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ABSTRACT
Knowledge about how implemented policy instruments have
performed is important for designing effective and efficient policy
instruments that contribute to reductions of greenhouse gas
emissions. This paper carries out a meta-evaluation of ex-post
evaluations of climate policy instruments in the freight transport
sector. By analysing the outcomes and quality of evaluations, the
aim is to identify whether estimated effects of policy instruments
can be compared between evaluations and if the results are
appropriate to use for evidence-based decision making. To
analyse these aspects, commonly applied evaluation criteria are
assessed and classified according to an assessment scale. We
confirm that few ex-post evaluations are carried out and that
there is a gap between evaluation theory and how ex-post policy
evaluations are performed in practice, where evaluation criteria
recommended in policy evaluation guidelines are found to often
be neglected in evaluations. The result is a lack of systematic
climate policy evaluation which hinders reliable conclusions
about the effect of policy instruments. There is a need for more
systematic monitoring and evaluation of implemented policy
instruments and we suggest that evidence-based decision
making can be improved by adjusting current policy evaluation
guidelines and by introducing an evaluation obligation.
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1. Introduction

Climate change is one of the world’s most challenging problems and the reduction of
greenhouse gas (GHG) emissions is vital to avoid detrimental effects on the environment
and society (Intergovernmental Panel on Climate Change (IPCC), 2022). The IPCC of the
United Nations (UN) published its sixth assessment report in 2021 with the overarching
message that observed increases in GHG concentrations unequivocally are caused by
human activities and that “global warming of 1.5°C and 2°C will be exceeded during
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the twenty-first century unless deep reductions in CO2 and other greenhouse gas emis-
sions occur in the coming decades” (IPCC, 2021).

Following the Paris Agreement in 2015, where the goal was set to limit global warming
to well below 2°C and preferably to 1.5°C compared to pre-industrial levels (UN, 2022),
several countries have adopted targets of GHG emissions reductions within the transport
sector to help curb climate change. For example, as part of the European Green Deal to
reduce GHG emissions by at least 55% by 2030 compared to 1990 levels, the European
Commission (EC) has proposed several policy measures in the “Fit for 55 Package” to
target the emissions within the transport sector (EC, 2021, 2022). The transport sector
has the highest reliance on fossil fuels of all sectors and accounts for about one-
quarter of the global CO2 emissions (International Energy Agency (IEA), 2021a, 2022a).
Of the GHG emissions from the transport sector, freight transport (heavy duty trucks,
rail, and shipping) accounts for about one-third of the emissions (IEA, 2021b).1 Further-
more, global GHG emissions from freight transport have increased by about 37% over
the last two decades (IEA, 2022a) and the demand for freight transports are forecasted
to increase (IEA, 2022a; International Transport Forum (ITF), 2019).

To achieve necessary reductions of GHG emissions from freight transports, the use and
implementation of policy instruments that can encourage a transition towards renewable
fuels, a modal shift to less GHG-intensive transport modes, and an improvement of the
operational and technical energy efficiency are needed (IEA, 2021b). To ensure that the
targets of GHG reductions will be achieved at the lowest cost for society, the implemented
policy instruments should be effective and efficient. However, although there exist
numerous climate policy instruments in the freight transport sector, evaluations of
them have been found to be lacking in many ways (ITF, 2022; Takman et al., 2020;
Takman & Gonzalez-Aregall, 2021). For example, occasional evaluations are more
common than regular monitoring of policy instruments and evaluations often lack
quantifications of policy instruments’ effects (ITF, 2022), which limits the understanding
about the performance of currently implemented policy instruments and the continuous
adaptation and improvement of them.

Policy evaluations are important for understanding how well policy instruments work
and whether they have been successful in achieving their targets. They can provide
useful information for policy makers on which policy instruments to implement in the
future as well as how to improve or correct already implemented ones. However, previous
literature has found that there is a gap between evaluation theory and how ex-post policy
evaluations are performed in practice (Huitema et al., 2011) and that policy evaluations
often use different types of methods which makes comparisons between them difficult
(Harmelink et al., 2008; Haug et al., 2010). Furthermore, since policy evaluations may
uncover critical problems of the evaluated policy instrument, which may call for legislative
repeal, there is a risk of selective or biased policy evaluations (Bovens et al., 2008; Masten-
broek et al., 2016; Schoenefeld & Jordan, 2017). For example, Huitema et al. (2011) find that
governmental bodies, which often have a specified policy agenda, are less likely to chal-
lenge established goals in policy evaluations than other actors, and Hildén (2011) finds
that independent evaluations, which have greater possibilities to contribute to reflexive
learning, are less likely to enter the policy cycle. To draw reliable conclusions about the per-
formance of policy instruments and to ensure evidence-based decisionmaking, it is essen-
tial that evaluations have adequate methodological quality and legitimate analyses.
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The purpose of this study is to increase the knowledge about evaluations of climate
policy instruments in the freight transport sector by reviewing policy evaluations and car-
rying out a meta-evaluation.2 By examining which types of policy instruments that are
evaluated and the outcomes and quality of evaluations, the aim is to identify whether esti-
mated effects of policy instruments can be compared between evaluations and if the
results are appropriate to use for evidence-based decision making. To analyse these
aspects, commonly applied evaluation criteria are assessed and classified according to
an assessment scale for each included evaluation.

