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Sammanfattning  
Ett miljöpolitiskt styrmedels effektivitet, det vill säga dess 
förmåga att nå uppsatta mål, beror på en mängd olika fakto-
rer. Även om vissa styrmedel, framförallt ekonomiska, har 
studerats relativt ingående saknas fortfarande kunskap om 
varför önskvärda effekter ibland uteblir. Det är därför viktigt 
att analysera hur miljöpolitiska styrmedel kan utformas och 
genomföras för att bli så effektiva som möjligt. I den här rap-
porten föreslår vi ett ramverk, en ”styrmedelscykel”, för att 
analysera och förbättra miljöpolitiska styrmedels effektivitet. 
Vi beskriver styrmedelscykeln element för element. Med ex-
empel hämtade från det klimatpolitiska området identifierar 
vi områden som är intressanta för fortsatt forskning.  

Att genomföra miljöpolitiska åtgärder är svårt. Det faktum att 
styrmedlen till övervägande del ska genomföras av de aktörer, fö-
retag, organisationer och enskilda, som själva utgör en del av pro-
blemet gör det ännu svårare. Myndigheter och departement (som 
till exempel Naturvårdsverket och Miljödepartementet) har centra-
la roller i utarbetandet av strategier och metoder för att genomföra, 
följa upp och utvärdera olika miljöpolitiska styrmedel. Förmågan 
att prioritera och välja vilken metod som bäst kan förmå andra 
aktörer att förändra sitt beteende är avgörande för hur framgångs-
rik miljöpolitiken blir. Ansvariga myndigheters och departements 
prioriteringar bör därför vara välgrundade och bygga på kunskap 
om olika styrmedels effektivitet (förmåga att nå uppsatta mål). 
Först då kan varje enskilt miljöproblem angripas genom en välba-
lanserad sammansättning av olika styrmedel till exempel skatter, 
subventioner, lagstiftning och information.  

Hur effektivt ett styrmedel är beror på en mängd faktorer. Till ex-
empel vilken målgrupp det riktar sig mot och vilka andra styrmedel 
som finns på det aktuella, eller näraliggande, politikområdet. Även 
om vissa ekonomiska styrmedel har studerats både teoretiskt och 
empiriskt finns fortfarande kunskapsluckor om när och varför 
önskvärda effekter uppstår eller uteblir. Vilka styrmedel eller vilka 
kombinationer av styrmedel som ger högst måluppfyllelse är därför 
en fråga av stort intresse.  

I den här rapporten försöker vi belysa frågan: Hur ska miljöpolitis-
ka styrmedel utformas och genomföras för att bli så effektiva som 
möjligt?  
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STYRMEDELSCYKELN 

I den här rapporten föreslår vi ett ramverk, en styrmedelscykel, för 
att studera miljöpolitisk effektivitet. Styrmedelscykeln består av sex 
olika element (se figuren nedan). Genom upprepa hela eller delar 
av cykeln är tanken att miljöpolitiken kan bli effektivare.  

 

Miljö-
föränd-
ringar 

Beteende-
föränd- 
ringar 

Mål- 
formule-
ring 

Val av  
styrmedel 
 

Tillsyn 

Utvärdering 

 

 

Styrmedelscykelns delar består av: 

• Målformulering 

Innebär att uppföljningsbara mål för miljötillstånd eller utsläpp 
formuleras (till exempel gränsvärden för koldioxid). Ett vanligt 
förekommande tillvägagångssätt vid målformulering är att 
formulera mål som är specifika, mätbara, accepterade, realistis-
ka och tidsbestämda (sammanfattas ofta med akronymen 
SMART). I Sverige finns sexton miljökvalitetsmål som ligger 
till grund för den nationella miljöpolitiken.  

• Val av styrmedel 

Styrmedel kan vara frivilliga, som information, eller bindande, 
som legala och ekonomiska styrmedel. En tumregel är att an-
vända legala styrmedel som regleringar och gränsvärden när 
samhällets kostnad för att inte uppnå miljömålet är hög (till ex-
empel när det gäller mycket giftiga ämnen). När samhällets 
kostnad för att inte uppnå målet är lägre kan man istället an-
vända ekonomiska styrmedel. 

• Tillsyn 

Efterlevnaden av regleringar och ekonomiska styrmedel måste 
kontrolleras. För regleringar kan inspektioner användas medan 
ekonomiska styrmedel måste kontrolleras genom jämförelser 
mellan olika typer av registerinformation (uppgifter om till ex-
empel inköp av olja matchas mot antal utsläppsrätter). 

 



• Beteendeförändringar 

Högre skatter eller regleringar som fastställer vilken teknologi 
som måste användas leder till att företag, organisationer och 
enskilda ändrar sina beteenden. I fallet med regleringar kan 
man förenklat säga att beteendeförändringarna innebär att det 
uppsatta miljömålet nås medan kostnaden för att nå målet inte 
är känd i förväg. I fallet med ekonomiska styrmedel är det 
tvärtom, kostnaden är känd men det uppsatta miljömålet nås 
inte med lika stor precision. Är skatten för lågt satt förändras 
beteenden mindre än vad som behövs och är den för högt satt 
förändras de mer än vad som behövs.  

• Miljöförändringar 

En önskvärd effekt på miljöproblemet i fråga är det som alla 
miljöpolitiska styrmedel strävar efter att uppnå, men det är ofta 
svårt att fastställa effekten empiriskt. Miljöproblem uppstår 
ofta under lång tid och miljön behöver ofta lång tid för åter-
hämtning.  

• Utvärdering 

Utvärdering av hur miljöpolitiken fungerar är viktigt för att 
inte samhällets resurser ska användas slösaktigt. Trots växande 
utgifter för miljöpolitiska åtgärder, ägnas relativt liten möda åt 
att utvärdera vilka effekter åtgärderna uppnår. Förklaringarna 
är flera. Eftersom miljöproblemen är komplexa är det till ex-
empel svårt att fastställa orsakssamband och kontrollera för 
sammanblandningseffekter. Det kan därför vara lättare att ut-
värdera vad en viss åtgärd (höjd koldioxidskatt) leder till ge-
nom beteendeförändringar (minskad konsumtion av bensin, 
lägre utsläpp av koldioxid) än att fastställa åtgärdens effekt på 
miljön (minskad växthuseffekt).  

 

I rapporten går vi igenom styrmedelscykeln element för element 
och ger exempel hämtade från det klimatpolitiska området. Vi 
identifierar också områden som är intressanta för fortsatt forsk-
ning. Till exempel behövs metoder för jämförelse av olika styrme-
dels kostnadseffektivitet, djupare analyser av olika inspektionsme-
toders effektivitet på kort och lång sikt samt fler studier av kausali-
teten mellan ett styrmedel och dess effekter.  
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Abstract 
We propose a framework for studies of efficiency in environmental poli-
cies in the form of an iterative “policy cycle”. The policy cycle’s six ma-
jor elements are goal-setting, choice of policy instruments (informa-
tion/communication, voluntary agreements, economic instruments and 
regulation), enforcement, changes in behaviour of public and private 
agents, effects of policy measures and, finally, evaluation. Through itera-
tions of the policy cycle (or parts of it), efficiency in environmental poli-
cies can be improved. The policy cycle is applied to climate policies, both 
mitigation and adaptation and we identify important areas for future 
research. 
 
