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Abstract

This thesis is a literature review on climate economic policies. The purpose of this thesis is to make
visible the recent trend in academic discussion about behavioral interventions as viable policy tools,
specifically in the context of fighting against climate change. The available literature indicates a need
for policy tools to acknowledge behavioral failures in conjuncture with the commonly analysed
market failures of climate change. In this thesis behavioral interventions, primarily titled “green
nudging”, are introduced and evaluated.

The key challenges of these behavioral policies, such as nudging, seems to be the lack of a coherent
theoretic framework and missing research on their (co)efficiency as policy tools. There is currently
effort in the literature to both provide with more cohesive definitions of nudging, for example, and
also to evaluate the available behavioral interventions better as policies. Behavioral interventions
are largely understood to be better as complementary, rather than substitutive policies for standard
economic policies (e.g. green taxes and quotas), and therefore the necessity of evaluating the
coefficiency of these policies is emphasized.

Contemporarily, there is not enough research on the empirical efficiency of behavioral
interventions, which is identified as a significant research gap to be filled in the future. The cautious
academic consensus seems to be, however, that green nudging presents a promising policy tool
extension for climate policies especially. There are valid concerns over the contextuality and ethical
problems related with using behavioral interventions as policy, which also deserve more attention
in the academic literature. These research gaps provide an excellent opportunity for further research
on this interdisciplinary subject.
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Introduction

Climate change is one of the most pressing issues of our time. The global scale and complexity of the

problems revolving around climate change can not be appreciated simply through a climatological

(or economical) multivariate analysis. Most aspects of climate change are multinational and

multilayered, and therefore should be researched multidisciplinary. This goes for economics as well

as any other field: the behavioral aspects of climate policy stem from behavioral economics, a

growing field of economics in recent decades. This field aims at combining findings and methodology

from several disciplines, for example psychology and philosophy, to enhance the robustness of

economic analysis.

This thesis is a literature review which focuses on the aforementioned multidisciplinary boundary

between behavioral economics and climate change policy. The literature review diagnoses several

“behavioral failures” (Shogren and Taylor 2008) in the standard climate economic assumptions from

which policy recommendations are derived. Behavioral failures here refer to both observable and

theoretical deviations  and anomalies from the rational choice theory’s behavioral assumptions

(Shogren and Taylor (2008). Roughly the same concept is occasionally refered to as “internalities”

(e.g. Carlsson et al. (2019)) which, as opposed to externalities, cause market failure because of an

internal issue of the utilized economic analysis, or its behavioral assumptions.

The research question of this thesis is whether behavioral economics’ policy tools increase the

efficiency of climate policy. To answer this, the thesis observes climate economics literature,

emphazising the policy implications, and looks for solutions to increase the efficiency for both the

market failure and the behavioral failures. This literature review clearly points out, that there are

potential synergies to be found by extending the utilized behavioral assumptions in climate policy.

The academic consensus speaks for the utilization of both the standard Pigouvian solution and

behavioral policy interventions, with some important caveats. One of the most recurring findings

addressed in the literature (e.g. (Bowman 2011, 251; Schubert 2017, 339)) is that behavioral

economics models are not contrary to the standard climate economics, but rather that they are at best

thought of as promising complementary efforts in decreasing what might be called “policy failures”

(using Venkatachalam’s (2008, 644) capturing term). The caveats for using behavioral interventions

are an important part of the conclusions of this thesis, and suggest that a more robust theoretical

framework for behavioral interventions must be developed, and more empirical scrutiny of their

efficiency is needed in order to make stronger conclusions from the results of this review.
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The structure of this literature review is as follows. In this first chapter of the thesis, I present the

externality problem and market failure of climate change, which necessitates the standard economics’

approach. In the second chapter, I motivate and present the internality problem as behavioral failures

in the standard economics’ assumptions, and the policy practises which follow. In the third chapter,

I evaluate said behavioral policies as best as I can using the contemporary literature, and finally draw

key conclusions of the review in the fourth chapter.

1 The market failure of climate change

1.1  Climate policy and efficiency

As a field, economics often tends to focus on cost-benefit analysis to find efficiency, and aims to

calculate solutions to an optimization problem. In this subchapter, I present this “classic” approach

of economics to climate policy, i.e., how analyzing traditional cost efficiency provides the

“utilitarian” solution to the externality problem from a welfare point of view.

1.1.1 Social cost of carbon (SCC)

From the economics point of view, the emissions causing climate change are most often framed into

the analysis as (negative) externalities (see e.g. Taylor and Shogren (2008, 27)), i.e. costs that

economic agents impose on one another by their own actions: any economic benefits are private to

the agents, but the costs are “socialized” onto third parties. This problem is known in economics as a

market failure: whenever negative externalities are present, the free market solution is inefficient

from a welfare point of view, and a higher level of total welfare could be reached by restricting the

free market with a tax or a quota. Another aspect of this analysis is that taxes and quotas – the

“standard economics” solutions to market failures– are interchangeable as far as efficiency is

conserned.

At the root of economics of climate policy lies the aspect of cost-benefit analysis. Cost-benefit

analysis is based on the notion of effectiveness, i.e. finding a solution where any environmental

marginal damages are balanced out by the proper (marginal) emission reduction measures, for
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example. This balance is determined by the “shadow prices” or marginal costs and benefits of

different actions. Determining these marginal costs precisely is often difficult, and this is the case

especially in climate policy, but nonetheless unavoidable as pointed out by e.g. Pearce (2003, 362).

In fact, as Pearce (2003) argues, even as there is a case to be made that climate change is an

irreversible phenomenon and an existential threat to the humankind in the long run, there are still

necessarily costs and benefits involved in the short term. Neglecting these costs and benefits does us

no favors, no matter how difficult it may be to have undisputed estimates on them. Assessing the

marginal costs and benefits of climate policy allows us to seek the efficient policies to prevent climate

change, in contrast with spending our limited resources on ineffective policies.