Despite an increased implementation of climate policy instruments (Michaelowa et al.,
2018) and an increased recognition of the value of policy evaluations (Fujiwara et al.,
2019), there are relatively few studies that systematically compile and assess the effects
and results of climate policy evaluations in practice. There are a few exceptions, such
as Haug et al. (2010), Huitema et al. (2011), Auld et al. (2014), and Fujiwara et al. (2019),
which provide systematic reviews of ex-post climate policy evaluations. What these
studies have in common, including with this paper, is that they all use the method of
meta-analysis. However, they differ from this paper since they mainly focus on the evalu-
ation outcomes, whereas the quality of the evaluations is not considered to a large extent.
Hence, this study contributes to the literature by increasing the knowledge about both
the quality of policy evaluations and the effects of climate policy instruments. By analys-
ing how evaluations fulfil recommendations in evaluation guidelines, this study contrib-
utes with knowledge and recommendations about how future evaluations should be
designed to make their conclusions more accessible for policy makers and facilitate com-
parisons of policy instruments. In addition, most previous studies, except Auld et al.
(2014), focus on evaluations of policy instruments implemented in European countries,
whereas the scope of this paper includes policy instruments implemented also elsewhere
in the world. There are, to the authors’ knowledge, no studies that systematically compile
and assess the effects and results of climate policy evaluations in the freight transport
sector. Since previous studies of evaluations of climate policy instruments, except Fuji-
wara et al. (2019), are about a decade old, this study also contributes with updated
knowledge.

2. Policy evaluation literature

To be able to review policy evaluations and carry out a meta-evaluation of them, it is first
relevant to recognise and define what policy evaluation is and what defines a “good”
policy evaluation. Crabb and Leroy (2008) define policy evaluation as “a scientific analysis
of a certain policy area, the policies of which are assessed for certain criteria, and on the
basis of which recommendations are formulated” (p.1). Vedung (2017) states that policy
evaluation is a “careful, retrospective assessment of merit, worth, and value of the admin-
istration, output and outcome of government interventions, which is intended to play a
role in future practical action situations” (p.3). According to the EC (2017a), which provides
guidelines for policy evaluations, an ex-post policy evaluation should be an evidence-
based judgement of the extent to which a policy instrument fulfils certain evaluation cri-
teria. The evaluation should consider why and how much something has changed on
account of the policy instrument, rather than just assessing what has happened. Further-
more, it should look for causality between the policy instrument and the observed
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changes, and it should be carried out after a time period long enough to allow for changes
to be identified and measured (EC, 2017a). The Organisation for Economic Co-operation
and Development (OECD) also provides guidelines for policy evaluation, in which they
include six evaluation criteria that should be used to support consistent high-quality
evaluations with a common framework (OECD, 2021). They state that the criteria
should be related to the aim and context of the specific evaluation and should not be
applied in a fixed way for all evaluations. Furthermore, the interpretation of the evaluation
criteria and the sources of evidence may be different depending on when the evaluation
is made in relation to the policy instrument’s implementation (OECD, 2021). It is therefore
important to adapt the criteria for the specific evaluation and consider which of them that
are possible to evaluate at different points in time. The most common evaluation criteria
are described below in section 3.2.

3. Method

3.1. Systematic search for policy evaluations

This study uses a systematic search for policy evaluations. The method of systematic
review facilitates the identification of all relevant research evidence that fulfils certain cri-
teria set out in a search protocol, which can reduce the risk for a biased search (Adelle
et al., 2012; Moher et al., 2009).

The search was divided into white and grey literature, where white literature refers to
papers published in peer-reviewed journals and grey literature to literature produced by
institutions not controlled by commercial publishers, such as governments, academia,
businesses, and industry (Gokhale, 1997). The search strategy used in this paper, which
is based on the methodologies described in Tsafnat et al. (2014) and Moher et al.
(2009), can be described by the following steps: (1) Preparation: decision of databases
and keywords to be used in the search, (2) Retrieval of items: searching in databases
with the aim to find all relevant items, (3) Screening: removing duplicates, then screening
titles and abstracts to remove irrelevant items, (4) Eligibility: screening full text for rel-
evance and removing items that not fulfil inclusion criteria, (5) Snowball: following cita-
tions of included items to find additional items.

Whereas there are several databases of peer-reviewed articles that can be used to
search for white literature, the search for grey literature is not as straightforward.
Instead, the search for grey literature was based on a database of climate policy instru-
ments in the freight transport sector compiled by two of the authors of this study in a
previous research project (see Takman et al. (2020) and a description of the database in
the supplemental online material).3 The search procedure, search terms for each of the
literature types, and the review process and its limitations are described in more detail
in the supplemental online material.

The following six inclusion criteria were used for all identified studies: First, the evalu-
ated policy instrument must be aimed at reducing GHG emissions in the freight transport
sector (although it can cover additional sectors). Second, the policy instrument must be
implemented as a public tool employed to correct for market failures and/or to reach
objectives in society, thus private measures are excluded. Third, it must be an evaluation
of actual outcomes of ongoing or terminated policy instruments, thus ex-ante evaluations
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are excluded. Fourth, the evaluation must include an analysis of at least one of the six
outcome evaluation criteria (described below in Table 1), thus status reports and other
descriptive reports are excluded. Fifth, the evaluation must evaluate the impact on
GHG emissions, although the impact does not have to be expressed in quantitative
terms, and sixth, the publication year of the evaluations must be sometime over the
period 2000–2021.

Table 1. Quality criteria based on criteria included in Mastenbroek et al. (2016), Huitema et al. (2011),
and Crabb and Leroy (2008), and outcome criteria based on policy evaluation guidelines by the EC
(2017a, 2017b) and the OECD (2021).
Criteria Definition

Quality criteria
Internal validity Using the same data again, can the results be replicated? Is there enough information provided in

the evaluation to be able to replicate the results (data sources and descriptions of the method)?
Reliability Are references and data sources clearly presented and described? Are the variables in the data

explained?
Robust
methodology

Is the choice of methodology well-motivated and are potential weaknesses with the method
mentioned/discussed?

Complexity Are side effects and causality analysed (in relation to the outcome variables and the scope of the
evaluation)?

