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Abstract  

This study starts with the economic policy of water, then the most basic difficulties encountered in water 

pricing are introduced It continues with studies on both the theory and applications of water pricing. 

Finally, it concludes with recommendations within the framework of the principles and logic of water 

pricing. 

 

This study focuses on the subject that the improvement and dissemination of pricing services are 

substantial solutions for the effective use of water resources and the protection of the environment. It is 

also involved the issues like "economic dimension" of water, "right to water" and "economic value of 

water".  

Related to the subject, it is expected to make two main contributions regarding both theory and practice 

of water pricing. (i)  to provide an overview of the economics of water pricing; (ii) to illustrate the key 

dimensions and challenges of water pricing 

The center of the study is to summarize important steps for policymakers seeking effective and efficient 

water pricing. 

Keywords: Water pricing, Water demand management, Supply-side water management 

Environmental sustainability, Evolution of sustainable development 

1. Introduction  
In the report released after the International Conference on Water and Environment (ICWE) 

held in Dublin (Ireland) on January 26-31, 1992, the economic value of water was assessed, and 

then "full cost coverage" at the 2003 Kyoto World Water Forum approach and the "polluter 

pays" principle was brought to the agenda. 

The definition of water as a fundamental human right in Principle 4 of the Dublin Conference 

paper was not a sufficient criterion. 

In the General Comment 15th part of the conference, on the subject of the affordability of 

water, it is recommended that free usage or low-cost pricing policies, taking into account their 

own social and economic conditions and the principle of equity. 

In addition to these, paragraph 11 emphasizes the importance of ensuring that the realization 

of the right to water is sustainable by pointing out that water is not only considered an 

economic good from a narrow perspective, but also a social and cultural good. 
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 Despite the emerging efforts to recognize water as a human right in the international 

community, the understanding that water is an economic good also constitutes the other 

paradox of the issue. 

According to the World Bank(WB), managing water as an economic good is necessary in terms 

of environmental sustainability (ecological outlook) and economic consideration, and these 

purposes are only possible by leaving supply-oriented management and adopting demand-

oriented management. According to the WB, demand-oriented management is "limiting the 

demand for water by various means, such as setting price or quantitative limits". 

 

Water pricing, which plays a key role in managing water demand and increasing water 

supply, has dimensions that simply do not fit into engineering, mathematics, and financial 

balance sheets. In July 2010, the UN General Assembly declared access to safe drinking water 

and sanitation a human right. But when water is considered an economic good, It is important 

to strike a balance between these two aspects of water to price water fairly and equitably and 

to maintain and expand the water and sanitation system. 

 

In many countries, those who think that the income generated cannot cover (re)investment in 

infrastructure, as well as the operation and maintenance of water facilities because consumers 

pay very little for water services, advocate water pricing as an important economic tool. 

 

Here, the same point of view highlights the need to price water to increase water use efficiency, 

ensure and develop social equality, and ensure the financial sustainability of water facilities 

and operators. 

Relevant decision-makers are faced with the dilemma of how to provide water services 

reliably, now and in the future, that protect basic human needs and maximize the consumer 

surplus of water users. This requires not only engineering decisions about maintaining and 

increasing the water supply, but also making economic decisions about how to price water in 

ways that combine sustainability, efficiency, and equity. 

All of the goals of combating poverty, health, education, and environmental sustainability 

within the Sustainable Development Goals make the right to water necessary (Jayyousi, 

2007;330). All experts agree that the amount of water a person needs to survive should be 

subsidized. However, increasing political, economic, climatic and pollution pressures on 

water resources and the use of prices to reduce consumption become more acceptable putting 

water pricing reform on the agenda. Interest in effective and efficient water pricing is 

increasing day by day. 

 

2. Basic Information on Water Use 

 

“The water provided for each person should be sufficient and continuous for personal and 

domestic use” (General Comment No: 15, 2002: paragraph 12). 

Another statement was made in General Comment 15 (2002) paragraph 6: “Water is essential 

for many purposes, for personal and domestic use as well as for the realization of many of the 

rights contained in the Covenant. For example, water is essential for cooking (the right to 
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adequate nutrition) and environmental health (the right to health). Water is also essential for 

people to earn a living (the right to earn a living by working) and to participate in various 

cultural activities (the right to participate in cultural legislation). 

 

Whether water is formally expressed as a "human right" or a "commercial commodity", what 

is certain is the human need for water. The World Health Organization estimates the daily 

amount of water required for survival per person as 2.5 liters, U.S. The Environmental 

Protection Agency and the National Academy of Science define it as 2.0 liters (Gleick, 1996: 

84). According to the research conducted by Gleick (1996), the amount of water required per 

person per day in total is 50 liters for drinking water, sanitation services, bathing, and cooking, 

regardless of climate, technology, and cultural influences. Therefore, within the scope of the 

social dimension of water allocation, necessary arrangements should be made to provide clean 

drinking water to people, ensure sanitation and food security and their basic social needs, and 

ensure the continuity of cultural identity. 

According to the World Health Organization, access to water is not in question if it takes more 

than 1 kilometer in terms of distance and 30 minutes in terms of walking time. If it is reached 

within 100 meters in spatial terms and in 5 minutes in terms of time (at least one tap), we can 

talk about "medium level access". Finally, access to water in the house with more than one tap 

is considered optimal access. 

The water use index (WEI), on the other hand, is obtained by dividing the average annual total 

amount of water withdrawn from fresh waters by the average total annual renewable 

freshwater resources at the country level and is expressed as a percentage. 

 

According to projections, it is estimated that the amount of water per capita in Turkey, which 

was 1346 cubic meters in 2021, will decrease to 1116 cubic meters in 2040 with a population of 

100 million. This figure indicates that according to the generally accepted criteria (Falkenmark 

index), Turkey will be a water-poor country. The decrease in the amount of water and the 

increase in population will continue at this rate, and in the 2050s, it will be a country that 

suffers from 'famine-drought' with 1069 cubic meters and below. 

The amount of water consumed per person per day in Turkey is approximately 217 liters. In 

European Union member countries, this rate is 150 liters on average. Turkey is in the 4th rank 

among the 'most water consuming' countries in the world. Estonia, a European country of 1.3 

million, ranks first with 355 liters per day, followed by the USA with 353 liters per day, and 

Greece with 282 liters. At its lowest usage, Israel is 38 liters and Lithuania is 30 liters 

The amount of water consumed in the bathroom and toilet in Turkey constitutes 70 percent of 

the total water consumed at home. water in homes; 35 percent is used in the bathroom, 30 

percent in the toilet, 20 percent in laundry and dishwashing, 10 percent in cooking and 

drinking water, and 5 percent in cleaning. liter and 173 liters for İzmir. 

 

The world population is approximately 7.9 billion as of September 2021. 59.5 percent of the 

world's population lives in the Asian continent, where the world's most populated countries 

such as China and India are located. Although Africa has only 17.2 percent of the world's 

population, its population growth is 2.49 percent annually. 
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The global population is increasing by an average of 81 million people each year, the annual 

rate of increase has declined to 1.08% in 2020), and the world population is estimated to reach 

9.8 billion people by 2050. 

It is estimated that the world's food demand will be 60 percent higher in 2050, and therefore 

the water demand will increase at the same rate. There are two important components of water 

demand in the industry: Energy and manufacturing industry. The energy sector accounts for 

75% of the water withdrawal in the industry and 25% of the manufacturing industry (United 

Nations Water:2018). It is stated that the use of water in residences and settlements will vary 

regionally but will increase at least three or four times (Boretti, and Rosa,2019, 

https://www.nature.com/articles/s41545-019-0039-9. Access Date: 14 October 2021). 

 

3. The Political Economy Of Water 
The acceptance of water as an economic good has caused a new debate among economists. 

Considering water as an economic good with the claim of water scarcity is effective in losing 

its public properties and becoming private property. 

At the center of the debate is whether water is a right or a need. 

If water is considered a human right, the idea that "no one can trade or sell it, or deprive 

anyone of this right because they cannot pay for it" comes to the fore. 

