin area are at different stages concerning the implementation of the 
water management system. For example, at the federal level, the Paraíba do Sul River 
Basin Committee (CEIVAP) and its respective Water Agency were set up, and they are 
already implementing charge regulations, whereas states are less developed and still facing 
problems in implementing charge systems. 

 
5.3.3.2 The Water Charge System 

This situation motivated CEIVAP, jointly with ANA, to propose a water charge 
restricted to federal waters. This proposal presents a pioneering aspect, since the Paraíba do 
Sul water charge represents the first application of water charges, along the principles of 
the new water law, to a federal river.  

In the definition of the water charge methodology, CEIVAP adopted simple rules 
both in conceptual and operational terms. This simplicity is intended to get users familiar 
with the water charge system, and to learn more about the way their behavior can be 
modified. The option for simplicity also makes possible the implementation of the water 
charge over a short-term horizon, since sophisticated methodologies would require data 
about water quantity and quality aspects which are not currently available.  

 
Generally speaking, the guidelines for the methodology embody the following 

principles: 
 

i. Simplicity: Conceptual and operational simplicity, as discussed above, 
were the main guidelines in defining the water charge methodology. The charge 
mechanism was designed to be based on directly measurable parameters in order to 
allow clear understanding by the users; 

 
ii. Acceptability: Acceptability by the users is a fundamental requirement in 

order to legitimate the water charge mechanism. The participatory approach in the 
CEIVAP, which is responsible for the definition of the water price methodology, 
facilitates this task. 

 



iii. Signaling: Water charges are supposed to act as signals about the economic 
value of water resources and the importance of a sustainable use, both in terms of 
quantity (withdrawal and consumption) and quality (effluent dilution). 

 
iv. Minimization of economic impacts: The signals, however, must not be so 

strong as to jeopardize acceptability. Therefore, the pricing criteria were defined in 
order to minimize the economic impacts on users in terms of cost increases. So far 
this has been accomplished by adopting low values for the water charges. 
  
One can easily notice the contradictory nature of such guidelines. In particular, the 

question of  acceptability and minimization of economic impacts are clearly at odds with 
the signaling role of water charges. If charges are set at high levels so as to reinforce its 
signaling role, inducing water users to undertake water-saving and pollution abatement 
investments, the economic impacts on users may be high enough to put at risk the 
acceptability of the charge. On the other hand, low charge levels with minor economic 
impacts on users’ cost may ease the acceptability, but at the same time can fail to give 
incentives to the agents to adopt sustainable water use practices. As will be later discussed, 
water charges in the Paraíba do Sul River Basin has ended up closer of the 
acceptability/economic principles than the signaling one.  

In March 2001, CEIVAP approved a first draft of the water charge proposal. 
According to this draft, only the largest industrial and municipal users of federal waters 
would be charged starting in 2002. The largest industrial users were defined to be the 40 
most important water polluters located in the states of São Paulo, Rio de Janeiro and Minas 
Gerais. Concerning municipal water supply and sanitation service companies, firms serving 
cities with a population bigger than 10,000 inhabitants were considered large users.  

Nevertheless, detailed discussion and negotiation about methodology and pricing 
criteria effectively started after the approval of this draft. During these discussions, the 
gradual implementation of federal water charges was abandoned in favor of the application 
of charges to all water permit-holders. The proposal of a methodology for the other relevant 
water users in the Paraíba do Sul River Basin - agriculture, hydropower generation, mineral 
extraction and inter-basin transfers - was defined as a previous necessary condition in order 
to implement water charges in the basin. Finally CEIVAP in December 2001 approved the 
enlarging the universe of payers to all permit-holders. Only “non-significant”29 users, 
withdrawing less than 1 l/s, were exempted from permits and therefore from paying water 
charges.  

The transitory nature of the water charge mechanism must be noted. It is valid only 
for three years after the effective start of water charge implementation. Several reasons 
contribute to the definition of this short transition period. First, the transitory character can 
be credited to the simplicity of the selected mechanisms, which should be replaced by more 
sophisticated ones as users become familiar with this policy instrument. Secondly, it is 
supposed that, during this period, states will have implemented their own water 
management systems and, in particular, will have approved water charge methodologies for 
the state waters of the Paraíba do Sul River Basin. This will allow the interaction between 
state and federal water charges that should facilitate the application of these water charges 
                                                 
29 Water volumes are characterized as “non-significant”, for permit-issuance purposes, when their withdrawal does not 

cause a measurable modification on the water resources in terms of quantity and quality. 



in an integrated framework. Finally, the transitory character is due to legal factors: the 
National Water Resource Council (CNRH) allowed this experience under exceptional 
grounds, since water charges are not completely regulated at the federal level. 

In the next sub-sections, we review the approved and proposed water charge 
mechanisms for the different sectors. From the discussion, it can clearly be seen that this 
first approach of water charge criteria was almost exclusively driven by revenue-raising 
purposes, with little importance given to the application of water charges as a mean to 
promote efficiency water use. In short, the signaling aspect of water charges was ignored. 

 
b) Industrial and municipal water supply and sanitation sectors  

The methodology and pricing criteria concerning industrial and municipal water 
supply and sanitation services were approved by CEIVAP in December, 2001, and ratified 
by the CNRH in March, 2002. The implementation of the water charges was supposed to 
start later in 2002. Due to the delay in the issuance of water use permits30, a requisite to the 
calculation of the charge value, this date was postponed. The new date to the introduction 
of the water charges is March 2003. We remark again that this transitory methodology is 
intended to apply for three years from its implementation and just concerns federal waters. 

The approved formula for industrial and domestic users follow closely the one 
adopted in the French system.  

 
Total monthly water charge is then given by: 
 
TWC = QW x [ K0 + K1 + (1-K1) x (1-K2K3)] x PUP 
 
 where 
QW   =monthly withdrawal use permit (m3/month); 
 K0   = withdrawal use unit price multiplier, defined by CEIVAP (less than 1.0); 
 K1   = consumptive use coefficient (i.e., proportion of withdrawn water that is not 

returned to water bodies), which varies according to the user’s sector of activity.  
 K2 = percentage coverage of effluent treatment by the user  
K3 = efficiency level in terms of BOD reduction, which varies according to the 
pollution abatement process adopted by the user 
PUP = public unit price (R$/m3) corresponding to charges related to withdrawal, 
consumption and effluent dilution, defined by CEIVAP. 
 
It should be noted that the charge is calculated using the quantity assigned by the 

withdrawal use permit, and not the actual volume of withdrawn water.  Since the transitory 
permits (for the next three years) are issued in a declaratory way, where users are assigned 
permits based on their declared use of water resources, the payers have an incentive to 
under-declare their use.  This feature calls for a high public monitoring and enforcement 
effort in order to avoid revenue losses.   

                                                 
30 The new management system requires that allocation of water permits be based on priorities defined by water resources 

plans. Nevertheless, the drive to implement the water charges in 2002 led CEIVAP to adopt a declaratory issuance 
procedure: users will be given declaratory permits based on their declared historical use.  



The formula can be rewritten in order to identify the three types of water uses that 
are subject to water charges, namely: withdrawal, consumption and effluent dilution, as 
follows: 

   
 

On the quantity aspect31, one can verify that water users pay both for withdrawal 
and consumption. The underlying reasoning is that paying for both activities does not 

constitute a double-counting, since withdrawal and consumption rights impose different 
impacts on other users. Withdrawal rights reduce the availability of consumptive water 
rights on upstream users. Downstream users are not affected, as water is returned to the 
water body after use. On the other hand, consumptive rights restrict consumptive and 
dilution rights both upstream and downstream, once water is permanently unavailable for 
other uses.  Since the water charge formula restricts the withdrawal price multiplier K0 to 
be less than 1, an indirect relation is established between the importance of consumption 
and withdrawal. It is assumed that the consumptive use has a bigger impact than 
withdrawal, since consumption makes water permanently unavailable for other uses. 
Nonetheless, given that the decision about the value of K1 is taken by CEIVAP, the 
“weight” given to the impacts of withdrawal vs. those of consumption is a negotiated 
decision. 

Concerning water quality aspect, the term (1-K2K3) corresponds to a reduction 
factor applied to the pollution component of the water charge paid by the user. Water users 
which treat larger proportions of their wastewater (implying in a higher K2) and using more 
efficient pollution abatement techniques (higher K3) are given higher reductions. This 
reduction is intended to be a prime to users that have already been investing in water 
pollution abatement, and at the same time to act as an incentive mechanism to those which 
do not have engaged in such investments yet. It should be noted that the “discharge 
remaining” factor (1-K2K3) does not distinguish users by the pollution- intensity of their 
processes. In this sense, as Formiga-Johnson and Stacasta (2002) observe: “the dilution 
factor should be seen as a reward to those who invested in BOD emission reduction, rather 
than as a way to reflect users’ impact on water quality”. Another limitation of the formula 
is that the water charge only considers BOD, ignoring other pollutants that play an 
important role in the river due to limitations in the monitoring capacity in this initial phase. 

According to the water charge methodology, CEIVAP is in charge of defining the 
values for the public unit price PUP and the withdrawal unit price multiplier K0. All other 
coefficients _ K1, K2 and K3 _ required for the computation of the water charge formula are 
given by technically defined relations and user-reported information. We now describe the 
determinants of the water charge criteria. 

 
 Public Unit Price (PUP) and  Withdrawal User Price Multiplier (K0): 
The determination of the parameters PUP and K0 has taken into account essentially 

the revenue-generation aspect.  

                                                 
31 This paragraph is based on Formiga-Johnson and Stacasta (2002). 
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No attempts were made to link the unit price with the economic value of the water. 
The definition of the value for PUP was driven mainly by the need to generate a revenue 
bigger than US$ 5.45 million, so that the Paraíba do Sul River Basin could be eligible to 
funding by the federal River Basins Cleanup Program (Programa de Despoluição das 
Bacias Hidrográficas). This governmental program, started in 2001, aims to support the 
construction and operation of wastewater treatment plants chosen by river basin 
committees. 

In order to assess the revenue-generation potential of the water charges, the 
Hydrology and Environmental Studies Laboratory of the Graduate School of Engineering, 
Federal University of Rio de Janeiro (Laboratório de Hidrologia e Estudos Ambientais, 
COPPE/UFRJ) carried out simulations varying the value of PUP from US$ 7.78 /103m3 to 
US$ 19.46 /103m3. In the simulations, only the large users were charged, “large users” 
being defined as municipal water services in cities with more than 10,000 inhabitants and 
the 40 most important water polluters located in the states of São Paulo, Rio de Janeiro and 
Minas Gerais. The results are shown in Table 5.4. 
 

Table 5.4. Simulation of the Annual Revenue-Generation Results of Water Charges 
Applied to Larger Users in Federal Waters in the Paraíba do Sul River Basin   
( in US$ Millions/Year) 

User PUP = 7.78 
US$/103m3 

PUP = 11.67 
US$/103m3 

PUP  = 15.56 
US$/103m3 

PUP = 19.46 
US$/103m3 

Water supply and 
sanitation services 
 

3.47 
 

5.20 
 

6.94 
 

8.67 
 

Industry 2.12 3.18 4.24 5.30 
     
Total 5.59 8.39 18.11 13.98 
Assumptions: K0 = 0.5; K1 = 0.2; K2 (industrial users) = 1.0; K2 (domestic) including planned investments; 
 K3 = 0.9 
Source: Paraíba do Sul Water Resources Plan (2002) 

 
Based on these simulations, CEIVAP approved in March 2001 the value of PUP = 

R$7.78 /103m3 and K0 = 0.5 for large users. However, as said before, the universe of payers 
was considerably enlarged during the negotiation period of March-December 2001. New 
simulations were done in order to assess the revenue-generation potential of water charges 
in this enlarged universe of payers, using the values of PUP = R$ 7.78 /103m3 and 
considering the values of 0.4 and 0.5 for K0. In the simulations, it were included the firms 
responsible for 95% of BOD emissions and/or with more than 50 employees located in the 
basin. Table 5.5 shows the results.  

 
Table 5.5. Simulation of the Annual Revenue-Generation Results of Water 
Charges Applied to the enlarged universe of payers in Federal Waters in 
the Paraíba do Sul River Basin  ( in US$ Millions/Year) 
   
User K0 = 0.4 K0 = 0.5 



Water supply and 
sanitation services 3.39 3.58 

Industry 1.82 2.09 
   
Total 5.21 5.67 

Assumptions: PUP = US$ 7.78/103m3;  K0 = 0.5; K1 = 0.2; K2 (industrial users) = 1.0; K2 
(domestic) including planned investments; K3 = 0.9 
 Source: Paraíba do Sul Water Resources Plan (2002) 

 
 

Comparing the results in Tables 5.4 and 5.5, one can observe that enlarging the 
universe of payers has little impact in terms of revenue generation. With PUP = US$ 7.78 
/103m3 and K0 = 0.5, the revenue from charging only large users is US$ 5.59 million, while 
the revenue raised from the enlarged universe is US$ 5.67 million. So, the extension of the 
charge to all permit-holders (except non-significant users) was a decision based more on 
political and pedagogical concerns, reinforcing the participatory nature of the new 
management instrument, than on financial ones. Finally, in December 2001, CEIVAP 
finally approved the values PUP = US$ 7.78 /103m3 and K0 = 0.4 to all permit-holders.  

 
 Water charge reduction mechanisms 
 After the approval of the initial water charge proposal in March, 2001, industrial 

users engaged in a persistent pressure to add a reduction mechanism in the total water 
charge value.  Talks converged to a global reduction mechanism for both industrial and 
domestic users.  In December 2001, CEIVAP approved the following rules for the 
reduction factor on the total water charge value: 

 
i. 18% for users paying in the first month of the water charge implementation; 
ii. the reduction factor is decreased by 0.5% for each subsequent month32; and  
iii. the reduction factor attributed to the users remains valid during the three 

years of the transitory phase. 
 

The main advantage of this reduction mechanism is to offer incentives to users to 
promptly join the water charge system. Note that negotiation on reductions was based on 
political bargain to assure user’s commitment rather than on the opportunity cost of 
revenue’s losses.  
 
b) Agriculture and Cattle Raising  

Excluding the inter-basin transfers, agriculture and cattle raising activities are the 
main water users in terms of withdrawal and consumption. The Paraíba do Sul River Basin 
includes a total irrigated surface of 123.734 ha.(2.8% of the total river basin surface), 
corresponding to a water flow of 49.73 m3/s for withdrawal and 30.28 m3/s for 
consumption. The main crops are rice (in São Paulo state region) and sugar cane (in the 
estuary). The use of inadequate techniques by the sector, such as slash-and-burn 
agriculture, has contributed to the environmental degradation of the river basin. Cattle 

                                                 
32 Meaning that if the user delayed payment for a year, the reduction factor would be 18 – 12 x (0.5) = 12%. 



breeding is the land use activity which occupies the largest surface in the river basin, with 
pasture covering 67.4 % of total surface. 

Both activities are also major users in terms of effluent dilution, owing to the 
employment of fertilizers, pesticides and the animal wastes. However, these polluting 
processes could not be taken into account in designing the water charge, given the lack of 
data and difficulties in measuring these non point-source pollution processes, preventing 
any assessment in order to estimate environmental impacts on the river basin.  

   
 Agriculture 

Cost impacts were the main concern in defining water charges for the agricultural 
sector. With the intention of measuring the economic impacts of replicating CEIVAP’s 
methodology applied to domestic and industrial users on the agricultural sector, some 
simulations were conducted. To proceed with such analysis, two crops were selected: rice 
and sugar cane. These crops occupy the largest surface are in the river basin and, in 
addition to that, they are the least productive in terms of financial return per irrigation water 
volume used. Thus, if sugar cane and rice growers can bear the water charge, so can the 
other producers. In the simulation exercise, it was assumed that BOD discharge to the water 
bodies was null, given the lack of data. This means that only water quantity is charged and 
then the coefficients K2 and K3 are set to be equal to 1 in CEIVAP’s formula. 

Table 5.6 shows the results of applying the same values defined for industrial and 
domestic users (K0 =0.4; PUP=7.78 /103m3) to both crops. As it can be verified, the impact 
in terms of cost increase is substantial. Since profit margins for both crops are low, rice and 
sugar cane growers would not be able to bear the water charge burden.   

 
Table 5.6. Economic Impacts of Water Charge Introduction in the Agricultural Sector 
Simulation Results 

CEIVAP methodology 
Crop 

K0 K1 K2 K3 PUP /103m3 
Water charge 
(US$/year/ha) 

Cost   
increase 

        
Rice 0.4 0.40 1 1 7.78 129.10 17.28% 
        
Sugar cane 0.4 0.39 1 1 7.78 101.44 12.59% 
Source: Paraíba do Sul Water Resources Plan (2002) 
 

Given these results, to facilitate the implementation of the water charge in the 
agricultural sector, a discount factor of 95% was proposed, relative to the PUP defined for 
industrial and domestic users (PUPagric= US$ 0.39 /103m3), while keeping the same value 
for the withdrawal multiplier. The simulation results are given in table 5.7. As it can be 
seen, with the new criteria, the impact on costs is less than 1%. 
 
Table 5.7. Economic Impacts of Water Charge Introduction in the Agricultural Sector 
Simulation Results 

CEIVAP methodology Water charge Cost Crop 
K0 K1 K2 K3 PUP /103m3 (US$/year/ha)    increase 

        



Rice 0.4 0.40 1 1 0.39 6.46 0.86% 
        
Sugar cane 0.4 0.39 1 1 0.39 5.07 0.60% 

Source: Paraíba do Sul Water Resources Plan (2002) 
 
 

Nevertheless, the reluctant behavior of the agriculture sector towards the water 
charge against the other user’s willingness to have charges accepted by all users led 
CEIVAP to apply even higher discount factors. In November 2002, CEIVAP finally 
approved the parameter values PUP= US$0.19 /103m3 and K0 = 0.4 to be applied for 
irrigation water use. Agricultural water pollution will not be charged (in the CEIVAP 
formula, this corresponds to set K2 = K3 = 1), particularly again for monitoring difficulties. 
In addition to that, it was defined that the total agricultural water charge cannot exceed 
0.5% of the farmers’ total production costs. The proposal still has to be ratified by CNRH.  

By taking into consideration the question of economic impacts, the formula eases 
acceptability of the water charges by the agricultural sector. On the other hand, this 
exclusive focus on economic considerations excludes any concern about resource 
management and land use.   