The social cost of carbon is the “shadow price” of carbon emissions, which marks the marginal cost

for emitting an extra unit of carbon in to the ecosystem. This marginal cost represents (in models used

in this thesis, such as the DICE) all the costs from emitting a marginal amount of carbon in present

value, and therefore sets the base for a unit tax (or an emission quota), according to microeconomic

theory it is in fact the optimal abatement price by definition. Its estimate varies significantly by model

(and differently dated versions of the same model), so exact values are indeed hard to lock in. In this

thesis, I will first present the “industry standard” models and estimates of the social cost of carbon,

and later seek to complement this approach from the critical and more contemporary literature.

There are some moral philosophical implications of monetizing the damages of greenhouse gases.

Pearce (2003) goes through these at length, arguing that a reasonable monetary estimate on the social

costs and benefits of abetement is better than no monetary estimate at all (Pearce 2003). Furthermore,

he claims that monetary valuation of social costs is unavoidable in a world where creating policies

do cause monetary costs. The monetization cannot therefore be avoided by the decision-maker, only

ignored. The conclusion of Pearce’s (2003) analysis is that monetary costs and benefits should be

given explicitly rather than implicitly ignoring the pecuniary aspects of climate policy.

Pearce (2003) lists four arguments commonly made against monetizing climate abatement policies:

1. Monetization through market allocation emphasizes the votes of the wealthy over the

poor

2. Intergenerational inequality of “votes”

3. Inappropriate fine-tuning

4. Monetization is unnecessary if “sustainable development” is the goal
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All of these arguments are void in the face of economic analysis: inequality effects of climate change,

both over wealth and generations, remain an issue irregardless of monetization, and so does the issue

of discounting the future (Pearce 2003). Hence it seems that failing to explicitly give monetary values

to abatement and emission costs only means that those valuations are made implicitly, often hidden

from sight in the case of policy making.

1.1.2 Cost efficiency of climate policy portrayed with the DICE -model

Efficiency is optimal, whereas inefficiency means wasted opportunities and welfare. This means, that

whenever there is an opportunity for increased total efficiency, there is room for improvement.

Following the cost-benefit approach, a global, cost efficient solution is necessarily the best choice in

any given game or setting, arguably including climate change policy (e.g. setting the level of carbon

tax). However, it may sometimes be difficult to determine whether or not the optimization problem

has been defined or framed credibly or sufficiently. There are explicit conserns in the economic

literature over the particular nature of risks of climate change, which may not be fully appreciated in

a narrow, simplified cost-benefit analysis, even as these conserns do not render the analysis itself

void (Dietz and Stern 2015). I will mention some of these conserns along the way in this introductory

chapter, but the proper critisism is left for the second chapter.

The cost-benefit analysis is the line of thinking that led economic growth theories to account for

environmental effects. Major credit is especially attributed to William Nordhaus and his DICE-model

(Dynamic Integrated model of Climate and the Economy), first published 1990 in his book

“Managing the global commons: The economics of climate change”. Since then, the mission of

including climate and environmental effects on economic growth models has been expanded by

himself and other authors (e.g. Nordhaus and Boyer 2000). In this chapter, I will briefly introduce the

DICE -model to provide with an example of the predominantly utilized global economics model of

climate change (Dietz and Stern 2015). This model forms a basis, for example, for calculating the

marginal costs (SCC) and benefits of climate abatement.

The DICE-model as summarized by Dietz and Stern (2015, 575–76) consists of seven key

components: a single equation of motion for both (1) the global mean temperature and (2) the

equilibrium of greenhouse gases; (3) a discounted present value (sum) of utility per capita; (4) which
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is measured in logarithm from consumption per capita (of a single, aggregate good); which in turn is

given by (5) exogenous output decreased by (reduced-form) total costs of abatement (6) and (reduced-

form) climate change damages (7). Many of these components are dependent from another

component, as is shown in some detail on the following equations of the standard DICE-model from

Dietz and Stern (2015).

The standard DICE  production function (5) (output), less (6) and (7) (Dietz and Stern 2015, 579):

𝑌𝑡 = 𝐹(𝐾𝑡 , 𝐿𝑡) = (1− 𝐷𝑡)(1 − Λ𝑡)𝐴𝑡𝐾𝑡𝑎𝐿𝑡1−𝑎 (1)

Where 𝑌 is the output, 𝐾 is capital, 𝐿 is labour, 𝛼 ∈ (0, 1) is the capital exponent, 𝐷 is the damage

multiplier, Λ represents the emissions abatement costs. It is important to note, that 𝐷 represents any

and all affects of climate change on growth in the model, i.e. climate change damages economic

growth only by multiplying the gross outcome. (Dietz and Stern 2015, 579). For an economist, the

resemblance with the standard Solow growth model is clear, and the intuition is easy to grasp. Using

this model, we can tell that both the abatement and the environmental damages appear as negative

multipliers to the production function 𝑌𝑡. It is possible also to derive the social cost of carbon as a

“carbon price”, and table it with different levels of assumed environmental damages, as Dietz and

Stern (2015, 587) do.  It should be noted, that this is the most simple form of the equation, and it is

perfectly extendable also through standard economic analysis methods, as Dietz and Stern (2015)

show. However, going through these extensions at length is not necessary for purposes of this thesis

– the critisism presented later in chapter two is aimed at the behavioral assumptions made in the

standard economic theory at large (and rational choice theory specifically). This initial discussion

only serves as the basis for climate economic policy, uncontested by the behavioral critique.

1.2 Why is the standard economic approch not sufficient?

Diez and Stern (2015, 575) remind in their article about the problematic nature of cost-benefit analysis

as a framework in the case of climate change policy. They claim that despite its merits, the results of

cost-benefit analysis are often understood narrowly and undynamically, and therefore the risks

involved are easily understated as well. This seems to align in an interesting way with the earlier

“critique of monetizing environmental damages” in the older article by Pearce (2003). In his article

Pearce mentions the critique that monetization of marginal benefits in climate policy implies

“inappropriate fine-tuning”, if we acknowlidge that “a total catastrophe” is a feasible scenario in the

foreseeable future. Pearce (2003) also recognices that marginal costs and benefits must be finite for
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the cost-benefit analysis to make any sense, but goes on to say that extremely high damages is a more

accurate scenario than “total catastrophe”. In their article Diez and Stern (2015) make the case for the

similiar understanding as Pearce (2003), that the analysis of costs and benefits is absolutely necessary

for efficient policy making, even as it is difficult to come up with precise robust estimates of SCC

and take every risk and sensitivity aspect into consideration in this very dynamic issue. This is a key

finding for the introduction of this thesis, which strongly suggests the pluralist approach advocated

by e.g. van den Bergh, Ferrer-i-Carbonell and Munda (2000) to take into account the limitations of

simplistic “neoclassical” assumptions of agent behavior. These limitations will be addressed more

explicitly in the second chapter of this thesis, where I attempt to present comparisons and to some

extent complementations for the standard approach, primarily from the behavioral standpoint.

