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Abstract: During the last decades, due to urbanization and rapid industrial development, water demand has increased 
enormously resulting in a substantial decrease of the annual renewable water resources per citizen. In addition, water 
prices do not depict the real value of water, thus misleading consumers to underestimate its real value. Hence, the 
planning of water pricing techniques is a crucial step for water supply companies and local societies, in order to 
achieve effective allocation of the restricted water resources to the consumers. In the 90’s several movements by 
economists brought up the issue of “setting the price right”, as a tool to produce economic motives to the water users. 
The main cause of the unwise water consumption in the irrigation sector, that represents 70% of the global 
consumption, is the underpricing of irrigation water, while it is widely accepted that proper pricing policy is the basic 
factor for the conservation of the operational competence of water irrigation systems. The current study focuses on the 
modern trends across the countries of the OECD concerning water management in agriculture, the pricing of the 
irrigation water and also the reforms observed in the pricing policies. In addition, the Greek case is presented, where a 
new legislative framework is under way, introducing general rules of estimating water costs and water pricing of the 
water services. In order to manage water in a more efficient way, the OECD countries should adopt strategies that 
promote sustainable irrigation water management and take into account climate change, implementing policies that 
should be easily adopted, according to national or local demands. 
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1. INTRODUCTION  

During the 90’s economologists had already pointed out the necessity of treating water as an 
economic good and especially referred to “setting the price right” in order to create economic 
motives for the water users (World Bank, 2004; Molle and Berkoff, 2007). But it was after many 
decades that the water managers shifted from satisfying the offer to managing the demand, which 
Winpenny (2004) defined as “doing better with what we have”.  

Full cost of water is comprised by three main components (Toan, 2016): i) the full supply cost, 
ii) the full economic cost and iii) the full cost, comprised of the full economic cost and the 
environmental externalities. Many water experts consider that the underpricing of irrigation water is 
the main reason for the continually increasing water demand in the irrigation sector, which 
represents approximately 70% of water use globally (FAO, 2011). 

According to the World Water Council, water users do not appreciate water being provided free 
of charge or at a low price and tend to waste it. In addition, underpricing the value of water gives 
the impression to the consumers that the real value of water is as low as its price. Hence, the 
planning of water pricing techniques is a crucial step for water supply companies and local 
societies, in order to achieve effective allocation of the restricted water resources to the consumers. 
Particularly, in the irrigation sector, proper pricing policy is the basic factor for the conservation of 
the operational competence of water irrigation systems. Sandra Postel (Postel, 1992) supports that 
the value of water is systematically being underestimated resulting in its long-term over-
consumption. Water pricing is the main factor that can induce proper water allocation and according 
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to Dinar and Subramanian (1997), in cases where water prices do not reflect its value, then water 
users receive the wrong information, whereas environmentalists believe that water pricing can 
function towards reduced water abstractions and the protection of ecosystems. 

Managing water resources in the agricultural sector is a very complicated process as it covers a 
wide range of irrigation systems, climatic conditions, source types (surface, underground waters) 
(IWMI, 2007), different property rights systems, cultural and social conditions, all these within state 
borders or even between countries (OECD, 2009). 

In the agricultural sector, water resources management refers mainly to irrigation in order to 
ensure steady water supply during the productive period, to flood, drainage and drought 
management and also to restoration and conservation of ecosystems. 

All OECD countries have developed strategic policies for the confrontation of the general issues 
of water resources management and concerning agriculture they share a common vision through a 
long-term plan for sustainable water resources management that includes: 

n The adaptation of the agricultural sector to climatic change, as the impacts on the agricultural 
income and on the achievement broader goals of rural development. 

n Protection of the ecosystems that are within agricultural areas. 
n Balancing water uses among different productive sectors. 
n Improving water use efficiency. 
 
In the present paper the modern trends in the OECD countries are examined regarding water 

management in agriculture, water pricing of irrigation water and any reforms that have been 
realized in water costing. The paper also presents an overview on the irrigation situation and 
focuses on irrigation water pricing in Greece. 

2. MODERN TRENDS IN THE OECD COUNTRIES 

The Organisation for the Economic Co-operation and Development (OECD) was created in 1961 
when an agreement was signed between 18 European countries, USA and Canada. Today OECD 
has 35 Member countries, but also holds synergies with emerging economies, such as the People's 
Republic of China, India, Brazil and many others. The organisation's purpose is not to set rules, but 
to encourage cooperation among its members and to provide consultation services for the 
establishment of governmental policies. 