Keywords: Policy cycle, environmental efficiency, mitigation, adaptation, 
goal-setting, voluntary agreements, regulation, behavioural change, 
evaluation. 
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1. Introduction 
The implementation of policies is a complex and difficult task. This applies to envi-
ronmental policies in general and possibly to climate policies in particular. Although 
most of the actual implementation has to be performed by the firms, organizations, 
and individuals whose activities give rise to the problems, public agencies have an 
essential role in developing strategies and methods for implementation, enforcement, 
control, and evaluation. In addition, since environmental problems, including climate 
change, are often transboundary and policy implementation mostly is national, inter-
national coordination problems arise.  
 
Ideally, one would wish the choice of policy instruments to be based on conclusive 
scientific results on the impacts of various types of instruments, so that a suitable 
combination of, for example, information and economic instruments can be selected. 
In practice, this rarely happens. The effects of policy instruments are often difficult to 
ascertain, and in most cases too little scientific or otherwise systematized information 
is available to guide decisions. Therefore, decisions in this area often have to be based 
on unsystematized experience and intuitive judgment – in addition to political negotia-
tions.  
 
Public agencies therefore need improved knowledge about the effects of policy in-
struments. Such knowledge can be obtained through evaluation of the effects of im-
plemented measures. By systematically evaluating the (positive and negative) effects of 
policies and policy implementations, experiences are gained that can be used for pre-
dicting the effects of proposed actions. Evaluation work is currently being performed 
in many government agencies, but it often takes place under conditions that are far 
from optimal. Evaluators seldom have the opportunity to influence policy design ex 
ante in order to make the policies evaluable ex post. More often than not, new policies 
are introduced in a way that does not allow for comparisons with previous or alterna-
tive methods. Experiences and results from other countries’ efforts to solve the same 
problems are not always sufficiently made use of. Generally speaking, evaluation work 
is seldom given enough priority to ensure that the impact of agency measures can be 
determined. Such efforts do not have the high status that they deserve, and most ag-
encies still lack an “evaluation culture” that integrates impact evaluation with planning 
and implementation. 
 
However, evaluation of environmental policies is not a task for the public agencies 
alone. To be successful, public agencies need support from academic research. Unfor-
tunately, insufficient scientific guidance is available in this area. Although the theoreti-
cal effects of some policy instruments, in particular certain economic instruments, 
have been carefully studied, too little empirical information is available about the ef-
fects of some of the most common types of government action in the environmental 
area. This applies in particular to activities such as inspection and information.  
 

 

The evaluation of environmental policies is a truly interdisciplinary field. It requires 
competence and methodologies from various disciplines in the social and behavioural 
sciences, including economics, decision theory, risk research, sociology, political sci-
ence, public administration, policy analysis, social anthropology, and social psychol-
ogy. Research in a variety of natural sciences, including ecology, climatology, envi-
ronmental chemistry, toxicology, ecotoxicology, and epidemiology are needed to de-
termine the effects of environmental policy instruments. Furthermore, this research 
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requires inputs from practitioners, i.e., from persons who have experience from gov-
ernment agencies, industry, NGOs, and other organizations involved in the imple-
mentation of environmental policies. 
 
The purpose of the present contribution is to describe a simple framework for studies 
on the efficiency of environmental policies, in particular in relation to climate change, 
and to identify major research problems that have a high degree of practical relevance 
in this area. In section 2 we clarify the concept of efficiency. In section 3 we present 
the framework in the form of a policy cycle that can be used for studying the elements of 
policy implementation. In section 4 each of the elements of the policy cycle is dis-
cussed in more detail, and in section 5 we summarize our conclusions with respect to 
research needs in the area. 
 

2. The notion of efficiency 
The notion of efficiency is often used ambiguously though its core meaning is simple 
enough. Efficiency means satisfaction of goals (Le Grand, 1990 and 1991). Therefore, 
efficiency must always be defined in relation to an (explicit or implicit) set of goals. In 
some cases, we refer to only a single goal, and efficiency (in this case more commonly 
called effectiveness) means that the goal in question is satisfied to as high a degree as 
possible. In most cases however, efficiency refers to two or several goals. Then a 
measure is efficient (with respect to the given goals) if, and only if, none of the goals 
could have been achieved to a higher degree without some of the others being 
achieved to a lower degree. 
 
Discussions of efficiency are often confused by a lack of precision with respect to the 
identity of the goal dimensions. In environmental contexts, the two most important 
notions of efficiency are effectiveness and cost-efficiency. An environmental policy 
instrument is effective to the extent that it solves the environmental problem that it is 
intended to achieve. Effectiveness has nothing to do with costs. An effective policy 
instrument may very well be indefensible because it requires too much of resources 
that could have been used better. A policy instrument is cost-efficient to the extent that it 
is efficient with respect to two goals, of which one is cost containment. In environ-
mental policies the other goal is environmental improvement, and then the instrument 
is cost-efficient if, and only if, no alternative exists that achieves better environmental 
effect at the same or lower cost, or less expenditure for the same or better environ-
mental effect. A cost-efficient alternative may very well be indefensible, either because 
it produces too little environmental effect (albeit at low cost) or because it is too ex-
pensive. 
 

 

In the context of climate mitigation, cost efficiency means that as much reduction of 
the increased greenhouse effect as possible is achieved at a given cost or that a given 
reduction is achieved at the lowest cost. The major problem in determining the cost-
efficiency of climate mitigation consists in determining the impact an isolated action 
has on the emissions of greenhouse gases and, eventually, on the climate. In the con-
text of climate adaptation, cost-efficiency means reducing the negative impacts of 
climate change (or increasing the beneficial impacts) as much as possible to a given 
cost (or, analogously, to achieve a benchmark impact at the smallest cost). A major 
difficulty here is how to assign relative weights to different positive effects of adapta-
tion; these may be as different in nature as reduced frequency of flooding and preven-
tion of heat-related deaths (see Hansson, 2007a). 
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Clearly, both effectiveness and cost-efficiency are of interest as policy-guides. It is 
important to note that effectiveness, i.e., the degree to which environmental goals are 
satisfied, is an essential component of cost-efficiency and, indeed, of any meaningful 
measure of efficiency in environmental policy implementation. Therefore, the first and 
most basic element in the analysis must be to determine, as accurately as possible, the 
degree to which the desired effects are in fact achieved. Reliable information on that is 
still rare, largely due to methodological difficulties. In many cases, intervention studies 
with control groups are the only practicable means to isolate the effects of a policy 
intervention from the confounding effects of other causes. Only few such interven-
tion studies have been performed for environmental policies. Even in other policy 
areas where data for policy evaluation is abundant, e.g., labour market policies, it is 
difficult to ascertain the causality between a policy and its effects. 
 