2 Behavioral interventions as climate policy

Shogren and Taylor (2008) present a well-structured, albeit perhaps already somewhat outdated,

account of what kind of implications behavioral economics has on environmental policy. Their work

interestingly precedes one of the defining works in the field (and this thesis), the book Nudge by

Sunstein and Thaler (2008) by two months. This book and the academic discussion it sparked plays

a significant role also in this thesis (specifically after subchapter 2.2). Despite this “shortcoming”,

Shogren and Taylor’s (2008) paper presents the basic rationale behind the behavioral economics

critique of the standard economics – i.e. what is wrong with the standard behavioral assumptions.

What Taylor and Shogren (2008) call “behavioral failures” translates loosely into a behavioral

assumption, that people know what is good for them (even in the climate context), but fail to act upon

their knowledge. This approach extends the standard economics approach of “market failure”, and

further develops motivation and justification for policy interventions (Shogren and Taylor 2008, 40).1

In the first subchapter, I will explicate the argument for the need to adjust climate policy for

“behavioral failures”.

1 It must be recognized that Shogren and Taylor (2008, 37–38) point out also, that “behavioral failure” might be
interpreted as a form of “market failure in disguise”, depending on what part of the academic literature and which
results are emphasized. This is an interesting sidebar for the thesis’ subject, but not a make-or-break discussion for
considering the policy tools of behavioral interventions. The answer to this thesis’ research question, however, depends
on whether the libertarian paternalism approach (subchapter 2.2.) has merit or not, as pointed out by Shogren and
Taylor (2008, 40), and as we later find out, this is not something we can necessarily have indefinite, analytical answers
to (see especially Kosters and van der Heijden (2015, 14–17) and Carlsson et al. (2019, 26–27) for discussion).
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Besides their vindication for more discussion on the behavioral critique, Taylor and Shogren (2008)

keep distinct reservations about the potential of behavioral economics, and explicate that the

behavioral critique is not best understood as a substitute or replacement framework that entirely

rejects the standard rational choice theory. They emphasize the importance of identifying the

“economic circumstances, institutional designs and social contexts in which rational choice theory

works, and those where it fails to capture observed behavior” (Shogren and Taylor 2008, 41). This,

as it turns out, is almost exactly what the theoretical work on choice architecture and nudging aims

to do (Sunstein and Thaler 2008; Sunstein and Reisch 2013; Hedlin and Sunstein 2016), as is

discovered in subchapter 2.2.

2.1  Behavioral economics’ critique of the standard behavior assumptions

As already mentioned in the first chapter, there are several critiques made against the standard

economics approach of using (simple) cost-benefit analysis to evaluate policy measures – in particular

when it comes down to monetizing the benefits of abatement and climate action (Pearce 2003). Some

of this critique is misplaced or revolves around some misconception of the cost-benefit analysis itself,

but some critique is more robust, and deals especially with the underlying assumptions of the standard

models (van den Bergh, Ferrer-i-Carbonell, and Munda 2000, 43) and some of the technicalities and

results of the commonly used models (Dietz and Stern 2015). These two main lines of criticism are

not entirely separate, but the focus of this thesis will be for the mainly on the former one (behavioral

assumptions), to follow the research question of this thesis. For this chapter in particular, I will present

the “behavioral critique” of standard climate economic models before moving on to the empirical

findings and real world applications of this critique.

Van den Bergh et al. (2000, 43) specify several alternative or complementary assumptions of behavior

to take into account in environmental economics and policy, which are listed in the following

subsection (2.1.1.). I will briefly define these concepts and demonstrate some of the implications they

have on environmental policies in particular. It should be once again emphasized, as do van den Bergh

et al. (2000, 44, 58–59), that none of this critique neither does nor even aims to reject the importance

of the standard economic approach – but rather vindicates a more pluralistic approach compared to

what they call “neoclassical” behavior models in general, and climate policy in particular. They

conclude that their behavioral criticism makes “price-based policies become less attractive” (van den
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Bergh, Ferrer-i-Carbonell, and Munda 2000, 58–59), establishing the motivation for the following

subchapter (2.2.) especially and, more generally, the whole thesis.

2.1.1 Expanding behavioral assumptions using the philosophy of science critique

Van den Bergh et al. (2000, 44) refer to the long history of academic conversation about the

theoretical assumptions behind maximization of utility (or profit) hypothesis that has spun for over

a century, starting from the writings of Thorstein Veblen. From the discourse they define the

“neoclassical behavioral model” as one that is based on either calculus (“neoclassical or marginalist

approach”) or set-theory and topology (“modern approach”). According to van den Bergh et al. (2000)

the conversation of the maximizing behavior hypothesis is an ongoing one, but the attention for

supporting or motivating, let alone justifying, the hypothesis is very limited in common

microeconomic textbooks, despite its assumptions being very central to e.g. preference and utility

theories. The maximization hypothesis they refer to includes such basic microeconomic axioms on

consumer behavior as consistency of preferences (i.a. completeness, transitivity and continuity of

preferences) and rationality, which are necessary in order to be able to represent preferences with a

utility function. The authors make a strong case of critique against the assumptions of the

maximization hypothesis from a philosophy of science perspective2, and then provide with an

extensive list of alternative behavioral assumptions, i.a. (van den Bergh, Ferrer-i-Carbonell, and

Munda 2000, 51–54):

 Bounded rationality: refers to the limited human cognitive capacities in the face of

extremely complex problems that it should be “rationally” solving. Restricted decision

capacity in turn means that there are transactional costs that limit the decisions an

agent is able to make, in quantity or quality.

