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Abstract
National policy ambition plays a central role in climate change governance under the Paris Agreement and is now a focus
of rapidly emerging literature. In this contribution, we argue that policy ambition can be captured by the level of national
policy activity, which in accordance with the existing literature should be referred to as “policy density.” In this study, we
measure climate policy density by drawing on three publicly available databases. All three measurements show an upward
trend in the adoption of climate policy. However, our empirical comparison also reveals differences between the measure‐
ments with regard to the degree of policy expansion and sectoral coverage, which are due to differences in the type of
policies in the databases. For the first time, we compare the patterns of policy density within each database (2000–2019)
and reveal that while they are different, they are nonetheless potentially complementary. Since the choice of the database
and the resulting measurement of policy density ultimately depend on the questions posed by researchers, we conclude
by discussing whether some questions are better answered by some measurements than others.
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1. Introduction
Two recent developments in climate politics have moved
national climate policies and their “ambition” into
the limelight. First, the entry into force of the Paris
Agreement in 2015 meant that the nationally deter‐
mined contributions are defined as the main mechanism
for discerning a country’s level of climate ambition. After
2015, state‐level actors in general and national govern‐
ments in particular have played an even more important
role in steering climate governance (Jordan & Huitema,
2014a, 2014b; Tobin, 2017).
Second, because of NGOs and social movements such
as Fridays for Future, policymakers are under more polit‐
ical pressure to increase the ambition level of national
policies (Jordan et al., 2022; Little, 2020). These actors
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do not only protest for more ambitious climate action
but also resort to other means such as climate change
litigation. A particularly prominent case is the lawsuit
filed against the oil company Shell by Friends of the Earth
Netherlands and six other Dutch NGOs. Likewise, in 2021,
Fridays for Future appealed to Germany’s Constitutional
Court with the goal of exerting pressure on policymakers
to take more ambitious climate action. In both cases, the
courts ruled in favour of the plaintiffs and asked for more
ambitious national action.
While there is agreement that climate policy refers to
policy measures (adopted by the legislature or the exec‐
utive; e.g., Fankhauser et al., 2016) that aim at limiting
or reducing greenhouse gas (GHG) emissions (Iacobuta
et al., 2018; MacNeil, 2021), somewhat surprisingly, aca‐
demics and practitioners lack a shared understanding
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of what “climate policy ambition” means. From a con‐
ceptua viewpoint, many policy analysts would equate
the “level of ambition” with the “stringency” (Knill et al.,
2012) of the policy measures adopted. In the case of cli‐
mate policy, this means an assessment of how rapidly
and/or firmly they are expected to facilitate GHG reduc‐
tions (Schaffrin et al., 2015; Tobin, 2017).
However, it is widely acknowledged that gathering
such data is difficult in practical terms, especially when it
covers many countries and extends over long periods of
time. So, what alternatives exist to measure climate pol‐
icy ambition? A proposal put forth by Knill et al. (2012)
and adopted in the literature on climate policy (see, e.g.,
Eskander & Fankhauser, 2020; Le Quéré et al., 2020;
Schaffrin et al., 2015) is to equate ambition with “policy
density” (that is, the number of policies or policy instru‐
ments). In this article, we suggest that measurements
based on the notion of policy density can be constructed
based on existing databases that include information on
policies and/or policy instruments.
In the remainder of this article, we concentrate
on three of the most well‐known and authoritative
extant databases: the Climate Change Laws of the World
database (CCLW), produced by the Grantham Research
Institute on Climate Change and the Environment at
the London School of Economics and Political Science
(Townshend et al., 2011b); the Climate Policy Database
(CPD) published by the NewClimate Institute (2022);
and the Policies and Measures Database (PMD), pro‐
vided by the International Energy Agency (IEA) and
the International Renewable Energy Agency (IRENA).
The overall question we aim to explore is: How comple‐
mentary are the different density measurements that
can be derived from the different datasets? In the sec‐
tions that follow, we first clarify how each database
conceives of “policy,” then identify the data in each
that is most relevant to “density,” and extract that data
from each database. Then we explore what patterns are
revealed for the period 2000–2019. The final section con‐
cludes and identifies future research needs.
2. Climate Policy Ambition: A Density Approach