3. Introducing the policy cycle 
It is common in evaluation studies to treat interventions as simple one-link causal 
relationships of the type shown in Figure 1. Since an intervention is intended to 
achieve a certain effect (e.g., reductions of carbon dioxide) it is logical for evaluation 
studies to focus on finding out whether that effect has in fact been achieved. 
 

gure 1. A one-step model of environmental interventions. 

his simplified model is however often unsuitable for evaluating interventions under-
 

Fi

 most cases it is easier to establish each of these two links in the causal chain sepa-
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taken by government agencies. In most cases, agencies do not themselves perform the
physical actions that are intended to lead to a better environment. Instead, the meas-
ures taken aim at influencing the behaviour of other, mostly private agents (private 
persons, households, and companies) who will, in turn, more directly influence the 
environment, see Figure 2. 
 

gure 2. A two-step model of environmental interventions. 
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rately than to establish their combined effect. For an example of this, consider a cam
paign consisting of information to companies about the detrimental effects on the 
climate of airplane travel. The purpose of this campaign is to make companies de-
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crease their contribution to the greenhouse effect by reducing airplane travel. A dir
investigation of the effects of this information campaign on the climate would be 
impossible since any such effects are sure to be hidden behind many other, much 
larger effects on the climate. We take it for granted in a case like this that what we 
should evaluate is not the ultimately desired effect, namely a positive effect on the 
climate, but an intermediate effect that is practically accessible to evaluation. The re
son for this is, as already indicated, that there is a large number of confounding factor
that also influence the climate. The confounders can be divided into two groups. The 
first group consists of those that disturb the first link in the causal chain, from infor-
mation to decreased airplane travel. This group may include for instance changes in 
airplane fares, effects of debates in mass media about the impacts of air traffic on the 
climate, other negative publicity about air travel, and technological improvements in 
videoconference technology. The second group consists of those confounders that ac
on the causal link from decreased air travel to reduction in the (global) greenhouse 
effect. This group includes variations in a large number of social and natural factors
that influence the climate, for instance, volcanic eruptions and compensating behav-
iours such as increased car driving. In a study that focuses directly on the effects of 
the information campaign on the climate, the combined effects of all the confounde
in the two groups would make the effects of the campaign on the desired environ-
mental end-state impossible to identify. If each of the two links of the causal chain 
studied separately, chances are better to control for confounders so that the hypothe-
sized causal links – if existent – can be discovered. In this particular case, the first link
of the causal chain, i.e., between the information campaign and reduced airplane 
travel, can be studied empirically, whereas the second link, i.e., between reduced a
plane travel and reduced greenhouse effect, has to be judged according to theoretical
climate models. In general, it is often preferable to study the two causal links indicated
in Figure 2 separately in order to increase the sensitivity of the evaluation (Hansson, 
2007b). 
 

ect 

a-
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is 
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he model shown in Figure 2 is still incomplete in one important respect: It does not 

 

 

T
include the process of goal-setting. This is an important component in environmental 
policy-making that has to be taken into account in evaluation studies. Insufficiently 
operational goals can be an important source of inefficiency, and the lack of precise 
goals can also make the implementation process impossible to evaluate. This leads us
to the model shown in Figure 3. We call this the policy cycle for environmental interven-
tions, but the use of a cyclic model to describe decision processes is of course not new
(see e.g., Mintzberg et al., 1976).  
 

 

Figure 3. The policy cycle in its general form. 
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For our present purposes, it is useful to treat the different forms of interventions 
separately, as in Figure 4.  
 

Figure 4. The policy cycle, extended version with explicit treatment of several major types of policy instruments. 

As shown here, the policy process begins with (1) goal-setting, which is followed by 
(2) a choice of one or several policy instruments that will usually fall into four major 
categories (i) information/communication, (ii) voluntary agreements), (iii) economic 
instruments and other instruments that influence behaviour by adjusting the precondi-
tions of choice, and (iv) regulatory instruments. The latter two types of interventions 
are accompanied by (3) enforcement measures to ensure that, for example, taxes are 
paid, emission limits not exceeded, etc. The application of policy instruments is in-
tended to lead to (4) changes in the behaviour of actors who directly influence the 
environment. These changes, in turn, are intended to have (5) positive effects on the 
environment. Then (6) evaluation studies are applied to behavioural and environ-

e 
odel, in particular goal-setting and the choice of policy instruments for goal 

 

 
 

 

ur 
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r parts of the process in the manner shown in Figures 3–4. We be-
eve, however, that the components included in the proposed policy cycle are essen-

and 

 

mental changes in order to capture both links of the causal chain described above. 
The outcome of evaluation studies is applied to improve the various elements in th
m
achievement. Through iterations of the policy cycle, policy objectives can be achieved
more efficiently. 
 
The policy cycle, as described here, is idealized in both senses of the word. To idealize 
can mean to simplify for the sake of clarity. It can also mean to describe something as
better than it really is (Hansson 2003). The policy cycle as presented here is clearly an
idealization in the first sense. We abstract from many complications in actual policy
processes, and there are some types of policy instruments that we have not men-
tioned, such as support to research that can provide new technical solutions and envi-
ronmental “nudges”, i.e., changes in choice architecture that alter people’s behavio
so that environmental goals are more easily achieved (Thaler and Sunstein, 2008). T
policy cycle is also an idealization in the second sense, not least since we presume a 
systematic and rational use of goal-setting and evaluations that is not always pr
practical policy-making. Even when evaluations take place, they are often not con-
nected to the othe
li
tial in an efficient policy process. Therefore, they should all be included in research on 
the efficiency of such processes.  
 
The framework we propose is more detailed than the European Environment Ag-
ency’s DPSIR (Drivers-Pressures-States-Impacts-Responses) framework (Smeets 
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Weterings, 1999; Gabrielsen and Bosch, 2003), which is intended to be a “causal 
framework for describing the interactions between society and the environment” 
(EEA Glossary, 2011). Although useful for structuring the analysis of environmental 
problems at a general level as well as for communication with policy-makers, the 
DPSIR model is overly simplistic and disguises some major difficulties in each of its 
separate elements (Maxim et al., 2009). 
 
In relation to the DPSIR, our framework concerns the effectiveness of the policy 
choices and is, as such, an elaboration of the links between the response (R) and the 
other elements of the DPSIR framework. Assessment of policy effectiveness can pro-
ide vital information for improving policy. Our framework, i.e., the policy cycle, illus-

 

penhagen 
abilize 

“[g]reenhouse gas concentrations in the atmosphere at a level that would prevent dan-

heimer 2005; Op-
penheimer and Petsonk 2005), and there are different modes of operationalizing it 
(Philibert and Pershing 2001). The UNFCCC goal is most commonly operationalized 

 (both fixed and indexed), atmospheric concentration targets, 
though these three types of mitigation targets are clearly 

d 
 

rd 

s 

y 

v
trates an iterative process of fine-tuning policy responses to environmental targets. 
 

4. The major elements of the policy cycle 
In the following subsections, each of the six elements of the policy cycle, as presented
in Figure 4, will be discussed, and research needs will be identified. 