 

If water is accepted as a need (acknowledged by the World Water Council and the World 

Bank), the idea that this need can be met by private companies as well as by public institutions 

is also accepted. 

i. The approach that defines water as an “economic good” demands that it be produced and sold 

under market conditions and that this service is provided by the private sector. 

ii. The approach that defines water as a “fundamental human right” argues that everyone should 

have access to equal and safe water, and this can best be achieved by the public. 

 

The uneven distribution of water resources and the inequality created by political, economic, 

and administrative choices are at the root of the problems experienced in accessing water 

(Gleick, 1999: 495). 

According to the UNESCO World Water Assessment Programme, reasons such as 

geographical limitations, economic difficulties, lack of capital-technology-information, and 

weakness of the state and its institutions can make it difficult to access existing resources in 

developing countries. 

Even if access to water is provided, the poor quality of water (especially the use of water 

polluted by agricultural activities such as the use of fertilizers and pesticides) is considered as 

an important problem as access to water (Gleick, 1993: 91-92; Swain, 2004: 7). 

3.1. Public Good Aspect 

One of the most complex and blurred issues of public law, although it is the most important, 

is the concept of "public service". Today, the concept of "public service", which is one of the 

concepts in which economy and law are intertwined, is used as "functions/duties of the state" 

in the discipline of political sciences. 
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Legally, it is defined as "activities carried out to meet a general and collective need that arises 

at a certain time and place and needs to be satisfied continuously and regularly" (Gözübüyük 

and Smartoğlu, 1993:8 and Onar,1966:28). ) 

Public service according to one definition; is defined as continuous services that are offered 

equally to the society to meet general and common needs and that can vary according to the 

needs of the society. 

According to another definition; services are provided to the public by a private enterprise, 

either by itself or under the close supervision of a public institution. 

In summary, in light of the results, it is clear that water is a need that must be satisfied and 

consumed continuously and regularly. 

Water has many features that indicate both public and economic properties. 

First, the consequence of water is both a necessary and a non-substitute good is a public good. 

 

The fact that the normal value of water is low does not mean that water can be privatized. The 

high social value of water is an important factor that prevents the purification of water. This 

is because water is both a necessary and a non-substitute good. 

Secondly, the water sector is largely a public health sector. A clean drinking water supply and 

an extensive and reliable sewage system are required to avoid mass disease. The existence of 

clean water and clean water resources that can be accessed and the dangers that the society 

will face due to water and water are the responsibility of the states. Because the water sector 

is directly related to public health, the provision of water and wastewater services is seen as a 

necessity even in regions that are not economically profitable. With this feature, it is public 

property. 

The simple definition of "economic good" for water is an effort to reconcile between those who 

advocate leaving the price and distribution of water to the functioning of the competitive 

market mechanism and those who argue that it should be seen as a basic need and excluded 

from the logic of market functioning. 

To the extent that the social benefits of water exceed the benefits from private consumption, it 

meets the criteria of being a valuable commodity (OECD 2002:7; Perry, Rock and Seckler 

1997:6). 

From this, it is concluded that water consumption, which is considered a basic human need, 

should be supported to reach the optimum consumption level in terms of society. Perry, Rock, 

and Seckler (1997, 6) stated that water, which should be considered a basic human need up to 

a certain amount, is private property after this amount, and whether it is subject to public or 

private supply can be evaluated according to these amounts. 

A person's consumption of water specifically for cleaning can also provide protection 

(sanitation) against common infectious diseases. This protection has the same qualities as pure 

public goods. In this context, externality includes public goods as a special case (Cornes and 

Sandler 1986, 43-44). Since the market mechanism cannot internalize such elements in the 

decision-making mechanisms of individuals, the optimal level of supply will not occur. In this 

case, state intervention will appear in the form of subsidies for private expenditures. 

While it is easily defined as a "common property" among the surface waters that are available 

to everyone, when only mains water is considered, it technically has the feature of exclusion, 

since access to this property depends on access to the network. At this point, if it is questioned 
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whether exclusion is preferred or not, it will be concluded that the public feature of water is 

significant when it is considered that the inelastic nature of the demand for water and the low 

cost of taking the goods to an additional user to an individual after the supply network is 

established. 

Another view is that water accessed from the network is a private good that has the 

characteristics of competition in consumption (because one person's consumption reduces the 

amount for others) and excludability from consumption (as only those who can pay can access 

the service), and efficiency in the distribution of resources can be achieved through 

proportional pricing (OECD 2002: 7). 

The theory of public goods is also criticized because the criteria of competition in consumption 

and excludability from consumption cannot explain the distinction between public goods and 

private goods and those evaluations on this subject are based on value judgments. According 

to Malkin and Wildavsky (1991), the fact that all goods have both public and private 

characteristics makes it impossible to base the classification of public goods on objective 

criteria; Even if there are objective criteria, the classification to be made will not justify the state 

financing of the goods. This view emphasizes that the provision of public goods is a political 

process rather than a normative act (Malkin and Wildavsky 1991: 358). 

As a result, the quality of water as a product in the ongoing debates is changing along the 

public-private line (Mehta 2002: 561). 

More importantly, the increasing emphasis in these discussions on the properties of water that 

can be considered in the same category as private goods constitutes the first pillar of the 

changing nature of the industry. Questioning the concepts of public goods/valuable goods is 

one of the reasons for increasing pressures toward privatization (Çakal, 1996: 15). 

In terms of future discussions, it is possible to say that the characteristics of water as a product 

are the main variables of the political decision-making process, as well as the characteristics 

that determine the industry in general. 

 

3.2.Water as a Global Good 

 

Globalization, in the simplest sense, can be defined as the increasing degree of communication 

and interaction between people, societies, and states living in different parts of the globe, 

within the framework of the concept of "interdependence". 

Globalization; is the event of the integration of countries and peoples of the world, which 

reduces transportation and communication costs, and removes the barriers to goods, services, 

capital, and people crossing borders. 

The concept of global public goods came to the fore for the first time with the study titled 

"Global Public Goods: International Cooperation in the 21. Century", prepared by the United 

Nations Development Program (UNDP). Therefore, the definition that should be addressed 

first in defining the concept of global public goods is the definition of global public goods in 

the aforementioned study. Accordingly, goods whose utility is largely universal for countries, 

people, and generations (present and future) are called global public goods. 

Two criteria come to the fore in the UN Development Program's definition of global public 

goods. The first is that these goods are social, there is no competition in their consumption and 

no one can be excluded from their benefits, which are the main determinants of public goods. 
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The second criterion is that its benefits are “quasi-universal", including all countries, people, 

present, and future generations. 

In the definition of the World Bank, it is stated that there are cross-border externalities as the 

determinant of global public goods and that to obtain these externalities, countries should 

work together in the production of these goods and that insufficient production of such goods 

will be prevented by joint financing. 

There are also global, international, and regional public goods concepts in the related 

literature. These expressions are interpreted according to the spreading areas of externalities 

(benefit or harm). If externalities are realized on a global scale, they are considered global 

goods. An example of this is the depletion of the ozone layer. 

In principle, such goods and services benefit the entire global population, and the benefit is 

universal across countries, peoples, and generations. Accordingly, global public goods can be 

characterized as "benefits that can be obtained by all individuals (currently living individuals 

and future generations) in the world, where there is no competition and restriction in 

consumption, that everyone can benefit from and whose financing is provided globally". 

(Stiglitz,2006:31) 

 

4. Theoretical Approach to Pricing 

 

4.1. Value of Price 

In practice, the terms price and value are sometimes used interchangeably. However, although 

these two concepts are related, they theoretically have different meanings. 

Price is broadly defined as "value in money; It can be defined as the amount of money required 

to purchase goods or services that a seller wants to waive his right to goods or services" 

(Encyclopedia of Banking and Finance, 1962: 591). Considering the definitions in the literature, 

price is implicitly perceived as a measure of value. However, price is not a value because it 

does not express the true value of a commodity. In the semantic term of the price, it usually 

has a temporary feature. It is the monetary price demanded (received) for goods and services. 

It is the sum of the values that consumers pay for the benefit resulting from owning or using 

a good or service. 

Value is sometimes the total benefit or useful character of any good or service; sometimes it 

expresses the power to buy other goods or services provided by owning this thing, that is, the 

exchange power of a good or service against other goods or services (Encyclopedia of Banking 

and Finance, 1962: 591). The first is value in use; the latter is called exchange or exchange value. 