 
Cattle Raising 

 The following figures were considered in the estimation of the economic impact of 
the water charge in he cattle raising sector: 

 
?? withdrawal: 100 l /day for each BEDA unit (animal-equivalent composite unit)33, i.e., 

36,5 m3/year/BEDA 
?? consumption coefficient: K1 = 0.5 
?? BOD discharge: given the importance of BOD discharge in the cattle breeding sector 

(especially in confined pork farming) it was proposed to include the effluent dilution 
component in the water charges for cattle breeders. 

 
Like the agricultural sector, it was recommended a discount factor of 95% on the 

PUP applied to industrial and domestic users, i.e., PUP = US$0.39 /103m3 
The simulations showed in Table 5.8 assess the impact of water charges in the 

sector. Simulation 1 does not consider the effluent dilution use, setting BOD discharges 
equal to zero. Simulation 2 specifically considers the case of confined pork farming, 
assuming that the BOD is discharge into water bodies without any treatment (in the 
CEIVAP formula, this corresponds to set K2 = K3 = 0). In both simulations, one can see 
that the water charge impact is sufficiently low to be beared by cattle breeders. 
 

Table 5.8. Simulation of the Impact of Water Charges in the Cattle Breeding Sector 
CEIVAP formula  
K0 K1 K2 K3 PUP /103m3 

Water charge 
(US$/BEDA/year) 

       
Simulation 1  0.4 0.5 1 1 0.39 0.01 

                                                 
33 BEDA: animal-equivalent composite unit representing cow, pork, and other animals breeding. 



       
Simulation 2 0.4 0.5 0 0 0.39 0.02 
Source: Paraíba do Sul Water Resources Plan (2002) 

 
 

The parameter values adopted by CEIVAP in November 2002 to the animal 
breeding sector were the same applied to the agricultural use, with PUP = US$ 0,19 /103 m3 
and K0 = 0,4. The pollution discharge component will be charged only to confined pork 
farming. In this case, pork farmers must report the wastewater treatment process adopted in 
order to calculate K2 and K3. It was also defined that the total water charge cannot exceed 
0.5% of the farmers’ total production costs. 

 
c) Hydropower Generation Plants 

The application of the pricing methodology used for industries and municipal water 
companies to hydropower uses is restricted by the low level of electricity prices in relation 
to the high water volume needed in its production. 

The problem is illustrated by an example extracted from the Paraíba do Sul Water 
Resources Plan. The potentia l energy (in Joules) produced by a volume V of water and a 
fall h is given by the formula E = ?Vgh , where ?  is the water density and g the gravity 
acceleration. Considering an efficiency transformation coefficient of 0,8 and approximating 
?  = 1000Kg/m3 and g = 10 m/s2, the energy produced is E = 8000Vh. Converting to MWh, 

 
E =Vh / 450000 
 
Using as reference for the electricity price the value of US$ 11.67/MWh, the 

revenue generated  is 
 
R = Vh / 15000 
 
Assuming V = 1m3 and h = 1m, the revenue generated is R = US$ 2.60 x 10-5. This 

means that, in order to generate a revenue of US$ 3.11 x 10-3, the water withdrawal charge 
defined to industries and municipal water companies, it would be necessary a fall of h = 
120 m. The practical significance of these computations is that a hydropower plant with a 
fall of 120m could just cover the costs associated with water charges, if they are set at the 
same level as for industrial/domestic use.  

On the other hand, if total water charge was not to exceed 5% of the total revenue, 
and considering an average fall of 30 m, we should have a water withdrawal cost of US$ 
0.04 x 10-3. Moreover, the reasoning is based on average terms. Applying the same charge 
US$ 0.04 x 10-3 to a hydropower plant with a fall of 10 m would represent 15% of its total 
cost. This highlights the problematic issue of establishing a formula based on a fixed value 
per cubic meter. Since the revenue from a fixed amount of water is directly linked to the 
fall height, it would be imposing low charges for plants with high falls, and high charges 
for plants with low falls. 

So in the case of hydropower generation the CEIVAP adopted a revenue-based 
criterion that relates water charges to the electricity output levels. Since large-scale 



hydropower plants are already paying water use charges, CEIVAP’s  proposition  consisted 
in applying the same methodology to small power plants. 

As mentioned before, since the end of the eighties, large-scale hydropower 
generation plants were already paying financial compensations for environmental impacts 
corresponding to 6% out of their hydroelectricity gross revenue sales34. This percentage 
was lately revised by the Law no. 9984 of July 2000, which created ANA. This law used 
the term water charge to characterize the financial compensation paid by hydropower plants 
and increased the payment from 6 to 6.75%, out of which 0.75% is diverted directly to 
ANA. This fraction is explicitly interpreted in the law as a water use charge. Only small 
hydropower generation plants are exempted, since the compensation payments are only 
applied to hydropower plants with a capacity larger than 30 MW. 

CEIVAP’s proposition consisted in extending the water charge to the small 
hydropower plants exempted in this federal law, i.e., plants producing quantities below 30 
MW.  In November 2002, CEIVAP approved the water charge replicating the criteria for 
large-scale plants: water use charge corresponding to 0.75% of the value of electricity 
produced by small hydropower plants. Total monthly water charge is calculated by the 
following formula: 

C = E x RT x P 
 where 
C  = monthly water charge 
 E  = energy produced (in MWh) 
RT = reference energy price (R$ /MWh), defined by the National Power Agency 

(ANEEL) 
P = percentage of the value of the electricity produced (defined by CEIVAP to be 

0,75%)  
Plants producing less than 1 MWh are considered as insignificant users, so they are 

still exempted of the water charge. 
It should be remarked that such criteria do not properly deal with an important role 

played by hydroelectric plants’ reservoirs. By accumulating a water volume in the 
reservoirs during the rainy season, characterizing an unpaid “temporary consumption”, 
hydroelectric plants increase water availability during the dry season to downstream users. 
According to electricity sector representatives, this positive externality should receive a 
financial compensation in terms of water charge deductions. In the current debate on water 
charge methodology such deduction mechanism has not been accepted yet. 

 
d) Inter-Basin Transfers  

Inter-basin transfers water charges have been the subject of a particular intense 
debate. In the state of Rio de Janeiro, the main electricity system, Sistema LIGHT, 
withdraws 160 m3/s from the Paraíba do Sul river, which corresponds to 2/3 of the river 
flow, for hydropower generation at Lajes Hydroelectric Complex. However, the water is 
not returned to the original river basin. After being used for hydropower generation, water 
is transferred to the Guandu river basin that will end up as the main water supply source for 
the metropolitan area of Rio de Janeiro. 

                                                 
34 See page 9. 



This significant transfer has raised two questions concerning the design of the water 
charge. The first one is  whether use for hydropower generation by the Sistema LIGHT 
should be considered as consumptive, given that it returns none of the flow it withdraws to 
the basin of origin. In the debates at CEIVAP, hydropower users have been defending the 
view that hydropower generation is by nature a non-consumptive activity, and the financial 
compensation of 0.75% of the value of the electricity produced, already in place, embodies 
all the environmental impacts produced by hydropower generation activities. On the other 
hand, municipalities, industry and civil organization representatives have expressed the 
view that, since the water withdrawn is not returned to the Paraíba do Sul river, the 
consumptive use should not be overshadowed by the one related to hydropower generation. 

The second question is whether the burden of charges for the inter-basin 
consumptive use would have to fall solely onto the hydropower user. The LIGHT 
Company, owner of the Sistema, maintains that it is not the Sistema that consumes the 
transferred water, but rather the users in the Guandu river. In fact, LIGHT is responsible for 
the inter-basin transfer, but users in the Guandu river are beneficiaries of the resulting 
increase in water availability and, moreover, they are the final consumptive users.  These 
users, which do not incur in any costs concerning the inter-basin transfers, include several 
industries, and in particular CEDAE that is the water utility serving the metropolitan area of 
Rio de Janeiro. Two approaches about how to treat the consumptive component of the 
transfers are currently under discussion: 

 
?? The first approach holds that LIGHT Company, being the permit-holder for 

hydropower generation at the origin of the inter-basin transfer, should be viewed as the 
individual user and be solely responsible for the transfer, being charged for water 
consumption. This argument faces political obstacles to implementation, since it would 
imply much higher costs for a sector that is traditionally considered as non-consumptive. 
Alternative propositions to share the burden of charges, while keeping LIGHT as the sole 
responsible, face constitutional constraints. For example, the suggestion that Light should 
be assigned a consumptive right for the full transfer and then be able to sell its return flows 
to downstream users is blocked by the Brazilian constitutional disposition which states that 
water is a publicly owned good. 
 

?? The second approach is based on the argument that the inter-basin transfer 
should be treated in an integrated way, where the totality of beneficiaries should be 
interpreted as directly or indirectly responsible for the transfer. This approach assumes the 
integration between the Paraíba do Sul and Guandu river basins, and it seems to be the 
preferred one among users and stakeholders involved in the discussions. On the other hand, 
since this approach involves the coordination between federal and state water management 
institutions, it may take longer to be implemented. 

 
Given the complex arrangements to implement the inter-transfer water charge, 

CEIVAP decided to extend the negotiation period. According to CEIVAP’s resolution, 
inter-basin transfer charges must be implemented by March, 2004, at the latest. 

 
e) Other users  

Fish farming 



The small issuance of water permits for fish farming in the Paraíba do Sul River 
Basin indicates that the activity has not a significant presence in the region. To estimate the 
impact of water charges on the sector, simulations were conducted using trout production, 
the main fish farming activity in the river basin. Assuming an average withdrawal flow of 
100 l/s, water consumption and BOD discharge equal to zero35, the simulation 1 first 
applied the criteria  designed for industrial and domestic users to the sector. As it can be 
seen in Table 5.9, the impact represents 46.7% of total annual costs. Adopting the same 
criteria applied to the agricultural sector, simulation 2 uses a discount factor to the PUP in 
order to imply a economic impact representing less than 1% of cost increase. The resulting 
PUP value is US$ 0,16 /103 m3. In November 2002, CEIVAP approved the criteria 
suggested by Simulation 2. 
 

Table 5.9: Simulation of the Impact of Water Charges in the Fish Breeding Sector 
CEIVAP methodology 

 
K0 K1 K2 K3 PUP /103m3 

Water 
charge 
(US$/year) 

Cost 
increase 

        
Simulation 1 0.4 0 1 1 7.78 9,816.65 46.7% 
        
Simulation 2 0.4 0 1 1 0.16 196.33 0.96 % 
Source: Paraíba do Sul Water Resources Plan (2002) 

 
 
Mining Activities 

CEIVAP’s water charge has limited application on the mining sector since mining 
activities use mostly groundwater sources, that are state domain, thus not included in 
CEIVAP water charge. The proposed water charge suggests mining activities should be 
charged according to industrial user rates, i.e., for withdrawal, consumption and effluent 
dilution uses. It was also suggested that the same criteria concerning industrial users should 
be applied to the sector: PUP = US$ 7.78 / 103 m3 and K0 = 0.4. However, negotiations at 
CEIVAP have not reached an agreement about the methodology, and the decision about 
mining water charges was postponed. Like the inter-basin transfers case, CEIVAP have 
established that mining activities charges must be implemented by March 2004 at the latest. 
 
 5.3.3.3. Institutional Barriers36 

 As we have previously mentioned, the coexistence of federal and state waters in the 
Paraíba do Sul River Basin requires a big effort in terms of institutional coordination and 
pricing criteria harmonization if one intends to design and implement water charges to the 
whole river basin in an integrated way. The basic question is how to establish common 
criteria for water charges while respecting the principles of decentralization and stakeholder 
participation. 

                                                 
35The reason to assume BOD equal to zero is the difficulty in measurement these quantities, since the nonsource pollution 

nature of these emissions.' 
36 This section is based in Stacasta and Formiga-Johnson(2001) 



The necessary dialogue across institutional frameworks is complicated by their 
different degree of implementation. While São Paulo and the federal government have 
considerably advanced in the implementation of the management system and in the 
discussion about water charge mechanisms, Rio de Janeiro and Minas Gerais are lagging 
behind. These differences in the actual implementation of the management system prevent 
any arrangement for the immediate application of water charges for the whole basin. 
Moreover, without further developments in the implementation of water laws in the states, 
it is not possible to take into account groundwater management, since groundwater is under 
state jurisdiction 

The creation of sub-basin committees along the Paraiba do Sul river basin poses the 
additional problem of coordinating their actions in order to not to loose the focus on the 
global management objectives for the whole basin. This question is particular important in 
the discussion of the inter-basin water transfer from the Paraíba do Sul river, whose 
solution depends on coordination with the Guandu river basin committee. 

Broadly speaking, the federal and state systems agree about the participatory nature 
of the river basin committee and its role. However, some differences can be found in the 
composition of river basin committees. In the state of São Paulo, for example, the role of 
government representatives is much greater than elsewhere, shifting the balance of power 
away from users and civil society.  

Similarly, the four systems define the role of river basin agencies as providing 
administrative and technical support to committees, with functions that include the 
collection of water charges and control over their use based on water resource plans. 
However, there are relevant differences regarding the nature and functioning of water 
charges. The main question is whether revenue raised by charges should be used within the 
basin of origin or some degree of  “fiscal solidarity” should be pursued. São Paulo 
explicitly foresees the possibility of revenue transfers to other basins. This issue has been 
intensely disputed among water users, state and local interest representatives in the river 
basin and sub-basin committees. 

  
5.3.3.4. Revenue Generation and Allocation 

The expected revenue to be raised with the introduction of water charges concerning 
the industrial and domestic users of federal waters is of the order of US$ 5.21 million /year.  
This revenue, associated with funding provided by the federal, municipal and state budgets, 
is supposed to finance the planned investments for the Paraíba do Sul River Basin. 

The financing decisions were based on the Investment Programs for the states of 
Rio de Janeiro, São Paulo and Minas Gerais, which identified the main structural and non-
structural water-management related measures to be taken in the Paraíba do Sul River 
Basin. Given the complexity of the programs and the high cost associated with the 
measures, CEIVAP decided to establish qualitative criteria for the ordering of the measures 
to be implemented. These criteria were established according to the priorities defined for 
the Paraíba do Sul River Basin. 

 First of all, CEIVAP considered that water supply is not a critical problem in the 
river basin, given that almost 100% of the population are connected to municipal water 
supply networks. The problem of water availability also is not considered critical in the 
river basin. The most urgent priority for the river basin is water quality control. The 
following objectives were considered priorities when choosing the funding allocation: 

 



?? Objective 1: Implementation of the water resource management system 
  
The implementation of the water management system is a previous condition for the 

achievement of the other prior objectives. Table 5.10 specifies the main measures and their 
associated costs for the structuring and operational activities of the water management 
system. As can be seen, the importance of monitoring is indicated for the magnitude of 
budget allocations related to this activity.   

 
Table 5.10. Cost Estimation of Water Management and Planning Measures 

(In 1000 US$) 
  
Measure Cost 
  
Implementation of the Paraíba do Sul Water Agency 1.970 
  
Implementation of water management instruments and tools 1.480 
  
Water information network 220 
  
Technical training programs 340 
  
Social communication and community mobilization program 590 
  
Environmental education program 690 
  
Implementation of automatic monitoring stations 3.250 
  
Cartography works 3.250 
  
Evaluation of economic and public health benefits 790 
  
Guandu river basin Water Resources Plan 520 
  
Master Plan on flooding control in the Paraíba do Sul River Basin 690 

TOTAL 13.790 
Source: Paraíba do Sul Water Resources Plan (2002) 

 
 
 

?? Objective 2: Water quality recovery 
 
Water quality is identified as the main problem of the basin. Therefore, pollution 

control and water quality recovery investments are considered the priority needs for water 
resources management in the Paraíba do Sul River Basin. Domestic and industrial effluents 
- particularly domestic ones that practically do not receive any treatment - are the main 



causes of this poor water quality. The emphasis in pollution control measures are reflected 
in the total investment figures in Table 5.11 that allocate almost all budget to the financing 
of construction of wastewater treatment plants and other sanitation works in urban areas. 
 

Table 5.11. Cost Estimation of Structural Interventions  
(US$ 1000) 
  
Measure Cost 
  
Water sanitation works 28.200 
  
Erosion control 1.880 
  
TOTAL 30.080 

 Source: Paraíba do Sul Water Resources Plan 
 
 
 

?? Objective 3: Erosion control 
 
This objective was set to allocate resources to measures dealing with critical 

environmental problems of the river basin. Table 5.11 shows that a low percentage of 
resources is assigned to these interventions, whose measures consist of localized control of 
erosive processes. 

 
Public Perception 

Generally speaking, the choice for a simple methodology in defining the water 
charge and the participatory nature of the decision-making process has facilitated the 
acceptability of the water charges.  

During the negotiations about the methodology to be applied to the Paraíba do Sul 
River Basin, the industrial and hydroelectric sectors showed strong organizational abilities 
in order to represent their interests. Both sectors, worried about the economic impact of the 
charges on their production costs, have participated intensively in the discussions at the 
river basin committee.  The adoption of the reduction mechanism for industrial and water 
municipal services can be viewed as the successful result of the industrial sector’s pressure. 
The electricity sector succeeded in keeping the same percentage stipulated by the federal 
law for water use charge, 0.75% of the value of electricity produced by hydropower plants, 
despite of the several proposals to increase this percentage in the Paraíba do Sul River 
Basin. In addition to that, the sector plays an influential role in the development of the 
negotiations about inter-basin transfers. 

Municipal water services, another sector with high organizational capacity, have 
participated less intensively in the negotiations. Although they have shown concerns on the 
impact of the charge on consumer’s water bills, they have reacted favorably about the 
introduction of water charges at the proposed levels. Estimates of the impact of water 
charges on households’ water bills have ranged from 1% to 3%, which does not represent a 
strong impact from the point of view of service providers. 



Even with irrigation water representing the largest water use in terms of water 
withdrawal and consumption (after inter-basin transfers), the sector was not able to 
organize itself and played a minor role during negotiations. This can be explained by the 
fact that the sector is atomized and represents a small share of the economy of the basin. On 
the other hand, the agricultural sector was the most reluctant one in accepting the water 
charge mechanism. Since policy makers were most interested in having all types of water 
users being charged (and willing to pay), the sector was benefited with very low water 
charges, despite its weak organizational capacity. The same lack of organizational ability 
could be observed in the other users (mining, fish farming). 