 Satisficing: (a combination of ‘satisfaction’ and ‘optimizing’) is a complementary

principle, which states that agents seek to attain acceptable - instead of optimal - levels

of welfare. Both of these concepts imply that there are transactional costs (e.g. time,

resources, energy) involved for the agents when making decisions, and that while

information is exhaustingly abundant, crucial information is scarce.

2 The complete critique of the authors is not referenced at length here, since their exact argumentation is rigorous and
besides the research subject of this thesis. The reader is encouraged to refer to van den Bergh et al. (2000, 45–51) for
the full argumentation.
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 Lexicographic (or Leontief) preferences: a concept for utility theory, which takes

into account that substitutability of goods is not applicable to all combinations and sets

of goods (e.g. a hungry person cannot substitute a car for food while maintaining the

same level of utility). Lexicographic preferences refer to non-smooth, zero elasticity

of substitution preferences, especially useful to model utility when there is a hierarchy

of needs or satiation (when more consumption doesn’t increase utility) present.

 Habitual behavior: has usually also to do with transaction costs: both consumers and

businesses can develop habits and routines, which lower the transactional costs of

making decisions with heuristics. Habitual behavior often links to imperfect and

asymmetric information, and is an alternative hypothesis to “stable preferences”

assumption in the standard economics for explaining stable consumer spending over

time.

 Multicriteria evaluation: is based on the notion of the incommensurability of

‘utility’, i.e. the fact that reducing “all relevant features of an object, service or system

to a single dimension” is not possible. This notion advocates clearly the kind of

thinking represented by van den Bergh et al. (2000) with their pluralist approach to

environmental policy.

 Prospect theory: According to the theory by Kahneman and Tversky (1979),

consumers will rather have certain than risky outcomes, even when the expected value

is identical. Another effect is that they view their prospects differently with positive

and negative outcomes, turning from risk averse to risk seeking. Van den Berg et al

(2000) point out that these effects may explain why there is evidence of a difference

in willingness-to-pay and willingness-to-accept, which are commonly used as

measures of the optimal climate abatement.

2.1.2 Implications of the alternative behavioral assumptions on environmental
policy

What impact then do these alternative and complementary behavioral approaches have on climate

change policy? Following the argumentation by van den Bergh et al. (2000), we have now concluded,

leaning on the criticism from the philosophy of science, that there is a case to be made against the

“deterministic neoclassical assumptions” behind modeling behavior. According to van den Bergh et

al. (2000, 55), abandoning the maximizing behavior hypothesis leads to quite dramatic conclusions

in economics, and environmental policy in particular:
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“A preliminary critique of the deterministic neoclassical behavioral model is that it leaves an

impression that choices are easily predictable since individuals are assumed to show consistent

behavior in different situations and periods. Together with the belief that changes in behavior depend

entirely on income and prices — following from the assumption that preferences are exogenous and

invariant — one can conclude that policy makers can modify consumers’ demand in any desired

direction by influencing prices or income. Similarly, in environmental policy theory one finds such

an optimistic attitude towards price-based instruments --. Consequently, without the standard

behavioral assumptions less importance will be given to such price-based instruments. -- [W]hen the

assumption of maximizing behaviour — by either firms or consumers — is dropped, the 1st and

2nd main welfare theorems no longer hold. This means that there is no direct relation between a

market equilibrium and a social welfare optimum, and in particular for environmental policy theory

that there is no simple relationship between externalities and environmental policy instruments. In

other words, there is no ‘optimal policy’.”

This critique by van den Bergh et al. (2000) seems more drastic for the standard economics approach

than it is; it is important to bear in mind that they explicitly claim not to argue for completely rejecting

the “neoclassical behavioral theory”, but to rather to acknowledge the realism, accuracy and

predictability of the model (van den Bergh, Ferrer-i-Carbonell, and Munda 2000, 44), and take into

consideration other approaches of behavioral assumptions. They present as some of their most

important insights for climate policy, that

1) price-based policies become less attractive

2) policies should be more aimed at producers rather than consumers

3) moral petition should be aimed at long-run sustainability

4) sustainability as a policy goal requires more attention to self-regulation and

5) social context and preferences change (van den Bergh, Ferrer-i-Carbonell, and

Munda 2000, 58–59).

Most of these five insights are addressed directly in the green nudging policy practice presented in

the following subchapter (2.2.), which is based on later literature, especially Sunstein and Thaler

(2003; 2008). Especially important turns out to be the role of non-pecuniary policies (1), appealing

to moral virtues (3) and preservation of agents’ autonomy with their decision (4). The role and
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significance of contextuality (5) in behavioral climate policy will be returned to later, with the

subchapter which evaluates the nudging practice (subchapter 3).

2.2 Libertarian paternalism and green nudging

As the critique for the standard behavioral models is established, we may move on to focus on the

constructive aspects of the behavioral economics approach to climate change policy. This subchapter

focuses on the behavioral interventions as a policy tool for climate economics through the perhaps

most fully conceptualized approach, namely nudging. Nudging stems from the idea of libertarian

paternalism as formulated especially in the work of Richard Thaler and Cass Sunstein (2003; 2008).

Libertarian paternalism is a seemingly oxymoronic concept: libertarianism and paternalism refer to

contradictive approaches of advocating freedom of choice on the one hand and limiting choices on

the other (Sunstein and Thaler 2003). The work of the authors, however, provides with a relatively

intuitive balance between the two goals.

Sunstein and Thaler (2003; 2008) present libertarian paternalism as a best-of-both-worlds kind of

approach. In essence, their work presents a paternalistic policy framework, which emphasizes

freedom of choice in a libertarian spirit (Sunstein and Thaler 2003, 1160). The way this is

accomplished is by nudging, i.e. making policies which steer economic agents towards a welfare

maximizing choice by e.g. imposing an appropriate default rule, while at the same time leaving

opportunities for opting out from the beneficial default choice. The intention is to keep freedom of

choice as intact as possible in the given policy setting, causing little to no transactional costs for the

agent. Nudging is conceptually defined in the context of choice architecture (Sunstein and Reisch

2013) which is presented in the next subchapter. The intuition behind the two concepts is intertwined,

and therefore the definition of both concepts is more carefully addressed in the following section.