Outcome criteria
Effectiveness This criterion involves an examination of the interventions’ effects and the extent to which it

achieves (or progresses towards achieving) its objectives. In cases where the intervention does
not achieve its objectives, the effectiveness analysis should include an identification of factors
hindering progress. The extent to which the observed effects can be linked to the intervention
should also be analysed. Examples of questions to answer in the evaluation to fulfil this criterion
include: Is the intervention achieving its objectives? What have been the effects of the
intervention?

Efficiency This criterion considers the relationship between the resources used for the intervention and the
resulting effects and changes generated by the intervention. The evaluation of this criterion
involves an examination of the extent to which the intervention delivers results in a timely and
cost-effective way. Examples of questions to answer in the evaluation to fulfil this criterion
include: How well are resources being used? To what extent has the intervention been cost-
effective? To what extent are the costs of the intervention justified, given the effects it has
achieved?

Relevance This criterion involves an examination of the extent to which the objectives of the intervention are
adequately defined, realistic and feasible, and whether they respond to the needs and problems
in society. Examples of questions to answer in the evaluation to fulfil this criterion include: Is the
intervention doing the right things? How well do the objectives of the intervention correspond
to the needs?

Coherence This criterion includes concepts of complementarity, harmonisation, and co-ordination. It involves
an examination of how well the intervention works together with other interventions and
actions. This may include internal coherence (i.e. coherence within institutions and with other
interventions with similar objectives) and external coherence at different levels (i.e. coherence
with other interventions and coherence with national and international obligations). Examples of
questions to answer in the evaluation to fulfil this criterion include: How well does the
intervention fit? To what extent is the intervention coherent internally and externally?

Impact This criterion considers the ultimate significance, going beyond the effectiveness criterion and the
immediate results, and involves an examination of the extent to which the intervention
generates more transformative holistic effects. Such effects may include social, environmental,
and economic effects or indirect consequences of the intervention, or enduring changes in
systems or norms. An example of a question to answer in the evaluation to fulfil this criterion is:
What difference does the intervention make?

Sustainability This criterion involves an examination of whether the benefits (e.g. economic, social, or
environmental benefits) of the intervention are likely to continue over the medium and long
term. An example of a question to answer in the evaluation to fulfil this criterion is: Will the
benefits last?
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3.2. Meta-evaluation method

To analyse the evaluations included in the meta-evaluation, their content was compiled
by using a template comprising information about the evaluation, the evaluated policy
instrument, and the evaluation criteria. More specifically, the compiled information
about the evaluation includes authors, title, abstract, type of study (white, grey),
journal name (if white literature), and publication year. More specific information about
the evaluation includes the affiliation of authors, whether the evaluation was commis-
sioned, and the purpose of the evaluation. The template also includes the name of the
evaluated policy instrument, which transport modes that are affected, the country in
which the policy instrument is implemented, the time period that the policy instrument
has been in force, and the targets, purpose and scope of the policy instrument.

The template also includes evaluation criteria related to the evaluations’ outcomes and
quality. Table 1 presents the definitions of the six most common evaluation criteria related
to the analysis of results and findings, here referred to as outcome criteria, and the four
most commonly discussed evaluation criteria measuring the quality of evaluations, here
referred to as quality criteria.

The six outcome evaluation criteria included in this study are chosen based on rec-
ommendations in policy evaluation guidelines by the EC (2017a) and the OECD (2021).
The evaluation criteria in these policy evaluation guidelines overlap, except for the criteria
of “EU added value” and “sustainability” which are specific for the EC (2017a) and the
OECD (2021) guidelines, respectively, of which the former is excluded in this study
since it only applies for policy instruments implemented in the European Union (EU).
The four quality criteria included in this study is based on criteria used by Mastenbroek
et al. (2016), Huitema et al. (2011), and Crabb and Leroy (2008) and were chosen to
measure the replicability of evaluations and the robustness and complexity of their
methods. Other criteria included in previous studies, such as the description of the
scope, the external validity, and the usefulness of the evaluation are less relevant to
include for the scope of this study.

To analyse and compare the content of the policy evaluations, the assessments of the
evaluation criteria were described both in a qualitative way and through an assessment
scale. The assessment scale was used as a tool to compare how different evaluation cri-
teria have been addressed across evaluations. For each included policy evaluation, each
evaluation criterion was classified according to the scale as follows: it was marked with
a dash symbol if the evaluation criterion was not analysed in the policy evaluation; it
was marked with an empty square symbol if the policy evaluation analyses/discusses
the evaluation criteria shortly (i.e. only parts of the aspects in the definition of the criterion
are analysed/discussed); and it was marked with a black square symbol if the policy evalu-
ation analyses/discusses the evaluation criteria in detail (i.e. all aspects in the definition of
the criterion are analysed/discussed).4

4. Results and discussion

4.1. Overview of included policy evaluations

The total number of search hits was 2198, with the majority being white literature. After
reviewing the studies’ title and abstract, there were 293 studies potentially relevant to
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include, and after reviewing their full text, 20 evaluations were found to fulfil the inclusion
criteria and are included in the meta-evaluation. The most common reasons for exclusion
are that the study does not focus on policy instruments or the transport sector, that it is
not an ex-post evaluation, or that it does not examine the effects on GHG emissions. Many
of the potentially relevant studies that evaluate policy instruments either focus on passen-
ger transport, effects on other environmental issues than GHG emissions, such as air pol-
lution, or on the policy instruments’ implementation, compliance, or enforcement (rather
than the policy outcomes). For example, among the search hits, there were several evalu-
ations of low emission zones, congestion charges, and urban freight and city logistic pol-
icies, but since those primarily are aimed at reducing air pollution or congestion, rather
than GHG emissions, they are not included in this analysis. Furthermore, many of the
potentially relevant studies are ex-ante studies or simulations of potential future policy
instruments.