Community and other stakeholders’ interests were mainly represented through the 
activity of environmental NGOs. However, interventions by NGOs are generally localized 
and isolated, the lack of financial and human resources have prevented them from playing a 
systematic role in the discussions. 

 
5.4 Final Comments 

The use of water charges in Brazil has started very recently and it is still in an 
experimental phase. The country has, in fact, adopted a very cautious approach, and water 
charges have been introduced in a broad and modern context of integrated water 
management. A country with the size and hydraulic complexity of Brazil cannot manage 
water resources in a very centralized and sectoral approach. The first decentralized 
measure, in place for long time, differentiates the domain of federal, interstate and intrastate 
waters37. The decentalization process advanced in the 1997 new water law with the 
adoption of river basin management through river basin committees. Institutional 
arrangements were also tailored with the creation of a Water Resource National Council 
(CNRH) and an executive federal water agency (ANA) both directly linked to the Ministry 
of the Environment. 

Charges were conceived instruments to be used along with others, such permits 
management plans, to achieve the goals of a water national policy. This policy was 
intensively debated for two decades and finally approved in the National Congress and 
State Assemblies.  

Nevertheless, the aim of applying water charges in the Brazilian legislation seems to 
be closer to revenue-generation than to efficiency attainment. In addition, critical issues 
regarding institutional arrangements, universality of uses being charged, autonomy of basin 
committees and charge revenue allocation criteria still dominate the debate and are 
postponing the rapid implementation of water charges.  

Once more Brazil has chosen the experimental path and an important experience on 
water charges is taking place in one of the most important federal river basins, the Paraíba 
do Sul river, that crosses the states of São Paulo, Minas Gerais and Rio de Janeiro. This 
experience constitutes an opportunity to deal with all the issues above since it includes 
conflict the use with hydroletric generation, inter-basin transfer and the need to 
accommodate state and federal systems. So far the River Basin Committee of Paraíba do 
Sul (CEIVAP) is managing to reach consensus within a very participatory process. On the 
other hand, this consensus seems to have been possible only because of the adoption of a 
clear revenue-raising approach with very low budget target and simple rules, both in 
                                                 
37 Of course, as Brazil is a federation, there is a natural tendency for decentralization. 



conceptual and operational terms. This simplicity implies, however, an inability to capture 
environmental and economic aspects that would make charges more efficient and equitable. 
The aim is to get users familiar with the water charge system, and to learn more about the 
way their behavior can be modified. The option for simplicity also makes possible the 
implementation of the water charge in a short-term horizon, since sophisticated 
methodologies would require data about water quantity and quality aspects which are not 
currently available. However, is too early to evaluate how successful the system will be to 
gradually introduce efficiency, equity and ecological considerations and how other 
experiences will benefit from this experience.  

No matter the results, by following this piecemeal approach Brazil, as contrasted 
with other experiences in the region38, has been able to avoid the failure of implementing 
water charges within weak regulatory framework and institutional capacity.  

                                                 
38 As previously noted for the Colombian case in Section 2 and described for the Mexican case in Sectio 4. In regard to 

general use of economic instruments and institutional constraints,  see Seroa da Motta, Huber and Rruitenbeek 
(1999).  
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4.1 Introduction 

Over the last two decades, water management in Mexico and its regulation have been 
reformed to improve its efficiency and effectiveness. The process started with a system 
dependent on governmental budget allocations and for the most part focused on irrigation-
related investments, and moved towards a more market-oriented scheme, addressing the 
multiple needs of a growing urban population. 

The water supply system as a whole remains highly subsidized. Household water 
tariffs do not cover direct costs. Agriculture is by far the major user --with almost 80 percent 
of the total water supplied to the system-- and farmers get water at no cost, except for the 
electricity it consumes to pump it. 

As part of the strategy to modernize the water sector, the Mexican authorities have 
endorsed the use of economic instruments as one of the main approaches. Following this line 
of thought, the Environmental Program for 1994-2000 declared that: “economic instruments 
present advantages that make them attractive and necessary for public policies in 
environmental stewardship”. The water use charge from federal water bodies put into 
operation since 1986 and the wastewater charge implemented in October 1991 are the main 
examples of this kind of instruments. 

After this introduction, the following section describes water problems in Mexico. 
Section 3 deals with the institutional and legal frameworks for water management in Mexico. 
Section 4 describes water use charges in Mexico and the measures for wastewater pollution 
control, Section 5 includes the difficulties in the implementation of the policy instruments, 
revenue issues and the financing schemes in place. Finally, conclusions are drawn. 

 
4.2 Policy Phase  

This sub- section describes the policy background of water charges in Mexico 
by identifying the main water problems and the evolution of the institutiona l and legal 
frameworks. 

 
           4.2.1 Water Problems in Mexico 

The main water problem in Mexico is not the average availability of the resource. 
Water availability per capita is in the order of 5,000 cubic meters  a year. This is more than 
the amount of water available for each person in France or Spain; and many times more than 
in Egypt. However, around 89 per cent of the population has access to drinking water in 
Mexico, a figure clearly smaller than in those countries (CNA, 2002b). 

The real water management problem in Mexico is the distribution of water resources. 
Economic activity and population density by regions do not correspond to the location of the 
country’s rivers and aquifers, which makes distribution difficult and costly. Thus, 76 per cent 
of the population lives in the northern and upland region of the country, which has 20 per 
cent of the water resources. Most of these populated areas are arid. A number of regions 
present serious availability problems. To aggravate this situation, one fourth of the population 
lives in areas that are 2,000 meters above sea level. 



In this context, overexploitation of aquifers in relative scarcity zones is a growing 
concern. In 1975, there were 32 overexploited aquifers. In 1981, the number was 36, in 1985, 
it increased to 80 and in the year 2000, it reached 96 (Semarnap-CNA, 2001). 

The situation is rapidly deteriorating. The accelerated population growth in the past 
50 years has reduced water availability per capita in Mexico from approximately 18,500 m3 
per capita in 1950 to less than 5,000 m3 today (Tecsasím-Lyonnaise des Eaux, 2000). At the 
current population growth rate, the total water availability or water quality will critically 
decrease in the densely populated and more industrialized regions. With respect to sewerage, 
77% of the Mexican population has access to sewerage services. 

Water pollution has been an increasing economic problem and a main health hazard 
in Mexico. Despite the importance of the need to address this relative scarcity, water 
treatment remains low. Only five percent of the 535 surface water bodies in the country are 
classified as excellent and can be drunk even without treatment. An additional 22 percent is 
considered “acceptable”, but needing some degree of treatment to be drinkable. The 
remaining 73% represent more acute pollution problems to different degrees (CNA, 2002a). 

 
          4.2.2 Institutional Framework 

The Mexican legislation considers water as a national resource. All major water 
bodies in Mexico are a matter of federal responsibility. There are minor bodies in charge of 
State authorities, when a superficial body is entirely within the boundaries of a single state 
territory. The same applies to superficial streams and water bodies that are confined to a 
single property and are considered as an integral part of the land. 

A central agency in charge of the use of federal water resources, the National Water 
Commission (CNA) was created in 1989 (CNA, by its acronym in Spanish). The CNA is the 
sole authority for federal water management and is in charge of the promotion and execution 
of federal infrastructure and the necessary services for the preservation of water quality.  

The CNA is attached to the Ministry of Environment and Natural Resources. Prior to 
this it was attached to the Ministry of Agriculture and Water Resources, which historically 
had retained the main authority over matters of water control and federal investment. The 
new structure and its institutional relationship makes evident the environmental concern of 
Mexican authorities with respect to water issues. 

Regardless of the change of institutional structures, the main goals of the CNA are not 
environmental protection or regulation, but infrastructure construction and operation. It can 
be said that is a more “rowing” than “steering” institution. The most important part of the 
budget is oriented towards financing infrastructure, particularly in agriculture. In the year 
1991, more than 37 per cent of its budget was destined to pay for irrigation infrastructure and 
33 for water and sewer works. The remaining 30 per cent was used for general management 
and regulation related activities. Only a small fraction of this percentage was assigned to 
monitoring.  

Under the new arrangement, the Federal water management system encompasses 13 
administrative regions defined by the CNA, following hydrographic criteria. Each region 
comprises one or more basins, thus basins and not states are the basic division of the Mexican 
water management system.  

Close to the French experience, the system counts on 26 River Basin Councils 
Following the French principles, the objective of the Councils is to promote social 
participation, taking into account the opinion of every stakeholder involved. They contribute 



chiefly to the planning of water polic ies. Despite its importance, the current Law does not 
detail the characteristics of the Councils or their functions; it only mentions their existence as 
a participatory body for the CNA, the local authorities and water users. In practice, the 
Councils have not been fully implemented and their capability has not been completely 
developed. Until 1997 only one such Council was established. Today, 25 of them have been 
created. In addition, 6 basin commissions and 4 basin committees have been established. 
These only differ in terms of the size of basin they cover. They are not agencies in their own 
right, but catchment-based co-ordinating forums bringing together water users and 
government organisations at different levels. 

At a decentralized level, municipalities are in charge of water, sewerage services and 
wastewater collection and disposal. However, due to the weakness or lack of capacity of most 
municipal operators and some legal restrictions that apply to the approval of water tariffs, 
State authorities have an important role in the area. 

 
          4.2.3 Legal Framework 

In chronological order, the first important legal water text was the 1910 Water Law. 
This law declared national waters in the public domain and for common use. The 1926 
Federal Law of Irrigation Waters regulated the government efforts to promote and invest in 
irrigation infrastructure. The particularity of the Law of Waters was the creation of a 
construction permit. It was replaced by the Law of National Waters Property of 1936, which 
detailed the awarding of federal concessions and regulated user associations (Brañes, 2000). 
Other water-related laws followed to regulate sanitation infrastructure and underground water 
uses. 

In 1972 a revised Federal Law of Waters was approved. As the previous laws did, it 
also emphasized the status of national property over water bodies mandated by the 
Constitution and created a centralized system of permits and concessions for water use. This 
Law was the basis of the first National Water Plan in 1975, which gave to the issue a unified 
vision. 

The allocation of resources as mandated by the 1972 Law was far from efficient. The 
concessions for water use granted did not reflect only economic considerations but political, 
social or simply bureaucratic ones. More importantly, the supervising structure lacked the 
resources needed and was unable to monitor effectively the proper use of water and 
eventually led to abuses. In 1988, the excessive misuse of water forced the authorities to  
temporarily forbid the exploitation of 55 per cent of all water catchments in the country until 
they got back to acceptable levels (Roemer, 1996). 

The following and most recent regulation was the 1992 National Water Law. It is the 
backbone of the federal water system but not the only Law linked with water regulation. 
There are at least a Law of General Ecological Equilibrium and Environmental Protection, a 
General Health Law, a Federal Law of Charges, a Law of Water Works, and a Fisheries Law.  

In particular, there is a conflict of competence between the environmental and water 
authorities, conflict that leaves a gray area between the Ministry of Environment and Natural 
Resources and the CNA.A projected law entitled Ley de Cuencas y Aguas Nacionales (Basin 
and National Water Law) and at least two other projects to reform the current Law are being 
analysed by the Congress. While it is not certain that any of these will be approved, it is 
worth mentioning that all of them propose to detail the functions of the Councils in the Law, 
seeking to empower them. Certainly, these proposals offer only limited improvements in 



terms of institutional autonomy and decentralization, but it is an undeniable goal of all of 
them is to strengthen the institutional capacity of the participatory organisms. 

 
4.3 Design Phase 

This sub-section analyses the evolution of the water system in Mexico since 1986 
until today. 

 
          4.3.1 Water Use Charges 

The Mexican legislation contemplates water use charges as well as wastewater 
effluent charges. In principle, the National Water Commission is allowed to charge a fee to 
water users for the right to use the federal water bodies. The amount collected in water use 
charges accounts for more than 53% of the budget of the CNA. (CNA 2002a), although 
collection was expected to drop at the end of 2002. 

Before 1986, the pricing system employed one fixed price per cubic meter throughout 
the country. In 1986, the Federal Law of Charges was modified and a two-part charge came 
into place: one part was a fixed price per cubic meter of water used, but varying depending on 
the water supply zone. The other part was an increasing block rate structure. In addition, four 
major water uses were established --irrigation, hydroelectric generation, urban (potable) and 
industrial-- and each use was assigned a pricing weight. The following table shows the water 
use charge rates in 1993: 
 

Table 4.1. Water Use Charges ($US/m3) 
   
1993 Industry Urban (Potable) 
Zone 1 Scarce      0.419       0.193  
   
Zone 2 Equilibrium      0.290       0.009  
   
Zone 3 Sufficient      0.103       0.005  
   
Zone 4 Abundant      0.077       0.002  

Source: Guerrero and Howe (2000). The exchange rate used is from INEGI 2002 
 

 
In 1997 the CNA changed from four to nine the number of availability zones. The 

change from zones --previously defined from a hydrological point of view-- was based on 
specific administrative concerns. On the new scheme the former zone one (the scarcity zone) 
was divided into six zones. The division reflected the existence of different policies and 
practical criteria for the application of subsidies, permissions and exceptions to industry in 
some regions. The rest of the zones simply changed their number. Zone seven is equivalent to 
the previous zone two (equilibrium), the zone eight is like the zone three (sufficient) and 
finally the zone nine is equivalent to the former zone four (abundant) (Guerrero, 2002). 

In its actual form, the federal water use charge depends on two factors: the availability 
zone and the use that is going to be given to the resource. Table 4.2 reproduces the rates 
published with the 2002 Federal Law of Charges in US dollars at a rate of ten pesos per 
dollar. Each year, the Law updates the charge level and sometimes a region can change 



availability zone, according to its most recent hydrological balance. Some of them have 
moved from zone 9 to 8, for example. As can be seen in the 2002 charge arrangement (Table 
4.2), only the industrial use exhibit a difference among zones one to six, as the other uses 
charges are identical between the first six zones. 
 
 



Table 4.2. 2002 Water Charges ($US/ 1000 m3) 

2002 
Industry 
(general case) 

Urban 
(Potable) Hydroelectricity Aquaculture Recreation 

      
1 Scarce 860 19.95 0.18 0.12 0.49 
      
2 690 ?  ?  ?  ?  
      

3 570 ?  ?  ?  ?  
      

4 470 ?  ?  ?  ?  
      
5 370 ?  ?  ?  ?  
      
6 340 ?  ?  ?  ?  
      
7 Equilibrium 250 9.29 ?  0.06 0.24 
      
8 Sufficient 90 4.64 ?  0.03 0.11 
      
9 Abundant 70 2.32 ?  0.01 0.05 

Source: Federal Law of Charges, 2002 
 
As also shown in Table 4.2, public and private entities that serve for drinking water 

must pay lower rates than industrial users. Furthermore, the operators working for 
communities with less than 2,500 inhabitants are exempted from the charge. Other 
exemptions include: 

a) water for agricultural use (almost 80% of the total water used), 
b) wastewater, 
c) water with high concentrations of salt in interior water bodies, 
d) users holding a certificate issued by the CNA indicating that the water was returned to 

its source without change. 

 
To encourage wastewater treatment, a special discount is due when the user treats the 

water before returning it to the source and the treatment complies with the quality standards 
established. 

The water use charge structure reflects two main objectives. The first one is to 
achieve a better economic efficiency in the use of water, charging more when the resource is 
scarce and less when it is relatively abundant. The second objective is to promote certain uses 
that indicate the policy priorities of the federal government, as is the satisfaction of the basic 
needs of the urban population. A net effect that can be seen in Figure 4.1 is that industrial use 
makes the greatest revenue for the CNA, even when municipal water systems consumes 
more. 

 
Figure 4.1. CNA Revenue for Water Use Charges (Million $US) 
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Source: Based on data from Segundo Informe de Gobierno, Presidencia de la República, 2002 and INEGI, 

Estadísticas económicas de mediano plazo, 2002. 
 
 

          4.3.2 Wastewater Pollution Control 

Wastewater quality control in the ‘70s called for a basic treatment for any discharge, 
regardless of the type of water receiving body. Due to investment problems and, particularly, 
to the lack of monitoring systems, this scheme failed. 

During the ‘80s and through mid-‘90s, public policy emphasis was placed on 
controlling wastewater from industries with a high organic load or toxicity. Recognizing the 
failure of the environmental and water authorities to monitor all polluters, it was considered 
satisfactory to control only the main discharges.  

In 1991, a wastewater charge was put into operation to make the polluters internalize 
the costs of their actions, providing them with an incentive to comply with the pollution 
control regulations, resting on the “Polluter Pays” principle. Since its inception, the priority 
of the wastewater charges has been to induce polluters to comply with the regulations, rather 
than to increase the revenue. Polluters only pay for units above the discharge standard. 

To enforce that kind of control, a series of standards were elaborated. These are part 
of the Mexican Official Standards (Normas Oficiales Mexicanas or NOM). The parameters 
used for the standards were determined according to the typical result of a secondary 
treatment applied to a discharge of a specific industry sector, regardless of the characteristic 
of the water receiving body (Giner de los Ríos, 1997).  

As discussed in the next section, the original mechanism has undergone two major 
changes worth mentioning. The 1995 revision changed the criteria of application from 
“Availability Zones” to the “assimilative capacity of the water bodies”. Finally, the 1997 
version of the charge established different rates for a larger number of pollutants. The 1997 
charge was also accompanied with a review of the official quality standards that established 
the maximum permissible levels of pollutants for wastewater discharges and new rules to 
promote investment in wastewater treatment infrastructure. 

 



The Original Wastewater Charge (1991)  

The charge was a non-compliance charge applied when the pollutant units exceeds the 
established standard. Implicitly the idea of the charge has been to induce all agents, 
particularly those in high polluting activities, to adopt treatment technology. 

The original charge applied a flat rate --related only to volume levels-- when 
discharges were less than 3000 m3 a month. For discharges exceeding that quantity, the fee 
was calculated on the base of the Chemical Oxygen Demand (COD) and Total Suspended 
Solids (TSS) released and the type of Zone. 

Since the creation of the first wastewater charge, the Federal Law of Charges 
established a procedure for self-reporting. The user is responsible to measure the volume and 
contents of the discharge, calculate the charge and pay it. 

Main characteristics of the 1991 wastewater charge were:  

 
?? Four types of zones established according to the availability of the resource. Zone one 

corresponded to regions with the highest availability and zone four to areas with the 
lowest. 