In our understanding, climate policy ambition does not
refer to individual policy instruments such as emission
reduction regulations but to “bundles” or “portfolios”
of policy goals, laws, and policy instruments as the
research on policy design has highlighted (see Howlett &
Mukherjee, 2014). One way to make sense of these bun‐
dles is to relate them to the concepts of policy density
and policy stringency as put forth by Knill et al. (2012).
Conceptually, policy density captures the policy activity
level and internal differentiation of a policy field in terms
of the policy instruments it comprises. To operationalize
this concept, Knill et al. (2012) rely on the number of poli‐
cies or instruments.
By contrast, policy stringency captures the degree
to which the policy instruments adopted require target
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groups to change their behaviour. For example, providing
subsidies for electric vehicles constrains the individuals’
behaviour to a lesser degree than making the purchase
of electric vehicles mandatory. The second dimension of
policy stringency refers to the scope of a policy. To come
back to the previous example, governments could make
the purchase of electric vehicles mandatory in all cases or
only for a subset such as brand‐new ones. In the first case,
the policy instrument would be stricter than in the lat‐
ter. This coding was applied to climate policy by Schaffrin
et al. (2015), for example. Another approach to assess cli‐
mate policies’ stringency is to evaluate to what degree
they contain durability and flexibility devices, which pre‐
vent policies from being dismantled and simultaneously
enable adjustments in case of changes in circumstances
(Jordan & Moore, 2022).
With both policy density and stringency, information
on all relevant policies and policy instruments can then
be used to construct aggregate‐level measurements of
policy ambition. The measurements can be constructed
to capture the number of policy instruments at one point
in time or an accumulated number. The latter corre‐
sponds to a measurement of the total policy stock as it
changes over a given period of time.
Policy density and policy stringency are interrelated
measurements (Schaffrin et al., 2015). Policy stringency
cannot be assessed if no policies or policy instruments
are adopted. From this perspective, in comparison to pol‐
icy density, policy stringency provides a more granular
measurement of climate policy ambition. However, a key
issue—which has both significant theoretical and empir‐
ical implications—is whether such granularity is always
absolutely necessary given the relative difficulty of col‐
lecting reliable data.
In this article, we concentrate on climate policy den‐
sity as one way of measuring climate policy ambition.
A government’s willingness to address climate change is
reflected by policy activity. Thus, in our understanding,
the higher the policy density (i.e., the greater the num‐
ber of policy measures in place) the higher the level of
climate ambition.
Clearly, policy density is an indicator of climate ambi‐
tion. Depending on the operationalization approach and
the databases used, we could obtain different empirical
measures of climate policy ambition, which could lead to
different conclusions when used for analytical purposes
or deriving policy prescriptions. Therefore, in this article
we provide a comparative assessment of the patterns of
policy density revealed by different databases.
3. Climate Policy Databases
In this section, we summarise three popular climate pol‐
icy databases. Furthermore, we compare the empirical
data contained within each in order to set the stage for
the construction of our policy density measurements.
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3.1. The Climate Change Laws of the World Database
The CCLW database comprises national‐level climate
change acts from 1947 until 2021 for 197 countries plus
the European Union. As of 2020, the database included
1,801 laws on climate change mitigation. The collec‐
tion of climate legislation originates from a collaboration
between the Grantham Research Institute on Climate
Change and the Environment and GLOBE International
with the aim to help legislators transform a set of
agreed legislative principles on climate change into
nationally appropriate legislation (Townshend et al.,
2011a). Different authors have used it to evaluate global
progress in adopting climate policies (Averchenkova &
Bassi, 2016; Dubash et al., 2013; Iacobuta et al., 2018;
Mehryar & Surminski, 2021; N. M. Schmidt & Fleig,
2018; Townshend et al., 2011b, 2013), to understand
the political economy of passing climate laws (Eskander
& Fankhauser, 2020; Fankhauser et al., 2016) and/or
to identify good practice in climate change governance
(Averchenkova et al., 2017).
The CCLW database collects climate laws mostly from
official sources such as government websites, parlia‐
mentary records, and court documents with the aim of
being as comprehensive as possible (Grantham Research
Institute on Climate Change and the Environment, 2022).
The selection of policies is limited to legal documents
adopted by decision‐making bodies. This coding decision