Explaining the concept of value is one of the most complex problems and discussion topics in 

economics. The formation of prices, the existence of a relationship between price and value, or 

whether the goods have value independently of prices are extremely important issues for a 

well-functioning market mechanism (Ertuğrul, 2008: 148). 

 

What value and price are and what constitutes a source for them have been studied by 

economists who put forward their theory of value. 

According to Smith, the price of a good and the value of that good are two different things. 

The value should be a fixed measure that does not change over time, while the price fluctuates 

over time. 
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According to Adam Smith, the utility has nothing to do with exchange value. Because although 

water is more useful than diamond, diamond is more valuable than water. Accordingly, there 

is no relationship between utility and value. Useful is not valuable. 

 

Adam Smith, in his book The Wealth of Nations, defined total utility as the value in use and 

the power of one good to purchase other goods as exchange value. When making a spending 

choice, the consumer takes into account the benefit (satisfaction obtained due to the fulfillment 

of the need) and makes his choice accordingly. The main purpose of the economically minded 

consumer is to spend his limited budget most beneficially. 

 In the same book, Adam Smith defined "the power of a good to buy other goods as its 

exchange value. The exchange value of a good is determined by the use-value of that good. 

Goods with a high use value also have a high exchange value. However, this proposition of 

classical economics does not always turn out to be true. There are also goods in life with a high 

use value and low exchange value, or goods with a low use-value and high exchange value. 

The most well-known example of this phenomenon is water and diamonds. 

 

A commodity with a high use value (such as water) has a low exchange value, whereas a 

commodity with a low use value (such as a diamond) has a very high exchange value. 

This; Although it is a consumer good with a very high use value, it is a luxury good with a 

very low exchange value and a very low use value, while diamond is good with a very high 

exchange value. This phenomenon is described as the "value paradox" in economics. Because 

the exchange value of a good is determined not by its total utility, but by its marginal utility, 

and consumers' purchase of the relatively scarce diamond in very small quantities relative to 

water requires that the marginal utility, and hence exchange value, of diamonds relative to 

water, be much higher. 

 

The law of diminishing marginal utility of William Stanley Jevons (1835-1882), the pioneer of 

Marginalist Thought, tried to explain the water-diamond paradox that preoccupied Classical 

economists. 

The subjective pleasure or satisfaction expressed as the utility can be estimated simply by 

observing human behavior and listing human preferences. This approach, which is based on 

the fact that the benefit cannot be measured but can be ordered, is called ordinal utility. A 

single individual can compare the utility he receives when consuming successive units of a 

single good. A single individual can likewise compare the marginal benefits of various other 

goods. 

The consumer who makes a rational choice, that is, who wants to maximize his utility, spends 

his monetary income (budget) in such a way that the marginal utility he will get from the last 

unit of all goods is equal. 

The determinant of exchange value is utility. The utility is the capacity of a good to meet 

human needs. The utility comes from scarcity. Since the value of a good is determined by the 

marginal utility derived from that good, the product with low marginal utility is worthless, 

and the product with high marginal utility is valuable. Value is not a quality in a good, it is a 

feature that the buyer of that good attributes/gives to that good from outside. 
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It is not valuable because labor is used in the production of a good, it is valuable because the 

buyer of that good sees that it is useful, decides that it has a feature that will meet his needs, 

and more importantly, he finds that good worth buying. In other words, value is a subjective 

concept (Bocutoğlu,2012b,p.159) 

The contribution of the marginalist school to this issue, with the emergence of the marginal 

utility theory, gave a different explanation to this paradoxical situation (diamond is more 

valuable than water). The main thing that determines the value of a good is the marginal utility 

it provides. It is a fact that the benefit of water consumption is enormous. However, another 

known fact is that as consumption increases, total utility increases, while marginal utility 

decreases (principle of diminishing marginal utility). (Çataloluk, 2014:872) 

Therefore, while the marginal utility of the vitally important water consumed a lot is low, the 

total utility of the diamond that is consumed very little is low but the marginal utility is high. 

Diamonds are rare; the cost to produce a new one is high; whereas water is relatively abundant 

and costs very little in many parts of the world. The total utility of water does not determine 

its price or demand. 

Since water is abundant in nature compared to diamonds, it is deduced that it is cheap since 

no great effort is spent in obtaining it. After this explanation, it cannot be explained by the 

labor theory of value why the diamond piece found by chance in the forest or the desert 

without any effort is much more valuable. This situation is called the water-diamond paradox. 

To the classical economists' water-diamond paradox, marginalists tried to explain the law of 

diminishing marginal utility as follows. (Bocutoğlu, 2012, p.31) 

The total utility of water is higher than the total utility of diamonds, whereas the marginal 

utility of water is smaller than the marginal utility of diamonds. Since the value of a good is 

determined by the marginal utility derived from that good, the product with low marginal 

utility is worthless, and the product with high marginal utility is valuable. Because water is 

abundant and diamonds are scarce. This is why water is worthless and diamonds valuable. 

Water, which is vital and therefore valuable to all, is much cheaper than diamond, which is 

very expensive and has little usefulness. While the use-value of a diamond is relatively low, 

the use-value of water is high. On the other hand, the opposite is true for exchange values. If 

the amount of water and diamonds were the same on Earth, the marginal utility of water 

would be greater than that of diamonds. However, the value of the last unit of water (marginal 

utility of water) is lower since the amount of water is higher compared to the number of 

diamonds (marginal utility of diamonds). For example. Living in the drier part of the world 

increases the marginal utility of water. 

Water has a vital property that has no substitute. However, even without diamonds, all living 

things can live in nature (nature itself). Therefore, in terms of the total benefit, water is vital 

and more beneficial than diamonds. 

In the marginalist analysis, the rational consumer seeks to provide the maximum benefit. In 

Gossen's approach of diminishing marginal utility, the satisfaction of an individual who 

continues to satisfy a desire uninterruptedly until the saturation point decreases. As a result 

of a person's continuous consumption or use of a particular good, the benefit provided by each 

additional unit of good to that person decreases compared to the previous unit, because as the 

person satisfies his need, he will reach the full saturation point and after this point, the 

additional unit of goodwill no longer benefit. The marginal benefit obtained in the 
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consumption of a glass of water begins to decrease with each additional glass and after a 

certain glass, it almost begins to harm the health of the body. In other words, the marginal 

utility of each additional drinking water decreases. However, no matter how much the number 

of diamond rings increases, the marginal utility does not decrease and the individual 

continues to buy. According to Jevons, the value of a good is determined by the marginal 

utility obtained from that good. The utility comes from scarcity. 

In the marginalist analysis, according to Gossen's second law of utility maximization, in the 

mind of the consumer who acts rationally due to the scarcity of resources, he makes a 

preference order among the demands for goods that will benefit him. The individual aims to 

provide the most benefit while allocating the limited resources at his disposal to the 

satisfaction of his various wants. For this reason, when the consumer divides his income 

among the goods he will buy, if he gets the same marginal benefit from the last lira spent on 

each good, he maximizes the total utility of his total utility. (Gossen's 2nd law) According to 

Gossen's second rule, if consumers want to get the most benefit from their consumption 

expenditure, they should divide their current income among the different products in such a 

way that they cannot derive more utility from a new adjustment. Accordingly, a thirsty 

consumer will be prepared to spend relatively large amounts of money for the first glass; in 

the next glasses, the money he wants to spend will decrease with increasing saturation. 

 

4.2.The Logic of Calculating  Price of Water over Marginal Cost 

Under perfect competition, it is considered as a way of maximizing consumer satisfaction and 

using society's limited resources effectively at the point where the price for economic efficiency 

is equal to the marginal cost of production. 

A price based on Marginal Costs is assumed to transmit "price signals" that will lead to the 

efficient allocation of resources. (Conkling, 1999). 

 

The producer, who wants to maximize his profit, will continue to produce until the marginal 

cost equals the market price. In other words, in the absence of externalities and other market 

imperfections, the market demand and supply curves will intersect at the point where 

marginal benefit equals marginal cost. This point is also the point at which total surplus 

(consumer surplus plus producer surplus) is maximized. 

 

It states that if consumers are to make a rational choice between purchasing more or less of 

any product, the price they pay must equal the cost of supplying more or less of that product. 

