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What change for water in the green economy? 
 
Sustainable development and the necessary change to a 'green economy' require us  
to do more with less. The crucial questions are consequently: 
 more 'what'? 
 less 'what'? 
 'how'? 

 
Water has many characteristics, starting with its physical and chemical ones, which 
are unique. We are dealing with systems. It is about managing the variability in a 
good rather than producing it; hence storage is a critical factor. There are generally 
no substitutes for water in a particular use so we can only seek efficiency of use. In 
addition, water is heavy and incompressible; it is a media for transmitting 
externalities; water management is capital intensive; and there are economies of 
scale. 
 
The scope for improving the effectiveness of water use, of getting more per drop (and 
for less pollution), is limited largely to: 

 Converting a higher proportion of rainfall to runoff or infiltration whilst 
recognising the importance of „green‟ water  

 Reducing consumption including by reuse and recycling 

 Shifting between uses 

 Improving delivery, reducing losses and reducing use of nutrients and 
pesticides 

 Storage 
 
Temporal and spatial effects are also strong and water management interacts closely 
with other factors, notably soil erosion. Overall, we manage water in order to make 
the best use of land. 
 
The 'how' question involves getting closer to the technological frontier which defines 
how some combination of inputs (e.g. natural resources including water) can be 
converted into goods that are desired (e.g. food, income, happiness). Whilst the rates 
and combinations of input resources that are required to achieve some desired 
output are ultimately set by the laws of physics, chemistry and biology, the limits of 
what can be achieved at any moment in time are set by the current state of 
technology. The history of the last couple of hundred years has been one of dramatic 
improvements in this conversion efficiency but sooner or later we will reach the 
frontier set by the laws of physics, chemistry and biology. 
 
The shift to a green economy requires the recognition that ultimately economies and 
societies are dependent upon the environment; losses to the environment can only be 
offset by improvements in technological efficiency. So any environmental loss 
requires us to make a corresponding improvement in conversion efficiency and so 
makes the achievement of human goals more difficult.  



 
Making the shift to a green economy involves:  

 Bringing up the worst performing closer to the conversion efficiency achieved 
by the best performing. For example, there are enormous differences in the 
water consumption by different firms within the same industry in each 
country.  

 Changing the mix of input resources to one which is sustainable; this is likely 
to require the invention of new 'technologies' broadly defined (i.e. including 
making greater use of natural processes). 

 Shifting the technological frontier closer to the limits set by the laws of 
physics, chemistry and biology. 

 Reallocating resources to a higher use. 
 
This is the generic problem of shifting to a green economy. Making the shift with 
regard to water requires recognizing the special characteristics of water and water 
management. We are dealing with systems, notably catchments, where a change in 
one area or one function necessarily has consequences elsewhere or to others. With 
systems, 'externalities' are unavoidable. Efficient water management can only be 
achieved if these externalities are recognised and catchments are managed as 
dynamic systems. The high capital requirements of water management is the reason 
why it probably took until the mid-twentieth century for the high income countries to 
achieve the standards of the MDG. This is the reason why achieving the MDG in a 
much shorter time frame is such a challenge for the low income countries. But the 
low income countries do have the opportunity to leapfrog the high income countries 
in terms of technology and by avoiding the mistakes that were made by the high 
income countries. 
 
It also means recognizing that the crucial problem in water management is ensuring 
that sufficient water is available for food production which in turn means arable 
production. Even under the best scenario, it is estimated that the water requirements 
for agriculture will rise by 13% over the next 50 years but would double under the 
'same as now' scenario (Molder 2007). It will also be necessary to increase the 
amount of land under agriculture, placing further pressures on the environment. All 
plants mine the soil, removing essential nutrients from the soil; cropping plants 
removes those nutrients which would otherwise be recycled when the plant dies. So, 
a second problem is returning to the soil those nutrients, and specifically 
phosphorus, which are removed when we take and eat crops. In the long term, the 
limits to agricultural productivity will be set by phosphorus as much as by water. 
 