has the advantage that the database comprises climate
policy outputs only. From a methodological viewpoint,
this entails that the individual data points are homoge‐
nous and therefore comparable across countries and over
time. Therefore, this dataset lends itself to assessing both
policy dynamics and global patterns of climate policy.
A limitation is that it covers only climate laws which
are still in force. Although the database was recently
modified to provide the history of law—including its
amendments–repealed laws are excluded (Eskander
& Fankhauser, 2020; Grantham Research Institute on
Climate Change and the Environment, 2022). In fact,
this particular coding decision has an important conse‐
quence for the temporal dynamics of the data provided
by the CCLW database since it only captures the expan‐
sion of climate policy but not its dismantling, which is,
however, a potentially important form of policy change
(Burns & Tobin, 2020; Jordan et al., 2013).
3.2. The Climate Policy Database
The CPD comprises data on national climate change
mitigation policy and is collected by the NewClimate
Institute, supported by PBL Netherlands Environmental
Assessment Agency and Wageningen University and
Research (NewClimate Institute, 2022). The database
was originally compiled to track policy adoption and
detect gaps in climate policy (Nascimento et al., 2022).
Several authors have used it to analyze patterns of cli‐
mate policy adoption (Iacobuta et al., 2018) and the
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impact of mitigation policies on GHG emissions (Fekete
et al., 2021; Giarola et al., 2021; Roelfsema et al.,
2018, 2020).
The database is composed of data retrieved from a
large number of sources, including Climate Watch, the
IEA/IRENA Policy Database, and the CCLW (NewClimate
Institute, 2022). The latest release was published in 2020
and includes 4,924 mitigation policies for 196 countries
covering an observation period from 1927 to 2020 (i.e.,
nearly three times as many policies compared to the
CCLW in the same observation period). The data is most
complete for the G20 countries (NewClimate Institute,
2022), which one could see as a limitation, at least at first
glance. However, the G20 countries account for the lion’s
share of global GHG emissions and, therefore, giving pri‐
ority to this group is plausible.
Although there is still a large share of missing years
for repealed policies, the database, by construction, pro‐
vides information on the year of adoption as well as the
year in which a policy measure ended. The latter is partic‐
ularly important for investment programs and financial
instruments that typically run for a fixed period of time.
This not only facilitates measuring policy density compre‐
hensively over time but also gauging the extent of policy
dismantling (and therefore a reduction in policy density).
One major limitation is that it does not further define
what types of policy it includes. Therefore, it is not possi‐
ble to differentiate between binding laws or non‐binding
acts without additionally coding manually the informa‐
tion provided by the corresponding short description
(Iacobuta et al., 2018).
3.3. The Policies and Measures Database
The PMD brings together a collection of mostly energy‐
related climate policy measures. It is assembled and
maintained by the IEA and the IRENA (IEA, 2022).
The database as it exists today is the result of a long‐
standing collection effort dating back to 1999, drawn
from various other databases and information provided
by national governments and partner organizations and
analyses carried out by the IEA and IRENA. The data
included in the database is periodically reviewed by the
national governments (IEA, 2022). The database was orig‐
inally developed to provide policy data for scenario ana‐
lyses in the World Energy Outlook, the IEA’s flagship pub‐
lication (IEA, 2021). Today, it offers an established data
source for studies focusing on decarbonization‐related
policy measures (Le Quéré et al., 2019; Wang & Chen,
2019). It has also been used to address more specific
research questions such as the outcomes of renewable
energy incentives (Bölük & Kaplan, 2022), the clean
energy transition (Müller et al., 2021), and the diffu‐
sion of renewable energy policies (Baldwin et al., 2019).
The data coverage of the PMD is similar to that of the
CPD since it also comprises both binding formal laws and
additional policy measures and programs of which some
are also of a voluntary character.
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The main advantage of the PMD is that it provides
the most homogenous set of climate policy measures
because of its focus on the energy sector. In addition,
it provides detailed information on the type of instru‐
ments comprising a given policy, which allows a more
fine‐grained evaluation of policy instrument mixes.
A limitation compared to the other databases is that
the PMD comprises information on mitigation policies
only. Furthermore, while the database provides infor‐
mation on the current status of a policy measure (i.e.,
whether it is still in force or not), it does not list the year
in which a policy ended, which also hampers the empiri‐
cal assessment of policy dismantling.