This cost is the marginal cost of the product. If this cost is charged to consumers, optimum 

quantities will be purchased, maximizing consumer satisfaction. If they are charged more, less 

than optimal quantities will be purchased: the sacrifice of other forgone items will be 

exaggerated. If they are charged less, the output of the product will be greater than the 

optimum: the sacrifice of other forgone products will be underestimated. 

 

There is also a reluctance to adopt marginal cost pricing. largely due to the inability to 

accurately estimate/calculate the marginal cost of water distribution to various end-users 
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According to economic rules, the price of water should be determined by calculating the 

marginal cost. That is, the amount that the consumer is ready to pay for the last unit of water 

should be taken into account. 

In many countries, the management of the water cycle from beginning to end has been 

undertaken by public authorities, due to typical market disruptions such as natural 

monopolies, externalities, and public goods. High capital requirements and economies of scale 

create a natural monopoly on water infrastructure, requiring regulation to prevent 

overpricing. In addition, many investments in the sector produce joint goods such as electrical 

energy, flood control, and irrigation, which complicates pricing and distribution policies. 

The public must intervene in the markets in an imperfectly competitive environment. 

Imperfect competition in the market reduces efficiency in both public and private production. 

There may be services that can become a natural monopoly in the provision of local services. 

Examples of such services are electricity, water, and public transport (metro). Service offerings 

can be realized in the form of increased efficiency, in other words, decreasing costs according 

to the scale. 

In a perfectly functioning market system, prices will be approximately marginal costs. In 

practice, market distortions often require overt government intervention, which can take the 

form of public operation or regulation of services such as water supply, or interventions to 

correct the consequences of market failure, such as the use of pollution taxes or regulations. In 

such cases, marginal costs should be estimated and used as a basis for pricing to encourage 

efficient use of the relevant good or service. In practice, however, while market failure may 

indicate the need for compensatory action by the government, the opposite is often the case. 

Governments often provide incentives that encourage environmentally damaging behavior; 

For this reason, water and energy subsidies are frequently encountered, especially in 

developing countries. 

 

"The relative utility and cost of the last unit of water determine the price of water. Why? 

Because individuals are free to take this last unit or not. If the price of water is higher than its 

final utility, it will continue to fall until it equals the utility of that last unit of water. 

Moreover, since every unit of water is the same as every other unit, and since the price is odd 

in a perfectly competitive market, each unit will be sold at the price of the last least useful unit. 

(We should focus our attention on the marginal utility rather than the total.) Thus, as a good 

becomes abundant, the demand for the last small unit of that good decreases relatively, 

although the total utility increases with each additional unit. Thus, it is understood why large 

quantities of water have a low price. Or, one understands why air is a free good despite its 

vast benefits. Lots of later units change the market value of all units. 

The economic value (EV) of a given level of water consumption is the benefits derived from 

its use. The EV value of water can be measured by the value of other goods and services or 

currencies that an individual is ready to barter for the amount of water consumed (Hanemann, 

2006, pp. 78-80). or the price paid per unit for the service. When it comes to water, the price 

paid by most water consumers is not the market price, but a regulated price set by a water 

utility, regulator, or government. The economic cost (EC) of a given water resource is a clear 

compromise in other goods and services (or currencies) required to provide that water 

quantity and quality (Grafton, Chu, and Wyrwoll, 2020:87-88). 
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In the context of water supply, it includes private costs directly arising from capital 

investments, such as building a dam to store water and operating costs, such as water 

treatment and distribution costs. The EC also includes external costs that are not borne directly 

by the water supplier, but still incur costs to others. For example, external costs from building 

a dam may include reducing ecosystem services that could result from changing the timing, 

temperature, and volume of a downstream river's flow. 

When water is charged at the marginal cost of delivery, the benefit from consuming the last 

unit of water is equal to the cost of supplying it. Applying this principle means measuring 

water consumption and increasing it as the consumption increases (volumetric charging). 

However, it is common for the minimum amount of water to be offered at low unit prices to 

promote equity and protect public health. 

The price of water almost never equals its value and rarely covers its costs, explained by the 

special properties of water and how it is managed. Price almost never equals value because 

water typically cannot be transferred between competing uses where there are different 

marginal values. This may be due to regulatory restrictions on the transfer of water from 

agriculture to urban uses and the cost of transporting water (Hanemann, 2006, p. 74). 

 

For different users dealing with seemingly the same water use, the dilemma between water 

values and water price may arise. This can occur when apportionment is made over the total 

amount of water that can be consumed by a household or when there are restrictions on certain 

uses, such as prohibiting outdoor water use (Grafton and Ward, 2008). Underrated, a water 

consumer may have a very high value for a particular outdoor use, such as watering a favorite 

tree, that greatly exceeds the value of some permitted indoor water use, as well as the price of 

water. This would be a case of water misallocation within a household because the consumer 

has a higher consumer surplus if he or she uses more water outside and less inside (for a 

constant overall level of water use), even if he has paid a higher water price for himself. it 

could be. outdoor use. 

The second part of the dilemma (the price rarely pays off) comes from two factors. First, the 

external cost of water extraction, supply, and treatment placed on others is at best partially 

factored into the calculation of water supply costs. Regarding water, these external costs can 

include disruption of any of the ecosystem services. 

Another reason why the water price rarely covers its costs is that fixed costs, such as the capital 

cost of water infrastructure, are, at best, only partially included in the water price applied in 

many countries (Hanemann, 2006, pp. 76– 7; OECD, 2012). The difference usually consists of 

transfers or subsidies to water suppliers paid from general revenues or taxes from local, state, 

or national governments. The inability to cover the full costs of providing water services can 

reduce incentives for utilities and other water providers to provide any additional water or 

even maintain existing water infrastructure. These undesirable consequences exacerbate water 

shortages over time, especially when water demand increases. 

 

4.3. Pricing of Water at Marginal Cost 
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Water enterprises are "authentic" natural monopolies. The natural conditions of the area they 

serve and the condition of the water resources, the layout and layout of the city, the income 

level of the people, and the consumption culture determine the operating costs. 

 

In general, marginal cost principles are accepted as the starting point for the affordable pricing 

of goods and services to guide consumers to efficient use of available resources and facilities 

(Monteiro, 2005:5.) 

The water demand depends on the value in use. Consumers are willing to pay more for more 

valuable uses such as drinking or bathing. A higher willingness to pay can also be interpreted 

as having lower flexibility (responsiveness) to prices, but the willingness to pay (keeping 

income constant) decreases as consumption increases and additional water is put into lower 

value uses such as plumbing or landscaping. This idea is illustrated using a curved demand 

curve, which highlights how elasticity rises as the willingness to pay (value) falls. 

The demand curve begins at the top left with inelastic demand for initial units of higher value 

uses (e.g. drinking), then to mid-value uses (e.g. sanitation) before reaching the final range of 

more elastic, lower value uses (e.g. landscaping). ) extends to This figure shows how price 

increases (from the ground up) reduce lower value uses, reducing demand from below. 

 

 
Chart 1: Water Demand Curve 

 

 

 

 

This curve slopes downward from left to right, reflecting the diminishing marginal valuation 

with each additional increase in water demand. 
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The curved demand curve shows how the demand for water for each type of consumption 

differs in three different steps. The upper left step is for relatively price inflexible high 

marginal value indoor use. The lower right step is for low marginal value outdoor use and is 

relatively price flexible. The dashed line between these steps represents intermediate uses. The 

lack of water substitutes for most of the uses results in low price elasticity of demand. 

Finally, it should be noted that there are serious regional differences in water demand within 

the same country, and these differences are significantly affected by the socio-economic 

structures of the regions in question, as well as geographical conditions. Johnstone, Wood, and 

Hearne (1999, 10) referred to studies that determined the income elasticity of water 

consumption in the range of 0.0-0.4 but emphasized that the demand function may show 

varying elasticities as the nature of the service provided with the product changes. For 

example, high-income segments who use water for luxury purposes (garden irrigation, car 

washing, etc.) may be more price sensitive. Therefore, it is among the findings that the price 

elasticity of demand changes according to the income level. Another factor affecting demand 

is low-income elasticity. This means that especially low-income households allocate a 

significant part of their disposable income to water and wastewater services. 