Compared to previous studies, the number of included evaluations is low.5 However,
the inclusion criteria in this study are more specific, for example including the policy
instruments’ effect on GHG emissions and the focus on freight transport, which explain
the lower number of evaluations. The disadvantage of few included evaluations is that
the findings are not possible to generalise, but the advantage is that the evaluations
can be analysed more comprehensively and provide more detailed findings.

Table 2 presents an overview of the included evaluations, sorted by the type of policy
instrument evaluated. Most of the evaluations evaluate policy instruments affecting
several sectors, of which freight transport is one of them, and few of the evaluations
focus only on the effects in the freight transport sector. The most common types of eval-
uated policy instruments are different types of EU Directives or programmes (six evalu-
ations) and taxes (six evaluations), followed by biofuel policies (two evaluations), and
larger and heavier vehicles (two evaluations). There are also evaluations evaluating
several policy instruments in the same study (two evaluations), one evaluation of a volun-
tary programme and one evaluation of a vehicle access restriction. A review of the evalu-
ations’ findings and conclusions is presented in the supplemental online material.

The motivations or purposes of the evaluations are seldom mentioned, except for
evaluations of EU Directives or programmes where it is a requirement stated in the Direc-
tives. This raises the question of why some types of policy instruments are more fre-
quently analysed than others. The evaluability of policy instruments (the extent to
which a policy instrument can be reliably evaluated) may be one aspect affecting
which policy instruments that are evaluated, which can be affected by the data availability
and stakeholder interests of the intended use of the evaluation (Bovens et al., 2008; Davies
& Payne, 2015).

4.2. Classification of evaluation criteria according to the assessment scale

The classification of evaluation criteria is presented in Figure 1, and Figure 2 summarises
the number of evaluations classified according to the three levels on the assessment scale.
Of the quality criteria, Figure 2 shows that the least frequently analysed/discussed cri-
terion is complexity. More specifically, five evaluations have not included an analysis/dis-
cussion of side effects or causality of the policy instrument, and only three evaluations
provide a more detailed analysis/discussion. The other quality criteria have a relatively
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Table 2. Overview of the policy evaluations included in the meta-evaluation.

Authors
(publication year)

Type
of

study Type of policy instrument Purpose of policy instrument

Transport modes
affected (country

affected)
Years in force

(evaluated years)
Affiliation of
authors

Purpose of
evaluation

Policy
instrument
found

successful*

1 McKinnon (2005) White Larger and heavier vehicles:
increasing maximum truck
weight

Reduce truck traffic growth,
promote fuel efficiency and
cleaner vehicles

Heavy duty trucks
(United Kingdom)

2001–ongoing
(2001–2003)

University Not mentioned Yes

2 Palander (2017) White Larger and heavier vehicles:
increasing maximum truck
weight

Improve environmental
emission efficiency for road
transport in the Finnish
forest industry

Heavy duty trucks
(Finland)

2013–ongoing
(2013–2014)

University Not mentioned Yes

3 Andersson (2019) White Carbon tax Reduce GHG emissions Transport sector
(Sweden)

1991–ongoing
(1960–2005)

University Not mentioned Yes

4 Shmelev and
Speck (2018)

White Carbon tax Reduce GHG emissions Transport sector
(Sweden)

1991–ongoing
(1961–2012)

Consultants Not mentioned Mixed results

5 Bernard and
Kichian (2019)

White Carbon tax Reduce GHG emissions Road transport
sector (Canada)

2008–ongoing
(1987–2016)

University Not mentioned Mixed results

6 Elgie and McClay
(2013)

White Carbon tax Reduce GHG emissions Road transport
sector (Canada)

2008–ongoing
(2008–2012)

University Not mentioned Yes

7 Best et al. (2020) White Carbon tax Reduce GHG emissions Road transport
sector (several
countries)

1990–ongoing
(1990–2017)

University Not mentioned Mixed results

8 Aydin and Esen
(2018)

White Environmental taxes Improve environmental
problems and reduce GHG
emissions

Road transport
sector (several
countries)

1995–ongoing
(1995–2013)

University Not mentioned Mixed results

9 Canada’s Ecofiscal
Commission
(2016)

Grey Biofuel policies: production
subsidies and biofuel
mandates

Support the production and
consumption of biofuels

Road transport
sector (Canada)

Mid-2000s –
ongoing
(2010–2015)

University,
consultants

Not mentioned Mixed results

10 Navius Research
(2020)

Grey Biofuel policies: blending
mandates, carbon pricing,
low-carbon fuel standards

Reduce GHG emissions from
the transport sector

Road transport
sector (Canada)

2010–ongoing
(2010–2019)

Consultants Commissioned:
provide an annual
report of biofuels

Yes

11 Transport &
Mobility Leuven
et al. (2014)

Grey EU Directive or programme:
Directive 92/6/EEC (use of
speed limitation devices)

Improve road safety and
reduce GHG emissions

Heavy duty trucks
(European Union)

1992–ongoing
(1995–2011)

Consultants Commissioned:
required by the
Directive

Yes

12 Ricardo Energy &
Environment
and TEPR (2015)

Grey EU Directive or programme:
Directive 2009/33/EC (the
Clean Vehicles Directive)

Stimulate clean and energy-
efficient vehicles by
requiring procurers to
consider environmental
impacts

Light and heavy
duty trucks
(European Union)

2010–ongoing
(2010–2014)

Consultants Commissioned:
required by the
Directive

Mixed results
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13 EC (2016) Grey EU Directive or programme:
Directive 92/106/EEC (the
Combined Transport
Directive)

