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Abstract 

California and Denmark are both facing water scarcity issues as demand has increased and 

supply has decreased over the years. In order to solve this problem these two actors have 

chosen very different ways of dealing with sustaining an adequate amount of domestic water 

supply. California has chosen an ineffective command-and-control (CAC) tool, whereas 

Denmark has chosen the effective tool of taxation. One main explanation for this variation in 

policy choice is the variation in institutional setups, namely the corporatist route in Denmark 

versus the pluralistic route in California. 

Keywords: California, Denmark, Command-and-control, Taxation, Pluralism, Water 

regulation. 
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“Nothing is more useful than water: but it will purchase scarcely anything; scarcely anything 

can be had in exchange for it. A diamond, on the contrary, has scarcely any use-value; but a 

very great quantity of other goods may frequently be had in exchange for it.” Adam Smith 

(1991 [1776]). 
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1. Introduction 

A puzzling observation is that different countries use different instruments to regulate the use 

of natural resources such as water resources. In many regions of the world water demand has 

begun to outstrip available supplies. Both population growth and higher standards of living 

lead to greater per capita water consumption, making it increasingly difficult to balance 

supply and demand. Furthermore, climate change threatens the existing water supply, and it is 

predicted that the future will see an increased frequency of periods of drought (Collins et al., 

2009; EUREAU, 2008). California is currently experiencing the most severe drought in a 

millennium due to low rainfall and record-high temperatures (Los Angeles Times, 2014). 

California and Denmark are both progressive actors in the environmental political domain 

and are currently pressed with such water management issues. However, their governments 

have chosen and continue to choose very different policy routes for managing their domestic 

water supply. Why is it that individuals in Denmark use approximately 119 liters of water per 

day at home, whereas California residents use more than three times that amount, namely 378 

liters (100 gallons) per day? What accounts for this significant difference in residential water 

use? 

Does the fact that a Copenhagen resident pays approximately USD 7.71 per cubic meter of 

water explain the difference? In 2009 this was one of the highest water prices in the world 

(OECD, 2007 in Gleick, 2009, pp. 313-9). The total price of water has increased by 32 

percent between 1996 and 2006. The current rate of the tax is DKK 5 per cubic meter of tap 

water, whereas the sewage tax of the water is around DKK 30 (Andersen, 2010). Danish 

policymakers have responded to the water scarcity and water stress and chosen taxation as 

their main instrument for providing the citizens with the collective good of water.  

Californian policymakers have so far used command-and-control (CAC) regulations as the 

main instrument in governing the state’s water. Currently Californian residents pay an 

average of 2 USD per cubic meter of potable water. This extremely low price (relative to 

prices in the rest of the Western developed world) does not provide much incentive for 

consumers to decrease their consumption. Also, this pricing, in many cases, does not cover all 

the costs of the agencies providing the water. Instead, California governments have 

implemented measures such as restricting lawn watering to twice a week (Gleick, 2009). 

Although water is abundantly found on Earth, fresh water is a scarce resource. Only 2.5 

percent of the total volume of water on Earth is fresh water. Of this fresh water less than 1 

percent is available for human consumption (Tietenberg, 2007, p. 164). Water supplies come 

from two different types of sources: surface water and groundwater. Surface water is the fresh 

water found in rivers, lakes, and reservoirs that collect and flow on the Earth’s surface, 

whereas groundwater collects in layers of underground rock. Groundwater makes up 90 

percent of the Earth’s available fresh water, and only 2.5 percent of this is renewable (ibid., p. 

164). Thus, the importance of the Earth’s fresh water resources and how water scarcity 

problems can arise is evident. 
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The differences in environmental policies across borders have been extensively discussed in 

the literature. Andersen (1994a) has conducted a 1970-1990 comparative study of the water 

policies of Denmark, France, Germany, and the Netherlands in order to examine how green 

taxes have worked in practice. He has tested the effectiveness of economic instruments and 

shows how green taxes have made pollution prevention pay. Daugbjerg and Svendsen’s (2001; 

2003) research examines the political context of environmental policies in order to show how 

a ‘small group’ (industry) was able to lobby and exert influence to lower CO2 taxes, thus 

leaving the ‘big group’ (consumers) with higher taxes. Their research shows how taxes 

become differentiated and emphasizes that reimbursement schemes are necessary, either 

through earmarks for environmental subsidies or other tax reductions directed at the industry. 