4.1 Goal-setting 
Environmental policies, including climate policies, are to an increasing extent opera-
tionalized through goals and targets set at international, national and local governmen-
tal levels. This holds in particular for climate mitigation policies, for which several 
nternational agreements have been adopted (e.g., the United Nations Framework i
Convention on Climate Change (UNFCCC), the Kyoto Protocol and the Co
Accord). The ultimate aim of international efforts towards mitigation is to st

gerous anthropogenic interference with the climate system” (UNFCCC, Article 2). 
However, the precise meaning of this goal remains unclear (Oppen

through emission targets
and temperature targets. Al

 

related to one another (concentration targets can, albeit with considerable uncertainty, 
be derived from temperature targets, and emission targets can, with similar difficulties, 
be derived from concentration targets), national and international governments shoul
nevertheless consider carefully how to formulate their mitigation targets. Mitigation
targets serve different functions; they help to structure action, commitments and insti-
tutions; they help to mobilize society and stimulate action; and they provide a standa
against which implemented measures can be assessed and evaluated (Pershing and 
Tudela, 2003; Gupta et al., 2007). Different types of targets may fulfill these function
to varying degrees. For example, temperature targets may be easier for the general 
public to understand and commit to than emission or concentration targets; but the
can be difficult to further operationalize due to the stochastic nature of temperature 
outcomes (Stern, 2008). 
 
Since climate policy goals are intended to guide decision-making, it is essential to study 
what makes them effective, or rational (Edvardsson and Hansson, 2005). Despite the 
central role of goal-setting in climate policies, little has been written on the goal-
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setting process or on how climate goals should be constructed to have maximal effec
For goals and goal-setting in other areas an abundant literature is available on the de-
sirable properties of goals and the prerequisites for efficient management by objec-
tives.

t. 

r-

he 

e dealt with.  

lop-

o 

or example, been pointed out that spending 
oney on emission reductions could mean that less money is available for the 

nal 

 mitiga-
on, such as when the production of artificial snow to compensate for snow deficits 

-

the 

ir 

                                                     

1 In contrast, for environmental goals in general, and climate policy goals in pa
ticular, the discussion is much more limited.2 Several factors contribute to make the 
adequacy and efficiency of climate policy goals difficult to determine, in particular t
complexity of environmental-social processes, the uncertainties involved, the spatial 
and temporal variability of the targeted effects, and the multidimensionality of the 
value issues that have to b
 
In actual political practice, climate policy goals are not the only goals governments are 
responsible for achieving. To the contrary, efforts are directed towards many different 
goal areas: the labour market, regional development, economic stability and deve
ment, social justice, transportation, etc. Since political decision makers want to achieve 
a multitude of objectives, it is interesting to study how systems of goals should be 
organized to be as transparent as possible and to facilitate decision makers’ efforts t
come as close as possible to what they want to achieve. This requires that potential 
conflicts and synergies between different goals are identified and analyzed.  
 
Goal conflicts (and synergies) in mitigation have received quite extensive attention, 
both in international negotiations and in the scientific literature (e.g., Barker et al., 
2007; Peterson and Rose, 2006). It has, f
m
achievement of important development goals, such as the reduction of poverty, mal-
nutrition and infectious disease (Schelling 1995; Tol 2005b). Goal conflicts (and syn-
ergies) in adaptation have been less studied.3 This is unfortunate since goal conflicts 
are common in climate adaptation. Adaptive actions can make it more difficult to 
achieve goals concerning the preservation of natural, cultural/aesthetic or recreatio
values, such as when hard coastal defences that are erected to protect from flooding 
pose a threat to biological diversity, change the coastal landscape and render beach 
leisure less attractive. Adaptation measures can also conflict with the goal of
ti
increases energy use and, hence, CO2 emissions. Sometimes, taking action to reduce 
vulnerability to climate change at one geographical location or point in time can in
crease the vulnerability at some other location or point in time, such as when flood 
defences that are erected on one side of a river increase the risk of flooding on 
opposite side of the river (Edvardsson Björnberg and Hansson, in press). 
 
To better understand the effects of goal-setting practices on the efficiency of climate 
interventions, further studies are needed of climate policy goals and targets and the
use. In addition to rationality criteria for single goals, such an analysis will need meth-
odology for analyzing relationships between goals. The development of tools for pre-
cise analysis of these aspects is an important prerequisite for a better understanding of 
the effectiveness of climate policy instruments. 

 
1 See, for example, Odiorne (1969), Carroll and Tosi (1973), Quinn (1977), Locke and Latham (1990), van Herten and Gunning-Schepers (2000), 
Hall and Kerr (2001), Johnston et al. (2001) and Latham (2003).  

2 Important exceptions include Corfee-Morlot and Höhne (2003) (mitigation) and Horrocks et al. (2005) (adaptation). See also Stead (1997), 
Slocombe (1998) and de Jong (1998) for discussions of the desirable properties of environmental goals.    

3 However, there are exceptions. Conflicts and synergies between the goals of adaptation and mitigation have, for example, been studied by Tol 
(2005a), Mc Evoy et al. (2006), Klein et al. (2007) and Hamin and Gurran (2009). Edvardsson Björnberg and Svenfelt (2009) provide a systematic 
inventory of potential conflicts between the goal of adaptation and other environmental policy goals. 
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4.2 The choice of policy instruments 
Whereas climate policy goals are set by political decision-makers and implemented
public administrators, choices of policy instruments take place on different decisio
making levels.

 by 
n-
 a 

out enforce-
ent and information/communication are to a large degree delegated to administra-

 
 
 

mplicated by this division of decision-
making between different levels. An additional complicating factor is the lack of com-
parable empirical data on the efficiency of economic and non-economic (e. g., legisla-

ove the decision-making situa-
, research is needed that com-

formational efforts are 

ments for emission reduction policies (IPCC TAR, 2001). Information is also believed 
itigation and assist the public in 

e 
-

                                                     

4 Economic interventions, such as emissions taxes, are decided on
central political level in a fairly detailed manner. In contrast, decisions ab
m
tors, and the same applies to many types of regulation, in particular industry-specific
regulations. Similarly, it is often delegated to agencies to conduct negotiations with
private actors, such as firms and industry associations, in order to obtain voluntary
commitments concerning, for example, emission reductions.  
 
The choice of intervention methods is clearly co

tive and informational) instruments. In order to impr
tion, so that optimal policy instruments can be chosen
pares different policy instruments and combinations of such methods. In addition, the 
nature and the effects of the division of decision-making on environmental interven-
tion between different political and administrative levels is an important research area. 

4.2.1 INFORMATION AND COMMUNICATION 

Communication about environmental problems and ways and means to solve them is 
one of the major environmental policy instruments. As was noted by Magat and Vis-
cusi (1990), for information dissemination to be useful, there must be an information 
ap for the information to alleviate. They also suggested that ing

most desirable in situations with an element of individual choice and particularly when 
individual behaviour cannot be monitored and enforced. To this it should be added 
that information and communication strategies are relevant not only in relation to 
individual persons and households but also to companies and other organizations. 
That is, informational policies are about changing what people and organizations think 
and do.  
 
Concerning mitigation, information and communication are considered important 
means of raising awareness of climate issues and creating appropriate social environ-

to influence individuals’ preferences concerning m
making the right kinds of choices concerning greenhouse gas reductions. Informa-
tion/communication measures can, for instance, be used to influence individuals’ 
choices of transport and heating technologies. 
 