Shift road transport to more
environmentally friendly
modes

Modal shift of road
freight transport
to maritime
transport and rail
(European Union)

1992–ongoing
(1992–2015)

European
Commission

Commissioned:
required by the
Directive

Mixed results

14 ECORYS
Nederland BV
(2007)

Grey EU Directive or programme:
Marco Polo Programme I

Enhance intermodality,
reduce congestion, and
improve environmental
performance of freight
transport

Modal shift of road
freight transport
to maritime
transport and rail
(European Union)

2003–2006
(2003–2006)

Consultants Commissioned:
required by the
Programme

Yes

15 Europe
Economics
(2011)

Grey EU Directive or programme:
Marco Polo Programme I &
II

Enhance intermodality,
reduce congestion, and
improve environmental
performance of freight
transport

Modal shift of road
freight transport
to maritime
transport and rail
(European Union)

2003–2013
(2003–2010)

Consultants Commissioned:
required by the
Programme

No

16 CE Delft et al.
(2015)

Grey EU Directive or programme:
Directive 2009/28/EC (the
Renewable Energy
Directive)

Support production and
promotion of energy from
renewable sources

Transport sector
(European Union)

2009–ongoing
(2009–2014)

Consultants Commissioned:
required by the
Directive

Yes

17 Creutzig et al.
(2011)

White Several policy instruments:
Fuel efficiency standards,
renewable fuel policies

Reduce GHG emissions Road transport
sector (several
countries)

No specific year
(no specific
year)

University,
research
institute

Not mentioned No

18 Touratier-Muller
et al. (2019)

White Several policy instruments:
Voluntary reduction
programme, mandatory
compliance certification
about freight CO2 impact

Reduce CO2 emissions by
promoting synergies
between shippers and
carriers and improving
information availability

Shippers and carriers
(France)

2008–ongoing
(information
not available)

University Not mentioned Mixed results

19 Bynum et al.
(2018)

White Voluntary programme:
SmartWay Transport
Partnership

Improve fuel efficiency and
reduce environmental
impacts

Heavy duty trucks
(U.S.A.)

2004–ongoing
(2004–2015)

Government
Agency: US.
EPA

Not mentioned Yes

20 Yusuf (2018) White Vehicle access regulation:
freight vehicle access
restriction policy

Improve safety and reduce
delays, energy use, and
emissions

Heavy duty trucks
(Indonesia)

2011–ongoing
(2010–2012)

University Not mentioned Mixed results

* Policy instruments are classified as successful (not successful) if the evaluation finds that the policy instrument has (not) been effective in reducing GHG emissions and recommends that the
policy instrument should be continued (terminated or substantially improved). Evaluations are classified as “mixed results” if the evaluation finds that the policy instrument has reduced GHG
emissions, but that it is not enough to reach targets and that improvements need to be made.
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Figure 1. Classification of the evaluation criteria for each included evaluation.

Figure 2. Number of evaluations classified according to the three levels on the assessment scale for
each evaluation criteria.
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similar distribution of the number of evaluations being classified at the different levels on
the assessment scale, where around half of the evaluations are classified as having higher
detail and around two evaluations do not include any discussion about the criteria. For
the outcome evaluation criteria, Figure 2 shows that effectiveness is the most frequently
analysed criterion (which is expected because it was one of the inclusion criteria). Most of
the evaluations have analysed the criterion with a lower detail and only six evaluations
have higher detail, including whether the observed effects can be linked to the policy
instrument. The relevance criterion has the highest number of highly detailed analyses,
and efficiency and sustainability are the criteria least frequently analysed in evaluations.
The coherence and impact criteria have the same number of evaluations for the three
levels on the assessment scale, with eight not analysing the criteria and four analysing
the criteria in detail.

The most common reason for classification as lower detail of the evaluation criterion
internal validity is inadequate descriptions of surveys or questionnaires used in the evalu-
ations. For example, some evaluations used surveys to collect information to examine the
effects of the policy instruments, but many lack information about aspects such as which
questions that were asked and how respondents were chosen. For the evaluation criterion
reliability, the most common type of missing information is a description of included vari-
ables. The evaluation criterion robustmethodology addresses themotivation for the choice
of method, and it was classified as high detail if the evaluation both motivates why the
specific method is themost appropriate in addition to discussing potential methodological
weaknesses. Even though a classification as lower detail does not necessarily imply that the
methodology is of low quality, it still implies an uncertainty concerning the quality of the
method as it is hard to appreciate its motivation and potential weaknesses.6 These
findings are in line with Turnpenny et al. (2009), who find that a challenge within policy
evaluations has been how to conceptualise and measure the quality of evaluations, and
with Harmelink et al. (2008) and Haug et al. (2010) which find that policy evaluations
often use different types of methods whichmaymake comparisons between them difficult.

The evaluation criterion complexity addresses whether the evaluation uses a method
that allows an analysis of causality and potential side effects of the policy instruments.
When evaluating effects of policy instruments, it is relevant to analyse whether observed
effects are linked to the implementation of the policy instrument, or if there may be
alternative explanations (EC, 2017a; OECD, 2021). However, this study finds that the
most common method to analyse effects is to use statistics to describe or calculate
effects, which involves a risk of non-causal interpretations. The complexity criterion is
the least frequently classified as highly detailed in this study, indicating that causality
rarely can be established. Drawing conclusions about policy instruments’ effects,
without discussing alternative explanations, may lead to misleading results and difficul-
ties for policy makers in interpreting results.