2.2.1 Choice architecture and nudging

Choice architecture is conceptualized originally in the book “Nudge” (Sunstein and Thaler 2008) and

also further in an environmental context in an article by Sunstein and Reisch (2013), extending on

the earlier work of libertarian paternalism (Sunstein and Thaler 2003). Choice architecture is the

context in which decisions are made, and a choice architect is someone who has the power to shape

such context, from rules and practices to the amount of availale options and so on (Sunstein and

Thaler 2008). A useful thought for the purpose of this thesis, is to simply think of the choice architect
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as an environmental policy maker of any kind. Analysing decisions through choice architecture

evidently underlines the importance of habitual behavior (as conceptualized earlier) and especially

paying attention to the “automatic choice”, i.e.  the default rules of a given choice architecture. It is

important to recall that the presence of transactional costs is one of the key drivers of habitual

behavior in decision-making, as emphasized earlier (subchapter 2.1; van den Bergh et al. (2000)).

The key claim of the article by Sunstein and Reisch (2013), that environmental default rules may be

more efficient than incentive policy, has clear connection with the argumentation described earlier,

where the presence of transactional costs in decision making (with bounded rationality) implies “less

rational and more habitual” decisions – and this is something the policy maker (choice architect)

should take into account.

The often quoted definition of nudges by Sunstein and Thaler (2008, 6) is as follows:

“A nudge -- is any aspect of the choice architecture that alters people’s behavior in a

predictable way without forbidding any options or significantly changing their economic

incentives. To count as a mere nudge, the intervention must be easy and cheap to avoid.

Nudges are not mandates. Putting the fruit at eye level counts as a nudge. Banning junk food

does not.”

This definition, despite its common use, has turned out to be very broad and hence problematic in

discussion, since it seems to have spun a great number of different interpretations, depending on the

purposes of the individual research (Ölander and Thøgersen 2014, 353–54; Michalek et al. 2015, 4–

5). Even Sunstein and Thaler themselves seem to have occasionally used the term somewhat loosely

(Ölander and Thøgersen 2014, 354). An exhaustive definition seems to be still a matter of discussion

(Schubert 2017, 330), but since nudging is often presented in the literature not necessarily as much

as a solid theory, but rather “-- an empirical application of pioneering work in behavioural decision

theory --” (Ölander and Thøgersen 2014, 353), perhaps this less explicit definition will suffice for the

purpose of this thesis.

Thaler and Sunstein (Sunstein and Thaler 2008) lay out six principles for a good choice architect,

forming the acronym N.U.D.G.E.S.: iNcentives, Understanding “mappings” (i.e. the readability of

the decision and choices; how do the choices come across to the decisionmaker), Defaults, Give

feedback, Expect error, Structure complex choices. Through these principles it is possible to

summarize the philosophy of the concept: there is a choice architecture in every decision, and every
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choice architecture has a default rule, whether set intentionally or not (Johnson et al. 2012, 488). They

also take into account the behavioral economics’ critique toward the “standard” behavioral model’s

used in economics: rationality is bounded (E), therefore people use heuristics to overcome complexity

(S). In short, this describes the overall motivation of taking choice architecture into account when

designing policy. For the purpose of this thesis, I will focus next on the more applicable implications

of choice architecture, starting with the available practical tools.

Johnson et al. (2012) provide with a division of two kinds of tools that are available for a choice

architect: tools to structure the available decisions (what) and tools to describe the available

options (how). Examples of the former tools range from limiting the number of available options to

using defaults and managing the time related expectations of the decision by limiting time or

providing immediate, instead of delayed, rewards (Johnson et al. 2012, 488–93). The second

category, descriptive tools, is about nudging with the format and design of the choices. For example,

categorizing the options appropriately by attribute helps with steering towards risk diversification in

retirement funds (401k’s) – people have a tendency toward allocating evenly between given

categories (Sunstein and Thaler 2008, 123–25). Another way a choice architect might nudge the

decisionmaker through design is by managing the attributes of available options: e.g. choosing and

emphasizing some key attributes that are laid out for the given options (Johnson et al. 2012, 495).

On an evironmental policy note, an interesting finding is made in a survey study by Hedlin and

Sunstein (2016), where they wanted to experiment with the implications of choice architecture on

consumer’s choosing between a “green” and “standard” energy programs. Although the methodology

of a hypothetical survey covers intentions rather than revealed preferences, Hedlin and Sunstein’s

(2016, 44–46) key findings are aligned with previous studies’ results (e.g. Ebeling and Lotz (2015)),

that default choices nudge consumer’s environmental decisions. Furthermore, their survey’s results

point out the possibility of active choosing having an even greater impact than either default rule,

even the green default, possibly because of emotional guilt being involved with the decision (Hedlin

and Sunstein 2016, 10, 30–33, 45–46). The presence of guilt is too, as Hedlin and Sunstein point out,

aligned with previous academic work and hypothesis (e.g. Theotokis and Manganari (2015)). Finally,

the most interesting conculusion about the potential of  choice architecture is drawn by the survey

authors:

“In some contexts, active choosing might not only be the preferred way to respect people’s

autonomy; it might also be best from the environmental point of view.” (Hedlin and Sunstein

2016, 46).
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2.2.2 The impact of nudging in environmental policy

Nudging policies seem to be applied contemporarily all over the world (Whitehead et al. 2014),

although the spread of green nudges specifically is unclear. At least countries in the European Union

and the OECD have commonly been considering and using green nudges to support their

environmental policies for years (OECD 2012; European Commission 2012).

It seems safe to say, leaning on results from survey papers (Reisch and Sunstein 2016; Sunstein,

Reisch, and Kaiser 2019) that there exists a sufficient level of trust and an average approval of some

form of nudging climate policies specifically in Europe. This may seem somewhat trivial from the

standpoint of whether the nudge policies work for the climate or not, but it is important to recall that

the approval of the “nudgees" is in fact a key factor for determining its potential for impact:

disapproval of goals is a key reason why nudges fail to make the desired impact (Sunstein 2017). This

is true not only because nudges that are commonly unapproved often fail, but also from an ethical

standpoint: the whole idea of libertarian paternalism is to be as transparent and keep the decision-

makers’ autonomy as intact as possible (Sunstein and Thaler 2003).