3.4. The Climate Policy Databases: A Comparison
Table 1 gives an overview of the three databases, which
can be used to construct different kinds of policy indi‐
cators. We contend that all are suitable for construct‐
ing a density‐based indicator of climate policy ambition.
However, of the three, only the CPD contains information
on the year in which a policy measure was dismantled.
It is important to have access to an additional database
that includes this information because the CCLW and
the PMD do not allow for identifying when a given pol‐
icy was terminated. By checking the correlation between
the three climate policy density indicators, we will be
able to determine to what extent the operationalization
approach of the CCLW and PMD could result in over‐
estimating the level of climate policy ambition.
In addition to the points discussed above, Table 1
reveals that the coverage of sectors varies across the
databases as does the coverage of policy instruments;
both are of interest when constructing a density‐based
measurement. The CCLW differentiates between the
greatest number of sectors, whereas the CPD offers
the most granular coding of climate policy measures.
The PMD differs in that it explicitly focuses on the energy
sector coverage.
4. A Comparison of Policy Density Derived From
the Databases
To construct the density measurements, we cumulate
the number of policies countries adopted in a given year
over time. Our sample comprises 44 countries that are
members of the Organization for Economic Cooperation
and Development (OECD) together with Brazil, Russia,
India, Indonesia, China, and South Africa. We chose the
OECD countries as a comparatively homogeneous group
of industrialized countries with large CO2 emissions and
for which there is good data availability. Brazil, Russia,
India, Indonesia, China, and South Africa have been
added to incorporate countries with rising CO2 emissions.
We compare our policy density measurements for the
time period from 2000 to 2019. The first measurement
of policy density in 2000 includes the number of poli‐
cies adopted between 1927 (the first year the databases
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report a climate policy) and 1999 to incorporate previous
policy activity. The measurements constructed based on
the CCLW and the PMD are limited to policy expansion as
these databases do not provide information on the year
policies stopped being in force. The measurement based
on the CPD also includes information on policies disman‐
tled during the observation period, i.e., policies repealed
in a year t are removed from the density measurement
in year t + 1.
4.1. General Measurements of Climate Policy Density
Together, the measurements are based on yearly data for
the 44 countries, which equals 880 observations and cor‐
responds to the N reported in Table 2. The descriptive
statistics suggest that major differences exist between
the CCLW on the one hand and the CPD and the PMD
on the other. In particular, the larger values for the
mean and median for the CPD and the PMD measure‐
ments indicate that a greater number of climate poli‐
cies are covered by the latter two databases. This can be
explained by the CCLW’s focus on formal policymaking
and its outputs. Unlike the other two databases, it cov‐
ers only entire climate laws, not single policy instruments
and programmes. The US has the highest density scores
in 2019 based on the CPD and the PMD (equalling 366
and 245, respectively), whereas the score is highest for
Spain in 2019 based on the CCLW (equalling 33). When
comparing the CPD and the PMD, the two times larger
median values for the PMD are striking in comparison to
nearly equal means, which points towards a strong pres‐
ence of outliers in the CPD.
Figure 1 illustrates the values of the three policy den‐
sity measures and shows how they changed between
2000 and 2019. Figure S1 in the Supplementary File
offers insights into the mean policy density. Figures S3
to S13 present the density measurements for each coun‐
try. The median number of policies has increased steadily
for all three measurements despite having started with
different absolute levels in 2000. The CPD derived mea‐
surement shows a sharp increase in 2009, but the mea‐
surements constructed by using the CPD and the PMD
data are more similar concerning their slope as well as in
relation to their distribution over time. The density mea‐
surement based on the CCLW data produces a curve that
is much flatter than for the previous two.
Despite the similarities between the CPD and the
PMD data, the differences may arise from the fact that
the CPD‐derived measurement incorporates repealed
policies. To assess to what extent this explanation may
account for the curve of the CPD measurement it appears
useful to compare the number of adopted and disman‐
tled policies per year.
As Figure 2 reveals, the number of new policies
adopted exceeds the number of repealed policies, and
this holds true across the entire observation period.
Nevertheless, this finding must be read with caution
since the CPD provides the years in which policies were
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Table 1. Overview of the three databases.
Database