What this means is that urban areas will have to solve their own water problems; 
they cannot rely upon taking water from agricultural uses and will have to capture 
phosphorus from wastewater for return to agriculture. Equally, since the flows of 
water are overwhelmingly from the rural areas to the cities, feeding one person for a 
day requiring between one and three tonnes of water depending upon that person's 
diet. All domestic and industrial uses may require 100-300 l/p/d and most of that is 
returned after use and so is available for reuse or recycling.  
 
Fortunately, the scope for increasing productivity by bringing the performance of the 
worst closer to the best appears to be enormous. That the gap between the water 
required for agriculture now and that which will be necessary in fifty years time is as 



low as 13% depends very largely upon reducing the gap in water productivity between 
farms in different areas. Similarly large gaps in water productivity exist in industry 
and commerce where improvements in water productivity of 25-40% which also 
increase profitability are routinely available. Similarly, the differences in water 
consumption in households between highs of 250 l/p/d in some countries and 
Germany, where it has fallen on average to 110 l/p/d (and hence is lower in some 
areas), cannot be wholly explained in terms of differences in climate. The downside 
of this shift to urban water productivity is that there are considerable economies of 
scale in water management and increasing water productivity by local reuse and 
recycling typically will both increase costs and energy consumption. Conversely, 
reducing water usage will also frequently reduce energy consumption. Technologies 
such as 'green roofs' (Holzmuller 2009) not only reduce runoff but can also reduce 
the heat island effect in cities (Ngan 2004), so reducing cooling demand, but also 
scavenging pollutants from the air (Lawlor et al 2006). Urban water uses are in any 
case essentially non-consumptive so what is consumed by urban water use is energy 
either in the form of potential energy, gravity, or kinetic energy. 
 
Given the apparent scope for improving the performance of the worst closer to the 
performance of the best means determining why these differences occurred in the 
first place: the type and rate of technological diffusion and adaptation, and the 
barriers to adoption. Either the best performers faced lower barriers to adopting the 
best available technology or they were more successful in overcoming those barriers. 
In both cases, there are lessons to be learnt as to what are those barriers. For 
example, in the high density cities of Asia, Africa and South America, it is 
considerably more difficult to find space to introduce sustainable drainage systems 
than in the suburban landscapes of North America or Europe. The problems facing 
cities vary greatly in other ways, notably in terms of rainfall patterns where there are 
dramatic differences in terms of peak intensities, variability over and between years, 
as well as in the average annual amount. Those parts of the world where population 
densities as a whole are highest also face a greater challenge than countries with low 
population densities. 
 
The messages 

 Water management is central to achieving the shift towards a green economy 
because it is related to so many other policy areas (e.g. energy, rural/urban 
development, health/education, etc).  

 Agriculture is the critical issue – understanding how crops require and use 
water – the urban areas can and have to solve their own problems. The 
overwhelming flow of water is from the rural areas to the urban areas. 

 It is not enough to change production, consumption also needs to change. 
 

Greeening the economy with agriculture. FAO@Rio+20 
As the single largest sector using 60% of the world‟s ecosystems and providing 
livelihoods for 40% of today‟s global population, the food and agricultural sector is 
critical for greening the economy.  
Greening the economy refers to a state of affairs where there will be a continuous 
improvements in supply chain performance (in relation to use of resources) 
according to different levels of development, technological innovations and capital 
investments, striving to reconcile the often conflicting requirements for human well-
being and ecosystem well-being. 