?? The rate varied depending on COD and TSS. The total charge would be the sum of 
the elements in Table 4.3. 
 

Table 4.3. Level of Charges 

one 
For every 1000 
m3 of wastewater 

For a ton 
of COD 

For a ton 
of TSS 

   
US$78.7 US$51.16 US$90.5 
   
US$19.64 US$12.7 US$22.6 
   
US$7.77 US$5.08 US$9.0 
   
US$3.91 US$2.5 US$2.5 

Source: Based on the 1991 Law of Charges and INEGI, Estadísticas económicas de mediano plazo, 2002. 
 
The Federal Law of Charges conceded the following charge exemptions: 

?? Users who complied with the effluent standards; 
?? Users holding a certificate issued by the CNA indicating that the water was used and 

returned to its source without change; and, 
?? Users discharging into non-federal bodies or sewer systems. 

The charge is applied by the CNA and, in its original version, the resulting revenue 
went to the Treasury without returning to either the municipalities or polluters. 

 
The 1996 Federal Law of Charges  

In 1996, the Federal Law of Charges was amended. A new procedure was set to 
calculate the charge, no longer based on  Availability Zones but calculated  according to the 
assimilative capacity of the different types of receiving water bodies. Three broad categories 



of water bodies were created: 
A) water bodies requiring a lower treatment level;  
B) water bodies that require secondary treatment and;  
C) water bodies that require a more sophisticated treatment level. 

 
The charge rate also varied according to COD and TSS concentration levels. As a 

change from the previous version, the charge would be calculated applying a fee only for the 
pollutant that was more concentrated according to the charges in table 4.4. 



Table 4.4. Pollutant Concentration 
 Pollutant concentration 

Type of 
the Water Body 

Less 
than  
30 mg/l 

30-75 
mg/l 

75-150 
mg/l 

More 
than  
 150 mg/l 

 

A 

 

US$ 
0.04 

 

US$ 
0.04 

 

(US$ 
0.01 x 
concentration) - 
US$ 0.69 

 

US$ 
0.77 

B US$ 
0.09 

(US$ 
0.07 x 
concentration) - 
US$ 0.47 

US$ 
0.77 

US$ 
0.77 

C (US$ 
0.07 x 
concentration) - 
US$ 0.47 

US$ 
0.37 

US$ 
1.60 

US$ 
1.60 

Source: Based on the 1996 Law of Charges and INEGI, 2002. 
 

The Federal Law of Charges conceded the following charge exemptions to: 

?? Users who complied with the effluent standards; 

?? Users holding a certificate issued by the CNA indicating that the water was used and 
returned to its source without change;  

?? Users discharging into non-federal bodies or sewer systems; 

?? Public water suppliers to municipalities of less than 2,500 inhabitants; 

?? Discharges from agricultural irrigation; and, 

?? Users with an approved program to reduce their polluting emissions. 

Polluters with a monthly discharge volume of less than 3000 m3 had the option of a 
flat rate. 

 
From 1997 Onwards 

Additional pollution indicators are now considered in a stricter and more complex 
formula. Charges are again calculated taking into account a particular tariff for every 
pollutant in the water, rather than a payment for the one that is more concentrated, more like 
the 1991. 

As an important innovation, the 2002 Federal Law of Charges determined that the 
amount obtained from the charges from public or private firms will be destined for activities 
for improving efficiency and water related infrastructure. Before the introduction of this 
change, the money collected was diverted to the Treasury. Therefore, CNA had little 



incentive to collect revenues. As long as the resources were not necessarily kept in the sector, 
payers did not see their own benefit. 

To summarize the changes, figure 4.2 presents a diagram of the process as the 2002 
Law establishes it: 

 



Figure 4.2. Process in the 2002 Federal Law of Charges 
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Industrial discharges 
Although water abstractions for industrial use represent one tenth of total abstractions, 

industrial discharges are a particularly important issue given the quantity and diversity of 
pollutants discharged by some industries. Industrial discharges represent around 170m3/s of 
wastewater. This is more than six million tons of BOD, which surpasses by 140% the 
pollution generated by urban water and sanitation services (Semarnap-CNA, 2000). 

As can be seen in Table 4.5, among the main industries generating wastewater 
discharges are sugar and chemicals. 

 
Table 4.5 Main Industries Generating Wastewater Discharges (m3/s) 

 
Industry 

 
Discharges 

Sugar 45.6 
  
Chemical 13.4 
  
Petrochemical 7.0 
  
Paper and cellulose 4.5 
  
Steel 4.5 
  
Textile 2.9 
  
Beer 1.4 
  
Food 1.2 
  
The rest of the sector 2.6 

Source: CNA (2002a). 

 
There are 1,485 industrial wastewater plants of which 1,405 are in operation. . Of 

these, only 503 comply with their Special Conditions of Discharge (CNA, 2002b). Only 13% 
of the water used in industrial processes is treated after (CNA, 2002a) 

The most common type of treatment for industrial discharges is secondary treatment. 
In recent years, the treatment of industrial discharges, conditioned by the huge initial 
investments required, has been postponed by some industries given their lack of available 
funds. 

The sugar industry is a special case, because of the level of pollutants it discharges 
and because the whole process is labor intensive, employing hundreds of thousands of 
workers in some of the poorest regions of the country. It is also one of the industries that have 
shown more troubles to change; they have obsolete equipment that generates higher water 
demands and a greater pollution load. 



The type of pollutants generated by chemicals requires a more advanced treatment 
than stipulated in the current regulatory framework. In effect, only 17 percent of the 
wastewater generated from chemicals is treated. As for the discharges from petrochemicals, 
90% is treated, however, there is a problem related to the presence of toxic and heavy metals 
(CNA-Semarnap, 2000). 

 

Mexican Official Standards (NOM) 
The core of the environmental water management in Mexico are instruments for 

direct control, such as the Mexican Official Standards (Normas Oficiales Mexicanas or 
NOMs). These are defined as a set of physical, chemical and biological parameters, and their 
maximum permissible levels in wastewater discharges. In particular cases, the law also 
recognizes Special Conditions of Discharge (CPD). 

The use of the Mexican Official Standards simplified the system in place. The 
approach introduced in 1997 allowed for the reformulation of 43 official standards --mostly 
for specific industry sectors-- into only two general ones: the NOM-001-ECOL-1996, 
specifying the permissible discharges directly into federal water bodies, and the NOM-002-
ECOL-1996, for discharges into public sewers. 

In September 1998, a new NOM, the NOM-003-ECOL-1997, was published to 
establish the standard for the use of wastewater for public services. In 2002, the NOM-004-
ECOL-2002 was published to control sludge and bio-solids originating from wastewater 
treatment plants and sewerage systems. 

The NOM-001-ECOL-1996 allows for a period of grace. The main purpose of this 
approach was to provide incentives for polluters to adopt new practices, processes and 
technologies for the reduction of their polluting emissions in a credible and possible time 
frame. The change was driven, among other things, by the fact that the government perceived 
a large default among users associated with the economic crisis that struck the country. It was 
therefore considered most appropriate to implement a gradual approach. And in principle, this 
approach would give more time for authorities to improve their monitoring capacity. 

The deadlines for complying with the maximum permissible levels for discharges to 
national waters were set for the years 2000, 2005 and 2010, according to the population size 
in the case of municipalities and the range of biochemical oxygen demand (and/or total 
suspended solids) for non-municipal discharges (see Table 4.6). Thus water charges will also 
be scheduled accordingly. Once all deadlines are met in 2010, charges will be fully applied. 

 
Table 4.6. Original deadlines to Comply with the NOM-001-ECOL-1996 

Complia
nce as of: 

Range of the population 

Number of 
population centers 

(1990 INEGI 
census ) 

 
1st of January 

2000 

 
Greater than 50,000 inhabitants 

 
              169 

1st of January 
2005 

Between 20,001 and 50,000 
inhabitants 

181  

1st of January 
2010 

Between 2,501 and 20,000 
inhabitants 

2,266 



 
 
 

Non-municipal discharges (pollution load ) 

Compliance as 
of: 

BOD (tons/day) SST (tons/day) 

 
1st of January 

2000 

 
Greater than 3.0 

 
Greater than 3.0 

1st of January 
2005 

From 1.2 to 3.0 From 1.2 to 3.0 

1st of January 
2010 

Less than 1.2 Less than 1.2 

 

 

4.4 Implementation Phase 

This sub-section presents the evolution of the implementation of water charges in 
Mexico identifying its successes and failures. 
 
            4.4.1 Water charges 

The correct application of water charges could be very positive. Unfortunately, the 
system still does not reflect the real costs of water and is highly subsidized. The Federal 
Government has absorbed the necessary infrastructure costs to provide water services, and 
revenues have made little contribution to financing. 

Traditionally, there have been important cross-subsidies among sectors. Municipal 
and agriculture water is subsidized at the expense of industry. In practice, industry is a 
captive payer. Water for agricultural use –almost 80% of the total-- is free of charge. 

Direct subsidies are often provided to municipalities, water system operators, and 
irrigation works to finance infrastructure investments. The net effect is the lowering the cost 
of water for all final consumers. This can trigger a “vicious cycle” of lower unit prices, 
encouraging users to consume higher quantities than they otherwise would at full-cost 
pricing, inducing service providers to increase supply even further, and thus leading to over-
stressed and poorly managed infrastructure. 

Clearly, there is an important distortion in the system that necessarily reflects in a 
poor performance of the use of water charges. The subsidization of water services is 
considered as only a trans itional measure in order to make moves towards full-cost pricing 
easier for consumers, or as well- targeted welfare measures for disadvantaged members of 
society. The problem is that in Mexico this fundamentally transitional measure has been a 
very long term one. The situation is getting more difficult to sustain, as federal investments 
are being overwhelmed by the demand. 

 

Wastewater charges 
As for the wastewater charge, the situation is even more complex. It is clear that the 



framework emphasizes compliance with the standards and traditionally has contemplated a 
set of economic incentives in favor of users that adopt processes for better water quality than 
the established in the standards. Nevertheless, the objective of the charges has not been fully 
achieved. 

The increase in revenue, however, is noticeable, although with marked historical 
slowdown that correspond to the years of the economic crisis. The effect of the policy in 
terms of inducing in the pattern of the resource use is also perceptible, at least in the case of 
the wastewater sector. The percentage of treated water increased from 10% in 1996 to 23% in 
the year 2000. Still, that is not enough. Despite the efforts made, wastewater treatment is very 
limited. In the industrial sector, the figure is considerably smaller, with only 13 percent of the 
wastewater being treated (CNA, 2002a). 

Wastewater charges have not been effective enough to alter conduct to reverse the 
long-term trend, nor have they reached all polluters. A crude example is the basin of the 
Lerma River, one of the main rivers in the country and an important water source for 
Mexico City and Guadalajara, among many others. In 1990, the river had a concentration of 
COD of 13.5-mg O2/l. By 1998, the concentration was 92.33 mg O2/l. Every other 
pollutant has at least doubled. Dissolved solids tripled from 1994 to 1998 and oxygen in 
water diminished from 5.76 mg O2/l in 1996 to 0.7 mg O2/l (Semarnap, 1999). 

The following data provides a summary of the wastewater produced in the country 
and the level of treatment it receives. 

 

 

 

 

 

 

 



Table 4.7. Wastewater produced in Mexico by Municipal and Industrial 
Discharges 

 Municipal Discharges 
Industrial 

Discharges 
 
Water used 

 
263 m3/s 

 
193 m3/s 

Wastewater produced 250 m3/s 170 m3/s 

Wastewater discharged in 
sewer 

200 m3/s NA 

Water treatment installed 
capacity 

75.9 m3/s NA 

Water receiving some kind 
of treatment 

45.9 m3/s 25.3 m3/s 

COD Generated 1.94 million metric 
tons/year. 

6.16 million 
metric tons/year. 

COD Collected in sewer 1.56 million metric 
tons/year. 

NA 

COD Removed by 
treatment systems 

0.36 million metric 
tons/year. 

0.80 million 
metric tons/year. 

Percentage of  wastewater 
treatment plants complying with 
the NOM 001 

NA 36% 

Source: CNA, 2002a. 
NA= Not available 
 
There is a volume of around 420 m3/s of wastewater only from municipal and 

industrial uses. Assuming a conservative operating cost of US$ 0.10 per cubic meter that 
receives secondary treatment, the total treatment cost could be estimated at around US$ 1,325 
million a year. That is without taking into account maintenance costs or infrastructure 
investment. 

Figure 4.3 shows the evolution in the revenue from the use of water receiving bodies. 
The amount collected represents a very low percentage of CNA’s revenues and a minimum 
amount for what is needed to maintain the operation of treatment plants, even at a cost of 
US$0.001 per cubic meter. 



 
 
Figure 4.3. Federal Revenue from Wastewater Charges 
(Millions of USD) 
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Source: Based on Segundo Informe de Gobierno, Presidencia de la República, 2002 
 and INEGI, Estadísticas económicas de mediano plazo, 2002. 

 
Figure 4.3 also depicts the volatility of the charge collected. When analyzing these 

figures in US terms, it is important to consider that Mexico has faced an important 
devaluation in the period analyzed and this factor should be taken into account. Nonetheless, 
the increase in revenue shown until 1996 can be partly explained by the measures taken by 
the CNA to increase collection at the time, such as an enlargement of the register of charge 
payers and the publicity directed towards users. The reduction in collection presented in 
recent years is mainly explained by the extension given to polluters for the construction of 
their abatement facilities. In general, the amount collected from the wastewater charges 
represents a very low percentage of CNA’s revenues and a small amount compared with 
water use charges (less than 1% estimated in 2002). Again, it is clear that the objective of 
environmental authorities with the introduction of the wastewater changes was to force 
payers on a reasonable timetable to comply with regulation charges rather than increasing the 
revenue level. 

The greatest problem faced by the system in the last years is still that municipalities 
and most industries do not pay for their discharges. As expected this default increased with 
the economic crisis in the late nineties. 

A lot has been done to give incentives to treat water. Yet, the majority of polluters 
still do not comply with standards. By the end of the deadline for compliance with the NOM-
001, only a few of the 139 population centers with more than 50,000 inhabitants in the 
country met the conditions. By mid-2002, an additional small number of population centers 
improved significantly their water treatment processes, though to a lesser extent than 
required. 

As for industrial discharges, the percentage of compliance was slightly better, 
however, the figure was not been disclosed. From personal communications, it seems that 
some progress has made but still many problems remain in certain sectors, such as the sugar 
industry, the greater discharge generator, basically did not comply with the standards. 



The Water Program 2001-2006 acknowledges a low capacity to verify compliance 
with the standards. This Program, however, proposes ambitious monitoring goals to be 
achieved during the period.  

Authorities recognize that there is not enough equipment or personnel to supervise the 
whole system. Despite being a very large agency in terms of number of employees ( around 
20,000), the number of staff members currently working on inspection and metering activities 
is very limited (around 125 people). This situation is aggravated by the fact that even when 
non-compliance is detected, the effective sanction requires a complex and long administrative 
process. 

In the past, monitoring visits were scheduled randomly but it is now oriented to 
inspect the main polluters at least once in a three-year period. In total, some 3,000 polluting 
firms are targeted for monitoring. The majority of the firms inspected in 2002 did not comply 
with the standards, but only a few of them were finally sanctioned. Hence, the incentives to 
comply are minimal. 

Three Presidential Decrees were published in October 1995 to cancel the accumulated 
charges, given the large default among users and the economic situation of the country. The 
objective was to erase the historic debt of users that regularize their status. Certainly, the 
burden of the debt was a serious threat to the financial health of most operators. The decrees 
were extended the following year, reinforcing a wrong signal of lack of commitment. 

On the 21st of December 2001, President Fox issued two new decrees exempting 
payments from wastewater charges and for the use of federal water on cities with more than 
20,000 inhabitants. The decree also recognized that the majority of municipalities, operating 
agencies or state commissions” that presented their action plan “did not comply with it 
because of the lack of financial resources”. The debt of the 2,400 municipalities in the 
country, including payments due from five years ago, added to 65,000 million pesos 
(equivalent to 6.5 billion USD). 

 
4.4.2 Financing Schemes of Water-related Infrastructure. 

A great portion of the funding of the water sector still comes from the Federal 
government budget. Water charges are not enough to cover costs, much less to finance the 
operation of the needed infrastructure. 

 
Figure 4.4. Public investment and financing sources for water supply, sewerage and 

sewerage treatment 1991-2001. 
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Federal investments in the sector have been fa lling in real terms. More and more the 
transfer of federal resources amounts to response to emergencies rather than to efforts to meet 
the objective of increasing efficiency. These transfers come from different sources, funds and 
programs. It is common to see that these transfers are not accompanied by ways to identify 
the impact of such investments, as they do not include clear and measurable indicators and a 
well-defined follow-up system (Kemper et. al., 2001). 

It is estimated – under the conservative scenario of the 2001-2006 National Water 
Program-- that between the year 2000 and 2025, the investments needed to meet the minimal 
goals established in the water and sanitation sector will be in the order of US $ 41 billion. 
This represents an average of US % 1.6 billion per year, mostly related to sewerage and 
wastewater treatment and not taking into account operation and maintenance costs. 

In recent declarations, President Fox updated these figures asserting that Mexico 
needs to invest at least USD 2.2 billion a year to meet the goals (Fox, 2002). This is between 
five and six times the CNA’s budget and the revenues generated internally by the operating 
agencies, and including international loans, and it is not clear though where these financial 
resources will be found. Until now, charge revenues have made little contribution to 
financing and the sector has depended for its development on the Federal budget. 

A very relevant federal Program, the Infrastructure Investment Fund (FINFRA), was 
created in September 1995. This program is currently known as Program for the 
modernization of water system operators (Programa para la Modernización de Organismos 
Operadores). PROMAGUA is the backbone of the new effort to promote investment 
opportunities and finance infrastructure projects. It involves federal resources to encourage 
higher private sector participation in the development of basic infrastructure including water 
and sanitation services. In particular, the PROMAGUA is directed towards water 
infrastructure in cities of more than 50,000 inhabitants. 

Private participation has been particularly scarce and unstable. Only 39 percent of 



contracts in water and sanitation signed since 1991 were still in effect at the end of the last 
decade. With respect to wastewater treatment, the situation is even worse. Out of the 41 
contracts signed between 1991 and 1999, only 11 are still in operation. This is only 26 
percent (Morales Reyes, 1999). The Water Program 2001-2006 recognizes that wastewater 
treatment investments represent an excessive risk for private investors, because of the 
difficulty to recover their investment with the actual tariffs and collection rates. 