Walk up the demand curve after further price increases until we only use the higher value, the 

quantity wanted to decrease. It is very difficult to use prices to eliminate these high-value uses, 

which is why they are called inelastic. While this point may seem obvious, I'm trying to counter 

here a common complaint ("if prices go up, people won't be able to meet basic uses") that 

ignores the purpose (and outcome) of most price increases: reducing lower-value demands. 

This complaint is based on a fact (people die without water), which was mistakenly predicted 

by the claim that all water – not just drinking water – should be priced at zero "because we 

cannot live without water." 

The demand curve reflects the marginal value of water consumed. Demand will therefore 

depend on usage (car wash vs drinking), time (now thirst vs. later), information (strong against 

weak price signals), and preferences (protection against consumption). 

The supply curve reflects the marginal cost of providing water. 

According to economic rules, the price of water should be determined by calculating the 

marginal cost. That is, the amount that the consumer is ready to pay for the last unit of water 

should be taken into account. 

 

According to standard economic theory, prices should be determined at marginal cost (MC) 

because in the absence of externalities this maximizes economic welfare. This is because these 

prices reflect the costs involved in providing an additional amount of output. Where the user 

values an extra unit more than it costs to produce it, it is economically efficient to produce that 

unit and vice versa. Setting prices equal to MC means users will continue to purchase extra 

units until it is no longer economically efficient to produce them at that price. MC-based 

pricing, therefore, sends signals that encourage consumers and producers to balance the 

benefits derived from consuming a good or service with the costs of providing it. 
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Figure 1: Market Equilibrium: Water Supply and Demand 

 

Supply curve; It slopes upwards, reflecting that the increase in demand can only be met by the 

increase in costs in the water system. 

As shown in Figure 1, net benefits are maximized when OQ* unit of water is produced at O 

P* OE price. The area between the demand curve and the supply curve, shown as KBE, 

represents the net benefit. If consumption is more than this, for example, let's assume that 

consumption is at point Q2', the cost of meeting the excess demand between Q* Q2 (area 

between Q*E Q2 L) exceeds the benefit Q*E Q2 F ' by ELF. On the other hand, if consumption 

drops to Q1 due to excessive price increases or severe restrictions, for example, the loss in 

consumer utility Q1MQ*E is greater than the cost savings Q1CEQ* and therefore this solution 

is not optimal either (Winpenny, 2005). 

It is very difficult to talk about any equilibrium point in the water market in the traditional 

sense. Once an appropriate value system has been agreed upon, price-based instruments are 

particularly difficult to implement when it comes to water, because the flow of water through 

taps is highly complex and involves many externalities, market disruptions, and high 

transmission costs (Franks et al. 1997). Despite all this; Decisions in the market are based on 

the private costs and private benefits of the market participants. If consuming or producing 

goods and services creates an external cost or benefit to non-participants, the market supply 

and demand curves no longer reflect true marginal social benefit and marginal social cost. As 

a result, market equilibrium does not reflect social (Pareto) conditions. 

 

4.4.Pricing of Water at Marginal Cost and Externalities 
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External economies can generally be defined as the positive or negative effects of the benefit 

and/or cost functions of other units as a result of the production and/or consumption activities 

of an economic unit. 

From another point of view, externalities are benefits and costs that are not reflected in the 

market mechanism. The external benefit or cost arising from the externality does not enter into 

the market price of the good produced or consumed. This situation necessitates state 

intervention as it hinders the effective allocation of resources. 

One of the main reasons for the ineffective results of the market mechanism in the water 

industry is explained by externalities. Stiglitz defined externality as follows: a firm or an 

individual does not compensate for the costs it imposes on others (negative externality) or 

does not include the benefits it confers on others in its benefit function (positive externality), 

although it affects the decision-making mechanisms of other firms or individuals (Stiglitz 1988, 

75). 

In this context, one of the most common examples of negative externalities has been water 

pollution. Pollution of the above-ground sources from which water is extracted with the 

wastes produced by industrial or treatment plants, or the contamination of underground 

water sources with fertilizers and pesticides used in agriculture are typical examples of 

negative externalities. Regulating every stage of water supply in almost every region to protect 

public health naturally increases the cost (and risk) of treatment processes (Armstrong, 

Cowan, and Vickers 1994, 324). 

In the case of positive external economies both in production and consumption, the social 

utility function in the economy is generally higher than the private utility function in the 

market. Therefore, the market price for the product in question will be lower than the price 

that would require the social optimum for producers, and higher than this price for consumers. 

In the case of negative external economies, the social cost function in the economy is higher 

than the private cost function in the market. In other words, costs measured in market prices 

do not reflect the actual costs incurred by the economy. In this case, the price that will occur 

in the market will be higher than the price that will realize the social optimum for producers 

and lower than this price for consumers. 

 

Natural monopoly services are generally produced by the state rather than the private sector. 

Because, if such services are left to the private sector, the natural monopoly in the private sector 

can set its price at a level that will provide excessive profit by going beyond the marginal cost 

rule. Therefore, the state intervenes in areas where it has natural monopolies or keeps natural 

monopolies under its control by legal regulations. 

Even if the conditions of perfect competition are fully realized in an economy, external 

economies prevent the market economy from providing the optimal resource allocation on its 

own. 

The external benefit or cost arising from the externality does not enter into the market price of 

the good produced or consumed. This situation necessitates state intervention as it prevents 

effective resource allocation. 

The state intervenes in production activities where externalities are concerned, by considering 

the benefit of society. For this purpose, the state tries to increase the positive/positive 

externalities and prevent the negative externalities. While activities with positive externalities 
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will be undertaken by the state itself, private sector organizations that carry out these activities 

can be supported by subsidies from the budget. 

 

The public must intervene in the markets in an imperfectly competitive environment. 

Imperfect competition in the market reduces efficiency in both public and private production. 

There may be services that can become a natural monopoly in the provision of local services. 

Examples of such services are electricity, water, and public transport (metro). Service offerings 

can be realized in the form of increased efficiency, in other words, decreasing costs according 

to the scale. 

In a perfectly functioning market system, prices will be approximately marginal costs. In 

practice, market distortions often require overt government intervention, which can take the 

form of public operation or regulation of services such as water supply, or interventions to 

correct the consequences of market failure, such as the use of pollution taxes or regulations. In 

such cases, marginal costs should be estimated and used as a basis for pricing to encourage 

efficient use of the relevant good or service. In practice, however, while market failure may 

indicate the need for compensatory action by the government, the opposite is often the case. 

Governments often provide incentives that encourage environmentally damaging behavior; 

For this reason, water and energy subsidies are frequently encountered, especially in 

developing countries. 

It is natural for pollution control to play a critical role in setting regulatory policies. However, 

the impact of the minimum water consumption of individuals (as well as the treatment and 

disposal of wastewater, and drainage of rainwater) on public health is also an example of a 

positive externality. This factor has decisive importance on the decisions and reactions of the 

public. It can be said that the effect of individual consumption on society, in general, is the 

dominant factor in the decisions at the stage of water supply. When we look at the discussions 

on the developments in the industry, it is seen that this element is "is water a public good or 

not?" seems to have moved into the question. In other words, on one side of the debate are 

those who say that water is a public good (which should be) accessible to all, and on the other 

side, some say that water should be managed as a scarce resource subject to competing uses. 

In the discussions in question, whether water should be accepted as a public good or not, this 

issue is tried to be explained by the criteria of "excludability in consumption" and 

"competitiveness in consumption" of the public economy (see Çakal 1996; Görer 2003; Görer 

2000a; OECD 2002; DB 1993).  

Taxes are at the forefront of the public measures to be taken to eliminate externalities. Taxes 

for regulatory purposes, also known as "Pigou-type taxes", are taxes used to ensure efficiency 

in resource allocation and are used especially in negative externalities. The idea of imposing a 

tax on goods that create an externality was first introduced by A.J. It has been suggested by 

Pigou. 

In the graphic below, there is a formal representation of a tax applied before and after-tax, in 

terms of consumers and producers, in case of an externality. 
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Figure 2: Pre-Tax and Post-Tax Supply Cost of External Cost 

 

 

 

 
Figure 3: Reflection of External Cost on Marginal Benefit and Marginal Cost 
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Source: Grafton, O., Pittock, J., Tait, M., White, C., (2013), Water Security, Economics, and Governance, Tilde 

University Press, Melbourne. ISBN: 978-0-7346-2006-4. 