The efficiency criterion is also relevant for the possibilities to compare effects of policy
instruments. For example, a policy instrument could be found to lead to substantial
reductions of GHG emissions but be very expensive in terms of costs for society, and
the same reductions could potentially be achieved more efficiently. Hence, to understand
how GHG emissions can be reduced to the lowest cost for society, an analysis of policy
instruments’ efficiency is highly relevant. However, this criterion is one of the least com-
monly evaluated outcome criteria among the included evaluations in this paper.
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4.3. Affiliation of authors and methodological choices

To connect the findings in Figure 1 to the affiliation of authors, Figures 3 and 4 show the
share of evaluations classified at the three levels of the assessment scale for each evalu-
ation criteria sorted by affiliation by authors. The affiliation of authors is divided into uni-
versity, consultants, and other, where other includes research institutes, government
agencies, the EC, and evaluations having authors with different affiliations (e.g. one uni-
versity-affiliated author and one consultant). For example, for the evaluation criterion
internal validity, Figure 3 shows that 50% of the evaluations were classified as highly
detailed, where 30% are written by authors affiliated to universities, 15% by consultants,
and 5% by others. About the same distribution can be seen for the criteria reliability and
robust methodology. For the complexity criterion, 60% of the evaluations are classified as
lower detail, where 35% are written by university-affiliated authors. Figure 4 shows the
corresponding results for the outcome criteria. Of the effectiveness analyses that have
a higher detail, it is the same share of evaluations with authors having university affiliation
as being consultants. For the criteria efficiency, relevance, coherence, and impact,

Figure 3. The share of evaluations for each quality criterion classified according to the three levels on
the assessment scale, sorted by author affiliation.

Figure 4. The share of evaluations for each outcome criterion classified according to the three levels
on the assessment scale, sorted by author affiliation.
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consultants provided a detailed analysis for about 15–20% of the evaluations, whereas
university-affiliated authors commonly did not present an analysis of these.

The main findings from these figures are that evaluations written by authors with uni-
versity affiliation are found to include a higher level of detail about the quality criteria and
fewer outcome evaluation criteria compared to authors affiliated as consultants. One
explanation for these results is that consultants more often write reports (grey literature)
with a broader scope than university-affiliated authors who more often write articles with
a narrower scope to be published in peer-reviewed journals (white literature). A deeper
analysis of the affiliation of authors is provided in section 4.4.2.

The meta-evaluation also comprises information about the evaluations’ methodologi-
cal choice and whether evaluations classify evaluated policy instruments as successful.7

Nine evaluations conclude that the evaluated policy instrument has been effective in
reducing GHG emissions and an additional nine of the evaluations present mixed
results about the effectiveness of their evaluated policy instruments and argue that the
policy instrument has achieved GHG emission reductions, although these are not
enough to reach targets. Two evaluations find that the policy instrument has not been
effective in reducing GHG emissions and argue that the policy instrument should be ter-
minated or substantially improved. There is almost no difference between white and grey
literature in the conclusions about the policy instruments’ successfulness. Of the nine
evaluations that have concluded the evaluated policy instrument(s) to be successful,
four have a higher detail level on the criteria internal validity, reliability, and robust meth-
odology, only two have a higher detail on the effectiveness criterion, and only one has a
higher detail level on the complexity criterion. Themost common type of method is to use
statistics to make calculations or descriptive analyses to examine the effects of policy
instruments, for which eight are grey literature and five are white literature. Six evalu-
ations use econometric approaches, and these are only white literature. Literature
review and survey/interviews are used by eight and seven evaluations, respectively,
and is more commonly used in grey literature, especially for survey/interviews. Due to
uncertainties related to the methodological quality and weaknesses in terms of lacking
causality analyses, the conclusions about successfulness from these evaluations should
be interpreted with caution (see section 4.4.1 for a deeper analysis).

4.4. Case studies of how studies approach different evaluation criteria

With the aim to better understand how different evaluation criteria are approached in
evaluations and to assess how the fulfilment of different criteria can be improved in
future evaluations, this section reviews certain criteria in more detail.

4.4.1. The complexity criterion
The evaluation by Bynum et al. (2018), which examines how a voluntary policy model con-
tribute to fuel efficiency and reduced environmental impacts from freight transport, is
classified as not having analysed the complexity criterion. By reviewing the literature
and providing statistics of CO2 emission reductions, they conclude that the evaluated
policy instrument is effective. However, side effects and causality are not discussed,
which weakens the relatively strong conclusion of the policy instrument being
effective. For example, observed effects are only provided for firms that have entered
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the programme but lacks a comparison with firms that did not. Therefore, a relevant dis-
cussion could be whether there is a risk for a self-selection bias, i.e. that firms that already
have taken steps towards reducing CO2 emissions may be more likely to enter the pro-
gramme than others. Another relevant analysis could be to compare observed effects
between included firms with firms outside of the programme to examine whether the
same change can be seen in the whole sector or whether the effects are likely an effect
of the programme. Furthermore, the evaluation mentions that a mandatory programme
that sets GHG and fuel efficiency standards recently was implemented, but no discussion
of its potential effects is included. In addition, no potential side effects from the policy
instrument are discussed, where for example, factors such as changes in freight transport
supply, rebound effects, or modal shifts could be relevant to discuss.

The evaluation by McKinnon (2005), which evaluates the effects of increasing the
maximum legal weight of trucks in the UK, is classified as having analysed the complexity
criterion at lower detail. By providing statistics of traffic levels, transport costs, and emis-
sions, the paper finds that the evaluated policy instrument has yielded economic and
environmental benefits and that there is a motivation for a further increase in the
weight limit. Although McKinnon (2005) shortly discusses the potential impact of other
policy instruments, potential side effects, such as a shift of freight from rail to road, are
not discussed.