 
4.5 Conclusions and recommendations  

In Mexico, economic instruments for water management have been in use since the 
eighties but their effectiveness is still difficult to evaluate because they have not been fully 
functional yet. 

There are some specific and evident problems that need to be solved in order to the 
system start to give better results. Some recommendations to be implemented in the short-
term include: 

 
1. Improve monitoring. It is hard to determine if this problem has a financial root or a 

political one, but the system has been functioning in a vicious cycle of low prices and 
low investment. The cycle has been aggravated by a remarkable lack of enforcement 
of the regulations by the authority.  

2. Eliminate most exemptions. Water charges have been subordinated to  control 
mechanisms and policy interests, and as a result they have been corrupted as true 
Economic Instruments. The most notable example is the way wastewater charge is 
determined by a set of pollution control standards. In the future, when wastewater 
charge exemptions meet their final deadlines for full compliance with wastewater 
discharge standards (NOMs), the real potential of wastewater charges will be tested. 

3. Consider reducing subsidies. Some subsidies, especially cross-subsidies can be 
unjustifiably big and often having nothing to do with the nature of the charges. These 
could be reduced. 

4. Charges should be based on real costs. For example, wastewater charges should 
charge for the pollution added and, therefore, they must take into account the 
pollutants of the water intake and not only the volume of pollutants discharged.  

5. Improve local capacity and interest in water management . The CNA has made 
important improvements in the construction of a unified national water system. Yet, it 
has not been so successful in its decentralizing effort. Participatory organisms --
particularly the Basin Councils-- have been relegated to a secondary role. Also, there 
has been very weak incentives --and there are even negative ones-- for states and 
municipalities to comply with the federal law, much less to reinforce the federal 
system and even less to replicate some of the control mechanisms inside their 
territories and jurisdictions. 
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3.1 Policy analysis phase 
 

One can view the development of an integrated and decentralized water 
management system in France as a response to the conflicts related to water quality 
degradation and the growing demand in water resources by different categories of users. 

The reconstruction period, following World War II, was characterized by the 
acceleration of industrial development and urban growth. Environmental impacts generated 
by both processes were soon observed, since the regeneration capacity of water bodies was 
not sufficient to offset the negative effects of urban and industrial effluent emissions. As a 
result, the water quality was gradually deteriorating over the post-war period. 

On the other hand, the period was also marked by increasing demands from 
different water users, as industrial development and urban growth proceeded. With the 
expansion of irrigated surface in rural areas, the same trend was observed in agricultural 
water demand. Moreover, the acceleration of the French nuclear program also contributed 
to the increase in water needs, in this case for cooling use. 

In such a context, the need for a water management approach capable of reconciling 
the resource capacity (both in qualitative and quantitative terms) with demands for multiple 
uses became clear. 

The legal framework was composed of measures that only acted in response to 
specific cases, treating user categories separately. The same differentiated approach was 
applied to quantity and quality aspects in water regulation. These measures established an 
environmental policy based on command-and-control mechanisms, some of them of 
difficult application and enforcement. One illustration can be found in pollution control. By 
law, water pollution was formally forbidden before the 1964 Water Act. However, the strict 
ban on water pollution could not be put into practice because of the inevitable level of 
waste generated by firms and local communities. The unavoidable environmental and 
growth conflict condemned the regulation to lack not only effectiveness, but even basic 
credibility. In fact, the infeasible prohibition of water pollution gave way to a regime of 
water pollution licenses attributed by the authorities. Despite the pollution standards to be 
respected, in practice water pollution licenses turned into water pollution rights, since it 
was impossible to refuse or to cancel such licenses without damaging the economic 
development of the region. A common case would be a firm holding a water pollution 
license being prosecuted for environmental damage, in spite of the fact that this same firm 
would not have violated the emission standards stipulated by the administration. 

In addition to the low effectiveness of the regulatory mechanism, the legal 
framework could not take into account the issue of negative externalities. Polluters were not 
given incentives to exert the necessary financial effort in order to treat wastewater, which 
would benefit downstream users. In order to satisfy their growing demands for potable 
water, downstream cities and towns were obliged to build costly water treatment facilities. 

In short, the regulation was not adapted to the context of growing conflicts related to 
water availability and water quality, and an integrated management system was called for. 

The Water Act of December 1964 deeply modified the French water management 
system. The new approach to water management policy established by the law was based 



on two general principles: decentralization and planning. Decentralization was based on the 
idea that water management organization should reflect the physical unity of water bodies 
in order to account for potential sources of conflicts. To handle the externality problems 
linked to water pollution and conflicts of use in an integrated approach, the river basin was 
chosen as the basic administrative unit. Planning was to provide consistent decisions at the 
river basin level, and to introduce a medium-term perspective on water management. 

The decentralization principle is put into practice by the creation of Water Agencies 
(WA) and River Basin Committees (RBCs) in each of the six French river basins (see Table 
3.1 for their corresponding surface area). While the agencies are intended to perform 
executive functions, RBCs act as consultative bodies, and are sometimes described as local 
“Water Parliaments”. 
 
Table 3.1. French River Basins  

 
River basin    

        
Surface area 

 
Adour- Garonne 

 
115,000 km2 

 
Artois-Picardie 

         
19,562 km2 

 
Loire-Bretagne 

       
155,000 km2 

 
Rhin-Meuse 

         
31,500 km2 

 
Rhône-Méditerranée-Corse 

       
130,000 km2 

 
Seine-Normandie 

       
100,000 km2 

Source: Guide de l'Eau, 2001, Editions Johanet, Paris. 
 

The RBC is responsible for analyzing any subject considered relevant to the river 
basin. The various agents concerned with water management are represented: communities, 
water users and the central administration. The principle of decentralization is clearly 
observed in its composition, since the central administration holds less than half of the 
representatives. The committee constitutes the locus where conflicts between stakeholders 
related to water quality and water availability can be solved. By assembling the interested 
parts established in the river basin, the decisions of the RBC are expected to reflect the 
general interest of all users and stakeholders. 

Water Agencies are the executive branch of the RBCs. Financially autonomous, 
they are in charge of collecting water charges, and, through loans and subsidies, financing 
private and municipal investment projects intended to reducing pollution and increasing 
water availability. Financial assistance is aimed at providing polluters (firms and 
communities) with incentives to undertake pollution-reducing and water-saving 
investments. Eligible investments must be in accordance with the priorities defined by the 
WA (and later approved by the RBC) in the multi-year working plan, established for a five-
year period. The plans are supposed to reconcile demands for the multiple water uses and 
identify the most important pollution reduction actions and water availability measures to 
be taken in the river basin, providing  guidelines for the WA intervention during the period. 



The law also innovated by introducing water charges. These charges have two 
objectives. First to finance the investments defined in the intervention program established 
by the Water Agency, and secondly to induce water use efficiency. The water charges are 
suggested by the WAs, and must be approved by the RBCs. This approval is supposed to 
guarantee that the interested parts accept these charges, hence legitimating their use as 
economic instruments. 

The water charges are collected on the basis both of water withdrawals and of 
effluent emissions. In order to calculate the emissions charge, industrial and domestic 
effluents are systematically measured (or estimated) and taxed according to the effluent  
emission rates defined in the five-year program. The withdrawal charge is based on the 
user’s quantity of intake water. Water charges were supposed to act as an instrument to 
promote use efficiency, and not merely as a pure revenue-raising instrument. However, as it 
will be discussed later, until recently revenue-raising purposes have prevailed over use 
efficiency ones.  

The revenue collected is then used to finance water-saving and pollution abatement 
investments undertaken by water users, according to the directives of the working plan 
defined by the WA42. The financing mechanism can assume several forms such as subsidies 
or loans with preferential interest rates, among others. This financial support also has an 
incentive component, as it reduces the cost of investing in water pollution abatement 
facilities that could not have taken place without this financial scheme. 
 The transformation of French institutions, especially regarding the Decentralization 
Act of 1982, and the need to transpose the European Community directives into the French 
legal texts pointed out the need to update the Water Act of December 1964. This was 
accomplished in the Water Act of January, 1992, which should not be interpreted as a 
structural reform of the preceding Act of 1964, but as its complement, and in continuity 
with its principles. The institutional structure of the water management system, based on 
the river basins and their respective Water Agencies and committees, was not modified. 
The Water Act was aimed at establishing a more balanced water resource management 
system, giving more nearly equal weight to environmental and economic interests. More 
precisely, the concept of well-balanced management seeks the preservation of water 
ecosystems and wetlands, the qualitative and quantitative protection of water resources, and 
the attainment of multiple water uses. The 1992 Water Act also stressed the need of  
effectively implementing the “polluter-pays” and “user-pays” principles through water 
charges designed to make the agents internalize water pollution and use  costs. 

The objectives proposed by the integrated management approach are the result of 
the transposition to the French law of the European Community directives. Compliance 
with these European directives has been orientating French water policy toward the 
strengthening of the incentive properties of the water charge system, by putting into effect 
the “polluter pays” principle. Enforcement of the “polluter pays” principle is intended to be 
achieved through (i) more control on individual emissions and abatement practices, (ii) the 
enlargement of the set of pollutants to be taxed and (iii) the handling of agricultural water 
pollution. 

 

                                                 
42 See Figure 3.1 , page 27. 



3.2 Instrument design phase 
 

3.2.1 Theoretical basis 
It is well accepted that a price on pollution and natural resource uses will induce 

polluters and users to adjust pollution and use levels at their individually least cost paths. 
Implementation of such charge may, nevertheless, be confronted with common problems of 
asymmetric information on pollution level and possibly abatement cost, as well as of 
political acceptability. This is mainly due in France to the system of subsidies 
complementing the charge application. This system, of course, reduces the impact of the 
charge, and it has been said that it is not the charge that provides the incentive for 
adaptation but rather the subsidy. 

 
3.2.2 The design framework 

Regarding the design of the water charge as a policy instrument, several important 
points are in order. First, WAs design different water charges, both for withdrawal and for 
effluent emissions, depending on the category of users (farmers, households or 
industrialists). Second, the revenue collection is also different, and a distinction has to be 
made between residential users on the one hand, and farmers and industrial users on the 
other. Industrialists and farmers are directly charged by WAs through two different 
channels, one for water withdrawal and one for pollution. The  majority of farmers are not 
subject to  charges, for reasons that will be later developed.  

Residential users are charged by the municipal water utility through a pricing 
system which, since the 1992 Water Act, has to be based on actual water consumption 
alone, as measured in cubic meters. The price of water is the sum of the price charged for 
the service of distribution, the price of sewage treatment and other charges that include the 
charge on water use and effluent emissions collected by the WA. The effluent emissions 
charge is to cover the cost of pollution generated by residential uses and the use charge is 
based on the quantity consumed. Both charges are designed by the local WA. 

These latter charges are treated as components of the price of water, and residential 
users do not pay the WA directly but through the local supplier, who acts as a tax collector 
for the WA. As a result, water and sanitation municipal services commonly increase 
charges to cover the water cost. 

 
 
The effluent emissions charge 
 

For industrialists, the effluent emission charge is proportional to the number of 
pollutant concentration units (in general, kilo per day). When actual pollution is not 
observed, an estimate is used instead, based on the firm’s production data. To this end, the 
WA makes use of an industry-wise mapping between production activities and estimated 
average pollution level, for different pollutants (Biochemical Oxygen Demand, Suspended 
Solids, Nitrogen, etc.). In the case of residential users, the charge is a fixed amount to be 
paid for each cubic meter consumed. Broadly speaking, it is based on the ratio of the 
expected total amount of pollution generated by a local community to its expected total 
water consumption. The formula includes also two types of coefficients: a coefficient for 
each pollutant depending on its potential damage for the environment and a coefficient that 
varies depending on the total permanent and seasonal population. 



In principle, all polluters are liable to the charge in order to guarantee some form of 
equity. However, setting aside the farmers, it is still the case that some public services 
(local administrations, public facilities, public parks, fire brigade, etc) are exempted from 
the charge.  

Some prior information is needed in order to design the charge correctly. However, 
this prior information required for designing the charge rate is both difficult and costly to 
collect. The necessary information includes: 
- Identification of all substances that could damage the environment, i.e., all pollutants 
that will be targeted by the charge. 
- Then the cost of abatement associated with each type of pollutant identified in the first 
step has to be estimated. This cost is quite technically difficult to determine and the ones 
who know it (the polluters) are often hiding the information. 
-  The preferences of the consumers (present and future generations) and their valuation 
of the environment have to be known in order to make it possible to measure welfare 
effects. This is of course very difficult to know as well, and significant heterogeneity 
among consumer preferences across different regions is to be expected. 
- A charge should be based on observable elements, and would call for the 
implementation of a system of costly continuous measures of effluent emissions. 

 
Ideally, charge rates for pollutants should be based on scientific measure campaigns 

and reports. There is no consensus at this time on the precise impact of each pollutant; 
therefore coefficients associated with each pollutant differ from one Agency to another, and 
it is also the case that some pollutants are charged by one Agency and not by another.  

A common structure of pricing should be adopted in order to guarantee equity in 
terms of pricing principles. Scientific and technical analysis should also be encouraged to 
reach a consensus at the national level on the relative risk associated with each pollutant. 

If the charge was designed to match the marginal cost of abatement, we should 
observe a wider dispersion of the charges between local communities and Water Agencies. 
This is not the case in France, where we observe that the rate per cubic meter follows a 
common tendency in all basins. 

 
The use charge 
 

The original aim of the use charge is to cover the cost of resource management 
including financing of storage dams, supply networks and irrigation equipment. A 
distinction is made between surface water and groundwater. For surface water, the charge is 
the sum of a charge based on the pumped volume and a charge based on net water 
consumption. Each of these two elements is multiplied by a constant rate and a rate 
depending on the type of use. For groundwater, there is no distinction between pumped and 
consumed water. 

To provide adequate resource allocation, actual consumption should be observed for 
individual users, but accurate data on net consumption are sometimes difficult to obtain, 
especially for farmers and local communities. This is why estimated use levels are 
computed from production or population data, and are used to calculate water charges 
rather than actual consumption levels. Large discrepancies between charges per unit of use 
among river basins are observed. It can be the case that both surface water and groundwater 



are charged or that only one type of source is liable to the charge. The coefficient applied to 
each of these two sources can also vary significantly in time and from one WA to another. 

Different rates are applied depending on the use, and this distinction is not justified. 
For instance, it may benefit farmers and penalize residential users and industrialists. The 
difference can go up to a factor of 40 for the same volume of water withdrawn from the 
same source. 
 Table 3.2 below presents unit effluent emission and water use charges for the 6 
WAs, in 1992. Note that unit water use charges may vary within the WA, according to the 
time of year. 

Table 3.2 Unit effluent emission and use charges in 1992 
Water Agency Suspended 

Solids 
BOD Nitrogen Phosphorus Water use 

Adour-Garonne  158.30  254.96  226.27  106.76  [0.12 ; 0.18] 
Artois-Picardie  126.00  252.00 143.00  675.00 [0.10 ; 0.31] 
Loire-Bretagne  92.11 141.70  173.00 272.54 [0.16 ; 0.36] 
Rhin-Meuse  103.19  206.37  141,59  235.53 [0.15 ; 0.30] 
Rhône-Méd.-Corse  80.00 240.00  120  300.00 [0.05 ; 0.30] 
Seine-Normandie  113.93  249.69  213,69  NA [0.09 ; 0.26] 

Notes. In French Francs per kilo-day for Suspended Solids, BOD, Nitrogen and 
Phosphorus, in French Francs per cubic meter for water use. BOD: Biological Oxygen 
Demand. NA: Not Applicable. Source: Water Agency annual reports. 
 
3.3 Institutional barriers  
 

Potential barriers to the design of an efficient water charge system can be related to 
institutional issues, namely: (i)the composition of RBCs and (ii)the level of knowledge 
available to WAs concerning water environment, external costs and consumers’ behavior. 

The composition of the RBCs plays an influential role in the determination of 
general principles adopted in the definition of water charge levels. In fact, it is tempting to 
transfer a part of the financial charge to the actors that are under-represented, or even not 
represented at all, in the institutional apparatus. This point finds a good illustration in the 
financing of the agricultural pollution program (PMPOA), whose financial costs are 
supported by the final users.  

The second point concerns knowledge build up by WAs. Generally speaking, and 
contrary to the objectives established by the Water Act of December 1964, Water 
Agencies’ knowledge acquisition has progressed poorly. This knowledge was supposed to 
improve the economic foundations of water charges, and was also intended to be developed 
on the water environment, external costs and behavior of polluters and users. None of these 
research directions was supported by stable and significant funding. According to a report 
of the Commissariat Général du Plan in 1994, “if nowadays it seems difficult to know 
precisely, or even approximately, the effects of a treatment facility on the water 
environment, this difficulty can be attributed to the low funding levels assigned to 
modeling these effects”. The Martin (1996) report on sustainable management of 
groundwater in France also points out the insufficient funding levels allocated to research. 
This fact, according to the report, given the increasing groundwater intake, especially for 



irrigation purposes, prevents implementation of a sustainable groundwater management 
policy. 

The same failure to increase knowledge can be seen in the study of external costs. 
Although there exist numerous methods to estimate environmental damages, their 
application can still be considered rare in France. These methods, even if they remain 
controversial, could have their use intensified in order to support decision-making and 
promote the rationalization of the water charge system currently in place. 

Finally, the WAs have not given enough attention to acquiring knowledge of water 
consumers’ behavior. Such lack of knowledge limits the development of a water charge 
system with adequate incentive properties. It could be argued that, since WAs are to some 
extent subordinated to RBCs, user representatives within Committees could have pressed 
the Agencies to increase research effort. However, although WAs have specific budget 
lines devoted to research funding, the vast majority of funded projects still concern 
technological improvements of wastewater treatment (biophysical and biochemical 
processes, etc.). 

 
3.4 Legal barriers  
 

Since their introduction, the constitutionality of water charges has been debated. 
The dubious juridical nature of water charges has raised some problematic issues. It has 
prevented, for example, the application of necessary or envisaged modifications in water 
charges. 