During the period of 2002-2004, water use in irrigation in OECD countries, represented 44% of 
the total water use, while in eight of them irrigated agriculture consumed water in a percentage 
above 55% (Greece 83%, Mexico 77%, Turkey 75%, Japan 66%, Spain 60%, Portugal 52%, New 
Zealand 57%, Australia 55%). In the majority of the countries, there is a great difference between 
supply and demand resulting in numerous conflicts among irrigation and other uses, but also with 
the environment (Giannopoulou and Yannopoulos, 2015). 

An increase of water use for irrigation is observed in four countries (Greece, Korea, New 
Zealand and Turkey) mainly due to an increase in the irrigated land, while the opposite is observed 
in other countries, as in Australia and Mexico. The latter decrease is due to a combination of factors 
that vary across countries, but mostly due to the improvement of water use efficiency, to the 
safeguarding of the water amount for environmental needs and the shrinking of the agricultural 
sector in Europe (OECD, 2010a). 

For certain countries, as Greece and Turkey, irrigation holds the lead role in agriculture and the 
increase of irrigation water demand in the last decades is far higher than in other sectors. However, 
in countries such Australia, Korea, Mexico, Portugal and Spain, this increase was lower compared 
to other sectors. 

The increase in irrigation water productivity was realized through the use of more efficient 
irrigation techniques (such as drip irrigation) and the implementation of water saving applications. 
In general, the average rate of water use per hectare was decreased by 7% during the period of 
1990-2004, whereas in most cases the agricultural production presented an increase. For example, 
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in USA during the 90’s, irrigation water productivity increased while at the same time, irrigation 
amounts per hectare decreased by 7% (Hutson et al., 2004). 

The use of modern irrigation technologies, has gained ground against traditional ones and in 
countries as Australia, France, Greece, Italy, Spain more than 25% of the irrigated land is served by 
modern irrigation systems. Moreover, irrigation efficiency has been promoted by the reinforcement 
of irrigation channels against leakages and the upgrading of the irrigation techniques, such as 
measuring the soil moisture and estimating precisely the optimal water amount needed. 

Over-exploitation of water resources for meeting irrigation demands is often detrimental to 
ecosystems, as it reduces water quantities below the environmental thresholds in rivers, lakes and 
wetlands, affecting also leisure activities, fisheries and other uses of the ecosystems. It should be 
noted that agriculture is a substantial and increasing diffuse pollution source in many OECD 
countries and imposes many threats in cases where drinking water demands are met by groundwater 
sources. 

3. PRICING POLICY IN OECD 

Until the 80’s, in most OECD countries irrigation water management was focused on ensuring 
the essential water quantities. Great emphasis was placed on the infrastructure in order to satisfy the 
demand and to collect the maximum amount of water (Pahl-Wostl, 2008). A critical turn point in 
water management was achieved in the International Conference on Water and the Environment in 
Dublin in 1992, where the 4th principle on the economic value of water states that “Managing water 
as an economic good is an important way of achieving efficient and equitable use, and of 
encouraging conservation and protection of water resources” (ICWE, 1992). This is also 
emphasized in the Earth Summit in Rio, where water is introduced as an economic good. 

In the OECD countries, water pricing policies are based on (Tsur, 2005): 
n Volumetric charges of the water consumed. 
n The water-production relation, thus water pricing is connected to the production. 
n The irrigated area, where it can also be connected with the type of cultivation, the irrigation 

method, seasonality and/or other factors. 
n Multi-rate volumetric methods, where pricing differs according to the amount of water 

consumed. 
n Two- part tariff, where the users are charged a fixed annual amount plus a constant marginal 

price per unit.  
n Betterment levy, where water pricing is based on the irrigated area taking into account the 

increase in land value due to the irrigation. 
n Water markets, with great variations across countries. 
 
According to FAO (2004), there are substantial inter-state differences on water costs and cost 

mechanisms, depending on various factors, such as type of sources, water deficiency, technology of 
irrigation systems and socio-economic targets. In general, OECD countries have different reasons 
for imposing water costs, such as cost recovery or for improving allocation and protection of water 
resources (Dinar and Subramanian, 1997). Moreover, increases in irrigation water do not take place 
simultaneously in the OECD countries, as in the cases of domestic or industrial costs, while charges 
are substantially lower compared to other economic sectors. 

In most OECD countries large-scale irrigation projects have been built with public capital grants 
(Berbel et al., 2007). Moreover, the OECD raises awareness that subsidies are often harmful to the 
environment as they can result in increased levels of waste and emissions (Toan, 2016). However, it 
has been observed that subsidies are very common, especially in developed countries and 
consequently have caused negative issues, such as water resources depletion and environmental 
degradation. 