In agriculture, greening the economy will mean increasing food security (availability, 
access, stability and utilization) while using less natural resources through improved 
efficiencies throughout the value chain. This process strives to value diverse societal 
objectives, considering food chains within ecologically meaningful boundaries.  
The question is how to achieve sustainable rural livelihoods and environmental 
stewardship, while considering that we need to expand production within the 
regenerative and assimilative capacities of our world. Greening the economy could be 
achieved through improved resource efficiency, substantial investments and 
innovations. The cost effectiveness of actions in the agricultural sector are likely to be 
far higher than a similar effort in other sectors. Greening the economy with 
agriculture implies a dual effort in increasing food and agricultural productivity 
while improving both ecological and economic efficiency in the use of resources 
throughout the food chain. 
In the context of the green economy there are also issues of distributional equity. 
Agriculture plays an important role in alleviating poverty.  

 
How to make change happen? 
 
Sustainable development requires a change from past practices. For simplicity, we 
can differentiate the scope for change into: 
 behavioral change 
 adoption of different technology 

 
This requires:  

 incentives: prices and subsidies 

 regulations 

 social norms 
 
These work in different ways. Regulations and social norms usually either require 
some behavior or forbid specific behaviors. Conversely, prices discourage without 
prohibiting some behaviors and subsidies encourage without requiring some 
behaviors.  
 
In broad terms, to be effective, any of these must have three features: 

1. A signal as to what behavior it is intended that the recipient adopt 
2. An incentive to adopt that behavior 
3. A means of monitoring compliance with the intended behavior 

 
There has to be an effective signal as to encourage the behavioral change and an 
incentive adequate to overcome the barriers to changing the behavior. If the signal is 
not recognized or understood in the intended way, the recipient's behavior will not 
change because the incentive provided is inadequate to overcome the barriers to 
change.  
 
Th necessary steps for generating change are therefore: 
 determine what will be an effective signal 
 transmit the signal 
 determine the barriers inhibiting adoption of more appropriate behaviors 
 determine what will be an appropriate form of power or combination of forms 

of power  



 set incentives 
 develop a means of checking compliance 
 establish a compliance mechanism 

 
The signal itself must be picked out from a wide spectrum of competing signals and 
has to consider the differences and specific characteristics of those receiving the 
signal.  
 

Example 
Analyses of the reliability of flood warning systems typically show that only about 
40% of those who would benefit from the receipt of a flood warning actually receive 
one (Smith 2001).  
In a CVM study of domestic water charging in Australia (Thomas and Syme 1988), 
for high income consumers, the response to higher charges was to maintain water 
consumption since water consumption then became a form of conspicuous 
consumption. So-called luxury brands aggressively defend a high price policy 
because a high price is understood by some consumers to show that they have a high 
income and the high prices exclude the less well-off from purchasing these brand 
goods. 
For industrial and commercial users, there is now a tendency to define the message 
not in terms of pollution abatement but as waste minimization. Thus it may 
appropriate to frame the intended message in terms of the self-image of the 'good' 
producer, 'good' farmer or 'good' consumer; the behavior of someone who is 
regarded as an exemplar by that individual's peer group.  

 
The second component is the incentive to either cease to adopt the current 
behavior or to change to a specific behavior. There can be prohibition of some 
behavior, or requirement to adopt some behavior. Economic instruments act in the 
middle of the spectrum, promoting or discouraging behaviors rather than mandating 
them. 
 
To be effective, the incentive must be appropriate to and sufficient to overcome the 
barriers to adopting the desired behavior. In short, a necessary starting point is 
understanding why the current undesirable behavior was adopted and why 
alternative behaviors were rejected. In practice, water usage is primarily 
technologically determined and changing behavior requires replacing the current 
technology being employed with an alternative technology. Doing so incurs capital 
costs, which are often significant. That ability to change may in come cases be simply 
be a behavior change (e.g. turning off taps), but it is often technologically 
determined.  
 

Example 
In firms, the adoption of pistol grips for hoses is an effective means of reducing water 
use (as opposed to turning water off at a tap) but is obviously dependent upon the 
prior existence of pistol grips.  