In 1991, three WAs (Adour-Garonne, Rhône-Méditerranée-Corse, Rhin-Meuse) 
tried to introduce a specific charge for extractive industries (sand, gravel), on the ground 
that the activity of these industries modified the régime of river streams. The concerned 
firms then recurred to the Conseil d’Etat (French Supreme Court), which canceled all 
measures taken by the WAs to implement the charge. WAs were forced to reimburse all 
revenue collected previously from this particular charge. The Conseil d’Etat understood 
that this specific category of extractive activity was not to be subject to the additional water 
charge, not because its activities have no impact on water resources, but rather because the 
corresponding legislation was still deficient and incomplete. 

 
3.5 Instrument implementation phase 

 
3.5.1 Implementation path 

The implementation path of the policy has been strongly conditioned by the way 
perception of water charges by environmental managers has evolved through time (see the 
institutional factors in section 2.3). Implementation may be analyzed in three periods:  

 
(i) During the first of these, between 1967 and 1992, the water 

charge system was progressively accepted by local communities and industries, with regard 
to the level of the unit charges, the set of chargeable pollutants, and the charge collection 
system. Of course, this is mainly due to the original vision of the water charge as a 
moderate financial contribution, which could be somehow partly returned to polluters by 
means of abatement cost subsidies, and the fact that mutual consent on the level of water 
charges by all local stakeholders is favored (through the RBCs).  



(ii) The second phase, starting in 1992 and contemporaneous to 
the French Water Act, is characterized by a global need to correct for major discrepancies 
between environmental objectives (at a national but also European level) and actual 
achievements of the Water Agency policy. Although the WA system has not been 
questioned, public policy makers have recognized a need for more control on individual 
emission (and abatement) practices, and for a redefinition of the set of pollutants to be 
charged. It is interesting to note that the "polluter pays" principle is now openly mentioned 
as the underlying principle of the system, meaning that the original vision of the WA as a 
"union of water users" is to be progressively abandoned.  

(iii)The final phase, starting in the late 1990s, builds around the 
2002 project for a new Water Act. This project was aiming at accounting for socio-
economic consequences to households of water price increases, and, more importantly, at 
incorporating a larger part of the agricultural sector in the water charge system. The 
restructuring of the agricultural sector has had major impacts on overall nitrate 
contamination of groundwater and surface waters, but agriculture had only been partly 
subjected to charges. Since the beginning of the 1990s, only some specific breeding 
activities had to pay emission charges (hogs, chickens). For cereal and beef cattle 
producers, a project initiated by French MPs in the late 1990s intended to charge directly 
actual contamination of water resources by nitrates and pesticides. Because of the obvious 
problem of measuring non-point source pollution, the project was modified to allow 
farmers to contribute by means of a tax proportional to production and land occupation 
patterns. This project was, however, abandoned by the new political majority after the 
general elections in the Spring of 2002. Government officials claim that a new project will 
be proposed in 2003, containing a redefinition of charges including farmers in the system, 
incorporating a simplification of the water charge rates and stressing the need for a 
decentralized system. 
 

In sum, the Water Agency system is improving in monitoring and control, imposing 
higher charges but also offering more subsidies. 

The move toward a "more efficient" environmental policy by WAs at a local level 
has been taken in a period where the industrial and residential structures of the country 
have experienced significant changes. With the decline of local production capacity in areas 
where traditional industries were the majority (textile in the north and the south-west, steel 
mills and heavy chemistry in the east, and coal extraction in both), the picture of industry 
has changed over the past 15 years. In particular, the pollution picture has been 
characterized by a lower per-plant emission rate for major and well-known pollutants. The 
overall industrial growth rate has been about 2 percent a year over the last two decades, and 
during the same period, suspended solids have decreased by 4.3 percent a year, and BOD 
(Biochemical Oxygen Demand) by 3.6 percent a year. Nevertheless, at the same time, a 
new generation of pollutants is becoming increasingly important (Absorbable Organic 
Halogen, heavy metals). In addition, the need for enhanced energy production has led to an 
increase in temperature in many rivers, because of the way cooling needs have been met at 
fossil and nuclear power plants. 

Turning now to water use charges, industries have, since the beginning, been 
incorporated in the water charge system, but with a charge representing a very limited 
fraction of their total water bill. The most interesting trend is, however, for farmers, who 
are now required to equip their farms with metering devices, with exceptions for small- farm 



activities. The level of the charge for irrigation water use is typically very moderate, and is 
of multi-block nature. The fact that unit charges are bound to increase has been recognized 
for many years now, but it is expected to have a limited impact on that population of 
farmers, who will be concerned with such a system for two reasons: first, because of 
agricultural subsidies for irrigation, and secondly, because of the setting of a relatively 
“high” minimum perception level of 7,000 cubic meters a year. 

 
3.5.2 Environmental outcomes 

Recent trends in water quantity and quality can be illustrated by the following 
figures. Environmentally sensitive zones are now including about 50 percent of the whole 
territory, compared to 20 percent in the last decade. For one of the largest groundwater 
resources, that in Alsace, more than half of measurement stations indicate nitrate 
concentration higher than the target value of 25 mg per liter, and 12 percent have a nitrate 
concentration of more than the regulatory (and mandatory) limit of 50 mg per liter. In the 
southwest (a major area for corn production), most water extraction out lets have maximum 
observed nitrate concentrations greater than 50 mg/l. 

About 90 percent of French rivers and streams are contaminated to some extent by 
pesticides (10 percent of these streams have pesticide concentrations greater than the 
accepted health standard, as do 40 percent of groundwater extraction outlets). A yearly 
average of 646,000 tons of nitrogen are carried by major rivers to the sea, which is of 
concern given the international commitments of the country toward its European neighbors. 
Finally, about 5.6 billion cubic meters a year are used for irrigation (12 percent of total 
extracted volumes), among which 88 percent from surface waters. Net consumption from 
agriculture represents 43 percent of the total. 

While agricultural- related contamination has increased, positive environmental 
outcomes of water charges in France have been significant for industrial sources in regions 
where quality of water has been problematic for the last decades In all river basins, the 
upward trend in industrial pollutant concentrations has been reversed, although difficulties 
remain in regions where monitoring of abatement activities and emission self-reporting 
schemes have not been successfully applied. 

It is difficult to provide an assessment of the actual contribut ion of charge schemes 
to this limitation in overall pollution levels, because of the interaction with the command-
and-control regulatory policy at the national (and since the 1980’s, the regional) level. 
Nevertheless, one can adopt the view that, although command-and-control policy has been 
the major determinant in abatement control in the industrial sector and domestic sewage 
treatment, the emission charge system can be seen as the most important factor for firms, 
after abatement equipment is in place. Recent empirical studies (Lavergne and Thomas, 
1999) provide evidence for the significant impact of effluent emission rates on abatement 
equipment operation by industries. 

Even if the charge scheme is shown to have had an impact on emission reduction, 
the relationship with actual environmental conditions is not straightforward. A reduction on 
effluent industrial emissions can only improve water quality if other pollution sources 
remain constant. It is not relevant to analyze the impact of changes in water charges by 
overlooking the way pollution is defined at an individual level. Charge payments based on 
average emission levels by industry is becoming less predominant, and Water Agencies 
now seek to have firms (and local communities) internalizing the cost of emission 
measurement (self-reporting policy).  



In sum, the observed trends in water quality are revealing. On the one hand, surface 
waters that are mostly affected by industrial and residential pollutants have experienced a 
significant reduction in their pollution levels. On the other, groundwater, which is more 
sensitive to agricultural emissions, has not. 

Nitrate concentrations from agricultural sources have increased or remained stable, 
both for surface and groundwater, even in cases where agricultural land has decreased. 
Agricultural pattern changes are responsible for that. Land areas under prairies and fodder 
crops have decreased by 4.3 million hectares since the 1970s, whereas areas for cereal and 
oilseed crops have increased by 1.9 million hectares. At the same time, irrigated land has 
increased by 47 percent between 1988 and 2000, led by corn production. Hence, a major 
result of the restructuring of the French agriculture sector has been the conversion of 
significant land surface to higher nitrate and water- intensive crops. Of course, predicting 
environmental outcomes regarding water quality would be irrelevant for agriculture, 
because, as pointed out above, the majority of farmers are not incorporated in the water 
charge system. 

 
Unit water use charges have also been too low to induce a significant reduction in 

agricultural (irrigation) use patterns. In contrast, water charges are the major component of 
water input expenditures in the industrial sector. 

The Ministry of Environment in 1993 collected data on investment decisions made 
by local municipalities. These showed that environment preservation is one of the priorities 
of the surveyed municipalities, and that two thirds of them put sewage and water treatment 
as the highest priorities. Financial assistance by the Water Agency is described as the third 
factor (after the lack of action in the past and the regulation via emission standards) that 
induced them to put sewage and treatment of water as a priority. If subsidies globally 
represent 52 percent of total investment in the municipalities surveyed, it is clear that 
priority is given by Water Agencies to pollution abatement: 68 percent of the total cost of 
investment directed toward pollution abatement is subsidized by Water Agencies’ grants. 
As far as water resource management is concerned, only 34 percent of total investment cost 
is subsidized by the Water Agencies (source: Ministry of the Environment). Modernization 
of the supply network appears as less important for local communities. It must be noted that 
the 1991 European directive on urban wastewater has also imposed the building of 
wastewater treatment plants in all local communities (except for very small ones). The main 
constraint to investments, however, has been community inability to cope with high 
investment costs of sanitation and water projects.  

 
3.5.3 Economic and social impacts 

 
Agriculture and industry 
 

In most parts of the country, water is not scarce enough to justify significant levels 
of water charges. Furthermore, many industrialists are able to use private wells instead of 
community distribution networks and, as a consequence, the cost of water expenditures is 
typically very low compared to other inputs (labor, energy, materials, etc). The impact of 
recent (since the beginning of the 1990s) increases in water use charges on firms’ financial 
situation has therefore been negligible. On the other hand, the significant increase in 



effluent emissions charges is likely to have had more important consequences for firms that 
have not invested in water abatement facilities.  

The water charge system by which polluters can be partly compensated and funded 
from revenues of water charges when investing in abatement facilities is a major advantage, 
in the view of polluters, compared to a standard “command-and-control” rule. Nevertheless, 
with such subsidies, the efficiency of the whole system is to be questioned, in terms of the 
opportunity cost of public funds. 

As noted above, farmers were supposed to be concerned with charges levied on 
nitrogen and pesticides, on a proportional basis to land and/or production. When or if such 
policy is implemented in the near future, it is expected to have a very significant impact on 
farmers’ financial outlook. Recent simulation studies can be invoked to provide evidence 
for the fact that hog and beef cattle farmers will suffer the most from such nitrogen taxes. 
Note that, even if the ultimate goal of such charges is to promote higher water quality levels 
in areas with significant non-point source pollution from agricultural sources, this policy 
instrument is not typically a water charge, as it is based on other agricultural inputs than 
water (chemical nitrogen fertilizer) use. 

 
Residential users 
 

As explained before, water charges are included in the water bill. Table 3.3 below 
presents the detailed breakdown of the average residential water bill per year in France (for 
an average annual consumption of 120 cubic meters) for the period 1995-2000. 

 

  Table 3.3. Breakdown of the Average Residential Water Bill 
  

1995 
 
1996 

 
1997 

 
1998 

 
1999 

 
2000 

 
Water supply 

 
120.74 

 
125.31 

 
128.36 

 
129.73 

 
131.41 

 
133.55 

       
Use charge     4.66    4.94    5.10    5.12    5.08    5.35 
       
Treatment cost    84.61   89.18  93.60  96.20   98.02   99.40 
       
Effluent emission charge    38.59   43.31  44.32  46.34   48.03   49.27 
       
National and local taxes 
(VAT, etc.) 

   25.46   28.51  29.58  29.73   29.88   30.03 

       
Total 274.06 291.25 300.96 307.12 312.42 317.60 
   Source: DGCCRF (2001). Prices are in Euros. Figures for an average consumption of 120 
m3/year. Water supply and treatment costs are paid to the water utility operator, while use 
charge and effluent emission charges are paid to the Water Agency. 
 



 

Between 1995 and 2000, the total amount of payments by residential users to the 
WAs (use and effluent emission charges) has increased by 26 percent while the other 
elements of the water bill have increased by 16 percent. The share of each element has 
remained almost constant in the period. The charge for effluent emissions is around 16 
percent of total water bill in 2000 while the use charge represents less than 2 percent of the 
total bill. Priority has clearly been given to pollution abatement.  

Measurement of impacts on people's income due to water charges is not available. 
However, some case studies (Nauges and Reynaud, 2001; Nauges and Thomas, 2000) have 
estimated the price elasticity of water demand and change in welfare following a water 
price variation. Using two samples of French local communities,43 it has been found that 
French residential consumers are sensitive to water price. Water demand is found to be 
elastic to its own price, even if the price variation is quite moderate (between –0.08 and –
0.22 which means that if the price of water increases by 10 percent we expect a decrease in 
consumption by 0.8 to 2.2 percent). 

From these estimates, it was then possible to calculate change in welfare due to a 
change in water price. The change in welfare is measured by the compensating variation 
defined as the amount of money that would compensate the consumer for the change in 
price, leaving all other things equal. Welfare losses are measured as money values in terms 
of a proportion of consumer’s water bill. It is estimated that a 10 percent increase in price 
would lead in both samples to a welfare loss equivalent to 7 percent of total water bill 
whereas a 20 percent increase would imply a welfare change representing 13 to 14 percent 
of total bill. So it can be expected that welfare impacts of water charges follow the same 
proportion since they are similar water bill components. However, it must be noted that the 
above-mentioned CV measures only indicate losses of welfare assuming everything else 
constant and, therefore, they do not take into account welfare gains derived from 
environmental quality improvements. 

It should be noted that the Water Act project of 2002 explicitly accounted for socio-
economic consequences of the significant increase in the price of residential water for low-
income households. A provision was made to exempt this category of consumers from 
water charges. The local communities would then have been compensated for these unpaid 
liabilities by a mutual fund for “water solidarity” partly financed by the government. 
Whether such provision will be preserved in a new Water Act in preparation remains 
uncertain. 

 
3.5.4 Institutional and legal factors 

There are many important institutional and legal aspects for the success or failure of 
the charge system, during the implementation phase.  

In fact, agricultural pollution was supposed to be integrated in the water charge 
system, but it was not because of institutional constraints. Although the Ministry of the 
Environment could, in principle, enforce environmental regulation on farmers, such as 
collecting water taxes or implementing a system of quotas on nitrogen fertilizer and 

                                                 
43 Sample 1: 116 water utilities from eastern France between 1988 and 1995. Sample 2: 108 water utilities from the south-

west of France between 1990 and 1994 (see Nauges and Reynaud, 2001). 



pesticide use, expected compensation in the form of subsidies had to be considered by the 
Ministry of Agriculture. However, these subsidies could come into conflict with European 
agricultural subsidy policies already in place. The whole question was then to decide 
whether agricultural revenue and price support policies had to be coupled with 
environmental objectives at the national level. 

The fact that a market for water rights has never been implemented is because water 
users do not own the right to sell water in France, they only possess the usus and fructus 
properties, inherited from Roman law. Therefore, unless a major change in French law is 
decided upon, the setting-up of a market for water rights is not to be expected. 

The decentralized organization of River Basin Committees and Water Agencies, 
including representatives of the sector, has helped much in the acceptance of the water 
charge system by the industrial sector. Nevertheless, the likelihood of collusion between 
Water Agencies and industrialists is seen as a weakness of the decentralized way (Water 
Academy, 1998). 

In practice, monitoring and control activities for law enforcement purposes, 
including inspection of industrial plants and control for compliance with emission 
standards, is not in charge of Water Agencies. Environmental regulation is under the 
supervision of national or regional environmental agencies in a completely independent 
way from the Water Agencies system. This separation between local water institutions with 
river basin attributions (the Water Agencies) and parallel governmental institutions for law 
enforcement is definitely a drawback. Usually useful information is not conveyed from one 
to another agency, and policy orientations may differ on the same subject. This does not 
mean, however, that environmental objectives from both authorities, translated into 
environmental monitoring on the one hand, and water charges on the other, should in most 
cases be contradictory. Rather, water charges are often considered a means of reaching an 
even higher objective of water quality than the one that would have been obtained with 
environmental monitoring alone. Although both policies seem to be complementary in 
practice, the cost of estimating effluent emissions by either party could certainly be reduced 
if information at the plant level was shared between the Water Agency and the law 
enforcement authority. 

 
3.5.5 Public awareness and debate, political acceptability 

The public has gradually become fully aware of the fact that, although water is not a 
scarce resource per se, proper quality and availability standards require higher prices than  
the ones prevailing in the past. The important increase in water bills for residential users 
has been generally understood as the consequence of the implementation of European 
directives on urban waste waters and human water consumption, which require important 
investments in abatement and raw water treatment outlets in local communities. The debate 
has been mainly on the subject of “who was responsible” for these price increases. Private 
companies in charge of water utilities claim that this increase is mainly due to wastewater 
treatment, not to water production and delivery to customers, and that charges have 
increased more than their own share in the total water bill. 

A second point of debate has been the role of non-point source pollution from 
agriculture. Although the 1992 Water Act stipulates that quality water should be made 
available to all customers without restrictions, large areas in the country, especially in the 
Northwest (Brittany) still face very poor water quality standards because of intensive 



animal breeding (hogs and poultry) in the region. The contradiction between a higher price 
for water and the very poor quality of tap water has led population in small towns to refuse 
to pay their water bills, and ask for refund of their bottled water expenditures. 

Recent public reports by the “Cour des Comptes” and the “Commissariat Général 
du Plan” in 1997 revealed that although the French water management system was 
presented abroad as a very efficient one, “it is not organized to reach qualitative and 
quantitative objectives as defined by the government, at the least possible cost”. As WAs 
are decentralized, they are not concerned with government cuts on the general budget, and 
water charges have increased by 22.7 percent a year between 1988 and 1994. Such an 
increase left many significant inequalities and inefficiencies unresolved, e.g., animal 
breeders are considered to generate a pollution level equivalent as 254 million residential 
users, whereas they only contribute 2 percent to the funding of the water policy. As a 
consequence, residential users are proportionally much more taxed for effluent emissions 
than farmers and even industrialists. 