Green taxation can be used with tax schemes for each branch of industry. Lundqvist, for 

example, has studied air, Andersen has studied water, and Daugbjerg and Svendsen have 

researched CO2; nevertheless, all of their work examines how environmental public policy 

can become effective and successful. 

Daugbjerg and Svendsen (2003, p. 76) explain that the literature on green taxation is written 

mostly by economists who “attempt to develop environmental policy instruments that are 

economically efficient, ignoring the reality of political friction.” This literature, however, 

should be much more multidisciplinary, combining different viewpoints in order to avoid 

‘blackboard economics’. Although green taxation can seem infeasible in the US and 

California, Tietenberg (2007, p. 181) emphasizes that increases in for example water prices 

can be politically feasible if done in the right way. Local politicians must be willing to take 

risks, and the local residents must be aware of and convinced that ‘a real problem exists’. 

Furthermore, the burden of this increase should be distributed in such a way that no group is 

solely responsible or bears too large a burden. It seems that when residents are faced with 

drought and there is consumer support and awareness, major price changes are possible 

(ibid.). 

In particular, Andersen (1994a, p. 53) poses the question: “Why have some countries been 

relatively more successful than others in the pursuit of environmental policy?” This paper 

contributes to the literature by taking that question into a more specific context, examining 

what causes the lower per capita water use in Denmark and the different policy-making styles 

in California and Denmark, respectively. Thus, the research question is the empirical puzzle 

of why California has chosen a CAC tool, whereas Denmark has chosen taxation to regulate 

the use of water. 

We answer this main question in the following way. First, section 2 gives the theoretical 

framework for the tools of taxation and CAC based on environmental economics. Next, 

Section 3 argues that a main reason for the variation in policy choice is that Denmark pursues 

the route of corporatism, whereas California pursues a pluralistic one. Finally, Section 4 

concludes the article. 

2. Taxation versus CAC 

From the toolbox of economic and non-economic instruments, we now focus on taxation and 

CAC in the following as the two predominant tools in Danish and Californian water 
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management policies. 

2.1 Taxation 

The first proposal of environmental taxation can be dated back to the earliest period of 

environmental policy and came from British economist Arthur Cecil Pigou (1887-1959). As 

he reflected on air pollution, especially looking at the London smog, he found that “pollution 

imposed uncovered costs on third parties which were not included in ordinary market 

transactions” (Andersen, 1994b, p. 2) and thus proposed to tax pollution with an externality 

tax. This tax would then internalize the damages caused by pollution. In short, Pigou’s idea 

was to curb pollution by imposing a tax on it. At the time, the 1920s, Pigou’s idea of an 

externality tax was a “rather academic approach to the control of pollution” and “did not gain 

any practical significance” (ibid.). However, in the 1970s the concept of Pigouvian taxes 

stated to gain popularity and experienced a revival as more and more countries started to 

apply economic instruments in practice. The idea of using taxes in environmental policy and 

broader welfare economic theories was thus pioneered by Pigou, and it remains important in 

today’s policy-making. Figure 1 shows how a simple, ideal Pigouvian tax works.  

 

Figure 1. Ideal Pigouvian Tax 

Figure 1 shows that when taxing the use of water by the tax t* per unit, q* will be consumed, 

because it is cheaper not to use water until that point than to pay the tax. By reducing water 

use, a farm, for example, saves area C from not paying the tax. After q* it is cheaper to pay 

the water tax for each of the units the farm continues to use. Therefore, the farm saves area D 

from not continuing to reduce water units on its own. It is now economically rational to 

change strategy and pay the tax which in total amounts to area B. The Pigou tax means that 

the farms bear the total costs of reducing water consumption (area A) and tax payment for 
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consumed units (area B).  

 

 

2.2 Command-and-Control 

CAC regulations set standards, monitor, and enforce. They are traditionally the most common 

way for policy-makers to regulate the environment. The government simply specifies what is 

required and makes it an offense to fail to comply with this requirement (Hodge, 1995, p. 88). 

CAC regulations can take various forms. It can be an environmental quality standard that 

must be achieved (e.g. the concentration of a particular chemical in a body of water), a 

specific amount of permitted emissions (e.g. the noise level from an airport), or a particular 

action that must or must not be taken (e.g. a ban on a certain chemical) (ibid.). 

Regulations are generally easy to introduce and administer. However, to make CAC 

regulations cost-effective, the “amount of information needed required by the regulatory 

authority is substantial,” since the regulators “need to work out for themselves details of the 

way in which and the extent to which individual firms should act” (Hodge, 1995, p. 89). 