 
To be effective, both the signal and the incentive have to be based upon a realistic 
understanding of each other. Behavioral change cannot be simply assumed to require 
a change in information when for example in practice water usage is very largely 
technologically determined. Within firms, analyses of the take-up of innovations are 



complex (Wejnert 2002), with the rate of adoption typically following a S-shaped 
curve (Rogers 1962). One implication is that the low price elasticity of water may 
simply be a time effect; it will take years for the effect of a real price change (i.e. one 
adjusted for any simultaneous change in income) to show up as a change in 
consumption. 
 
The effect of any incentive may be either to induce a change in behavior or the 
adoption of a technology. The potential speed of take-up for behavioral change is 
likely to be greater than for technological change. The barriers to adopting a 
behavioral change or a technological change are different and hence different 
categories of people are likely to adopt different responses, resulting in distributional 
effects. In general, those on a low income will necessarily have to adopt a behavioral 
change rather investing in a technological change; they will have to sacrifice, time, 
energy or attention in the absence of financial resources. We should generally expect 
the take-up of behavioral changes to be faster than the adoption of new technologies; 
for example, the reduction in water consumption when a drought is announced is 
typically around 20% (Husain 1978; USACE 1995).  
 
One of the biggest barriers is the stock of existing investment in buildings and other 
forms of assets. It is considerably easier and cheaper to build in to new assets the 
requirements to deliver a green economy than to retrofit existing assets. So, the 
challenge in the shift to the green economy is to bring existing assets up to date or to 
replace those assets with ones meeting the needs of the future. 
 
One of the key factors in decision making is the relative transaction costs 
involved: the costs of specifying the signal and transmitting, designing and 
implementing the incentive; together with costs of monitoring compliance. 
Transaction costs are a particularly important concern in water management because 
water is generally a low unit value commodity. In turn, the costs of setting charges or 
gathering data can exceed any gains from a more appropriate charge system or 
having more data, respectively. 
 
For many uses, notably agriculture, there are no substitutes for water and this 
restricts the scope for changing the mix of inputs. The scope for substitution is 
consequently limited to where water is a convenience, such as in the transport of 
materials, e.g. some forms of dyeing, human waste disposal. From a water 
management perspective, the adoption of the WC use massively increased the 
demand for water, and created the need for both a wastewater sewer system and a 
treatment chain. The wastewater side of the urban hydrological cycle is by far the 
most expensive side of the equation. Using water to carry off waste breaches the two 
principles of waste management: do not mix (since different chemical or biological or 
physical means are required to remove different pollutants) and do not dilute except 
so far as the treatment process requires it. The use of waterless urinals, ecosan 
(Esprey et al 1998), and vacuum sewage and local wastewater treatment, particularly 
for reuse, are all strategies to improve compliance with these principles. One of the 
corollaries of the use of water to carry off some wastes is that an effective solid waste 
collection and processing system is an essential component of any urban water 
management system as otherwise solid wastes will be disposed of to the waterine 
environment. This illustrates one of the reasons why attention needs to be given to 
water management if a green economy is to be achieved; water management is so 
closely coupled to so many other policy areas. 



 
The final way to improve water productivity in this context is the reallocation of 
water from one use to a more beneficial use. As with any exchange, there must be 
significant differences between the two parties and it is the nature and extent of 
those differences which determine the exchanges that do take place and their 
consequences. Long term concerns with global food supply mean that the scope for 
transferring water from agricultural to urban uses is necessarily limited except 
perhaps in the short term.  
 
Within agriculture, the high income and low income countries face very different 
problems. One of the major differences between the high and low income countries is 
the proportion of household income spent upon food (Houthakker 1957). Not only is 
there a large difference in this proportion (15-25% as compared to 40-70%) but 
whereas families in low income countries are buying essentially raw foodstuffs (e.g. 
flour, legumes), households in high income households are buying finished or semi-
finished meals (e.g. ready prepared meals, bread). Only a small proportion of the cost 
of the latter is made up of the cost of the raw foodstuffs. Consequently, whilst 
households in low income countries are highly exposed to increases in the prices of 
basic foodstuffs, households in high income countries are much less exposed, a 90% 
increase in the price of wheat translating into a much smaller increase in the price of 
bread. Conversely, a similar increase in food prices in a low income country means 
that people starve.  
 