Currently, there is a tendency across the OECD countries, for gradually shifting water costs 
towards the users, in order to maintain the economic sustainability of the water supply 



 I. Giannopoulou et al. 428 

infrastructure. The reforms in water policy should be developed as an integrated part of a broader 
reform framework that includes institutional changes in water allocation methods and introducing 
cost recovery for water supply while adopting water policy in the long-term central governmental 
decision-making (OECD, 2010a). The OECD, recognizing the difficulties for countries to move 
towards full cost recovery, promoted the concept of “sustainable cost recovery” by finding the right 
balance between water revenues, the so-called “3Ts” (tariffs, taxes and transfers). 

It should be noted that in the recent years there is a substantial progress on the water pricing 
sector for irrigation. Many countries have made remarkable efforts in order to re-examine the 
pricing of water infrastructure and to calculate the portions of cost recovery (OECD, 2010b). 

The most adverse motive affecting irrigation in the European countries is the water charge per 
hectare and only in few irrigated areas other policies, such as per volume or other variable, are 
implemented. Despite the common recognition that volumetric rate systems should be implemented, 
there is a general lack of such policy implementation. 

4. REFORMS IN WATER COSTING TECHNIQUES IN OECD 

In the majority of the OECD member states there is a tendency to change water costing methods 
towards the increase of the imposed costs to the consumers, in order to ensure economic 
sustainability of the water supply systems. The OECD has concluded in certain factors that could 
reinforce a future implementation of water pricing reforms: 

n ceasing of the subsidies for the construction of irrigation works; 
n wide acceptance that irrigation is not the basic factor for the promotion of agricultural 

development; 
n a certain degree of inter-sectoral competition regarding insufficient water resources; 
n the common perception that water pollution and environmental degradation can be 

confronted only by reducing the total water consumption; 
n the implementation of economic reforms towards the decrease of the state participation in 

commercial activities. 
 

More specifically, according to OECD (2010a), the reforms of water policies should be 
developed as an integrated part of a broader reform framework that incorporates institutional 
changes on water allocation patterns, water property rights, full cost recovery and a stable 
mechanism for financing water supply infrastructure. Moreover, certain issues that should be taken 
into account and can promote such reforms are (OECD, 1999): 

n the cancellation of any water diversion projects, unless they are fully financed by the new 
end-users; 

n the systematic estimation of water supply cost, that corresponds to each user or group of 
users; 

n the definition of the percentage of the total expenses, that can be imposed to the farmers; 
n the confrontation of drought conditions for farmers, that cannot meet the high water prices 

and the owners of historic water rights; 
n the definition of the environmental cost in combination with the penalties of the users, that 

pollute the resource; 
n the public consultation that will convince farmers of the positive effects of the reforms, such 

as the higher level of water supply reliability. 
 
Water property rights, in most OECD countries, involve a complicated set of rules, where water 

is allocated among users and environmental needs based on quantities rather than on costs. As water 
conflicts among users are getting more intense, policies should be more robust and strict in order to 
achieve a more equitable allocation depending on economic, environmental and efficiency criteria. 
Some progress has been achieved in the last years on water pricing of irrigation water and some 
countries have presented remarkable efforts on re-examining water pricing and cost recovery in the 
irrigation sector.  
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5. THE GREEK CASE 

The agricultural sector in Greece is a substantial contributor of the state's economy, even if its 
role has been weakened in the last years. More specifically, its contribution to the GDP in the 
beginning of the 90's until 2004 was reduced from 14% to 7%, while the employment rate in 
agricultural activities reduced from 22% to 17% (OECD, 2008), resulting in 13,5% in 2014. 

The increased water use and the intensity of irrigation is quite alarming, as nearly half of the 
water used for irrigation comes from groundwater aquifers and in many coastal regions sea-water 
intrusion is observed (OECD, 2000). Moreover, losses in the water systems are quite common, 
reaching 45-50%, due to leakages, infiltration and evaporation.  

Water charges are based on the irrigated area and not on the volumetric consumption and 
independently of the cultivation type, the season or the irrigation method. Hence, there is a general 
lack of motivation that would guide farmers towards water saving measures. Only recently and in a 
few areas water charges are shifted towards the volumetric consumption, due to bad experiences of 
water droughts during the summer months.  

The estimation of the abstracted water volumes from aquifers is a hard task as a substantial part 
of the irrigated area is served by private boreholes or wells. The environmental cost of the 
exploitation of the aquifers, abstractions and possible pollution, is neglected, whereas there is a 
complete lack of mechanisms for cost recovery and penalties imposition in cases of over-
consumption. 

In May 2017 a new legislation came into force as a Common Ministerial Decision 
(135275/2017) on the estimation of water cost and pricing that sets general rules on water cost and 
pricing estimation and identifies methods and processes for cost recovery of the water services for 
various uses. 