Governments rarely have such detailed information, thus forcing regulators to introduce these 

regulations without this information. Consequently, at least five main economic reasons exist 

for using taxation rather than CAC.  

First, taxation brings the costs of affecting the environment (externalities) into the prices of 

the goods and services produced by economic activity. These are called externalities as they 

are side effects of the economic activity and their costs are not part of the prices paid by the 

producers or consumers directly involved (European Environment Agency, 2006). When 

externalities are not included in product and service prices, distortions in the market are 

created by encouraging activities that are costly to society, even if the private benefits are 

substantial (e.g. the full costs of using a car are external to the car driver and not fully 

included in the price of the car). Green taxes try to bring these external costs into the prices, 

so that the social and private costs are brought closer together (15) and signal the economic 

charges needed for conservation. 

Second, green taxes provide incentives for deterring actions that damage the environment. In 

addition to using tax to internalize external environmental costs, taxation can be used to 

encourage changes in behavior. The tax gives the people affected an incentive to avoid the tax 

or pay less tax by using (e.g. water) or generating less (e.g. CO2 emissions) of the substance 

being taxed. However, since price is only one of the factors that determine economic behavior, 

the success of the tax in changing behavior depends on the market (ibid.). If there is an 

information gap and consumers do not understand the reason for this tax, it may fail to 

change their behavior. The success of the tax depends on its elasticity. We can, for example, 

talk about an inelastic demand, where a price change fails to change certain behavior. In those 

cases the tax can be coupled with other instruments as part of a policy package (ibid.). 

Stavins and Whitehead (1997, p. 105) explain how properly designed and implemented taxes 

provide incentives for individuals to “act in ways that further not only their own financial 
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goals but also environmental aims.” In contrast, CAC regulations “force everyone to 

implement the same pollution control strategies, regardless of the relative costs to them of 

this burden” (ibid., p. 106). With this type of regulation there is little or no financial incentive 

to “do better than the law requires” (ibid.), leading to drags in productivity and complaints 

about regulatory inefficiency. 

Third, green taxes can also encourage innovation and the development of new technology. If 

the prices of a substance like water are increased through green taxes, people may be 

encouraged to find new ways of meeting needs, thus leading to new technologies, processes, 

and products (European Environment Agency, 2006). For example, faced with increased 

water prices consumers have developed new technologies such as rainwater harvesting 

(RWH). RWH systems collect rainwater and then use it to water gardens or, in more 

advanced cases, for non-potable uses such as toilets or washing machines. Furthermore, 

greywater systems are being developed, trying to make the most use of the water people have. 

For example, instead of sending the water used for washing hands straight down the sewer, it 

(called greywater) is transferred to the toilet, allowing the water to be used to its maximum. 

Fourth, the revenue gained by taxes can also be used to reduce other taxes (e.g. labor taxes) 

or subsidize consumers conducting more environmentally safe activities, thus providing a 

second incentive for environmental improvement (ibid.). In general, taxes on labor, capital, 

and savings are more costly in terms of economic welfare than environmental taxes (ibid.). 

Thus, shifting the tax burden from those activities to environmental taxation can reduce 

market distortions and increase economic efficiency and welfare. This is the so-called ‘double 

dividend’, implying both environmental and fiscal effects following green taxation (Svendsen, 

2013). 

Fifth, taxes entail less administration and a “scaled down role for the agency by shifting 

decision making from the bureaucracy to the private sector,” and thus bureaucrats may 

oppose taxes to “prevent their expertise from becoming obsolete” (Stavins, 2003, p. 14). In 

this way, taxes offer many advantages over CAC regulations, including operational simplicity 

and reduced administrative costs (Zetland, 2009). 

However, environmental taxes can have negative effects on wealth redistribution. If 

low-income groups are forced to pay the same environmental taxes, a higher proportion of 

their income is used to pay for the tax, thus affecting low-income groups in a disproportional 

way. Some tax schemes have provisions to reduce the tax burden on low-income groups 

(European Environment Agency, 2006) For example, low-income groups may be given tax 

exemptions or tax free thresholds, or the tax revenues can be recycled back to them through 

compensations. In order to address the problematic effect of taxation on welfare distribution, 

it is important for policy-makers to analyze which groups in society are hit the hardest by 

taxes and which groups are not easily able to adapt to the impact of taxes and find solutions 

to ensure that low-income groups do not bear the burden. 