A further major challenge for low income countries is the process of urbanization, the 
movement of the majority of the population from the rural areas to urban areas. 
Associated with that movement is likely to be the progressive consolidation of farms 
into larger units and the replacement of labor by capital investment. Countries will 
wish to consider how to adapt to and accommodate this process. Water management 
policies as they affect agriculture have the potential to accelerate this process by 
either making small farms financially unsustainable or encouraging farmers to 
abandon farming earlier than they might otherwise have done. 
 
In many countries, agriculture is typically subsidized either directly (i.e. price 
supports) or indirectly (i.e. transport or irrigation or energy provided at below true 
cost). There are many different reasons why countries have introduced subsidies but 
one consequence is that it is difficult to assess what would be the consequences if all 
agricultural subsidies would be removed. In particular, over much of history, the 
prices of basic foodstuffs have been highly volatile (Clark 2003) but over the period 
from the 1950s onwards prices were both unusually stable and tended to trend 
downwards. In recent years, prices have been much more volatile and, if this 
continues, pressure to take measures to stabilize food prices can be expected. 
 
The creation of tradable entitlements to water is one means to promote the shift of 
water to more desirable uses. This approach has been tried notably in Australia 
(National Resource Management Standing Committee 2001; Productivity 
Commission 2003) and also in the USA (Chang and Griffin 1992) to promote shifts of 
water from low value to high value crops. There are three potential considerations 
here. Firstly, in present market conditions, the higher valued crops are essentially the 
more luxury crops such as fruit and vegetables rather than basic foodstuffs. Secondly, 
the value of water is influenced by the reliability of supply and the higher valued uses 
typically also require a high reliability of supply. Where abstraction is supported by 



storage in a reservoir, what is effectively being traded is a share in the storage. 
Thirdly, the usual condition of differences between those in the market applies; if all 
the farmers are growing tomatoes, for example, the remaining difference is between 
farmers. So, the effect of trading may be limited to transfers from those farmers who 
take the opportunity to exit farming: in arid areas, the value of land is effectively 
determined by the reliable quantity of water available to that land. 



Are economic instruments effective in inducing change? 
 
The choice facing stakeholders is not just between EPIs and regulations, and other 
alternatives, but also between the different forms of EPIs. Thus, a choice must be 
made on what form of EPI to use in a particular context. In rough terms, charges and 
subsidies might be considered as means to adjust or correct existing markets, and 
tradable instruments as attempts to create markets where none currently exists. 
Hypothecated charges are then combinations of charges and subsidies. But this 
categorization is rather unhelpful; it is more useful to consider the practical 
questions of what the consequences of adopting each would be and how effective they 
would be for the given context.  
 
Economic instruments in water management 
 
Tradable instruments 
The condition for the existence of a market is the existence of a difference between 
the two sides of an exchange so that an exchange will benefit both parties. When 
considering tradable instruments, there are a number of differences which may 
result in exchanges taking place: 

 Differences in the cost of change 

 Differences in the uses to which the resource, water, is put 

 Differences in technology 

 Differences in the marginal value of that water 

 Differences in the costs of exchange: transaction costs 

 Differences in people/know how/management/skills 
The nature, magnitude and extent of the differences will then determine the nature 
and magnitude of the change that occurs. For example, if the change requires a high 
capital cost investment, then those with access to loan capital at a low cost will 
change and those who can only borrow at a high cost will not. Therefore any change 
will be redistributive – and it works precisely because it is redistributive. 
 
Subsidies 
Subsidies may be introduced for one of several purposes: 

 To account for positive externalities from someone‟s action; to encourage 
them to do more than they would otherwise.  