 

The taxation of externality costs can be followed in the figure above. In Fig. MPC is the 

marginal private cost. It is the cost that directly concerns the producer of the good. MSC is the 

marginal social cost. Marginal social cost is the cost that includes the opportunity cost of all 

scarce resources, whether they are paid for or not. MSC = MPC + marginal external cost. The 

marginal utility of the good, MB, is equal to the demand curve. 

The marginal private cost is MPC. Transportation service creates noise and environmental 

pollution. In this case, the marginal procurement cost of transportation exceeds the MPC. MSC 

> MPC. In competitive equilibrium, the output is an actual quantity (Q2), efficient price (P0), 

and marginal social cost MSC0. If producers are taxed enough to cover the marginal cost, the 

MSC curve will be the marginal cost curve over which the producer makes supply decisions. 

In this case, the price is P1, the supply in Q1. 

Public activity in the water sector 

 

 

 
Figure 4: Reflection of Externalities on Taxes 

 

In the illustration above, the demand curve shows the marginal utility a person receives as a 

result of producing one unit of water. The supply curve reflects the marginal cost of producing 

an extra unit of water produced. In the absence of an externality, the market equilibrium is 

fully effective. Marginal social cost is equal to marginal utility. 

Now let's consider what happens when there is an externality. Marginal social cost is more 

than price. For example; where a user draws a large amount of water from nature, that user 

will likely have to pay the cost of transporting the water. However, this may result in costs for 
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other water users that they do not have to pay for. As an example of the said costs; Less water 

is left for crop production, aquaculture, recreation, or biodiversity. These external effects are 

generally not reflected in market prices. 

As a result, these effects are not reflected in the costs users have to pay, so users do not take 

these effects into account when deciding how much water to use. These effects are described 

as negative externalities and create a 'chock' (the support line drawn from its lower level and 

the resistance line drawn from its upper level forming a triangle shape) between the social and 

private marginal costs incurred by using a resource. If actual quantities are taken into account, 

the marginal social cost curve exceeds the price paid by consumers (White 2015). Because of 

negative externalities, water resources are often undervalued and overused compared to 

effective distribution that covers both private and external costs. It is also used more than 

effective distribution, which covers external costs. 

As a result, it leads to a social welfare loss (deadweight loss). It is spent inefficiently and 

wastefully (rent-seeking expenses), leading to inefficiency and high costs in production (X-

inefficiency). 

 

 

 
Figure 5: Loss of Welfare through the Reflection of Externalities in Taxes 
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In the case of positive external economies both in production and consumption, the social 

utility function in the economy is generally higher than the private utility function in the 

market. Therefore, the market price for the product in question will be lower than the price 

that would require the social optimum for producers, and higher than this price for consumers. 

In the case of negative external economies, the social cost function in the economy is higher 

than the private cost function in the market. In other words, costs measured in market prices 

do not reflect the actual costs incurred by the economy. In this case, the price that will occur 

in the market will be higher than the price that will realize the social optimum for producers 

and lower than this price for consumers. 

 

 

 
 
Figure 6: Demonstration of Leasehold and Social Benefit of Water 

 

In the presence of externalities, inefficiency in resource allocation will occur and socially 

ineffective results will emerge in a market economy. In other words, since the firm does not 

bear some costs due to negative externalities, it will be able to produce more than necessary. 

Again, since no mechanism provides an additional advantage for the firm that creates positive 

externalities, less production will take place. Therefore, positive and negative externalities are 

frequently produced in competitive markets. This is also one of the reasons for market failure, 

as it leads to over-or under-allocation of resources. 

 

Some authors, (Zarnikau, 1994), warn that marginal costs can fall below average costs; this is 

expected in capital-intensive industries such as water supply. Others, such as (Collinge, 1992), 

point out that although water utilities are commonly viewed as a natural monopoly due to 

their capital costs, it is not simply that the marginal cost falls below the average cost. Because 

cheaper water sources are used naturally before other more expensive sources, the marginal 
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cost may exceed the average water supply cost. Therefore, marginal cost pricing can pose a 

problem for the water utility and its regulators, not because of insufficient revenue but because 

it will generate excessive profits. In a situation where the average cost is less than marginal 

cost, using marginal cost pricing can be an effective way to increase revenues. However, it is 

often not allowed, meaning it has a "declining incidence", hurting the poor the most because 

water expenditures have a greater weight in their budgets. Therefore, balancing the budget of 

the water network is a goal that is equally important as ensuring economic efficiency 

(Monteiro, 2005: 10). 

 

4.5. General Content of Pricing with the Full Cost Approach of Water 

Three different approaches can be adapted to meet the increasing demand for water resources 

in terms of both quality and quantity: 

• Long-term fixed-presentation is an approach that has high environmental and economic 

costs, wastes public resources, and causes water resources to be perceived as too cheap. 

• Supply management is an approach that aims to get more output from a particular system; 

However, the natural and economic resources required to sustain this policy are limited. 

• Demand management is an approach that aims to reduce demand to supply. The general 

principles guiding this approach are pricing, regulation, training, the flexibility of water use 

rights, and operational control. 

Today, in many parts of the world, water, together with its ownership and management, is 

monopolized by the public administration. In many regions, the management of water is 

"supply-side". In other words, water is offered "at low cost", "subsidized", and "regardless of 

its ability to pay", according to the principle of meeting the needs of social life unconditionally. 

In the centralized supply-based approach, water is primarily treated as a "social quality" 

product. Its necessity in terms of health, its environmental and social importance, and an 

approach by central and local governments that this "product" should be provided free of 

charge can be considered reasonable. However, insufficient water resources limit the 

realization of this target by the administrations. While these administrations struggle to 

maintain a low-cost "minimal service" quality and reduce capital and water treatment costs, 

the approach is also not sustainable. Complaints about services are increasing in terms of both 

scope and quality (Garn, 1998: 6-7). 

 

The demand-oriented approach, on the other hand, argues that water is an “economic 

commodity”. He argued that "water tariffs", which will ensure the repayment of the 

investment cost for the supply of water and the operating-maintenance expenses, will create a 

source for new investments and eliminate financing problems. 

In the commercial and market approach, water should be priced. Urban drinking water and 

water used in agriculture and industry should be recycled without subsidizing costs. 

However, with this method, the waste of water and insufficient financing for water can be 

prevented within the framework of the market logic. The view, which argues that water is an 

"economic commodity", argues that "water tariffs", which will ensure the repayment of the 

investment cost and operation-maintenance expenses for the supply of water, will create a 

source for new investments and eliminate financing problems. 
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The method preferred by the OECD to meet the water demand in terms of both quantity and 

quality is the "demand management" method. In this method, the demand quantity is 

approximated by the supply quantity. Tools to be used for this purpose; regulation, pricing, 

education, the flexibility of water use rights, and operational control. Based on this view, it can 

be argued that OECD prefers market-oriented mechanisms in water management (TODAIE, 

1999). 

According to the World Bank, which is the most important actor among policy makers on 

water, it is preferable to abandon the centralized management of business and distribution 

systems in water resources management, cost-oriented pricing, the direct participation of 

interest groups in the management, accepting water as an economic good, and drawing a 

comprehensive policy framework. should be done. Considering these recommendations, it is 

seen that World Bank policies are in line with UN principles and OECD policies. 

According to the World Bank, "the public sector, even in industrialized countries, let alone 

developing countries, will henceforth consider financial investment in water due to 

environmental costs (damage to irrigated lands and pollution of rivers and water supply, as 

well as the removal of wastewater by sewage systems). Due to limitations (increasing the need 

for water, increase in investment, operation and maintenance costs) and financial inadequacy 

(failure of the public in pricing and cost reimbursement, leaks in the networks, weaknesses in 

billing and collection systems, unstable payments of the majority of consumers and illegal use 

of the network, etc.) can't take it." 