3. The Corporatist versus the Pluralist Route 

The political structure of countries – whether they practice democracy or autocracy – is an 



Environmental Management and Sustainable Development 

ISSN 2164-7682 

2015, Vol. 4, No. 2 

www.macrothink.org/emsd 147 

important factor in their environmental development. In the last century the world moved 

away from regimes that concentrate power in the hands of the one or few and toward 

democratic regimes that grant the people the right to rule by giving them the freedom of 

political participation. Scandinavian countries, including Denmark, exercise democracy by 

employing a high level of corporatism as the countries’ interest groups are highly integrated 

in the decision-making process (Scruggs, 1999, p. 12). In contrast to pluralism, this high level 

of corporatism is closely connected with the establishment of democratic rights, as it allows 

Scandinavians to be represented by interest groups that have the freedom to organize, vote, 

and speak in a consensual, goal-oriented way. 

In her research Scruggs (1999) concludes that corporatist institutions have a positive impact 

on environmental performance, as she controls for differences in economic structures, 

political institutions, and the mobilization of environmental interest groups. The 

arrangements of a corporatist society encourage public policy to include the ideas of interest 

groups. The availability of the corporatist route allows for example environmental interest 

groups to be included in the decision-making process and actually have a voice in policies. 

Corporatist societies are better at improving environmental policies due to their organized 

and consensual form of decision-making. This kind of institutional setup can also overcome 

decision-blocking problems, since corporatism has the ability to generously compensate 

losers (ibid., p. 2).  

The corporatist political system in Denmark developed where “consensus had to be 

accomplished with the most important peak interest organizations before legislation was 

passed” (Andersen, 1999, p. 46). This meant that everything would be negotiated. Therefore, 

the Danish government has a significant corporatist element of environmental policy, and 

there is a strong Danish policy tradition for integrating affected interests into political and 

administrative decision-making arenas. Generally, the Danish policy-making style is 

“cooperative and consultative” (Munk Christiansen, 1996, p. 57). Interest organizations are 

involved in one way or another when decisions with specific consequences for limited groups 

are made. Organized interests are integrated in the policy-making process. The parties behind 

the 1973 Environmental Protection Act made “a great effort to obtain the consent of the 

industry” (ibid.). The new ministry worked on establishing good relations with different 

interest groups involved in environmental regulation. 

The inclusion of interest organizations in Danish policy-making is government both 

politically and legally. Article 11 of the 1991 revised Danish Environmental Protection Act 

stipulates that the minister must “negotiate administrative rules with reference to the law with 

affected businesses and environmental organization, organizations representing counties and 

municipalities, and relevant state authorities” (Munk Christiansen, 1996, p. 57). In other 

words, the corporatist setup allows consumer interest groups to represent households, and 

these interest groups are expected to have a fair voice in shaping policy. As citizens hold 

these groups responsible and accountable for this policy, their opinions are also represented 

and heard in the political decision-making process, in spite of the fact that they belong to a 

‘large’ group in the Olsonian sense (Olson 1965). Corporatism in this way compensates for 

collective action problems in large consumer/citizen groups by automatically incorporating 
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all affected interests (Brandt and Svendsen, 2016). This could be the reason why Denmark 

(and other Scandinavian countries with corporatist political systems) is more likely to take 

overall societal interests into consideration and use taxation as the most cost-effective 

solution in for example water resource management. 

4. Conclusion 

The overall research question addressed the empirical puzzle of why California has chosen an 

ineffective CAV tool, whereas Denmark has chosen the cost-effective tool of taxation. We 

have argued that one reason why Californian policy-makers have not chosen taxation in their 

domestic water policy to decrease water consumption could be the fact that they operate in a 

pluralistic political system where the interests of small producer groups are not counteracted 

by large groups and overall societal interests. The lack of a corporatist route in California (in 

contrast to Denmark) makes it easier for small groups to dominate political decision-making. 

In a nutshell, Denmark’s corporatist structure facilitates that effective policies, including 

water taxation, can work to the benefit of large groups and society. 

In perspective, policy-makers in Denmark have successfully implemented taxation in their 

domestic water policy to provide an adequate amount of water for each citizen. This route has 

been very successful in Denmark, as studies show that per capita water use decreased over 

time when pricing went up. Danish citizens pay one of the highest water taxes in the world as 

a result of the government’s use of demand-side management techniques, the objective of 

which has been to decrease the demand of water. In contrast, Californian per capita water use 

is today over three times the per capita water consumption in Denmark in a time when 

California’s Governor Brown has declared a drought state of emergency. 
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