The most imminent implication of applying nudging is according to e.g. Ölander and Thøgersen

(2014) the “default effect”, which refers to the fact that under many circumstances agents will not opt

out of the suggested welfare maximizing choice they are nudged towards. For example, many

European countries use nudging in their organ donation laws, which utilize some form of presumed

consent instead of explicit consent, i.e. the donor will have to explicitly opt out of the donation

program instead of having to explicitly opt into it. This is one of the reasons these European countries

have a much higher organ donation rate compared with most states in the USA. (Sunstein and Thaler

2008, 177–79). Another variation is mandated choice, which differs from previous settings slightly

by making a setting of explicit choice between opting in or opting out, for example in the context of

applying for a new driver’s licence, which decreases the transactional costs of opting out significantly

as per ideals of libertarian paternalism. (Sunstein and Thaler 2008, 180) . The article of Bowman

(2011) focuses more on the environmental policy aspects of nudging. Her primary findings from

literature are that nudging indeed helps tackling the behavioral biases of agents (such as the ones

presented by Kahneman and Tversky (1974)), especially loss aversion (Bowman 2011).
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Despite the concept of nudging still being relatively new, it is noteworthy how much academic

discussion it has already raised during the past decade. Schubert (2017) summarizes well much of the

later discussion on the functionality of nudging in the environmental policy context, and ponders

especially the ethical questions that have been raised along the way. He recognizes the green nudges

as “innovative” policy tools, and advocates for them with three reservations:

1) many nudges have limited behavioral effectiveness

2) green nudges are best seen complementary, not substitutive to the standard economic policy

measures and

3) for both the sake of ethics and effectiveness of green nudges, they should be implemented

with maximum transparency (Schubert 2017, 339).

Especially the final caveat is directly linked to the earlier caveats of libertarian paternalism, made

already by the original authors of the concept themselves: the individual’s autonomy should be

transparently made clear (Sunstein and Thaler 2003).

2.2.3 Critique and sceptisism over the impact of nudging

Being one of the authors of the concept originally, Sunstein’s (2017) own take on the potential

downfalls  offers an interesting starting point for the critique of nudging. His account concerns with

nudging in general, not just in environmental context, and his focus is on addressing issues with

default rules, since, as stressed before, they are the key feature in the conceptual work for a choice

architect. Sunstein (2017) names two reasons for failure to make an impact using default rules: strong

antecedent preferences and the presence of counternudges. The logic behind the former one is well

portrayed in an example: in the U.S.A. married couples keep their surnames by default rule, yet the

vast majority of women choose to change their name with marriage – likely because of the cultural

norm or some other perceived benefit (Sunstein 2017). In other words, they have a will to change

their names, and simple default rule does not overcome their strong antecedent preferences.

Counternudges on the other hand represent efforts by some special interest group or agent, for

example a Bank, that has an incentive to device mechanisms to overcome the original nudge, such as

a default choice -policy implemented by the regulator to protect the consumer from opting in to a

program that includes “unnecessary” fees (Sunstein 2017, 11–12). In the banking example provided
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by Sunstein, the counternudging was motivated by the banks who “want to be able to charge overdraft

fees, and hence use a number of behaviorally informed strategies to facilitate opting in” (Sunstein

2017, 12).  This kind of counternudging is typically implemented in the choice architectures provided

and managed by the banks, such as ATM’s or other customer interfaces. It seems to be that also with

counternudges, the primary driver behind failures to nudge by default rules is the unwillingness or

diverging interests of agents in the market to co-operate with the goals of the regulator. Sunstein

(2017) also lists three available positions for a regulator in case of a failed nudge:

1) Freedom prevailed (do nothing, accept the outcome)

2) Nudge better

3) Freedom failed (consider counter-counternudges, incentives or even

mandates/bans)

The positions above clearly suggest that the regulator was originally nudging to increase total welfare

from the initial choice architecture, and keeps this objective even when the utilized default rule failed

to make an impact. Besides antecedent preferences and counternudges that affect default rules,

Sunstein (2017, 20–21) also lists five other potential reasons for failures to make an impact by

nudging:

1) Failures or inaccuracies in behavioral assumptions

2) Complex or confusing information

3) Reactance toward “being steered” (rare)

4) Some nudges might only have impact in the short-term

5) Rebound effect - a compensating behavior might be triggered elsewhere

It should be emphasized, as Sunstein (2017) does, that the reasons why a particular nudge might fail

are contextual and should be observed individually. The same finding is echoed the other way around

in the literature: the merits and success of an individual nudge should be always evaluated

contextually, and conclusions should not be drawn too easily (e.g. Carlsson (2019), more in chapter

3).

Other critique of nudging has mainly to do with the ethical and philosophical background of

libertarian paternalism, of which Schubert (2017, 330) refers to as the “normative costs” of nudging.

He gives examples from literature, and especially questions of “welfare, autonomy, personal integrity
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and societal self-legislation” present relevant normative costs in literature according to Schubert

(2017, 330). One line of “normative costs” criticism is the one represented by Sugden’s (2009) review

of the original Nudge book by Thaler and Sunstein (2008), and also Sugden’s colleague Qizilbash

(2011) who explicitly refers to Sugden’s work. The critique of the two could be summarized as a

concern about the concept transferring decisions of consumers’ welfare to “experts” or other similar

instances (Sugden 2009; Qizilbash 2011) – in other words, the “paternalism” in libertarian

paternalism. For purposes of this thesis, it is not possible to delve to this line of criticism as thoroughly

as it perhaps would deserve3 – however, it remains an important and somewhat open line of discussion

about nudging. According to Schubert (2017, 339), this line of criticism often receives

underwhelmingly little attention in literature of nudging, if at all.

Mols, Haslam, Jetten & Steffens (2015) on the other hand portray a similiar critical analysis of

nudging as “governance by stealth”, claiming that nudging is based on “radically different underlying

assumptions about human behaviour and motivation” compared to “identity-based persuasion”.