Information and communication are also of central importance in adaptation, not 
least since many of the measures that are advisable to cope with extreme weather 
events have to be taken individually. This includes for instance the precautions to b
taken in the event of heat waves or flooding in order to avoid water-, food- and vec
tor-borne infections.  
 

 

 

4 In practice, the actual division of tasks is complex, since authorities often have a large influence on goal-setting. The combination of complex 
and visionary objectives with an inevitable lack of resources makes it necessary for administrators to set priorities. In this way, important parts of 
the political process are often delegated to administrators without a political mandate (Lipsky, 1980).  
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In the last two decades, the study of risk communication has been one of the fastest 

ca-
 

 
ore general results confirm that subtle 

hanges in presentation may have a major impact on perceptions and behaviours 
, 

or the success of climate policies, the effects of information 
irected at firms and their managers are at least equally important. Furthermore, even 

s 
of 

 

 

ed 

ary agreements are increasingly popular as an instrument to cope with envi-
ronmental problems, and in some cases (for example in the U.S.) they are practically 

issions reductions (OECD, 2003). Voluntary 

 

d, 

d for 

growing subdisciplines of risk research. One of the most consistent findings is that 
risk information is very difficult to communicate. It was proposed by Horst et al. 
(1986) that this may largely be due to the complexity of human information process-
ing. However, results have also been obtained showing that the choice of communi
tion methods can make a significant difference. In a study by Wogalter et al. (1987),
compliance decreased from 90 to 50 percent when a warning was moved from the
beginning to the end of a set of instructions. M
c
(Kahneman and Tversky, 1979, Slovic et al., 1979 and 1980, Lehto and Miller, 1986
Drottz-Sjöberg, 1993, Sjöberg and Drottz-Sjöberg, 1998).  
 
Most of the literature on information measures has been devoted to information di-
rected at individuals. F
d
with respect to information to the public, there is not much systematic knowledge of 
the conditions of success. Comparative studies of different communication strategie
are rare, and no data seem to be available that can be used to compare the effects 
communication to those of regulation or economic instruments. According to 
Coffman (2002) the lack of knowledge about the effects of information campaigns 
results from evaluators missing the necessary tools for evaluation. For example, im-
pact evaluations, which can, if adequately performed, determine whether a campaign
has the intended effects on measurable outcomes, are rarely performed because they 
are resource intensive and require some form of experimental research design with
treatment and control groups.  
 

4.2.2 VOLUNTARY AGREEMENTS 

The term “voluntary agreement” is commonly used to denote an agreement in which 
one or more private actors make a commitment to improve their own environmental 
performance beyond legal requirements. The agreement can relate to general issues, 
such as energy efficiency or reporting of emissions, or it can relate to a specific envi-
ronmental objective such as an emission target. Three main types of voluntary ap-
proaches exist: public voluntary programmes (which involve commitments formulat
by the public authority and in which firms are invited to participate), negotiated 
agreements (which involve commitments developed through bargaining between the 
public authority and industry), and unilateral commitments (which are basically initi-
ated by the industry without any involvement of a public authority) (OECD, 1998; 
Börkey and Lévêque, 2000).  
 
Volunt

the only instruments that regulate em
agreements have many advantages: they provide an opportunity to cope with envi-
ronmental issues in a low cost and flexible way and are, therefore, relatively acceptable
to many industries; they usually require less preparation to put in place than regulatory 
measures (e.g., taxes) and, therefore, they allow for faster and smoother achievement 
of environmental objectives. They also usually require less intensive monitoring an
therefore, come with lower administrative costs (Dijkstra, 1998; Croci, 2003; Bailey, 
2008). But there are also critical voices. Voluntary agreements have been criticize
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being less effective than economic instruments in promoting environmental and eco-
nomic goals and for achieving little more than “business as usual” strategies (Bailey, 
2008). There are also problems associated with asymmetric information (where the 
industry has the informational advantage), non-compliance and free riding (Glachant, 
999; Croci, 2005). 

s 

 

 be difficult to answer due to measurement problems, for instance 
 there is heterogenous reporting on progress towards achievement of the targets, i.e., 

 
s, 

 

nowledge is still lacking about which factors are most critical to the success or fail-
ure a number 
of c nts performed by the OECD (2003), the conclu-
sion

ental improvement in those cases.   

-

-

e-

ese instruments is that, at least in theory, they minimize the aggregate cost of achiev-
 

1
 
Although many evaluations have been performed on the effectiveness of voluntary 
agreements (e.g., Baranzini and Thalmann, 2004; Ekins and Etheridge, 2006; Davie
and Makuch 2009), relatively little is known about the effectiveness of voluntary 
agreements compared to other policy measures. In order to determine the effective-
ness of a voluntary agreement three questions need to be addressed (OECD, 2003): 
 

(1) Have the targets in the agreement been set at an appropriate level? 
(2) Have the targets been met? 
(3) To what extent has the agreement contributed to achievement of the targets?  

 
Answering the first question presupposes that the evaluator has access to information
about the regulated firms’ marginal social benefits and costs at the time when the 
agreements were made. Such knowledge is often difficult or impossible to obtain. The 
second question can
if
if the numbers that the firms provide differ from official data. The third question 
raises a counterfactual issue; it is difficult to ascertain what measures the companies in
question would have taken in the absence of an agreement (or if other instrument
such as economic instruments or regulations, had been used instead), especially since
information asymmetries can generate self-selection into voluntary agreements. 
K

of different types of voluntary agreements (Bailey, 2008). In a review of 
ase studies on voluntary agreeme
 was that factors beside the voluntary agreement explain most of the environ-

m
 
Relatively few empirical studies have been conducted on the impacts of voluntary 
emissions reductions compared to business-as-usual emissions abatements (Thalmann 
and Baranzini, 2004). Since voluntary agreements have an increasing role in environ-
mental policies (e.g. the Copenhagen Accord), more empirical analysis of different 
types of voluntary agreements is needed to ascertain their effectiveness (i.e., their abil
ity to achieve the objectives they target) and cost-efficiency relative to other types of 
instruments. It is also interesting to investigate how the efficiency of voluntary agree
ments can be improved by combining them with other types of instruments.   

4.2.3 ECONOMIC INSTRUMENTS 

Economic incentive policy instruments (in short: economic instruments) are incen-
tives-based instruments that work through the price system, e.g., emissions taxes, d
posit-refund schemes, tradable emission permits and subsidies. The main advantage of 
th

 

ing a given level of environmental protection. The theoretic literature on economic
instruments and their efficiency is abundant.5 In spite of the theoretical cost-

                                                      
5 See Hanley et al. (1997) and Stavins (2003) for overviews. 
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minimizing character of economic instruments, the choice of instrument also depends 
on, e.g., interest group pressures, political negotiations, administrative considerations,
enforcement costs, distributional issues, and the presence (or absence) of incentives 
for the development and diffusion of better and cheaper abatement technologie

 

s. 
Thus, the choice of policy instruments depends both on the environmental problem 

and economic context in which the instrument 
is to be implemented. 

lity 
 

To illustrate some important issues in the choice of policy instruments we can 
contrast an economic instrument, such as an emissions tax, with a non-economic 
instrument such as a quantity regulation. Under the assumption of perfect knowledge 
about both the aggregate marginal abatement cost function and the aggregate marginal 
damage function, an emissions tax and a quantity regulation can be designed to be 
equal in terms of effectiveness and cost-efficiency. If the decision maker has complete 
knowledge, (s)he can either specify the allowable level of emissions for each source of 
emissions (Q*) or tax every unit emitted with a tax equal to the emission’s 
(equilibrium) marginal damage (P*). Only in terms of the revenues and the rights to 
emit do the instruments matter (Bovenberg, 1999). Furthermore, a tax generates a 
public revenue that can be used to compensate the victims (or the emitters). 