 To induce change (e.g. free toilets, latrines). 

 To counter-act competitive pressures with the effect either upon internal 
markets (e.g. to counteract imports) or external markets (to promote 
exports), but this may also be motivated by the desire to promote inward 
investment in order to create employment. What is then a subsidy is then 
something of a grey area; the intervention may involve relief from a tax which 
would otherwise have to be paid (e.g. remission of taxes on diesel fuel); the 
provision of a service at less than its cost (e.g. advice to farmers on how to 
shift to sustainable farming, electricity supply, the funding of navigation 
systems, irrigation systems, technology development without full cost 
recovery); or the direct payment of money in proportion to some 
characteristic (e.g. agricultural subsidies based either upon farm area or by 
tonnage produced). Subsidies also vary by the definition of the population 
benefiting: for example, a subsidy for all sheep farmers versus a subsidy only 
for upland sheep farmers. 



 
Charges 
Charges can be used for a number of purposes: 

 To counterbalance negative externalities (e.g. water pollution) 

 To induce change (e.g. water metering) 

 To correct excessive returns to one or another factor of production 

 To generate revenue sufficient to recover costs 
Charges and subsidies can be combined together in the form of hypothecated taxes; 
the revenue from the charges being used solely to provide subsidies, either in the 
form of direct grants or as soft loans, for some specified purpose. The French system 
of charging for abstraction and discharge is the best example of this practice. 
 
It is assumed that prices or subsidies are always effective in changing behavior. The 
argument for economic instruments is typically based upon some assumptions; 
notably that transaction costs are constant and on conventional marginal cost 
analysis (when water is typically a Ramsey good so that marginal cost analysis gives 
specious results).  
 
We do not know when prices will be effective in inducing change and when other 
forms of power would be more effective. This is particularly important in the case of 
water because charges have proved to be particularly ineffective at changing 
behavior. Cornish et al (2004) have discussed some of the reasons why this is the 
case for irrigation water. But in the case of industrial and commercial water usage, 
prices have been found in the UK not only to be ineffective but water usage to be 
markedly inefficient. Thus, Envirowise claims that its experience (Envirowise 2005) 
shows that companies could reduce water consumption by 15-40% whilst increasing 
profitability. This reiterates the earlier findings of Rees (1969) who went to argue 
that companies use water inefficiently because the costs of water are too low a 
proportion of the costs of production for management to pay attention to them. Rees 
did not appear to recognize the force of her argument; that is, given attention is 
absolutely scarce, there will always be some forms of resource usage or consumption 
which is not efficient. Simply increasing the relative cost of water services would have 
the effect of reducing the cost of some other factor of production as a factor of 
production so that consumption of that factor becomes, in turn, inefficient. 
 
Four questions then follow: 
 Are EPIs or regulations more effective in inducing one form of change or the 

other? 
 What are the advantages/disadvantages of the behavioral/technological 

response? 
 Is there always a behavioral/technological equivalence? 
 Is individual action always simply additive or are there any synergies or 

antagonisms? 
 
These lead to further questions: 
 Is an incentive change on its own sufficient to result in a change in behavior? 
 Conversely, is a technological change which offers the potential in the desired 

direction sufficient to result in that change? 
 



The answer to both these last questions appears to be no. For an incentive to work, 
there has to be the technological capability to change; a tap has to been invented 
before it becomes possible to turn water on and off. What is probably true is that 
changing the incentives changes the focus of invention and innovation. Thus, that 
invention will be a response to the incentive – but not necessarily a desirable 
invention.  
 
What is fairly apparent is that incentives do change the supply response as well as 
demand; ex post assessments of the costs of pollution abatement are typically below 
the ex ante estimates, not least because economies of scale drive down the costs of 
equipment as demand increases. A possible implication is consequently that charging 
systems should be scheduled to ramp up over time and balloons to deflate so as to 
encourage invention (drawing the normal distinction between invention, innovation 
and diffusion). 
 