According to Mols et al. (2015) political research definition, persuasion is one of the four established

“modes of governance” along with hierarchy, markets and networks. This approach is one of political

philosophy, but it provides with an interesting angle for the purpose of this thesis: the authors argue

that nudging is a “fifth mode of government”, and further claim that it mostly is unable to provide

with lasting change (Mols et al. 2015, 81, 94–95). This is, according to the authors, due to nudges not

accounting for the social nature of the nudgees, and therefore not internalizing the new norms in their

identity. Furthermore, the authors call out for policy-makers to “-- engage with people not as

cognitive laggards, but as social beings --“ (Mols et al. 2015, 95).

Mols et al. (2015) serve here also as an example of the somewhat checkered academic discussion

around nudging: it seems there are several differing interpretations of the definition of nudging,

causing academic divergence (Michalek et al. 2015; Ölander and Thøgersen 2014). A discussion

paper by Michalek et al. (2015) combines interestingly some aspects of cognitive and social

psychology with nudging, especially utilizing the cognitive “theory of dual process”. This theory

divides cognitive functions to 1) automatic or intuitive and 2) reflective processes, which are

interactive and have fluid boundaries between them (Michalek et al. 2015, 3–4). This type of approach

3 The criticism is deeply political and philosophical at heart, yet it is also intertwined with the concepts of nudging and
libertarian paternalism: who indeed has the expertise to determine what the consumer wants (over the consumer)? This
seems to be in part a political philosophy question of whether or not there exists “objective expertise”, i.e. is there a
relevant risk of “government failure” while correcting the market failure? Nevertheless, for the purposes of this thesis, a
detailed scrutiny of this criticism is left out for future research.
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is made especially interesting, since it answers to explicit demand from earlier literature to combine

dual process theory with nudging to bring out a “more elaborate and coherent ‘nudging theory’”

(Ölander and Thøgersen 2014, 354).

According to Michalek et al. (2015, 26) the effectiveness of nudging is an uncharted research topic,

specifically with “heterogenous nudgees” and potential negative spillovers. They also explicitly

address the need to conduct further empirical research about the mix of standard economic policy

tools and nudging, which is topical and especially interesting for this thesis.

Finally, to summarize the chapter, and provide a link to chapter 3, I present a classification of climate

policy tool types from literature. Carlsson et al. (2019, 4) tables an overview of policy tools (Figure

1 below), sorted by intervention method and the rationale for intervention. This type of division

is used in this thesis as well, since it seems to best describe the contemporary, loose academic

consensus of what defines nudging and what it aims to do. The table reflects well the narration of

market failures and behavioral failures as separate (but overlapping) policy architectures, dividing

them by issues of externalities (A & C) and externalities (B & D). The standard climate economics

approach (chapter 1) is represented in type A description, and type B stands for some traditional

policy tools can also take on bounded rationality problems (not covered in this thesis). Type C is what

this thesis (chapters 2.2 and 3) mostly addresses (nudges that aim to decrease negative externality

effects), and type D is nudges that aim to optimize the utility of the individual.

Figure 1. Overview table of interventions (Carlsson et al. 2019, 4).
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3 Efficiency of behavioral interventions

This thesis has thus far established from literature, that besides market failures, there are arguably

behavioral failures for climate policies to also tackle. For both of these failures, behavioral

interventions and specifically nudging is addressed in this thesis. In this third part, I will present the

empirical and practical findings of behavioral interventions through meta-analyses and policy cases.

I review the literature of empirical findings about nudging in particular (Carlsson et al. 2019), and

provide with examples of policy cases as well. In this chapter, concepts “nudging” and “behavioral

interventions” are used somewhat interchangeably, although nudging is actually just a type of

behavioral interventions. This is simply because the definitions of nudging differ in the literature, and

nudges themselves are divided, as Figure 1 (above) portrays. Therefore, the definitions of the two

concepts are used as in the cited literature.

One sidenote of making policy more efficient is to recognize inequality effects. Ferraro and Miranda

(2013) present a very convincing empirical case of heterogenous effects when information campaigns

are used to achieve social goals in general, with the case study of water conservation campaigns.

There seems to be a clear distinction between information campaigns of different nature: technical

information doesn’t change people’s behavior, but appealing to social values does (Ferraro and

Miranda 2013). This is especially true to wealthy people (and people who use a higher amount of

water to begin with), and hence the heterogenous treatment effect by income and wealth lever seems

to be a clear result. Appealing to social values with information campaigns may be interpreted either

as “traditional” or “behavioral” policy tool, as Ferraro and Miranda (2013) draw the link to behavioral

economic literature and specifically nudging only implicitly, and do not discuss nudging per se.

As established thus far in the theory section (chapter 2) of the thesis based on academic discussion,

behavioral interventions are promising tools to tackle the behavior failures of climate policy vocalized

in the behavioral economics’ critique. It remains unclear, however, how to evaluate the research

question of this thesis, namely the efficiency of such behavioral interventions in climate policy. As

portrayed in the introduction, the efficiency of Pigouvian taxes and quotas is easy to point out in the

context of basic microeconomic theory, but how does one measure the efficiency of these behavioral

interventions? The literature also reflects a clear academic consensus for using behavioral

interventions to complement, instead of substituting or replacing the standard incentive policy tools

– but thus far the notion has been quite vague, and has not shown properly what does this practically
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mean for the policy maker, as pointed out by several critics (see e.g. Kosters and van der Heijden

(2015)). How to measure efficiency of policy, and what types of policy instruments to implement?

As hinted above, the problem for assessing the efficiency of nudging as policy is that much of the

academic discussion on nudging especially is focused on normative and “ideological” virtues (or lack

thereof) of nudging (Kosters and Van der Heijden 2015; Schubert 2017). Kosters and van der Heijden

(2015, 14–15) very commendably point out that nudging, being based on the idea or ideology of

libertarian paternalism, simply cannot be meaningfully evaluated as a “theory” (in the economic

analysis sense at least), but as a political practice it must be evaluated along with all other policy

tools. The theoretical modelling works of Galle (2014) and Goldin and Lawson (2016) are pioneering

in setting the efficiency of behavioral interventions (mainly nudges such as default rules) in

comparison with the standard climate policy (i.e. climate taxes and quotas). Their work suggests

positive complementary effects when nudges (default rules) are implemented in conjuncture with

taxes, and also emphasize the (“typical”) superiority of default rules compared to mandates (Goldin

and Lawson 2016). Perhaps most importantly, the combined intervention of taxes and nudges perform

better than mandates or either intervention separately, even in the presence of biased behavior, when

the choice is being modelled in a binary fashion (active and passive choosers) (Goldin and Lawson

2016)4.