The study by Andersson (2019), which assesses the environmental efficiency of the
Swedish carbon tax on transport fuels, is classified as having analysed the complexity cri-
terion at higher detail. By using an econometric approach and a synthetic control method
to estimate the effects in the transport sector, Andersson (2019) finds that the policy
instrument has been successful in significantly reducing CO2 emissions. The method of
constructing a “synthetic Sweden” (a control group of OECD countries that resemble
Sweden) represents the counterfactual of not implementing a carbon tax (Andersson,
2019), which allows for a causality analysis and an examination of the extent to which
the observed effects can be linked to the intervention. In addition, the paper examines
alternative explanations for the results and discusses side effects such as risks for
carbon leakage through cross-border shopping of fuel.

All three studies above conclude that the evaluated policy instruments have been suc-
cessful, yet the evidence supporting their conclusions differ. Conclusions about a policy
instrument being successful without consideration of side effects or causality may lead
to overestimated or underestimated effects and misleading recommendations for
policy makers. Of the nine evaluations in this study that have concluded that the evalu-
ated policy instrument(s) are successful, only one is classified as having a higher detail
level on the complexity criterion. Though causality can be difficult to establish, evalu-
ations should nevertheless include discussions of alternative explanations to the observed
effects and discuss potential side effects that may influence the results to better inform
evidence-based decision making.

4.4.2. Objectivity and affiliation of evaluators
As policy evaluations may uncover critical problems of the evaluated policy instrument,
which may call for legislative repeal, there is a risk of selective or biased policy evaluations
due to political pressures. This risk is increased when the evaluator has a governmental
connection or when governmental actors commission organisations to conduct
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evaluations (Bovens et al., 2008; Mastenbroek et al., 2016; Schoenefeld & Jordan, 2017).
Other sources of influence, for example lobbying or economic interests may of course
also influence how evaluations are carried out and which results that are reported. As
described in section 4.3, there is almost no difference between white and grey literature
in terms of the results regarding the policy instruments’ successfulness. This indicates that
there is no difference in judgements made of policy instruments’ successfulness.
However, depending on the interpretation of what a successful policy instrument is,
evaluations that are classified as having mixed results about the effectiveness could in
many cases instead be classified as not successful. For example, although evaluations
classified as mixed results may observe reductions of GHG emissions, some conclude
that the stringency of the policy instrument should increase, which in a way is equivalent
to the policy instrument not being successful in terms of reaching the targets in its current
design. For example, Ricardo Energy & Environment and TEPR (2015) find that the Clean
Vehicles Directive has had a very limited effect on CO2 emissions, but still recommends
that the policy instrument should be retained because there are no alternative policy
instruments identified. Another example is CE Delft et al. (2015), which evaluate the
Renewable Energy Directive and find that the growth rate of renewable energy was
lower than necessary to achieve the target in the transport sector, but still recommend
that the Directive should be maintained due to policy stability. In both of these cases,
the evaluations were commissioned by the EC.

In Bynum et al. (2018), the evaluators are affiliated with the same agency that launched
the evaluated policy instrument. Although this may involve benefits such as the authors
having an inside knowledge for how the policy works, there is also a risk for a lack of inde-
pendence and less critical evaluations (Schoenefeld & Jordan, 2017). There are some
examples in Bynum et al. (2018) that raises a question of such lack of independence.
First, the authors only present barriers for reducing GHG emissions that are addressed
by the evaluated policy instrument, while not mentioning other barriers not addressed
by the policy instrument. Second, the evaluation concludes that the programme has
observed significant behavioural changes, but states that these cannot be quantified.
Third, the evaluation provides statistics of reduced CO2 emissions for only two categories,
while the CO2 emissions for other categories are not evaluated. Despite weaknesses in evi-
dence, the authors conclude that the evaluated policy instrument is effective. These
examples could be an indication of a situation referred to as a confirmation bias, where
only the evidence that support the policy instrument are presented, and which Schoene-
feld and Jordan (2017) argue is a risk in internal evaluations.

If evaluations’ analyses of the quality criteria are lacking, there is a higher risk for biased
evaluations due to reduced replicability and verification of evidence. The finding that
evaluations written by authors with university affiliation more often include a higher
level of detail about the quality criteria compared to authors affiliated as consultants
suggests that these more often take measures to reduce the risk for biased evaluations.
As previously mentioned, university-affiliated authors more often aim to publish articles
in peer-reviewed journals (white literature), which potentially can explain the higher
level of detail about the quality criteria. Being able to publish an evaluation in peer-
reviewed journals could be a guideline for policy evaluators for how quality criteria
should be implemented.
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Although these findings cannot be generalised due to the low number of included
evaluations, they are in line with findings of earlier studies. Few of the included evalu-
ations state the motivation or purpose of the evaluation, discuss the extent to which
established political targets are appropriate, or whether there are any competing interests
involved, which is a finding in line with Turnpenny et al. (2009), who found that few evalu-
ations address or question underlying political motivations or the framing of the evalu-
ations. Additionally, both Haug et al. (2010) and Huitema et al. (2011) found that most
evaluations analyse the effectiveness and goal achievement of the policy instrument,
but that few analyse reflexive learning.

4.4.3. How variations in quality criteria may affect comparability of results
An example of a difficulty in comparing results of evaluations is when evaluations come to
different conclusions. For example, of the two evaluations of the Swedish carbon tax
included in this study, one finds that the tax is an effective and efficient policy instrument
(Andersson, 2019) and the other finds no significant effect and concludes that policy
makers should not rely entirely on taxation to achieve environmental targets (Shmelev
& Speck, 2018). Since Andersson (2019) describes the method in detail, discusses meth-
odological weaknesses, compares results with earlier studies, and includes a causality
analysis as well as an identification of potential side effects, the evaluation has been
classified as having higher detail on both robust methodology and complexity.
Shmelev and Speck (2018) include almost no description of the method, do not discuss
potential weaknesses, and do not include any complexity analysis, which is why the evalu-
ation criteria robust methodology and complexity have been classified as the lowest level
of detail. Based on this information, the findings by Andersson (2019) seem more reliable
compared to those by Shmelev and Speck (2018) since the method is explained in more
detail, is possible to replicate, and includes an analysis of whether the observed effects
can be linked to the policy instrument. This type of finding highlights the importance
of comparability between evaluations to ensure evidence-based decision making. It
also points to how the criteria can be used to determine how to interpret contradicting
results on the same policy.