Equally, a change in technology is not itself sufficient to induce behavioral change 
instanteously, there being marked variations in the rate of take-up. Indeed the 
challenge in considering the use of EPIs or the alternatives is to increase the rate of 
take-up of pre-existing technologies. 
 
The answer to the third question is no. It is possible to think of technological changes 
for which there is no effective behavioral equivalent. For example, there is no clear 
behavioral equivalent to green roofs or SUDS. Similarly, changing a production 
process depends upon a change in technology. It is difficult to see a behavioral 
alternative to the adoption of eco-sanitation or the separation of pollutants at source. 
Conversely, the direction of technology is to see any desired behavior change as an 
opportunity for replacement by technology. 
 
A problem, particularly for EPIs, is the interaction between actions of individuals; if 
this is simply additive then the problem is easier than when there are synergies or 
antagonisms between individual actions. For example, in broad terms, it does not 
matter who installs permeable pavements – the effect on runoff flows is the same. 
Conversely, where within a catchment detention basins are introduced has 
significant consequences. In general, across catchments, the effects of change will be 
most marked when they take place in the upper part of the catchment than in the 
lower part. Consequently, it is often necessary to introduce zoning; zoning reduces 
the scope for, or the transaction costs of using, tradable instruments, and the 
transaction costs for subsidies/charges.  
 
All seven problems are based upon models of the other; all incur costs. Hence, the 
economic efficiency of economic instruments depends upon the relative magnitude 
of these costs relative to those incurred using alternative intervention strategies. 
 
In using prices or subsidies, the responsible body will incur costs in setting prices 
and the greater the degree of discrimination, the greater the cost of price setting, 
collecting the charges, and checking compliance. Since the price structure will never 
be perfectly discriminatory, the greater too is the risk of creating perverse incentives, 
the consumers gaming the price structure. From a purely economic efficiency 
perspective, it might be argued that there should be differences which represent the 
differences in the costs of providing the service. The costs of setting and collecting 
prices are part of the transaction costs which Coase (1991) argued have to be a central 



concern of economics as relative transaction costs determine what is the economic 
efficient decision. 
Any proposed intervention strategy needs to be examined in terms of the three 
elements of signal, incentive and response. The following table is a preliminary 
assessment of two EPIs. 
Table 1 

EPI Signal Incentive effect 
upon 

Compliance 

Domestic water 
meters 

Often confused signal 
e.g. by reference to 
'fairness' 

Behavior – high, 
except for cultural 
practices 
Adoption of 
technology – low 
Demographics – none 

Low – unless 
meters renovation 
is very frequent  

Charges for 
abstraction for water 
companies 

Strong unless 
interpreted as a 
revenue raising 
measure  

Weak if charges are 
allowed to be passed 
on to the consumer 

High  

 
A possible hypothesis is that combinations of different signals, and different 
incentives, is more likely to be effective than reliance upon any one 
signal/incentive/compliance option on its own. In particular, such an approach 
would ensure that signals are consistent. 
 
The categorization is also further blurred in that a further possible intervention 
strategy is the adoption of some combination of the different intervention strategies. 
For example, in Germany, a combination of charges for surface water runoff, 
subsidies for the provision of greenroofs, and regulatory requirements for 
greenroofs, appears to have been highly successful in achieving a significant shift to 
greenroof adoption. That combination may be in sequence and not just in parallel; 
for example, the Toronto downspout disconnection program began as a voluntary 
program, involving subsidies, and later became a mandatory program. 
 