Decision-makers who are close to World Bank policies aimed to benefit from economic 

instruments based on market incentives such as "creation of water markets", "privatization", 

"water pricing" and "full return of water investment cost", "pollution fees". Similarly, it has 

been stated that financial instruments such as the introduction of "pollution charges" in line 

with the bank's "effective pricing" and "polluter pays" principles will also support the policy 

of water conservation and pollution prevention. (World Bank, 1993:55-56) 

The demand for water to be sold through the market pricing system, taking into account the 

full cost, applies not only to drinking and utility water in the urban area but also to agricultural 

irrigation. Theorists, emphasizing the inevitability of commodification of water, state that 

"giving agricultural irrigation water to farmers far below the input costs leads to inefficient 

use of water". 

 

i. Full Economic Cost: 

 

The full economic cost is determined depending on whether the externalities are negative or 

positive. An example of a negative externality is that the source is used by being polluted by 

producers or consumers at the point where it starts, and as a result, consumers in the 

continuation of the water source are negatively affected. 

Even if the conditions of perfect competition are fully realized in an economy, external 

economies prevent the market economy from providing optimal resource allocation on its 

own. External costs cannot be priced in the market process, so they are outside the market 

process. 
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Full Economic Cost = Full Cost of Supply + Opportunity Cost of Water + Economic 

Externalities 

 

 
Figure 7 Full economic cost   

Source: Rogers, P.P., Bhatia, R. & Huber, A. (1988) Economic Valuation of Water, Water Resources 

Management, Vol. 1. 

 

The total cost of supply includes operating and maintenance costs and capital costs. Treatment 

consists of distribution, drainage and sewage collection and treatment, flood control capital, 

and recurring expenditure (Figure 7). 

It is the cost of delivering water to consumers. While calculating this cost, externalities and 

alternative costs are not included in the calculation. 

Operation and maintenance costs include raw water distributed, the electricity required for 

pumping, manpower spent, repair materials, and management and operating costs such as 

stocking, distribution, etc.  

ii. Capital expenses:  

Capital expenses are formed by calculating capital consumption and related costs such as 

warehouses, treatment facilities, transportation (transportation), and distribution systems. 

 

iii. Opportunity Cost of Water: 

 

Every natural resource has a value as an opportunity cost. This value is the cost corresponding 

to the value of options lost as a result of using water for a purpose. It is not possible to evaluate 

the content and financing of opportunity cost in regions where the world's water resources are 

abundant and in this context, the use of water for a particular use has no effect on other uses. 

It is possible to use an abundant natural resource in different ways and without creating any 

conflict of interest between these forms. 

Opportunity cost is mentioned in areas where water is scarce or where the season is extremely 

dry. Opportunity cost is zero when water is plentiful and sufficient. It is the public cost of 



    International Journal of Water Management and Diplomacy 
e-ISSN:2717-8277                                                                                                       

 

HPA   June 20  2022   

 
 

using water in a more costly and less efficient (profitable) business. A choice can be made 

between the opportunity cost of different uses of water (Rogers, Bhatia, and Huber, 1998). 

According to this method, the real cost of water is the value of other products and services 

(industrial wood, secondary products, recreation, etc.) that are forgone due to water 

production and cannot be mass-produced. 

Opportunity cost can also be thought of as the overall sacrifice incurred by the economy for 

water production. However, opportunity cost and monetary cost are not similar concepts. 

Monetary cost does not reflect opportunity cost. 

Opportunity (alternative) costs are not added to the cost of water in supply-oriented 

management. If the water was sold on demand, its alternative costs would be included in the 

price. Since the property of public property is that it is open to everyone and no one can be 

excluded, it becomes difficult to collect the water supply cost and pollution fees fully from the 

consumers and polluters. The same conditions apply to groundwater and wastewater. 

 

The Opportunity Cost of Water is Difficult to Measure; In economics, opportunity cost is 

defined as the value of the best available alternative. Opportunity cost deals with the fact that 

by consuming water, a user deprives another user of water. 

If the other user has a higher value for water, then there are some opportunity costs that society 

incurs due to this misappropriation of resources. 

The opportunity cost of water is zero only when there is no alternative use (this is not a water 

shortage). As water becomes scarce, the opportunity cost increases dramatically. Because 

water is unevenly distributed in various areas, the opportunity cost is diverse. There is no 

shortage of water in the region where water is plentiful and the opportunity cost of water is 

zero. In areas where water is scarce, there is an opportunity cost. 

The opportunity cost of water is different for different users. Because water is unevenly 

distributed in various areas, the opportunity cost is diverse and it is clear that the opportunity 

cost of water is difficult to measure. The determination of the opportunity cost of water is 

related to the socio-economic policies followed. Ignoring the opportunity cost of water 

undermines the principle of efficiency in allocating scarce water. 

Recognizing that water is an economic commodity within the framework of opportunity costs 

requires pricing any direct or indirect use of water. In essence, this statement states that in 

practice, water prices and tariffs should cover not only the capital, operation, and maintenance 

costs of water infrastructures, but also the external costs incurred in other possible uses of 

water (domestic, industrial and environmental). However, it is difficult to say that external 

costs are fully reflected in water tariffs, even in many developed countries. 

 

iv. Environmental Externalities: 

Environmental criteria are the long-term effects of an individual's water use on ecosystems 

and the environment. Pollution fees are charged in proportion to the discharge of waste, the 

damage they cause to the environment, or the cost of protection and improvement, in 

accordance with the "polluter pays" principle. In practice, pollution charges are below that, 

only to cover monitoring and administrative costs. The pricing of water pollution is important 

in terms of its impact on demand. In addition, less pollution of water ensures that more 

resources are available. 
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Environmental costs are measured in marginal costs. It is the cost of removing an extra unit of 

a scarce resource. Environmental costs in the extraction or transformation of the resource into 

a product and its use are measured with the marginal external cost. This is the additional loss 

value that occurs in each unit of the resource that is converted into a product or used. The 

future exhausted benefits resulting from the use of the resource today are measured by the 

marginal user costs. That is the resource replacement costs that future generations have to 

bear. "User pays principle obliges these three costs to be considered together. 

It is often necessary to choose between economic and environmental externalities. 

Environmental externalities are related to community health and ecosystem protection. 

For this reason, the increase in the cost of production and consumption with population 

growth creates an economic externality, and the deterioration of public health or 

environmental factors creates an environmental externality. Environmental externalities are 

more difficult to calculate than economic externalities. Pollution charges are charged in 

proportion to the damage they cause to the environment or the cost of protection and 

improvement, in accordance with the principle of "polluter pays" for the discharge of waste. 

In practice, pollution charges are below that, only to cover monitoring and administrative 

costs. The pricing of water pollution is important in terms of its impact on demand. In addition, 

less pollution of water ensures that more resources are available. 

This is where the polluter pays principle comes into play. However, the difficulty of 

calculating additional criteria and environmental criteria often appears in the scientific 

literature. Water has a use-value. For example, this is how much harvest you get for 1m3 of 

water in agriculture or how much you produce for 1 ton of water in industry. An example of 

the net benefits created by water returning from use is the contribution of water used for 

irrigation to groundwater by infiltration or the recycling of water lost by evaporation back into 

the hydrological cycle through the rain. 

Water has many externalities because it has the property of running away. One of the most 

common externalities is that of users at the starting point of the source to consumers 

downstream of the river or stream. The method generally applied to externalities is to 

internalize them. 

5. Results and Evaluations  

The pricing of water is used as an important policy tool in terms of water management. Due 

to the very special nature of water, social and political goals can take precedence over 

economic criteria. Conflicts or solutions on water become difficult due to its very important 

features listed below. 

• It is a development issue. 

• It is a vitally important resource with limited supply. 

• “Clean and accessible water is the most basic human right. 

• It includes the concepts of management, ecology, and justice. 

 

While seeking answers for those who advocate the necessity of pricing water or for the 

opposing view, the water problem must be understood correctly. 

The World Bank insistently calls for demand management to be adopted to prevent waste 

while giving a certain amount of use to the poor at very low or free cost. It will be ensured that 
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a certain amount of water offered by demand management is distributed as closely as possible 

to its optimum use. 

The rationale for calculating the water price in a demand-managed approach is as follows: as 

a result of increasing opportunity costs and increasing tariffs, consumers will reactively use 

less water. Pollution fees, that is, according to the polluter pays principle, suggest that waste 

should be charged in proportion to the damage they cause to the environment or the cost of 

protection and improvement. 