5. Conclusions and recommendations

To increase the knowledge about evaluations of climate policy instruments in the freight
transport sector, this study reviews policy evaluations and carries out a meta-evaluation.
The aims are to identify whether estimated effects of policy instruments can be compared
between evaluations and if the results are appropriate to use for evidence-based decision
making, which can contribute with important implications for policy makers aiming at
reducing GHG emissions from freight transport. Based on the results and discussion,
this study comes to the following conclusions and recommendations:

. Few policy evaluations were found to evaluate the effects on GHG emissions of climate
policy instruments in the freight transport sector. This is of high concern given the ambi-
tions political goals with respect to cutting GHG emissions and the numerous climate
policy instruments that, at least partly, are designed to address emission reductions.
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Instead, many evaluations analyse effects on other environmental issues, such as air
pollution, or the policy instruments’ implementation, compliance, or enforcement.

. An obligation to evaluate policy instruments should be considered. This study shows that
due to insufficient transparency of methodological choice and data sources, as well as
insufficient analyses of the policy instruments’ performance, many evaluations are not
suitable to inform evidence-based decision making or for comparing the performance
of different policy instruments. To ensure that climate targets are reached efficiently,
there is a need for more systematic monitoring and evaluation of implemented policy
instruments that could inform adaptations or removals of existing policies and introduc-
tion of new. This could potentially be achieved through a policy evaluation obligation.
Such an obligation should at least involve the following conditions: First, policy instru-
ments must have clear targets that can be assessed. Second, the availability of data
needed to evaluate policy instruments must be reviewed at the time of policy
implementation. If the required data is unavailable, measures should be taken to
collect such data to increase the evaluability of the policy instrument. Third, clear guide-
lines and evaluation procedures are needed for evaluators (see below).

. Evaluations guidelines for evaluators should be improved. Although current evaluation
guidelines (by the EC and the OECD) include relevant evaluation criteria, they could
be improved to enable more consistency and comparability across evaluation
studies. Methodological recommendations are currently missing in the guidelines by
the OECD (2021) and partly missing in the guidelines by the EC (2017a). The OECD
(2021) does not include any specific methodological recommendations in the evalu-
ation guidelines, while the EC (2017a) states that the most appropriate method
should be used to assess impacts, that evaluators should be transparent about the
methodological choices, and that limitations of data or methodologies, as well as
risks of unintended consequences, should be transparent and clearly mentioned. Pub-
lishers of policy evaluation guidelines should consider including the following rec-
ommendations: First, to be able to compare climate policy instruments in the
transport sector and understand whether they contribute to achieving targets to the
lowest cost for society, all evaluations must at least include an assessment of their
effectiveness and efficiency. Second, to ensure that the estimated effects of policy
instruments are not overestimated or underestimated, analyses of the policy instru-
ments’ side effects and the causality between the implementation and the effects
should be included. Third, the evaluating actor must be unbiased, and any competing
interests must be clearly stated. Fourth, to be able to draw reliable conclusions about
policy instruments’ performance, conclusions in evaluations should be based on appro-
priate evidence where the credibility and interpretation of the evidence should be
clear. Therefore, guidelines of policy evaluations should consider including recommen-
dations of well-motivated choice of methodology, comparisons with related studies,
and discussions of potential weaknesses.

Policy evaluations are highlighted as an important part of ensuring evidence-based
decision making, and they are often discussed as something that we need more of.
Yet, this study has pointed out that it may be just as important to ensure that evaluations
have sufficiently high quality and address aspects related to causality and efficiency. This
study concludes that there is too little systematic climate policy evaluation in the freight
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transport sector to be able to compare results, draw reliable conclusions and support evi-
dence-based policy making. To understand how climate policy evaluations can become
more systematic and of higher quality, relevant areas for future research may include
investigating barriers and conditions for the evaluability of climate policy instruments,
the connection between ex-ante and ex-post evaluations, and which evaluation
methods that are suitable for evaluating different types of policy instruments.

Notes

1. Rail and shipping include both passenger transport and freight transport.
2. Here, a meta-evaluation is defined as a systematic review of evaluations to determine the

quality of their methods and findings (Cooksy & Caracelli, 2005).
3. The policy database is available by contacting the corresponding author of this study.
4. A classification as lower detail does not necessarily imply that the evaluation has low quality,

it only indicates that the criterion was not discussed or motivated in detail.
5. This can be compared with 165 evaluations in Auld et al. (2014), 236 evaluations in Fujiwara

et al. (2019), 262 evaluations in Haug et al. (2010), and 259 evaluations in Huitema et al.
(2011).

6. Regarding the criteria of robust methodology and reliability, it is beyond the scope of this
study to analyse the quality of evaluations’ methods and whether relevant and complete
data sources has been used. Such analyses would require that all included evaluations
have well-described methodologies and that the authors of this study have good knowledge
within all methodologies used in the included evaluations as well as research areas. Thus, to
avoid misleading or biased analyses of these criteria, this study reviews the description and
motivation for the chosen method and the presentation of data sources and references.

7. Figure S1 in the supplemental online material presents a summary of the evaluations’ con-
clusions about the policy instruments’ successfulness. Figure S2 in the supplemental online
material shows the number of evaluations using different types of methods.
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