Efficiency, equity and acceptability in the choice of actions 
 
The Stiglitz Commission (Stiglitz et al 2009) defined the independent components of 
„well-being‟ as consisting of: 
 

 Material living standards (income, consumption and wealth) 

 Health 

 Education 

 Personal activities including work 

 Political voice and governance 

 Social connections and relationships 

 Environment (present and future conditions) 

 Insecurity, of an economic as well as a physical nature 
 
Thus, it is logical to examine the distributional consequences of any possible 
intervention strategy in terms of each of these components. The conventional 



practice of simply identifying the distributional impacts of some action in terms of 
the single component of „material living standards‟ is obviously only appropriate if 
this is the dominant determinant of well-being in a particular instance. 
 
Some principle should be used to decide what option to adopt. In some countries the 
conventional answer is that decisions should be decided on the basis of the national 
or social interest. This assumed that there was general agreement that decisions 
should be determined on this basis and also that the national interest was objectively 
determinable. Many other countries take „social solidarity‟ as the overarching 
objective which should be pursued in collective decision making.  
 
The Stiglitz Commission was explicit in arguing that these are independent 
components of well-being and so there is no single, simple way by which they can be 
ordered to form a single measure of „well-being‟. Thus, the stakeholders must decide 
in each particular decision what trade-offs they are prepared to make. The argument 
for expressing any particular consequence in economic terms (i.e. money) rests upon 
the stakeholders both finding it useful to do so, and broadly agreeing as to the 
significance of the impact. It would not seem sensible to conduct CVM studies to put 
a value on those impacts for each and then to make the decision on the basis of these 
comparative evaluations. Equally, the members of the public asked to take part in the 
CVM study might reasonably respond that we pay for ecologists to make such 
decisions as they have the specialized knowledge which we lack. 
 
The concept of equality falls foul of the criteria listed above for a general rule in two 
ways: 

 As Sen (1981) pointed out, the achievement of one form of equality typically 
necessarily precludes the achievement of another form of equality. 

 Equality exhibits path dependency so that the order in which decisions are 
taken determines the final outcome. 

 
The conventional economic response to the problem of inequality is to argue that we 
should focus entirely upon efficiency and leave any undesirable inequalities to be 
sorted out by taxes. The weakness of this argument is that it assumes that there exists 
some means of effecting the desired redistribution and a means which is both 
otherwise costless and has no undesirable consequences, and is perfectly 
discriminatory. In practice, the imposition of a tax is simply another choice and has 
consequently the potential to be involved in path dependency. The consequences of 
adopting each course of action need to be analyzed in terms of the significant 
consequences and the distributional analysis is then concerned with significant 
differences between identifiable groups in terms of the impacts of those 
consequences. 
 
When we consider choosing an EPI in a particular context, a question is: what do 
they want to know about the comparative implications of that EPI versus the 
alternative courses of action to adopt? Those consequences that are relevant are:  
 those where the consequences of the alternatives are significantly different; 

and/or 
 those where the consequences of the alternatives are differently distributed. 

 
The condition for an effective EPI is precisely the opposite of the design of a tax: one 
characteristic of a good revenue raising tax is that it be levied on something whose 



level will not be reduced by the effect of the tax so that revenue is maximized. In the 
case of a good or service, the demand or supply should be price inelastic: we want the 
maximum of change at the cost of minimizing revenue. Conversely, the desire of 
using an EPI is precisely to change the demand or supply. The problem in pricing 
Ramsey goods is similar, and water services are typically Ramsey goods so that 
marginal cost pricing provides insufficient revenue to recover costs. Ramsey's 
original proposal (1927) was that charges should be levied on that element of 
demand which had the lowest price elasticity. But this is often the low income groups 
and low demand levels.  
 
An EPI is intended to be redistributive because that is how it works, and also involves 
a change in the forms of power which are used for particular purposes. The „easy‟ bit 
is to set out a framework for analyzing the distributional consequences. It is much 
more difficult to approach the question of procedural justice, particularly in the ex 
post case. A distributional rule assumes that justice is an end state but it may be 
argued instead to be a dynamic. No rule can always a produce a result which is then 
deemed to be „just‟. Whereas the outcomes are clearly observable, the processes are 
less observable.  
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