Concern, and sometimes organized protest, from residential consumers is growing 
mainly because of equity issues. Residential users are the main contributors to the Agency 
budget, while being at the same time the less favored stakeholders in the system. This 
situation is more and more often criticized now as the price of water increased sharply 
during the last decade. In Tables 3.4 and 3.5 below, one can verify that, during the period 
1992-2001, residential users accounted for more than 80% of the total water charge revenue 
collected by Water Agencies. Their contribution to WA revenue has even increased in the 
VII Working Plan, contrary to industrial users, whose relative participation has decreased. 
 
 
Table 3.4. Revenues from Water Charges Collected by Water Agencies,VI Working 
Plan 1992 – 1996 (in million French Francs) 
  

Water pollution 
charge 

 
Use charge 

 
Total 

 
User Share 

 
Residential 
 
Industry 
 
Agriculture 

 
24,899 
 
4,998 
 
0 

 
4,746 
 
1,686 
 
245 

 
29,645 
 
6,684 
 
245 

 
81.1% 
 
18.3% 
 
0.6% 

 
Total 

 
29,897 

 
6,677 

 
36,574 

 

Source: Commissariat Général du Plan 
 
Table 3.5. Revenues from Water Charges Collected by Water Agencies, VII Working 
Plan 1997 – 2001 (in million French Francs) 
 
 

Water pollution 
charge Use charge Total User Share 

 
Residential 
 

 
35,614 
 

 
6,361 
 

 
41,975 
 

 
83.7% 
 



Industry 
 
Agriculture 

5,437 
 
554 

1,910 
 
269 

7,347 
 
823 

14.7% 
 
1.6% 

 
Total 

 
41,605 

 
8,540 

 
50,145 

 

Source: Commissariat Général du Plan 
 

Figures for agricultural users contrast sharply with residential ones. Agricultural 
users provide a marginal contribution of around 1% of total water charge revenue, in spite 
of the fact that farmers’ consumption represents 70% of total water net consumption in 
France. On the other hand, they are the main beneficiaries of Water Agency transfers, as it 
is indicated by the ratio of transfers over charges for the period covered by the sixth 
working program of the Water Agencies, shown in Table 3.6. The discrepancy between 
agriculture and the two other sectors is clear. As water charges have been rising 
significantly since 1992 for residential consumers, the privileged treatment given to the 
agricultural sector is now being seriously questioned. 
 
Table 3.6. Subsidies and Charges for the VI Working Plan 1992-1996 
(in million French Francs) 

 
Users 

 
Charges 

 
Subsidies 

 
Ratio subsidies/charges 
(in percent) 

 
Residential 
 
Industry 
 
Agriculture 

 
29,645 
 
6,684 
 
245 

 
35,232 
 
7,317 
 
1,076 

 
119 
 
109 
 
439 

 
Total 

 
36,574 

 
43,625 

 

Source: Commissariat Général du Plan 
 
 
 

3.5.6 Revenue generation 
The definition of the total water charge revenue is conditioned by the five-year 

working plan established by the Water Agencies. The general mechanism is characterized 
by the Decree N°66-700 of September 1966: “The total amount of water charges (…) is to 
be fixed in function of the expenditures of all nature incurred by the Water Agencies, in the 
framework of their intervention programs.” 

Figure 3.1 illustrates how the integration between working plans, investment needs 
and water charges works. 

 
 

 



Elaboration by the WA of the river basin working 

plan, with the definition of objectives for each of the 

Expected loans and subsidies to be granted to achieve  
annual objectives 

 

Definition of effluent and water  use charge 
levels for the working plan period, in order to 

cover loans and subsidies granted by WA                    
 

Approval by 
RBC 

Working plan approved 

Figure 3.1: Interaction between working plans, investment needs and water charges 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As a consequence of this “expenditure-driven” principle, one can observe in Table 
3.7 that the revenue outcome of water charges follows closely the total budget of the 
working plans. Subsidies and revenues increased steadily during the period 1977-1991, 
without causing significant opposition from water users, since the charges represented only 
a moderate financial contribution. The VI Working Plan, covering the period 1992–1996, is 
characterized by a high increase in the subsidies by the WAs, as a result of the 
implementation of European directives on urban wastewaters and human water 
consumption. The subsidies and, consequent ly, the charges almost doubled during the 
period. The expenditure share in the total water bill due to water charges paid to the WAs 
increased from 7% to 14%. 

The relative weight of the financial burden due to water charges is gaining in 
importance, and so do complaints by residential water users, as pointed out in the previous 
section. Faced with growing complaints, the Prime Minister decided to interfere in the 
design of the VII Working Plan, determining the adoption of a “revenue-driven” 



mechanism in order to control for water charges increases. That is, first the revenue to be 
attained is determined, then the intervention program is defined. This “revenue-driven” 
mechanism, at the cost of a one-year delay in the compliance to European water and 
sanitation directives, is supposed to facilitate acceptance of water charges by the public 
opinion. 

 

Table 3.7. Evolution of Charges Collected and Subsidies paid by Water Agencies, 
1977-2001 (in billion French Francs) 

 III 
Working Plan       
1977-1981 

IV 
Working Plan 
1982-1986 

V 
Working Plan 
1987-1991 

VI 
Working Plan 
1992-1996 

VII 
Working Plan 
1997-2001 

 
Subsidies 

 
14.3 

 
16.3 

 
22.3 

 
40.7 

 
57.0 

 
Charges 

 
14.3 

 
14.6 

 
21.1 

 
40.1 

 
50.9 

Source: Direction de l’Eau 
 

 
One important normative point to be noted concerns the issue of the 

destination of funds collected by Water Agencies. In the late nineties, a governmental 
project was drafted to let funds collected by Water Agencies be diverted to the French 
Ministry of Finance, as part of the global public budget. The opposition was fierce and 
the precise nature of the water pollution charges was at the heart of the debate. For 
environmentalists and Water Agency officials, water charges serve a resource 
conservation purpose, and should be only devoted to the improvement of quantity and 
quality of water resources, for the good of all users. For government officials, 
however, water charges are similar to a fiscal instrument, of the same nature than, 
say, a tax on firms’ profit, and should be free to other purposes, e.g., youth 
employment policies. The “Conseil d’Etat” (French equivalent of the U.S. Supreme 
Court) stipulated in 1982 that water charges were actually comparable to a genuine 
tax, and could therefore be included in the general budget of the state. 

The original purpose of the project was to have a better control of public funds 
raised by Water Agencies, but internal political considerations also played a role in the 
motivation for this project. Supporters of the “double-dividend” policies argued that, since 
water charges could now be considered a genuine tax, their revenue could be used to fund 
the government project for youth employment. This project was abandoned before the 2002 
general elections, but given the significant level of tax revenues collected by the Water 
Agencies, it is likely that it could become once again an interesting option in the future. 

 
Revenue distribution 
 

According to the Water Act of December 1964: “Water Agencies should grant loans 
and subsidies to agents engaged in projects of common interest to the river basin, the 
outcome of these projects leading to a reduction in the future financial expenditures that 
otherwise should be incurred by agencies”. So, Water Agencies should finance projects 



whose positive externality in terms of quantitative and qualitative water resource 
management would benefit all river basin users and stakeholders. Without the intervention 
of Water Agencies, these projects would be executed in an inefficient way or would not be 
executed at all, since individual agents would not take into account the externality issue in 
their decision-making process. By this procedure, financial transfers by Water Agencies 
should rationalize the intervention of all agents in order to reduce the collective costs.  

In practice, one can observe that the eligibility criteria have not been applied to meet 
explicit environmental targets as a way to achieve the “minimum social cost”. As a recent 
report by the Commissariat Général du Plan remarks: “Nowadays, an agent is eligible to 
receive financial transfers by the sole criterion that its project is in the scope of the working 
plan of the Water Agency, and there are financial resources available to the corresponding 
intervention guideline”.  

Thus, qualitative reasoning has been replaced by budgetary reasoning. This current 
eligibility criterion has the advantage of simplifying the agencies’ actions. On the other 
hand, important issues are ignored, sometimes at the expense of the rational resource 
management. Three observations can illustrate this argument 

 
i) Small agents are not targeted by Water Agencies. WAs 

prefer to direct subsidies toward large users or polluters, even when this is not the most 
efficient policy. For example, Agencies prefer to finance collective sewage systems rather 
than individual ones, even when it is proved that in some regions the latter would be more 
adequate in terms of environmental performance. When dealing with individual agents, 
Water Agencies prefer to use unions or local communities as intermediaries, which are in 
charge of re-passing the funds. This may prevent an efficient allocation of Agencies’ funds. 

ii) Absence of project managers prevents Water Agency’s 
intervention. Since the WA can only grant subsidies to projects once a responsible agent for 
the project can be ident ified, problems such as non-point source pollution cannot be 
handled properly. 

iii)  Private concessionaires of water distribution services can 
be found among Water Agencies’ direct beneficiaries. These agents are supposed to be in 
charge of their equipment and its maintenance. By receiving subsidies from the Agencies, 
they have a double benefit: first, by reducing their investment cost; secondly, the projects 
are often conducted by concessionaires’ subsidiaries, creating new market opportunities for 
the company.  

Table 3.8 below presents the distribution of subsidies during the sixth (1992-1996) 
and seventh (1997-2001) Water Agencies’ working plans. The first point that becomes 
evident is the priority given to pollution control abatement. In both working plans, pollution 
control represents 83% of the total subsidies, while water resource management accounts 
for the remaining 17%. One can also observe that Water Agencies favor construction and 
civil engineering projects. As Table 3.8 shows, financial support to operation and 
maintenance costs (water treatment premium + operational cost subsidy) are small if 
compared to construction of treatment plants and sewage network, even if the former have 
recently gained in importance, as showed by the rates of change figures. Finally, the big 
weight put on sanitation works reflects the importance of European directives in the French 
water management system. This is a good pattern in environmental terms but it is hard to 
claim that the polluters-pay principle is really in practice. 



Table 3.8. Subsidies by Type of Operation (in million French Francs) 

 

VI 
Working 
Plan 

% of total 
subsidies 

VII 
Working 
Plan 

% of total 
subsidies 

Percent 
change 

 
POLLUTION 
Treatment plants in communities 
Sewage network 
Industrial pollution control 
Waste disposal 
Technical Assistance 
Water treatment premium 
Operational costs subsidy 
Agricultural pollution control 
Others 

 
 
10,864 
11,392 
5,949 
1,159 
370 
4,730 
614 
550 
42 

 
 
25 
27 
14 
3 
1 
11 
1 
1 
0 

 
 
12,915 
13,424 
6,048 
1,178 
631 
7,980 
2,189 
2,682 
169 

 
 
23 
24 
11 
2 
1 
14 
4 
5 
0 

 
 
19 
18 
2 
2 
71 
69 
257 
388 
302 

Total 35,652 83 47,216 83 32 
 
RESOURCE AVAILABILITY 
Waterworks 
Irrigation 
Groundwater 
River basin recovery 
Drinkable water 
Resource management 

 
 
815 
161 
726 
711 
4,469 
393 

 
 
2 
0 
2 
2 
10 
1 

 
 
1,114 
25 
643 
1,548 
5,520 
892 

 
 
2 
0 
1 
3 
10 
2 

 
 
37 
-84 
-11 
118 
24 
127 

Total 7,275 17 9,742 17 34 
 
Grand total 

 
42,927 

 
100 

 
56,958 

 
100 

 
33 

Source: Commissariat Général du Plan  
 
 

 
3.5.7 Compensatory measures and distortionary fiscal instruments 

Some macroeconomic, regulatory or local policies may, and sometimes did, affect 
the performance of water charge implementation. However, most of these distortions 
originated from the “command-and-control” side for industries, and from the agricultural 
policy for farmers. For industries, as production serves in most cases as a proxy for 
computing emission and water use charges, an increase in emission charges following a rise 
in production output can be partly compensated by fiscal policy oriented toward 
employment or regional industrial development. Macro-economic or sectoral policies 
having as objectives the preservation of regional employment have helped industries to 
develop or sustain in less- favored regions, with direct consequences on the environment. 

For instance, the government has since the 1980s designed policies oriented toward 
traditional, labor- intensive industries, for subsidizing low-skilled employment. However, 
industries concerned with such category of workers were also in most cases associated with 
high emission rates, and found it difficult to continue operation given the effluent emission 
charges collected by the Water Agency. In this case, the distortion has exactly the effect of 



a “double negative dividend”: public funds are devoted to employment policies, which in 
turn favor more pollution. 

In regard to the WA policy for subsidizing pollution abatement capital cost, it 
has been acknowledged that it alleviates the financial burden of water charges for 
industries and local communities. Many analysts describe subsidies for abatement 
fixed cost as an indirect way to compensate polluters. For polluters not engaged in 
pollution abatement activities, such subsidies clearly do not exist, but this should 
concern only the fraction of industrialists with limited levels of effluent emissions 
anyway. Abatement subsidies partly compensate for water charges paid for water use 
and/or effluent emissions (respectively, new water saving production processes and 
abatement facilities). But viewing the water quality management system as a whole, 
these subsidies also compensate for compliance cost with  effluent emission standards. 
As a consequence, the WA subsidy policy can be seen as a compensatory measure 
creating a distortion in the impact of water charges of the very same WAs. 

 
3.5.8 Identification of major drawbacks in the French Water Agency system 

The first obvious drawback of the system is that a major source of effluent 
emissions as well as the most important contributor to total water net consumption is 
virtually exempted from the charge system. Farmers (with the exception of some animal 
breeding activities) are not, at this time, faced with emission charges that would correspond 
to their nitrogen and pesticide pollution. Hence, we will concentrate our analysis on 
residential and industrial users who are really participating in the charge system since its 
beginning. 

 
Residential users 
 

The main criticism of the French effluent emission charge is that it does not give an 
accurate price signal to the consumer on the cost of abatement following his water 
consumption. First, the charge is based on consumption instead of pollution levels. For 
example, one household may use a given volume of water for gardening while another one 
uses the same amount for washing clothes. Both households will pay the same charge for 
effluent emission even if the latter’s emission is much more damageable for the 
environment.  

Furthermore, the effluent emissions charge is based not on real consumption but on 
expected total water consumption. It is said that this design leads to cross-subsidization 
between polluted and polluters. As the total expected consumption is divided equally 
between all consumers, the ones who pollute less are paying for the biggest polluters. 
Ideally, the charge should be a function of total effluent emissions by the user. As we know 
it is not possible to measure the pollution generated by each consumer as wastewater is 
collected and treated in a single abatement plant for the whole local community.  

This is why it has been often argued that charging the local community instead of 
the user would be more relevant. Indeed, even if the residential user would be informed 
about the charges paid for environmental preservation, he would be not able to modify the 
pollution level generated by his activities. In other words, the type and amount of pollution 
depend on the sewage facilities of the community and not directly on consumer actions. 



Local communities that chose an efficient sewage system would be rewarded by a lower 
charge. This charge would then be shared equally between residential consumers. Of 
course, rules for sharing the total cost of emission charges would have to be planned if two 
or more communities use the treatment plant jointly.  

The effluent emissions charge, based on expected total consumption, is, thus, more 
a flat and broad measure of pollution. Figures on net consumption as well as statistics on 
effluent emissions are not well known and often differ significantly between sources. It is 
also the case that the Water Agency does not have an exhaustive record of treatment plants 
belonging to its zone. This is the case when a private firm in charge of water management 
in a community will ask another private company to build the treatment plant. Agencies are 
not perfectly informed on the number of connections to the sewage networks as well. This 
lack of information is exacerbated because there is no central institution that collects and 
gathers data on sanitation in France. 

Two other coefficients are used for the computation of the final charge rate that are 
also heavily criticized on equity grounds. A coefficient depending on population density 
was introduced in the beginning, to correct for the lower level of household sanitary and 
housing equipment in rural communities. Today it is no longer justified as the level of 
equipment is more or less equivalent between rural and urban communities, and it benefits 
small communities (at this time, local communities with less than 400 inhabitants are 
exempt from the charge). The computation also includes a coefficient for effluent collection 
that was created ten years ago to finance building of sewage networks. This coefficient 
amounts to a multiplication by 2 or 3 of the charge paid by residential consumers only. This 
is not seen as an equitable mechanism since industrial effluents can be also connected to the 
sewage network. 

Even if it is difficult to get accurate information on the cost of abatement, and also 
to determine whether actual charge rates are close to the optimal ones or not, experts agree 
on the too low level of the rates (charge per cubic meter). Effluent charges are, on average, 
about 30% of sewage payments but effects on user’s behavior are constrained by the above-
mentioned cross-subsidy effects that mistarget the effective polluters. Apart from that there 
are also cost-recovery and political constraints, namely: 

 
-      Water Agencies cannot freely determine the charge level. Since the 1964 Water Act, 
the level of the charge is constrained by the total amount granted to the Water Agency for 
the corresponding five-year working program. So, cost recovering ceilings limit price 
incentives. 
-  Since the 1992 Water Act, the budget for water supply and sanitation has to be 
set apart from the general budget of the local communities. As a consequence, the budget 
for water has to be balanced, users’ payments have to cover all costs implied by the 
distribution and treatment of water. However, as the Water Agency will cover part of the 
investment cost (through subsidization), not all the cost will have to be born by the 
consumers.  
-   The price of water has increased dramatically during the last decade, and 
residential consumers are now more sensitive to their water bill. Residential users, in some 
towns, have now refused to pay their bill. It is more difficult, in political terms, for 
politicians and water utility operators to let the price of water increase even further without 
sound justification. 



 
3.5.9 Industrial users 

An important review by environmental and fiscal experts has been conducted in 
November 1993, on the whole Water Agency system. Their report identified the following 
problems: 

 
-       The lack of transparency and equity in the effluent emission 
charge system. Geographical disparities between Agencies for the 
effluent emission unit charges are ranging between a factor of 3 and 7 
for BOD, and between a factor of 1 and 9 for phosphate. Also, 
industrialists may see the emission rates per unit of output modified by 
Water Agencies depending on the result of self -reporting or following 
random external auditing that sometimes shows some lack of 
transparency.  
-              Without questioning the autonomy of Water Agencies, government officials 
claimed recently that environmental objectives were to be decided at the national level, 
following the new Water Act of 1992. Consequently, priorities within the framework of the 
national quality control policies should be decided upon at the national level, and then 
implemented in practice at the local level by Water Agencies. 
-           Since industrial payers can recover part of their effluent emission charges through 
subsidized abatement facilities, it is necessary to define a new approach for the integrated 
water management at the river basin level. But this also raises the issue of the abundant 
regulatory components of water management in France, and revision of this approach 
would also require simplifying command-and-control oriented policies. 