CCLW

CPD

IEA PMD

Overview

Climate‐change related laws
collected from official sources,
such as government websites,
parliamentary records, and court
documents

Climate policies compiled from
official sources and several other
climate policy databases

Mostly energy‐related climate
policies and measures, compiled
from data supplied by member
governments, partner
organizations, and IEA’s own
analysis; Governments may
review the database periodically

Countries
studied

197, including the European
Union as a cluster

196

195

Scope

All national‐level legislation and
executive orders on climate
change mitigation, adaptation,
damage, and loss or disaster risk
management

Climate change policies adopted
by the end of 2020 by the G20
economies and
non‐comprehensive policy data
for the rest of the countries. Also
provides non‐comprehensive
data on the subnational level

Government outputs to reduce
GHG emissions, improve energy
efficiency, and support the
development and deployment of
renewables and other clean
energy technologies, at national,
state/provincial, city/municipal,
and international levels

Time period

Date of adoption and date of
amendment

Date of adoption, date of
amendment, and end date of
implementation

Year entered into force

Policy
objective

Mitigation and adaptation

Mitigation and adaptation

Mitigation

Sectoral
coverage

Agriculture; Land Use, Land‐Use
Change and Forestry (LULUCF);
Buildings, Residential and
Commercial; Energy; Health;
Industry; Public Sector;
Transport; Waste; Water;
Economy‐wide

Agriculture and Forestry;
Buildings; Electricity and Heat;
Industry; Transport; General
(Economy‐wide)

Agriculture; Buildings; Electricity
and Heat; Industry own use;
Manufacturing; Transport;
Economy‐wide; (based on
authors’ own aggregation of
categories)

Policy
instruments

Direct investment; Economic;
Governance; Information;
Regulation

Barrier removal; Climate
strategy; Economy instruments;
Information and Education;
Policy support; Regulatory
instruments; Research and
Development Deployment;
Target; Voluntary approaches

Climate strategy; Economic
instruments; Regulatory
instruments; Information and
Education; Voluntary
instruments; (based on authors’
own aggregation of categories)

Data
maintenance

Updated in real‐time

Updated periodically; yearly
static databases provided
since 2019

Updated periodically

Host/Owner

Grantham Research Institute on
Climate Change and the
Environment (2022)

NewClimate Institute (2022)

IEA (2022)

Table 2. Descriptive statistics on policy density measurements.