According to the draft text, water cost is comprised of three components: i) the financing cost, 
ii) the environmental cost and iii) the resource cost. The estimation process of the financing cost 
takes into account four parameters: 

n the capital cost; 
n the operating cost, that includes all the essential expenses for the operation of the water 

services infrastructure comprising of fixed and variant costs; 
n the maintenance cost, that includes all the expenses for the expendable materials and labor; 
n the management cost and other costs, connected to the management of the responsible water 

agency. 
 

The environmental cost is defined on a water body level or on a group of water bodies and is 
derived from the cost estimation of the Complementary Programme of Measures of the River Basin 
Management Plans (RBMPs), that aim at achieving “good” water quality. In order to estimate the 
environmental cost, at least one of the following conditions should be met: a) surface water bodies 
with ecological status below “good”, b) surface water bodies with chemical status below “good”, 
c) surface water bodies with ecological and/or chemical status “unknown”, and d) groundwater 
water bodies that are characterized with “bad” chemical status.  

The resource cost is estimated in a similar way through a different set of Complementary 
Programme of Measures, that aim at water saving and rational management of water resources. The 
prerequisite conditions that have to be met are either groundwater with “bad” quantity status or not 
meeting the demands, due to irrational water management. 

The relevant governmental authority notifies each year at the end of October, the water agencies 
of the environmental and the resource cost per cubic meter, while the financing cost will be 
estimated by the water agencies themselves.  

Specifically, the irrigation water pricing is based on a mixed charging system comprised of two 
parts: i) a fixed charge, according to the cultivated area and ii) a variable charge per water unit 
(volumetric charge per cubic meter of water consumption). In cases where volumetric quantities of 
water cannot be registered, the variable charge will be realized based upon estimations of the 
quantities used, made by the water provider agencies. 
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This new legislative framework (Common Ministerial Decision 135275/2017) has received a lot 
of negative criticism for facing water pricing with a pure economic direction and from the 
comments received during the public consultation it is evident that the public perceives it as an 
effort of the government to increase water costs, even if the relevant minister supports that water 
pricing will not be depicted on water costing. Moreover, the new ministerial decision is accused of 
providing a legal base for promoting water agencies, without categorizing them in “good” and 
“bad” water managers. It is also believed that the exception of cases where volumetric charges are 
not feasible, typically perpetuates the current policy, where charges are not connected to the actual 
consumption. 

6. CONCLUSIONS 

Water management in the OECD countries covers a wide range of agricultural systems and 
climatological conditions, abstractions from various sources, as surface and ground waters and in 
some cases use of precipitation water, recycled waste and desalinated water. Such management 
should function in a wide range of different political, legal, cultural frameworks involving various 
sectors, such as agriculture, environment, energy and others. 

Water pricing is an efficient way of improving water allocation techniques and encouraging 
water users towards water resources conservation. When water prices reflect accurately the 
economic value of water, then water users are given the proper information in order to choose the 
amount of water and the use that provides them the highest interest. Thus, water pricing may 
influence water use efficiency, in an individual or in a social level. In practice, water pricing 
systems can be implemented in order to satisfy a variety of demands, for example fixed taxes of 
water supply could be shifted to other sectors if needed (Giannopoulou and Yannopoulos, 2015). 

The OECD countries should adopt strategies that promote sustainable irrigation water 
management, that:  

n Recognize the complexity and the diversity of water resources management in agriculture. 
n Strengthen the institutions and water property rights. 
n Ensure that water costs reflect the full supply cost. 
n Promote an integrated policy covering various sectors as agriculture, urban water use, energy 

and environment. 
n Take precaution measures that support agriculture in relation to climatic change and the 

consequences of climatic variability. 
n Confront lack of knowledge and information in water resources management. 
 
It is anticipated that future agricultural policies will be affected to a large extent by climate 

change and variability and encompassing seasonality factors, such as alterations of the precipitation 
yearly-rate or of the snow-melting. These policies should be easily adopted, according to national or 
even local demands. The great variability of catchments should be taken into account during policy 
building, in combination with the heterogeneity of water sources, the allocation of water resources, 
the relation between water quantity and quality, while establishing also the necessary balance with 
the complicated institutional regulations and the water property issues. 

It is widely accepted that water resources management in the OECD countries should undergo 
substantial alterations in order to provide better services with a minimum cost to the society and to 
overcome any uncertainties of the future availability of water resources. Sustainable water resources 
management in the agricultural sector is under the responsibility of the relevant management bodies 
and the end-users that should secure an efficient and equitable allocation among sectors while 
achieving the social, environmental and economic goals.  
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