 

 

 
Figure 5. The relationship between the marginal damage cost function (MB), the marginal control cost function (MC) 

addressed and on the social, political, 

In theory, much can be learned about the properties of different economic 
instruments from analyzing two functions; the emitters’ aggregated marginal 
abatement cost function and the victims’ aggregated marginal damage function. The 
marginal abatement cost function summarizes the emitters’ marginal costs (MC) for 
reducing the emissions. It depends on both the production and abatement 
technologies, and can be expressed as a function of the level of emissions. In 
theoretical analyses this function is often assumed to decrease with the amount of 
emissions, so that the marginal cost for reducing an additional unit is higher at low 
emission levels, see Figure 5. The marginal damage function (MB) shows the disuti
(in monetary terms) of the damages caused by the emissions and reflects the marginal
benefits from reduced emissions. In theoretical analyses this function is often assumed 
to increase with the amount of emissions. 

Emissions 0

EUR (€) 

MB 

MC 

Q* 

P* 

and the emission level. 



20 

 
In real life, there is rarely perfect knowledge about the marginal damage and a
ment cost functions. Under imperfect knowledge, the welfare loss associated with 
missing the environmental target has been shown to vary with the instrument chosen
(Weitzman, 1974; Baumol and Oates, 1988). Based on these findings, a simp
thumb is to choose a quantity regulation when the welfare loss from not attain
environmental target is high (e.g., dealing with extremely hazardous substances) and 
an emissions tax when the welfare loss from non-attainment is smaller. With imper-
fect knowledge about the marginal damage and abatement cost functions, a quantified 
environmental target is more easily achieved with a regulation than with an emissions 
tax. The associated cost may, however, be very high. On the other hand, emissions are 
reduced cost-efficiently with a tax, although

bate-

 
le rule of 

ing the 

 the environmental target may not be 

e 

tives, 
specially when a new economic instrument is introduced in a world with pre-existing 
conomic instruments (Bovenberg and Goulder, 1996; Goulder, 1998; Goulder et al., 

 
Thus, economic instruments such as taxes can successfully be used to mitigate emis-
sions of CO2 and other greenhouse gases. The potential of economic instruments to 
encourage adaptation to climate change has, however, received less attention. Accord-
ing to the OECD (2008), the design of “smart” policies can however promote adapta-
tion. Two examples of such smart policies are insurances and environmental markets.  
 
In a simple and ideal situation, a market-priced “climate insurance” would send the 
correct signal to the market about the costs of not adapting to climate risks. Individu-
als would respond to the signal either e.g. by climate-proofing their businesses and 
homes or, if the insurance premium is considered to be too high, by relocating to a 
less risky area. In this way, a climate insurance could encourage adaptation. 
 
An environmental market is a market where an environmental resource is priced in 
order to attain allocative efficiency. Water markets have, for example, successfully 

achieved.  
 
Even if the polluters’ marginal abatement cost functions are not known to the deci-
sion makers, they are, presumably, at least to some extent known to the polluters. On 
the other hand, troublingly little is known about the marginal damage functions – both 
to the decision makers and the victims. 
 
In sum, economic instruments are often, but not always, cost-efficient means to 
achieve a given level of environmental protection. Although much is known about th
use of these instruments in theory, important empirical research remains to be per-
formed in order to determine the conditions under which (different types of) eco-
nomic instruments are efficient means to achieve specific environmental objec
e
e
1999; Goodstein, 2003; Jaeger, 2004).   

been implemented in the Murray Darling Basin in Australia (see www.mdbc.gov.au). 
On the water market farmers can either increase their allocations to sustain agricul-

ral output or reduce their allocations to get financial compensation. A water market tu

 

can also provide a forum for accommodating disputes and may, therefore, also be 
effective in the adaptation to risks of water shortage induced by climate change.  
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4.2.4 REGULATION 

Economic instruments involve an explicit compromise between environmental and 
non-environmental (economic) goals. Regulatory instruments, such as emission limits 
and specifications of prescribed or prohibited technology, do not explicitly refer to 
costs. Sometimes, exposure limits for toxic substances are described as uncomprom
ingly conce

is-
rned only with the environment or human health. However, due to the 

en-

al-

ilding codes, stricter legislation for water use 

or 
 explo-

t 

 
r 

a-
tion about the marginal costs involved in the regulated companies, then less general 

re similar in their effects to economic instruments than more 

s 
ve 

been chosen for different regulations and to clarify the effects of these choices.  

uncertainty inherent in all risk assessments, above-zero levels of emissions or expo-
sures cannot be known for sure to have no negative impact. Therefore, the vast ma-
jority of regulations involve an economic compromise, although it is usually less ex-
plicitly expressed than for economic instruments (Hansson, 1998). 
 
Regulations are a common means of reducing the emissions of CO2 and other gre
house gases. To increase energy efficiency the EU member states have, for example, 
endorsed a regulation to phase out incandescent light bulbs between 2009 and 2012 
(European Commission, 2009). A potential ban on the use of nitrous oxide as an an
gesic has also received considerable public attention in Sweden. 
 
Regulations have a central role in adaptation where they can be used to decrease vul-
nerability to climate change. Examples of regulatory adaptation measures that have 
been considered are modifications of bu
and stricter water-quality guidelines, and more restrictive legislation concerning land 
use, especially in areas prone to flooding and erosion (Health Canada, 2008; Swedish 
Commission on Climate and Vulnerability, 2007). 
 
Depending on how a regulation is constructed, the inherent compromise between 
environmental and economic objectives can take place on different levels of general-
ity. On the least general level, regulations apply to specific firms or plants. Emission 
limits for toxic substances are an example of this. In most jurisdictions they are de-
termined for each plant, based in practice on a compromise between environmental 
requirements and economic conditions in the particular case. On a somewhat more 
general level, regulations can be laid down for a specific type of process, procedure, 
exposure. As an example of this, the precautions required in the handling of
sives are in most cases general and apply to all firms in which such substances are 
used.  
 
Regulating on a low level of generality, such as on a single firm, has the advantage tha
economic optimization can be more fine-tuned. On the other hand, higher levels of 
generality have the advantage that uniform principles can be established and that firms
are treated more fairly in the sense that the same rule applies to all of them. Anothe
way to express this is that if the regulator has access to reasonably accurate inform

regulations can be mo
general regulations. 
 