CCLW
CPD
IEA PMD

N

Mean

Median

SD

CV

Min

Max

880
880
880

6.43
40.80
44.85

5
15
33

5.84
56.57
43.09

0.91
1.39
0.96

0
0
0

33
366
245
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Figure 1. Comparison of median policy density over time.
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Figure 2. The number of policies adopted and dismantled per annum (2000–2019) based on the CPD.
repealed for only half of the cases, which means that
for 530 out of 881 policies, which have been repealed
or superseded, the end date is unknown.
When inspecting the same data broken down
for individual countries (Figures S14 to S24 in the
Supplementary File), we can see that policy disman‐
tling is more frequent in some countries than in others.
Australia is one of the countries that stands out as being
especially prone to dismantle climate policies, which has
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already been discussed in the existing literature and
explained in terms of changes in the ideological composi‐
tion of different governments (see, e.g., Crowley, 2013).
Overall, the three policy density measures corre‐
late. Pearson’s r is greatest when correlating measure‐
ments based on the CPD and the PMD with each other
(r = 0.841). The high correlation coefficient indicates
that the data used for constructing these two density
measurements are quite similar. When correlating the
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measurement based on the CCLW data with that based
on the CPD, we obtain a moderate correlation coefficient
(r = 0.410), and the same goes for the correlation with the
measurement based on the PMD data (r = 0.486).
The correlations are lower when we compute them
separately for each year (see Table 3). This is worth
reporting because of the way the density measurements
are constructed, i.e., as cumulative counts, which are
likely to be affected by time trends. Therefore, when
removing the time trend, the correlation coefficients
become much smaller when comparing the CCLW with
the other two databases. In fact, the associations are
quite weak with coefficients mostly below 0.3 and not
statistically significant for many years. However, these
measurements become more similar over time with
slightly increasing coefficients. On the other hand, den‐
sity measures based on the CPD and PMD remain highly
correlated and statistically significant when comparing
them separately for each year.
Another noteworthy observation is that differences
between the policy density measures vary between
countries, as shown in Figures S3 to S13 in the Supple‐
mentary File. To give an example, density measures
based on the CPD and PMD in Spain mostly overlap and
deviate from the one based on the CCLW. However, when
looking at Finland, the density measures based on the
CPD and CCLW are very similar and deviate from the
density measurement based on the PMD. The question
arises whether this is due to inconsistencies within the
databases or whether countries actually differ in the
types of policies they adopt.

To conclude, our analysis shows major differences in
policy density between the CCLW on the one hand, and
the CPD and the PMD on the other. Using the former or
the latter may either lead to under‐ or to over‐estimating
the level of climate policy ambition. Therefore, we sug‐
gest that cross‐checking measurements could be impor‐
tant to assess the validity of the data.
4.2. Sector‐Specific Measurements of Climate
Policy Density
In this section, we provide sector‐specific measurements
of climate policy density. We consider this an important
aspect since climate policy has predominantly been asso‐
ciated with energy policy. However, policymakers have
begun to think of decarbonisation (and hence climate
policy) in much broader terms (Jordan et al., 2022) and
to adopt measures that target all sectors, including agri‐
culture and transport.
As highlighted in Table 1, the three databases catego‐
rize climate policy sectors in different ways. In the case of
the PMD, there is no clear categorization of climate poli‐
cies. Therefore, we assigned policies to a sectoral catego‐
rization used by the IEA to differentiate between differ‐
ent sources of GHG emissions based on the information
provided by the database.
Figure 3 gives an overview of the policy density for
each sector. For instance, 10% of all mitigation poli‐
cies included in the CCLW in the year 2000 targeted
the agriculture sector (on this more specifically, see
N. M. Schmidt, 2020). The largest share of policies in the

Table 3. Correlation between policy density measures.
Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2000–2019

CCLW and CPD

CCLW and PMD

CPD and PMD

0.153
0.158
0.195
0.160
0.120
0.191
0.161
0.268*
0.300**
0.301**
0.302**
0.315**
0.285*
0.255*
0.262*
0.316**
0.341**
0.327**
0.357**
0.333**
0.401***

0.167
0.143
0.203
0.177
0.114
0.123
0.077
0.189
0.190
0.179
0.239
0.280*
0.244
0.204
0.218
0.269*
0.289*
0.257*
0.261*
0.266*
0.486***

0.806***
0.809***
0.825***
0.831***
0.846***
0.848***
0.859***
0.863***
0.875***
0.884***
0.874***
0.871***
0.864***
0.851***
0.838***
0.823***
0.819***
0.803***
0.791***
0.784***
0.837***