Another major concern is the lack of institutional basis for data collecting, 
processing and analysis at the national level, by which trends in pollution and water charges 
could be analyzed in a consistent and continuous way. The National River Basin network 
(RNB) collects information on water quality parameters for about 1,000 measurement 
stations, but accidental pollution and short-term variations in effluent emissions are difficult 
to detect with such a system in its current state. Furthermore, no attempt has been made to 
merge this measurement network with the Water Agency databases for water charges in 
order to capture the expected impact of water charges on overall effluent concentration. For 
this reason, there is no database containing both discharge and actual effluent 
concentrations data, at a national or even at a river-basin level. 

At the national level, the measurement of effluent concentrations yields very 
different results according to the source of study, with major discrepancies for suspended 
solids and BOD as measured either by Water Agencies or the governmental offices for 
environmental protection and human health. A major explanation for this is the fact that not 
all pollutants are charged by every Water Agency. Indeed, because of the decentralized 
nature of the system, Water Agencies have a tendency to charge effluent emissions that are 
most problematic in their own river basin (e.g., salt in eastern parts of the country), and 
overlook others. 

The major source of heterogeneity among effluent concentration measures is due to 
the very nature of the charge collection process by Water Agencies. As noted above, the 
system of effluent emission charges proportionally to output, and that has been one of 



reasons for the early success of water charges in France, due to its relatively low cost of 
implementation. However, with the incorporation of new pollutants and the change in the 
industrial structure over the past decades, this system is becoming insufficient and 
increasingly less consistent with the necessity to keep track of environmental impacts (i.e., 
actual impact vs. theoretical ones). 

This is the same problem with the measurement of water use. Comparing the water 
consumption levels charged by water utility operators with the levels charged by Water 
Agencies, discrepancies of up to 70 percent have been computed recently. 

 
3.6 Recommendations  

 
3.6.1 The role of the Water Agency 

Clearly, designing the role of the Water Agency is a central issue. Should it play the 
role of a bank or a mutual company, or should it be a public organism managing by itself 
the charge / rebate system? Should the Agency be allowed the possibility to design the level 
of the charge on its own? Today in France, WAs have no clear guidelines for the 
computation of the charge (which pollutant to target, which coefficient to apply, and so on). 
The level of the charge is constrained by the amount allocated to each Agency for a five-
year program. Moreover, no continuous evaluation process is in place to analyze the effects 
of the charge system on uses and on the environment. As a consequence, Water Agencies 
find it difficult to decide between competing projects and to compare their potential 
expected outcomes. Not surprisingly, almost all projects that are submitted are funded (e.g., 
through corresponding subsidy programs), with rebating representing in average 30 percent 
of the total cost of the project. Although that can be the easiest way for the Agency to keep 
a maximum political support with the Agency system, that also increases the possibility of 
collusion between the Agency and local users/polluters. 

More frequent measures of pollution and a continuous evaluation of the programs 
(returns in terms of avoided pollution, impact on environmental quality, socio-economic 
consequences…) have to be encouraged. As mentioned before, governmental authorities for 
environmental protection are also in charge of emission monitoring, for the purpose of law 
enforcement. The question therefore remains as to which authority (governmental authority 
or the Water Agency) would be most suitable to engage in more frequent emission 
measures. Since Water Agencies provide financial support for operations concerning water 
use and wastewater treatment activities by industrialists and local communities, Agencies 
seem, however, to be in a better position to conduct such improved measurement 
campaigns. This, however, raises the issue of the lack of information sharing between the 
Water Agency and the environmental protection agency, as the latter could benefit from 
more frequent emission measures by Water Agencies. 

 
3.6.2 User information 

As noted above, there is a need for more transparency and equity considerations in 
the effluent emission and water use charges. 

The residential user is not perfectly informed on the charges collected by the 
Agency because charges are not always easily observed in the water bill. It is probably the 
case that some residential users do not even know the existence of a Water Agency, as the 
local supplier (water utility operator) plays the role of an intermediary between users and 



the Water Agency. This kind of user information through bills is essential for the success of 
policies devoted to promoting more efficient water use. In addition to that, information to 
residential users could also be improved if users’ participation in Basin Committees was 
strengthened since they are today, proportionally, the less represented user group and, due 
to their diversity, also the less organized one. 

For industrialists and farmers, since they gain directly from rebates, exemptions and 
all kind of subsidies, information on water charges is less of a problem to them. 
Nevertheless, more systematic information should be made available on the impact of their 
activity on the environment, and how investments funded by the Agencies are performing. 

 
3.6.3 Design of the charge 

Water Agencies need more detailed guidelines for designing the effluent emission 
charge. WAs should first agree on the potential damage of pollutants, based on scientific 
and technical auditing reports, and then decide on a common list of targeted pollutants. 
When this is done, WAs should agree on the type of coefficients to apply for computing 
charges, while each Water Agency would, of course, be allowed to decide on the level of 
the unit charge. The formula should be the same and the coefficients modulated depending 
on the sensitivity and local characteristics of the zone. This would guarantee equity 
between basins, but also equity between users by making all polluters liable, and so 
suppressing coefficients of use types. Such an approach would not lead all Agencies to 
target the same pollutants, but rather the most damageable ones in all circumstances and 
environments. 

Moreover, the lack of a genuine application of the “polluter pays” principle implies 
that environmental objectives cannot be reached when unit emission charges are not 
offering price incentives for use pattern changes. Since the recent trend has been toward 
significant increases of these rates, scientific evaluations are needed to determine how the 
magnitude of these increases is affecting environmental quality. 

 
3.6.4 The need for a national water committee 

As mentioned before, the lack of a centralized institution for data collecting, 
processing and analysis at the national level makes difficult the assessment of the 
environmental and economic outcomes of the charge system. With the growing 
predominance of European directives in the design of national environmental policies, 
environmental objectives will be increasingly decided at the national level. Hence, 
priorities for quality control and water management should be designed at the national 
level, and then implemented at the local level by Water Agencies. 

So there is a need for a “national water committee”. This institution could also 
coordinate efforts among all regulatory instances (water police, regional directions for 
industry and environment) and Water Agencies to simplify and consolidate their actions, 
avoiding redundancy and conflicting targets and instruments.  

 
3.6.5 Toward a more sustainable policy implementation path 

Many problems in the way the French Water Agency operates have already been 
identified. However, it should be remembered that such a system was implemented more 
than 30 years ago, when very few past experiences on charge systems were available, with 
sparse scientific evidences on water environmental impacts. So, the most important point to 
stress is that it is crucial to have a realistic view of what the final objective of the projected 



water charge system should be. More precisely, what are the pollutants to consider for 
abatement, and what should be the final water quality objective. Next, potential institutional 
and legal reforms must be designed to remove implementation constraints. In this respect, 
one can support the view that the French way of implementing the Water Agency system is 
interesting to consider from an historical perspective, as it consists in several stages, each 
one being associated with different knowledge and public perception. Based on the French 
experience we can suggest two development phases for a water charge system. 

In the first stage, a system of effluent emission and water use 
charge is implemented using fixed proportion coefficients between 
production, use and emission levels. Only a subset of major pollutants 
is considered for taxation, and the most important users (in terms of 
size of activity and ability to provide polluting and use data) are 
charged. Although this is inefficient from an environmental viewpoint, it 
would allow water users to be familiar with the charge system, and to 
learn more about the way their behavior can be modified to 
accommodate higher charge rates. Hence, the main objective in this 
first stage is primarily to collect information on pollution levels by 
regions, and to have a first notion of expected fiscal revenue from 
charges. 

In the second stage, the set of pollutants is widened up to cover other important 
substances, including agricultural non-point sources. Unit charges are gradually increased 
depending on final environmental objectives, and public reaction resulted from the first 
implementation stage.  

This way of implementing a consistent economic instrument oriented policy for 
water quality has the advantage of imposing only a moderate financial burden (in the form 
of water charges) on users for a limited period of time, and to avoid severe consequences 
on employment and economic activity if high charge rates were decided upon at the first 
implementation stage. Of course, the risk is to let the first stage pertain for a long period of 
time, overlooking the final environmental objective. The length of the first stage would 
depend not only on users’ reaction and first environmental outcomes, but also on political 
considerations. Ultimately, the most important political issue concerns the trade-offs 
between the price incentive nature of the charge system and the need for subsidizing users 
and polluters. 
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Conclusions 
 

Next we discuss the most important issues that carry similarities among the three 
analysed cases, and that their differences in each case offer useful insights for improving 
water management. This analysis is undertaken by phases in which issues related to policy 
orientation, instrument design and implementation are treated separately. 

 
Policy Phase 

 

Water charges have been introduced within a policy framework : The 
introduction of water charges (WCs) has occurred within a new policy context. So charges 
have been considered as instruments to achieve policy goals rather than goals themselves. 
All three analysed countries have been dealing with water policy far back in the early 19th 
century. However, increasing water scarcity and environmental problems due to rapid 
industrialization, urbanization and irrigation have forced policy changes in water resource 
management. In all three cases, water charges are introduced as instruments for this new 
water policy approach. This new approach, however, was primarily concerned with the 
need to plan and decentralize water management in order to accommodate multiple 
conflicting uses and excesses over assimilative and support capacities of the country’s 
water systems. 

The reference experience is undoubtedly the French case where the 1964 Water Act 
resulted in the new legal and institutional frameworks for water management. The apparent 
success of this experience was fully absorbed in the Mexican and Brazilian cases.  

However, the Mexican pattern has been slightly different. Although it is currently 
closer to the French approach, use charges were already in place since the eighties without 
proper institutional and policy frameworks. It was only with the creation of the National 
Water Commission (CNA) in 1989 and later with the 1992 National Water Law that their 
implementation was enlarged to pollution matters and conceived as tool for planning and 
decentralization.  

 
Water charges are introduced in complement to CAC: Despite the fact that the 

primary goal of WCs has been nominated to assign an economic value for water, in all 
cases charges were in place to help the enforcement of CAC instruments, such as permits 
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and standards. That is, no CAC instruments were replaced to give room for a pure 
economic approach, as it would be the case of pigovian taxes. For example, in the Mexico 
case, emission standards were revised to accommodate sector’s compliance. 

Moreover, the new water policy frameworks created new CAC instruments as the 
River Basin and National Water Management Plans where WCs would work to achieve 
plan’s targets. In fact, these plans happen to be the main instruments in this new policy 
framework since they merge all the others indicating water availability and priority supply, 
environmental targets, investment plans and distribution of WC revenues. This will be 
crucial to analyse implementation issues, as will be later developed, since it will shift the 
role of WCs to revenue-raising aims from their ability to attain environmental goals. 

 
Decentralization is carried out with river basin institutions : Decentralization is 

planned in two ways: (i) water management goals and targets differentiated by river basins 
and (ii) conflicts among users dealt with through a participatory process. Institutional bases 
for that are the River Basin Committees (RBCs) that define management targets to be 
executed by their Water Agencies (WAs). This is the basis of the French system in which 
RBCs take managerial decisions on several water measures, particularly on charge levels.  

In the case of Mexico this decentralizing process is less accentuated since the 
federal water agency – CNA – is in charge of accommodating basin’s demands and needs, 
and river basin authorities have been relegated in practice to a secondary role. Brazil has 
gone further in decentralizing and shifting management power to basin authorities. In this 
country the creation of river basin authorities is not compulsory, and WCs pricing criteria 
are defined at basin level and, consequently, with RBCs gaining more autonomy in this 
matter than in France and, in particular, than in Mexico. 

 
Design Phase 
 
Water charges are designed as a financing mechanism: Following the same 

approach adopted in the French system, pricing criteria of WCs take into account 
assimilative and support capacities of river basins. To accommodate economic and social 
conflicts they also differentiate by users on sectoral and equity grounds. However, all cases 
confirm the evidence of MBI literature that WCs are financing mechanisms for investment 
solutions for water management, including pollution control ones. This revenue-raising 
feature is very clear in the Brazilian case, where investment plans, as in the French system, 
are designed in accordance with WC levels to achieve water management targets.  In the 
case of Mexico, these goals are somewhat obscured by an emphasis on using the WC and 
exemptions to enforce CAC instruments and targets. 

 
Revenue transfer and exemptions play the major instrumental role: Apart from 

administrative costs, the major share of WC revenues goes to infrastructure investments 
and direct transfer for users to finance their pollution abatement actions. Such transfers are 
thought as the cornerstone for political acceptance and users’ commitment to the charge 
system. Charge exemption and rebate are also widely used to protect economic activities or 
justified in equity grounds. All this has been pointed out in the French case, as revenue 
transfer has, in fact, increased overtime, and attempts of the federal government to fund 
revenues in the general budget have failed. In Brazil the first experience in the Paraíba do 
Sul River Basin has set charge levels according to the financing needs required to leverage 



federal funds for river clean-up programmes. In Mexico, recently the CNA has been 
explicitly committed to use revenue funds for water-related investments. In all cases, 
agriculture is either exempted or paying very low charges. 

 
Implementation Phase 

Unsolved sectoral conflicts reduce the system efficacy: Sectoral conflicts are the 
main barrier for the full charge application. In France, the charge system was gradually 
implemented by increasing overtime the set of pollutants and sectors. It started charging 
pollutants that are more easily monitored (industrial and residential organic matters and 
suspended solids, for example) and from sectors with less political resistance and higher 
ability to pay (industrial and residential users). It must be noted that ability to pay is used 
here in the sense of water intensity costs in total operational costs, so the agriculture sector 
in France only recently was subjected to user charge, and is still free of pollution ones.  

Mexico, in turn, even adopting the same gradual approach, has failed to fully 
implement its charge system mostly due to political resistance points that were not solved 
prior to the implementation phase. CNA was not able to attract enough federal budgetary 
means to improve its monitoring and enforcement capacities to collect payments from 
state-owned sanitation companies and also from several industrial sectors that received 
waive schemes during recession periods. All this contributes to undermine the already 
incipient system and reduce revenue allocation to improve institutional capacity. Mexico, in 
fact, has been trapped in this vicious circle despite the several modifications on the water 
charge regulation. This can be partly explained by the fact that regulation enforcement in 
developing countries is generally poor whatever the public policy. But it is also plausible to 
admit that a greater autonomy of river basin authorities could have mitigated the weak 
monitoring and enforcement capabilities by accommodating conflicts. The recent 
movement to more oriented river basin approach in this country may change this pattern. 

In Brazil, the state-owned hydroelectric companies and the agricultural sector also 
managed to have favourable charge levels. Brazil, however, has adopted a more cautious 
approach recognizing that the country’s territorial and hydrological dimensions would not 
allow for the immediate creation of a complex structure of river basin management, and 
accepted to implement it gradually. To carry this on, the new water policy shifts to users 
the initiative to create a RBC and, therefore, the application of WCs. Only when users fulfil 
some requirements, such as, users’ representation, permit regularization and five-year 
management plan, the RBC is officially recognized and autonomy for charge application is 
given. That will certainly lead to a slow implementation pattern in the beginning, but it is 
expected that successful experiences will create incentives for the supply of qualified 
human resources and the transference of institutional capability that will speed up the 
whole process of mounting RBCs over the country. Nevertheless, the lack of a national grid 
of river basin committees, as in France and in Mexico, poses serious problems related to 
inter-basin externalities when connected basins are not all organized in RBCs, as already 
presented in the first major experience of the Paraíba do Sul River Basin Committee. 

 
Participatory process may preclude price incentives: The need of a participatory 

process to accommodate users’ conflicts and to increase acceptance cannot be seen as a 
sufficient condition to make most of the potential benefits of a water charge system. The 
French case has shown that agricultural users can use sectoral subsidies to compensate for 



the increasing burden of water charges and, therefore, to reduce their incentives for changes 
in water use patterns. It is also known that low charge levels can create incentives for 
operation of abatement facilities once they are in place but it does induce abatement 
investments that are highly dependent on charge transfer. That is, participation may solve 
revenue-related conflicts but it does not necessarily create incentives for a charge system 
that will radically change water pattern uses. In the Brazilian experience of the Paraíba do 
Sul River Basin charge level setting was initially calibrated according to the minimum 
economic impact level on users’ costs with no attention to environmental consequences and 
water use levels.  

 
Environmental and water management frameworks have to work together:  

Although monitoring of water use is usually under the responsibility of WAs and so within 
the water management framework, water pollution control is exercised by environmental 
regulators. As said before, in France and in Mexico, where WC systems are already in 
place, efforts have been made to conciliate the water pollution CAC instruments with the 
WC systems. However, in both cases joint work in terms of monitoring and information 
sharing needs to be improved. It is also known that the lack of a continuous evaluation 
process to analyse the effects of the charge system on use levels and on environment 
quality has delayed improvements on the system and in the allocation of the WC revenues. 

 
Recommendations 

 

Based on the above-presented analysis, we suggest the following recommendations: 
  
1 – Policy framework must be in place before charges are designed and charges 

must be in accordance to policy goals. If revenue-raising goals are the only politically 
viable options, that should be explicitly acknowledged and the reinforcement of CAC 
instruments has to be planned. 

2 – Autonomy of river basin authorities must be tailored according to the dimension 
and complexity of the hydrological system to maximize institutional capacity by facilitating 
political acceptance, reducing asymmetry of information and administrative costs. 

3 – River basin committees are important to launch the system but they can promote 
rent seeking behaviour and do not solve the economic and environmental conflict that avoid 
charges from being implemented towards environmental targe ts. 

4 – Water management framework must be integrated to other policy frameworks to 
increase monitoring and enforcement capacities. This is the case of environmental agencies 
as well as sectoral agencies in order to accommodate exogenous policy aims. Since this 
integration requires federal level negotiations this is a task for a federal water agency and 
cannot be delegated to river basin authorities.  

5 – Even with emphasis on revenue generation, environmental consequences of 
charge application should be explicitly discussed to allow for gradual incorporation of 
environmental criteria in the charge system. So continuous environmental evaluation of the 
river basin should be undertaken incorporating economic models that identify water use 
changes related to charge impacts.  



6- Elaborate an explicit criterion for favourable charge levels based on either 
economic or equity grounds and include all users in the charge system since the beginning 
to strengthen commitment and enforcement. 

7 – Develop cost-benefit analytical tools for projects to be financed with charge 
revenues to maximize social value of the investment actions. 

8 – Bring public opinion into the debate exposing water management issues with 
data release and technical arguments to consolidate river basin management and the role of 
water charges. 

 

 