Pricing the water is another important reason, it is of great importance in terms of meeting the 

infrastructure costs spent to take the water from the source and deliver it to the consumers, 

thus ensuring the better quality of the water or the preservation of the existing quality. 

The theoretical approach to the pricing of water is based on the fact that the water supply is 

an "original" natural monopoly. Kahn defines a natural monopoly as when "the technologies 

of certain industries and the character of the service are such that services are provided by 

only one firm (in the extreme cases) or a select number of instruments with the least cost or 

the greatest net benefit to the consumer" (Kahn, 1998: 2). In other words, a natural monopoly 

is "a single firm meeting the demand in the industry more efficiently and at less cost than more 

than one firm". 

In natural monopoly markets, the cost decreases as the demand increases, and the long-run 

average cost (UDOM) is at the lowest level since the demand is met by a single firm. Because 

the long-run average cost (UDOM) is decreasing, the long-run marginal cost (NAMM) is 

formed below the long-run average cost. 

Ensuring that the water market works in accordance with the conditions of a perfectly 

competitive market may bring different results in this case. In a perfectly competitive market, 

the use of water will be higher, on the other hand, the price to be formed in the market will be 

lower than the price of the monopolist. The monopoly water market earns more profit than 

the water market operating under perfect competition conditions. 

 

Monopoly markets are open to serious criticism because they disrupt the optimal allocation of 

resources (underproduction and high prices), that monopoly preserves its excess profits in the 

long run (always sells at a price above marginal cost), and the demand elasticity faced by the 

monopolist will increase as its profits decrease. Under normal circumstances, a monopolistic 

firm will market fewer products at a higher price. 

This is particularly important when it comes to water. Due to the vital nature of water, demand 

elasticity is very low (in the range of 0.3-0.5 on average according to countries). The monopolist 

will want to maximize his profit by taking advantage of the low demand curve elasticity of 

this indispensable product. In this case, the public authority responsible for water pricing, 

taking into account the social benefit, will also have the excess of the water enterprise with the 

monopoly power to provide financial support. 

Another criticism is that businesses with monopoly power want to maximize their total profits 

by keeping their service areas limited and raising their prices. Therefore, it will not be 

profitable for these businesses to provide water services to poor neighborhoods. Because the 

population density per unit area is low, the investment cost is high in poor districts, the water 

consumption per subscriber is low, the loss-leakage rate is high, and collection is difficult. 
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The markets of water enterprises are limited to the region in which they operate. The fact that 

such businesses operate according to commercial rules requires that the least service be sold 

at the highest price. 

In Turkey, the State Hydraulic Works (DSI) can take back the operation in such cases in the 

agreements it has made. Thus, the social dimension is brought to the fore. However, although 

DSI is a monopoly, it avoids controlling the quantity by setting low prices. Monopoly has to 

choose price and quantity control. DSI keeps the price low for social purposes instead of 

quantity control. 

Water tariffs differ in agriculture, industry, and domestic use. In addition, monopolistic 

regional price discrimination can be applied. It may prefer price differentiation to provide 

cheaper water service to certain regions. In this sense, water pricing can be used as an effective 

tool to eliminate regional inequality. This may be a political choice or a social policy of public 

choice. 

The state intervenes in production activities where externalities are concerned, by considering 

the benefit of society. For this purpose, the state tries to increase the positive/positive 

externalities and prevent the negative externalities. 

While activities with positive externalities will be undertaken by the state itself, private sector 

organizations that carry out these activities can be supported by subsidies from the budget. 

What will polluters do? What is the size of the damage? Which activities cause how much 

pollution? How should the effects of the damage to the air and the environment be measured 

in terms of social, economic, and health? The answers to these questions constitute the most 

important sub-account item in the pricing of water, which is calculated with the full cost 

method. 

Externalities make a difference between social costs and private costs, and between social and 

private benefits. A tax to be applied here in an appropriate combination would ensure that it 

reflects the real social costs of the actions of individuals and firms. Thus, marginal private costs 

will be equated to marginal social costs, and marginal private benefits will be equated to 

marginal social benefits. It is possible to realize this condition on a local scale and to explain 

it, especially with any production example that pollutes the air and water. For example, a 

polluting factory will produce at a point where it is equal to the marginal social cost of society. 

Thus, society will be freed from the negative externality cost that may arise from the 

overproduction of the producers. The imposition of a tax liability equal to the marginal cost of 

pollution per unit of a product by local governments will push the factory to produce at a 

socially efficient output level (Scitovsky, 1971:274). 

It is recognized that pure marginal cost pricing may be undesirable for fairness, financial, 

political, or legal reasons. Those emphasizing the element of fairness are concerned that 

marginal cost pricing may overburden the poor. Where marginal cost falls below average cost, 

the revenue from marginal cost pricing may not be sufficient to recover the costs that led to 

the water company's financial losses. On the other hand, if marginal costs rise above-average 

costs, excess profits through monopoly supply perceived as core goods may not be accepted 

by public or legal standards. To achieve the goal of efficient use of the resource and providing 

social benefit, it is recommended to use two-part tariffs, to adjust the fixed-wage to meet the 

income requirement, and to be priced higher than the consumers with less elastic demands. 
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Water pricing theory is further complicated by the intertemporal nature of water storage and 

delivery and the unpredictable nature of precipitation, water inflow, and water demands. 

Effective allocation often requires that marginal units (any good) be priced at their marginal 

costs. However, in the case of water, various complications arise. First, considering storage 

and distribution systems, the marginal cost of resources in the short run may be much lower 

than in the long run if the system capacity is not fully utilized. Second, given the increasing 

cost nature of the water industry, 'pricing all water at marginal cost would generate excess 

revenue for water authorities. Therefore, multi-part or incremental block tariff structures may 

be appropriate for nonprofit water authorities. (Hotelling 1931; Riley and Scherer 1979; 

Manning and Gallagher 1980). 

In addition, marginal cost pricing will tend to constrain growth in the quantity demanded. 

There is some evidence that the price elasticity of demand for irrigation water is significantly 

greater. There is some debate about how best to approach efficient allocation in such situations. 

Pricing at long-run marginal cost will prolong the underutilization of capacity. On the other 

hand, it is quite possible that short-run marginal cost pricing will generate insufficient revenue 

to cover the fixed cost of existing facilities or to finance the next expansion (Starrett 1978). 

Pricing at short-run marginal cost will certainly give users false signals about water scarcity in 

the long run. 

Water pricing is not the only way to recover the cost of water services. Priorities in the sectors 

where water pricing is applied are also changing. 

 

• In domestic consumption, priority is the principle of equality and fairness. Then comes the 

principle of effective distribution and the principle of income adequacy. The "affordable" 

expression used while analyzing the tariffs means that the share of water bills in family budgets 

is 3-5%. According to the World Health Organization, expenditures on water distribution and 

sanitary infrastructure only provide benefits for public health (4-12) times. Therefore, it is 

understood that the social costs and negative externalities of the public giving up providing 

water services will be very high. From this, it is possible to reach the following conclusion: 

Providing water service by the public is not only a social responsibility but also a rational 

necessity. 

• Since water for industrial consumption is a part of the production, it will be among the water 

production costs. The priority here will be the principle of effective distribution and the principle 

of income adequacy. 

 

• In agricultural consumption, since agricultural water pricing is a leading issue for agricultural 

and rural development policies, priority will be the principle of efficiency in water distribution. 

Following this principle will be the income adequacy principle. The principle of equality and 

fairness is not among the priorities here (Liu and Savenije, 2002: 216-217). 

In addition to the cost of delivering water to the consumer, reflecting the scarcity cost of 

consuming water to the price is one of these methods. In dry seasons when water is scarce, 

another pricing method is to determine the price of water by multiplying the amount used by 

the higher unit cost. In step pricing, which is another method, the water price is determined 

by multiplying with larger coefficients as the volume used increases. Thus, little water use is 

rewarded, while excessive water use is penalized financially. 
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A different method is to price the water according to the cost of noodles. For example, the price 

of water to be supplied to a high-altitude land will be much more expensive than land at or 

below sea level, which provides low-cost water because less energy is consumed. This kind of 

pricing method is the most preferred way to use water tariffs effectively. 
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