Notes: Reported values are Pearson’s r correlation coefficients; level of statistical significance: * p < 0.1, ** p < 0.05, and *** p < 0.01.
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Figure 3. The policy density of different sectors based on the CCLW.
CCLW database targets the energy sector, followed by
transport and energy efficiency. A noteworthy observa‐
tion is that the sum of relative frequencies of policies
exceeds 100% when taking together all sectors. This is
due to the CCLW’s focus on entire climate laws, which

are mostly overarching in nature and address multiple
policy sectors.
The coverage of policy sectors by the CPD is simi‐
lar to that of the CCLW database as shown in Figure 4.
Most policies address electricity and heat generation,
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Figure 4. The policy density of different sectors based on the CPD.
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followed by energy efficiency, transport, and industry.
Only the share of policies addressing agriculture and for‐
est is significantly smaller in comparison to the CCLW
database. Noteworthy is the smaller sum of relative
frequencies across sectors, pointing to a larger num‐
ber of policies targeting only one specific sector. This
observation is straightforward to explain since the CCLW
database codes climate laws whereas the coding units
of the CPD are climate policy instruments, which also
explain the higher number of absolute counts with the
CPD data as compared to the CCLW data.
When examining policy density across different sec‐
tors, the PMD’s central focus on energy‐relevant cli‐
mate mitigation policies becomes even more apparent.
Figure 5 shows that the largest proportion of policies
included in this database address energy efficiency, fol‐
lowed by electricity and heat, policies related to energy
use in the energy industry, transport, and manufactur‐
ing. Policies on agriculture and forestry are mostly miss‐
ing from the PMD. Of all the databases, the PMD is the
narrowest in terms of sector coverage, although it is the
most comprehensive with regard to the policy measures
included. However, considering that climate policy is still
dominated by energy policy, the focus of the PMD is nev‐
ertheless appropriate.
Overall, Figures 3 to 5 reveal that the sectoral com‐
position of climate policy density has remained stable in
the last two decades. The three measurements comple‐
ment each other because of the differing categorizations
they use for assigning climate policy to sectors. The PMD
provides a nuanced picture of energy policy, whereas the