The choice of a level of generality appears to depend largely on traditions that differ 
between different problem areas. Health and safety regulation is, in general, uniform 
for all firms with a certain process or exposure, whereas it is more common for envi-
ronmental regulation to be firm-specific (Hansson, 1998). Regulations on greenhouse 
gas emissions tend, however, to operate on high levels of generality, such as processe
or branches of industry. It remains to investigate why different aggregation levels ha
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4.3 Enforcement 
As we have already indicated, enforcement is needed as a complement to regulations 

 

e main forms of 
nforcement of regulations. They are also adequate ways to follow up the effects of 

o 

 
-

f one study of inspection that randomized companies between an inspected 
roup and a control group. According to that study, inspections by the Swedish labour 

-
u-

6). Similarly, EPA inspections of pulp and paper plants with re-
ect to water pollution turned out to have a strong effect on compliance with the 

 

o 
ensure compliance. Research on this form of enforcement is even scantier. This may 
be due to the relative novelty of these instruments, and perhaps also to a lack of un-

ed of enforcement. 

e 

ecks of register data. For example, the enforcement of the EU 

and economic instruments. It is also needed to ensure adherence to binding voluntary
agreements. However, the forms of enforcement tend to differ between the different 
types of instruments.  
 
Inspection by governmental inspectors and self-monitoring are th
e
binding voluntary agreements. So far, inspection has had a less conspicuous role in 
climate policies than in other parts of environmental policies, but there are reasons t
believe that this will change. Government inspections together with self-monitoring 
and third-party inspection is expected to play an increasingly important role in the 
future enforcement of, for example, more rigorous building and water quality regula-
tions.  
 
Most of the research on the efficiency of inspections has been performed on health
and safety inspections in the USA. It can be concluded from these studies that inspec
tions by governmental inspectors tend to increase compliance with health and safety 
regulations and reduce injury rates (Scholz and Gray, 1990; Gray and Scholz, 1993; 
Weil, 1996). Most of this effect seems to derive from the initial inspection, whereas 
subsequent inspections tend to have little effect on compliance (Gray and Jones, 
1991a and 1991b). There are also indications that the magnitude of the penalty is in-
significant, i.e., small penalties decrease injuries as much as large ones (Gray and 
Scholz, 1991). (For an overview, see Lindblom and Hansson, 2004.) We are only 
aware o
g
inspectorate had large positive effects on the noise abatement measures on workplaces 
(Björkdahl et al., 2008). 
 
Very few studies have been performed on the effectiveness or efficiency of environ-
mental inspections. The available studies tend to confirm the results obtained in stud
ies of health and safety inspections. A study of the enforcement of American air poll
tion regulation on steel plants showed that inspections led to improved compliance 
(Gray and Deily, 199
sp
permit levels (Magat and Viscusi, 1990). A study of inspections in the Québecois pulp
and paper industry confirmed this result, and also showed that the mere threat of an 
inspection led to improved compliance (Laplante and Rilstone, 1996). This result was 
confirmed in a study of inspections at petroleum storage sites in Manitoba, Canada 
(Eckert, 2004).  
 
As mentioned above, economic instruments also require enforcement measures t

derstanding about their ne
 

 

Judging by the available evidence, enforcement methods for economic instruments ar
in general different from those used for regulations. While environmental regulations 
are primarily enforced through inspections, economic instruments are often enforced 
through consistency ch



 23 

ETS is based on self-reports to national registries and to a central EU registry (Direc-
al 

e 

cted set of sanctions. Financial penalties, forfeiture of future permits, forfei-
re of participation in the trading program and criminal penalties are examples of 

y 

al 
 

rties’ 

g 
h 

l regulations. However, very little information is available on 
e relative efficiency of different inspection methods, and even less is known about 

-
ell-informed about the mechanisms by which such influence can take 

lace.  

 
-

anges such as recycling and altered 
ermostat settings.7 Education can also have long-term effects on community norms, 

tive 2003/87/EC) and carried out by comparisons of registry entries. Thus, the actu
emissions of CO2 from, for example, a district heating plant can be estimated from th
carbon-content of the fuels used, and their consistency with permit holdings can be 
checked. According to Tinggaard Svendsen and Vesterdal (2003), the likelihood of 
detecting cheating is relatively high in such consistency checks.  
 
In addition to a high detection probability, successful enforcement requires a carefully 
constru
tu
such sanctions (Tietenberg, 2002). In the EU ETS, there is a penalty of €100 for ever
tonne CO2 emitted without permits. During the first trading period, 2005-2007, the 
supply of permits exceeded the demand wherefore enforcement was never a burning 
issue. In October 2008 (i.e., during the second trading period, 2008-2012), all nation
registers were connected to a worldwide UN registry – the International Transaction
Log (ITL). To verify the registry transactions, the ITL controls that the trading pa
permit holdings are accurately recorded in the registries. Furthermore, at the end of 
the second trading period, the ITL will compare the permit holdings of the tradin
parties with the actual emissions in order to assess if the parties have complied wit
their emission targets under the Kyoto Protocol.6  
 
In sum, available research indicates that inspections have positive effects on compli-
ance with environmenta
th
the efficiency of other types of enforcement, such as registry-based enforcement of 
economic instruments. 

4.4 Behavioural change 
Climate policy, just like environmental policy in general, works largely through influ-
encing other agents to improve their environmental behaviour. This requires an im-
pact both on individuals and on organizations, in particular companies. In order to 
succeed in influencing the behaviour of individuals and companies, government agen
cies need to be w
p
 
A fair amount of research has been performed on individual environmental behaviour
and how it is influenced by external factors. Education and information are fairly effi
cient in inducing small, low-cost behavioural ch
th
with indirect effects on public policies and legislation. However, short-term behav-
ioural changes that incur significant costs on individuals are seldom achieved by edu-
cation or information alone. Such changes are, however, achievable through measures 
that change economic incentives (energy efficiency rebates) or make environmentally 

                                                      
6 http://unfccc.int/kyoto_protocol/registry_systems/items/2723.php

7 Thaler and Sunstein (2008, p. 194) discuss the example of Southern California Edison, an electricity supplier that wished to encourage its 
customers to use less energy. Previous attempts to change consumer behaviour through emails and text messages providing information abou
energy use had proved ineffective. The company therefore gave their customers an “Ambient Orb”, i.e., a small ball that glowed red when the
customer were using large amounts of energy. Through this information, energy use was reduced by as much 
Thompson (2007) for the original discussion of this example).  

t 
 

as 40 percent in peak periods (see 
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friendly options more practicable (improved public transportation). Seemingly, suc-

ch 

any cases also more cost-efficient.  
e need to know under what conditions companies act proactively, without specific 

4.5 Effects on the environment 
nvironmental (natural) sciences to determine the 

he 
 

ies involved in drawing conclusions from a few indicator species to the whole 
cosystem (Breitholtz et al., 2006).  

 
w-

re 
 

t 
s. 

tial negative health 
pacts of a warmer climate, such as infectious diseases and heat-related cardiac fatali-

ties. Other actions aim at increasing the resilience of infrastructure, e.g. the resistance 
of buildings to flooding and other extreme weather events and the capability of cli-
mate-depending industries such as the tourism industry to survive under new condi-

ifficult to measure the success 
ta-

 

cessful changes of individual behaviour are often the result of combined strategies, 
such as information combined with economic incentives rather than information 
alone or economic incentives alone (Gardner and Stern, 2002). 
  