So it seems that at least qualitatively nudges can be shown to increase political efficiency, under

select circumstances (Goldin and Lawson 2016). Corresponding clear quantitative and empirical

results seem to be somewhat scarce and divergent. It is possible to find very promising and optimistic

case studies of successful nudges, such as Ölander and Thøgersen (2014). Also Ebeling and Lotz

(2015) provide with one of the most promising nudging results from empirical policy cases, where

consumers in Germany bought renewable energy by almost tenfold because of a green default rule in

a randomized controlled trial. On a contrary note, nudges may also fail for multiple reasons, and can

even cause perversely opposite consequences to the ones intended (Sunstein 2017). Hummel and

Maedche (2019) provide with an extremely interesting (and rare) meta-analysis of nudging research.

They confirm that there indeed is a research gap in quantitative research about both the overall

efficiency of nudging as a policy instrument and also about defining and catalogizing nudges

(Hummel and Maedche 2019, 48). Research on climate related nudging contexts (energy and

environmental) seem to account for roughly a third of the total research implemented on nudges, and

4 The authors emphasize that their results are valid only for the “assumed binary-choice framework” they have used,
and that they also do not imply mandates to be always a suboptimal policy tool (Goldin and Lawson 2016, 16).



23

seem to differ by effect size for the benefit of the environmental nudges over energy nudges (Hummel

and Maedche 2019).

Evidence of the long-run impacts of behavioral interventions is somewhat hard to come by (Allcott

and Rogers 2014, 3003)5, and long-run effects seems to be a very contested research question in the

field. Some of the literature suggests it to be one of the weaknesses of behavioral nudge policies, that

the impact effectiveness is contextual (Schubert 2017, 339),  The work of Allcott and Rogers (2014)

in energy conservation suggests that there might be not only short-term effects associated with the

behavioral interventions but also long-run change is achievable, at least if the intervention is not

discontinued.

What is then the answer to the question of behavioral interventions efficient climate policy tools?

Perhaps a summarizing answer must be started by emphasizing the context-sensitivity of nudging,

both theoretically and empirically (Michalek et al. 2015, 25–26; Carlsson et al. 2019, 26–27). Recent

literature agrees on both the optimistic and skeptical side, that the specific policy environment matters

in determining the effect of any nudge, and it is possible that any achieved (in)efficiency may be

context-specific (Kosters and Van der Heijden 2015; Hummel and Maedche 2019; Carlsson et al.

2019). When comparing nudge efficiencies by category of nudge, one nudging policy seems to rise

above others, namely setting and managing the default rule (Hummel and Maedche 2019, 56).

Another important finding emphasized recently is that more research should be conducted on the

efficiency of nudging, especially the combined and comparable efficiency of nudging and traditional

pecuniary policy tools (Michalek et al. 2015, 26). The current literature simply does not

unequivocally answer the research question set in this thesis.

4 Conclusions

This thesis has observed the cross-section of climate economics and behavioral economics, to seek

answers to the ever-present economic issues of climate change. In the first chapter, the standard

economics approach was presented, to portray the standard analysis used for climate economic policy.

The second chapter summarized some of the behavioral critique, and especially introduced the

5 It should be specified, that Allcott and Rogers (2014) do not use the terms “nudge” or “choice architecture”, and their
results are contextualized with arguably different types of behavioral interventions, dubbed “information campaigns”
here.
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behavioral policy of nudging. In the third chapter, the efficiency of behavioral interventions was

reviewed through the available literature, and it was concluded that more evidence is needed in order

to draw strong conclusions of the impact of behavioral interventions in general, and in climate policy

specifically.

The significance of behavioral economics and its practical applications in environmental policy seem

to have increased during the past decade. This can be assumed at least by comparing the literature

before Sunstein and Thaler’s (2008) theoretical input with nudging, when the “soft [libertarian]

paternalism idea has not gained widespread acceptance among most economists” (Shogren and

Taylor 2008, 40) with the contemporary wide interest of developing nudging both as a theoretical and

a practical poliy framework (e.g. Carlsson et al. (2019)). Even though much of the critisism still

concentrates on the same ethical issues, such as autonomy and personal integrity (Schubert 2017,

330), and there may remain many unresolved questions, there is no denying that behavioral economic

policy tools and frameworks (such as nudging and choice architecture) have found their way both

into the papers of academics and policy makers. Green nudges are contemporarily seen as “promising

innovative instruments” (Schubert 2017, 40).

In light of this literature review, nudging and the accomplished practice of libertarian paternalisma

as a whole seems to be a very context dependent policy framework (Michalek et al. 2015, 26) when

compared to the “universal” Pigouvian tax solution of the standard climate economics6. The

contextual nature of any nudge policy results are emphazised in the literature, both in the case of

promising evidence for the use nudges as well as the contrary (see e.g. (Carlsson et al. 2019, 27). This

should mean for the policy maker, that the (van den Bergh, Ferrer-i-Carbonell, and Munda 2000)

Is there a synthesis to be found between the standard economics’ and the behavioral approaches in

climate policy? This seems to be an open research gap (Hummel and Maedche 2019), because

nudging is at heart a well popularized policy practice approach, not so much a scientific theory (e.g.

Ölander and Thøgersen (2014, 353–54)). There seems to be, however, a noticeable academic effort

recently to broaden the concept into a better defined “nudge theory” for the utility of future research

and policy making alike (e.g. Schubert (2017), Carlsson et al. (2019)). Perhaps this effort, combined

with the future empirical research on nudge efficiency, will in time reveal the promising potential of

behavioral interventions as a climate policy tool.

6 Although the cost-benefit approach clearly has its own problems with e.g. distributional effects and political feasibility
as trade-offs with cost-efficiency (Goulder and Parry 2008, 153).
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