other two databases provide insights covering a larger
number of sectors.
5. Conclusion
In this explorative study we have presented three
extant databases that can be used to construct mea‐
surements of climate policy density, which we regard
as an important dimension of climate policy ambition.
Departing from this overarching argument, we drew on
the databases to construct three density‐based measure‐
ments and compared them. We have shown that all mea‐
surements reveal an upward trend with regard to the
adoption of climate policy, but that there exist differ‐
ences in the degree to which the databases aggregated
this information. The CCLW database offered the infor‐
mation at the highest level of aggregation and the PMD
at the lowest.
From this, we conclude that the empirical informa‐
tion provided by the measurements can be used for dif‐
ferent types of research questions perhaps derived from
different theories. What we have also shown is that the
data included in the datasets are correlated, which sug‐
gests that they capture similar concepts. From this, it fol‐
lows that the three datasets can be used simultaneously
in order to check the robustness of analytical findings.
Compared to measuring climate policy ambition
by concentrating on the stringency of climate policies,
density‐based measurements can be more easily con‐
structed from existing databases. However, this does
not mean that the conceptualization of climate policy
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ambition as the density of policies or the concrete opera‐
tionalizations discussed here do not suffer from any limi‐
tations or weaknesses. Conceptually, policy density does
not capture whether the individual climate policy mea‐
sures adopted add up to a coherent, consistent, or con‐
gruent approach. It is possible that among the set of poli‐
cies adopted, some involve trade‐offs. This is an aspect
that deserves enhanced attention when developing the
concept of policy density further. In terms of operational‐
ization, one of the main issues with the databases pre‐
sented here is that we do not have information on how
long a given policy measure has been in place. The CPD is
the sole exception here, but even it does not provide full
information. From this, it follows that there is a need—
especially since the ratification of the Paris Agreement—
to invest more, both financially but also in terms of col‐
laborative effort, in developing accessible, integrated,
and comprehensive databases that capture fully the real‐
ity of climate policy ambition.
In a final step, we now allude to some promising
new research ideas, discussing each of the databases and
their corresponding density measurements in turn.
The measurement based on the CCLW database
focuses conceptually on formal policymaking and its out‐
puts. Consequently, it is particularly suitable for assess‐
ing how polity and politics matter for climate policy.
The most basic question to ask is whether and how
the nature and extent of democracy affects climate pol‐
icy outputs (e.g., Hanusch, 2018), which in the exist‐
ing literature tends to concentrate on the ratification
of international agreements rather than national pol‐
icy dynamics (for an overview, see Jordan et al., 2022).
In this regard, not only the measurement of climate
policy but also democratic quality warrants enhanced
attention (see Escher & Walter‐Rogg, 2018). Along these
lines, instead of contrasting the climate policy ambition
of democracies versus autocracies, it appears promis‐
ing to cover all types of political system and assess how
far this affects policy outputs or policy outcomes (e.g.,
GHG emissions). In this context, it should be noted that
variations are more pronounced among autocratic sys‐
tems than democratic ones and that autocraticization
processes can affect both autocracies and democracies
(see Pelke & Croissant, 2021). And what is more, some
social movements such as Extinction Rebellion have even
called on policymakers in democracies to adopt some
more “authoritarian”‐style policies such as those that tar‐
get frequent flyers.
Researchers wishing to apply theories of pol‐
icy change (e.g., Weible & Sabatier, 2018) may find
the CPD‐based measurement particularly suitable.
The unique feature of the CPD database is that it pro‐
vides information on the termination of climate policy
measures. Thus, it captures empirical cases where coun‐
tries dismantled their climate policies, such as Australia
in 2013 (Crowley, 2017). Therefore, this measurement
offers an apt empirical basis for identifying the drivers of
policy expansion and policy dismantling. One straightfor‐
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ward argument here refers to the ideological composition
of governments as suggested, for example, by Crowley
(2013, 2017) for the specific case of climate policy ambi‐
tion in Australia, and more generally by Schulze (2021).
Researchers interested in the specificities of policy
design (see Howlett & Mukherjee, 2014) such as pol‐
icy mixes (e.g., T. S. Schmidt & Sewerin, 2019) may
find the PMD‐based measurement particularly useful.
The PMD incorporates single policy measures and pro‐
grams, which are, compared to comprehensive climate
laws, prone to more gradual changes. Therefore, the
measurement of policy density based on the PMD allows
researchers to grasp incremental changes in climate
policy ambition and layering processes, which play an
important role in policy design. In this regard, this mea‐
surement could be used to assess research questions
concerning policy design previously addressed for indi‐
vidual countries (e.g., Koski & Siddiki, 2021) for a larger
number of countries and to assess how robust the find‐
ings are when the empirical basis is broadened. However,
scholars need to bear in mind that the PMD focuses
on energy.
Scholars interested in climate policy diffusion—a sit‐
uation when policy adoption in one country affects adop‐
tion in other countries (Biesenbender & Tosun, 2014;
Kammerer & Namhata, 2018)—may resort to measure‐
ments of policy density based on the PMD or the CPD.
Policy diffusion studies typically investigate whether spe‐
cific policy innovations spread across countries and, thus,
cannot directly make use of policy density as a solely
quantitative measure of policy activity. However, future
studies could incorporate policy density by investigat‐
ing whether a policy invention, such as the world’s first
carbon tax, coincides with its spread to other countries,
measured by an increased number of this specific policy
instrument (carbon taxes). Both the PMD and the CPD
provide detailed information on policy instrument types
and would enable such an analysis to be undertaken.
Further research may also shed light on policy dis‐
mantling as a form of climate policy ambition. Most
empirical research and available databases focus on cli‐
mate policy expansion. Nevertheless, dismantling cer‐
tain policies, such as fossil fuel subsidies, may also
indicate climate policy ambition (Erickson et al., 2020;
Skovgaard & van Asselt, 2019). However, dismantling
other policies may hinder climate action, as observed
in Australia (Crowley, 2017). Capturing these instances
comprehensively would make policy density a more
valid measure of policy ambition. In a similar vein, to
what degree policy density and policy stringency are
interrelated measurements of policy ambition should be
explored by further empirical research.
Overall, there exist many possibilities for connect‐
ing the measurements presented here with theoreti‐
cal arguments and stimulating new research perspec‐
tives. The density measurements could facilitate a more
nuanced understanding of changes in climate policy
ambition, informing both theoretical debates and policy
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prescriptions with respect to the dominant barriers
and enablers.
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