Up to now, behavioural research relating to the environment has mostly focused on 
individual behaviour. Much less is known about the mechanisms that influence the 
environmental behaviour of firms. There are many examples of how companies have 
yielded to public opinion or political pressure and improved their environmental be-
haviour. This is how MacDonald’s gave up the use of Styrofoam packages, how Dow 
Chemical Company gave up the production of CFCs, etc. These are cases in which 
there was a threat of public action leading to economic losses for the companies. Su
reactive behaviour will certainly continue to play a role, but in most cases proactive 
measures can be expected to be more effective, in m
W
pressures from government and the public, to improve their behaviour in terms of 
climate impact, adaptation, and other environmental issues. The increased role of 
goal-setting and voluntary agreements in environmental protection has made such 
research even more imperative. 

It is one of the major tasks of the e
status of the environment and how it is influenced by changes in social and techno-
logical practices. Various sciences, such as epidemiology, public health studies, 
ecotoxicology, environmental chemistry, and climatology, contribute to this work. T
possibilities to determine the effects of environmental policies on the environment are
limited in several ways, for instance by statistical variations (Hansson 1999) and by the 
difficult
e
 
In the context of climate mitigation, the desired effect can be defined as impact on the
earth’s mean temperature. The mean temperature can be accurately determined. Ho
ever, the effects on the mean temperature of reductions of greenhouse gas emissions 
appear with a considerable time-lag, and the impact of a particular mitigating measu
cannot be isolated. Therefore, the effects of mitigation policies cannot be determined
empirically but have to be judged from theoretical climate models. 
 
In the context of climate adaptation, the aim is to reduce the negative effects of cli-
mate change on social, economic, and ecological systems. Hence, the effects aimed a
are not only environmental, but may pertain to various social and economic sector
For example, some adaptation actions aim at reducing the poten
im

tions. The complexity involved in adaptation makes it d

 

of adaptation policies. It remains to develop a comprehensive goal system for adap
tion that can be used to construct operational process- and outcome-based indicators



 25 

on the basis of which the effects of implemented policy measures can be intelligibly 
assessed. 

4.6 Evaluation 
The term “evaluation” has many usages.8 One common distinction is that between 
evaluations of different types of objects, such as evaluations of the present state in 
some social sector, evaluations of the effects of a specific intervention (impact evalua-
tion or effect evaluation), evaluations of programmes, etc. Impact evaluations are of 
special interest in the present context. In particular, it is in this sense that the lack of
an evaluation culture in many environmental fields is deplorable; too many measur
are decided upon without prior search of information about their efficiency and wit
out evaluation afterwards to find

 
es 
h-

 out what effects they did in fact have. 
 
It is important to distinguish between impact evaluation and monitoring. In monitor-

and its potential consequences are 
the actual conse-

f 
s 

ame 

onomic instruments have often been more exten-
ively analyzed in theory than in practise (Knaap and Kim, 1998; EEA, 2001; Mick-

authority itself, by 
nother government agency, or by non-governmental organizations, such as universi-

d 

-
t-

                                                     

ing, the implementation of a policy instrument 
surveyed, whereas, in an impact evaluation, the aim is to establish 
quences caused by the policy instrument (Vedung, 1997). In cases when the effects o
a policy are well-known, it may be sufficient to determine to what degree the policy i
actually implemented, i.e., monitoring may then in practice give essentially the s
information as impact evaluation. Generally speaking, however, impact evaluation is 
required for policy guidance.  
 
It is also important to distinguish between empirical evaluation and theoretical analy-
sis. In particular the effects from ec
s
witz, 2003). Needless to say, although economic theory is indispensible in the devel-
opment of economic policies, it does not cover all the social complexities of the poli-
cies’ actual implementation, which makes them as much in need of empirical evalua-
tion as other types of policy instruments (Forslund et al., 2008). 
 
Evaluation of a public authority’s activities can be performed by the 
a
ties or private consultants. The different types of evaluators differ in their expert 
knowledge, their independence, and their ability to influence interventions to make 
them evaluable. For instance, the authority itself possesses great expert knowledge an
is able to adjust implementation to make it evaluable, but on the other hand it ranks 
low in terms of independence. An authority’s own evaluations may, therefore, have 
low credibility. Previous research indicates that the closer the evaluator is to the 
evaluand, the less prone he is to criticize the evaluand (Statskontoret, 2002). Evalua
tors too close to the evaluand may find themselves in a precarious situation, not wan
ing to “bite the hand that feeds them”. On the other hand, external evaluators seldom 
have the opportunity to influence interventions so that adequate control groups are 
available for a meaningful evaluation. This should at least in principle be easier for 
internal evaluators.  
 

 
8 Evaluation is a well-established discipline, both in research and in more directly policy-related work. Since several excellent introductions to the 
methodology of evaluation are available, no overview of the subject will be given here. The reader is referred to works such as Chen (1990), 
Pawson and Tilley (1997) and House and Howe (1999) and to the webpages of the major organizations in the field: the European Evaluation 
Society (www.europeanevaluation.org) and the American Evaluation Association (www.eval.org). 
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The lack of a tradition 
many of the measures und

for impact evaluations in public authorities is a problem for 
ertaken or planned in climate mitigation and adaptation. Up 

 
to now, few climate-related interventions have been planned from start with the pur-
pose to make them evaluable. However, this is beginning to change as governments
are increasingly making use of climate change policy reviews to inform the decision-
making process. For example, in the UK the results of an effort to evaluate the poli-
cies in the 2000 Climate Change Programme (CCP) are now being taken into consid-
eration in the Government’s work on climate change (Defra 2006, www.decc.gov.uk).
In 2005, a similar climate change policy review was conducted in New Zealand (Minis-
try for the Environment 2005, 

 

www.mfe.govt.nz).  
 

5. Conclusions 
We propose that the policy cycle, as shown in Figure 4, be used as a framework for 
improving the efficiency of public environmental policy instruments, in particular in 
the complex tasks of climate mitigation and adaptation. Our discussion of the six ele-
ments of the cycle has shown that there are large and varied research needs that have
to be addressed in order to better understand how environmental policies, including 
climate policies, can be made m

 

ore efficient, such as the following: 
-

nts. 

• Analyses of environmental goal systems and how they influence (or fail to in
fluence) actual environmental action. 

• Comparative studies of the efficiency of different policy instruments, such as 
economic instruments, regulation, voluntary agreements, and information.  

• Studies of how the effects of regulations depend on different variables in 
regulation, such as the level of generality. 

• Studies of the efficiency of inspections and of different inspection methods. 
• Studies of the enforcement and evaluation of economic instrume

 

• Studies of how the environmental behaviour of businesses can be influenced 
in the direction of environmental responsibility.  

• Studies of the combined effects of scientific uncertainty about environmental 
effects and uncertainty about the effects of policy instruments. 

• Studies of the factors that can promote the use of impact evaluations in pub-
lic agencies.  
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