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ABSTRACT
The transport sector is not on track to meet the Paris Agreement climate targets. Rapid 
decarbonization of transport requires fuel switching and energy savings through modal shift 
and demand reduction – which are the aims of transport-sufficiency policy. We analyze 
passenger transport-policy instruments collected in the European Sufficiency Policy Database. 
Applying the concept of impact chains, we examine the ways in which proposed policy 
instruments function from cause/policy stimulus to effect/impact, with a focus on the factors 
relevant to the feasibility of policy implementation in Germany. This allows us to compare 
implementation feasibility by policy target and by instrument type. Based on our analysis of 
supporting factors, barriers, and risks, we find that policy instruments with many supporting 
factors also tend to have many barriers and risks. This is often the case with broad instruments 
that have diverse relevant factors. We observe that the policy targets “promotion of active 
modes” and “reduction of motorized individual transport” have the fewest risks because they 
tend to be less intensive in cost, material, and labor. Feasibility also varies between instrument 
types, with regulatory instruments unexpectedly showing the fewest risks and a similar 
number of barriers as economic instruments and as many supporting factors as fiscal 
instruments. This analysis enhances the understanding of which policies are easier to 
implement and how feasibility is interconnected with other instruments.

Introduction

Increases in global temperature are rapidly approach-
ing the target levels (WMO 2024) set by the Paris 
Agreement (UNFCCC 2021), and the remaining 
greenhouse-gas (GHG) emission budgets that can 
still be emitted without exceeding the limits are 
diminishing (IPCC 2022). In addition, the rates of 
decarbonization and decoupling emissions from 
growth of gross domestic product (GDP) are cur-
rently not on track to achieve climate targets (Vogel 
and Hickel 2023). Literature has thus highlighted the 
need to employ demand-side strategies next to 
supply-side strategies (Alfredsson et al. 2018; Creutzig 
et  al. 2016; Sugiyama et  al. 2024), and that these 
strategies are available (Creutzig et  al. 2021, 2016) 
for the reduction of energy-consumption levels while 
at the same time maintaining high levels of well-being 
(Creutzig et  al. 2022; Grubler et  al. 2018; Millward- 
Hopkins et  al. 2020).

Demand-side strategies can be differentiated 
according to technology-based energy efficiency and 

sufficiency approaches that focus on avoiding and 
reducing activities and services that need energy 
and resources (Lage 2022; Princen 2005). The 
Intergovernmental Panel on Climate Change (IPCC) 
defines sufficiency policies as “a set of measures and 
daily practices that avoid the demand for energy, 
materials, land, and water while delivering human 
wellbeing for all within planetary boundaries” (IPCC 
2022). Parallel to the efficiency strategy, sufficiency 
also requires a consistent and conducive policy 
framework as an enabling condition (Spangenberg 
and Lorek 2019; Spengler 2018).

Other than renewables and efficiency-policy 
instruments, there is comparatively little research on 
instruments that promote sufficiency. In Germany, 
there is a discourse on the necessity of sufficiency, 
mainly led by nongovernmental organizations 
(NGOs) and scientific actors, backed by a recent 
paper by a governmental advisory council (Michaelis 
et  al. 2024). The German Citizens’ Assembly on 
Climate recommended quite a number of sufficiency 

© 2025 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

CONTACT Johannes Thema  johannes.thema@wupperinst.org  Wuppertal Institute for Climate, Environment and Energy, Wuppertal, Germany; 
Carina Zell-Ziegler  C.Zell-Ziegler@oeko.de  Öko-Institut, Berlin, Germany.

 Supplemental data for this article can be accessed online at https://doi.org/10.1080/15487733.2024.2446079.

https://doi.org/10.1080/15487733.2024.2446079

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the 
posting of the Accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 30 July 2024
Accepted 19 December 
2024

KEYWORDS
Policy instruments; 
sufficiency policy; impact 
chains; barriers and risks; 
Germany

http://orcid.org/0000-0002-7039-483X
http://orcid.org/0000-0002-4958-8496
http://orcid.org/0009-0004-5139-6479
mailto:johannes.thema@wupperinst.org
mailto:C.Zell-Ziegler@oeko.de
https://doi.org/10.1080/15487733.2024.2446079
https://doi.org/10.1080/15487733.2024.2446079
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/15487733.2024.2446079&domain=pdf&date_stamp=2025-1-21
http://www.tandfonline.com


2 J. THEMA ET AL.

policies (Lage et  al. 2023) and NGOs propose fur-
ther instruments like Breidenbach et  al. (2022). 
However, sufficiency currently plays almost no role 
in German politics (Zell-Ziegler et  al. 2021) and suf-
ficiency instruments are not systematically included 
in policy databases (Best et  al. 2022). The European 
Sufficiency Policy Database (Zell-Ziegler et  al. 2024) 
is the first collection and systematic categorization of 
sufficiency-policy instruments proposed in the liter-
ature. It encompasses more than 350 policy instru-
ments from all sectors – industry/production, 
transport, buildings, land-use/food, and cross-sectoral 
– along with sources and, where available, additional 
information such as implementation examples and 
mitigation potentials.

For the implementation of policy instruments – 
from proposals to practice – two questions are key: 1) 
which instruments of this array are more or less fea-
sible in their implementation and 2) what might their 
actual impact be? Answers to these research questions 
constitute a research gap because sufficiency-policy 
instruments have not yet been widely implemented 
(Lage et  al. 2023) and ex-post evaluations are scarce. 
Through our work, we aim to close the first gap and 
to research the feasibility of implementing sufficiency- 
policy instruments by analyzing enabling and hinder-
ing factors, as well as needed inputs and potential 
revenues. To this end, we consider the chain from the 
initial decision to implement the policy instrument to 
its expected impact. However, a high feasibility of a 
policy instrument does not necessarily mean it has a 
high impact, or vice versa. Assessment of the size of 
impacts and cost-benefit analyses would require infor-
mation on quantified impacts in their respective units, 
costs, mitigation potentials, and other side impacts. 
This is not available for proposed sufficiency policies 
and does not fall within the scope of this article. We 
thus use the qualitative assessment of the logic chains 
from stimulus to impact to analyze the feasibility of 
policies, without quantifying impacts themselves.

We thus add to the growing body of literature on 
the barriers and success factors of sufficiency-policy 
instruments from a German perspective. Existing lit-
erature analyzes case studies (Bocken, Niessen, and 
Short 2022; Böcker et  al. 2021), use surveys, expert 
interviews. and other stakeholder engagement to 
assess potential barriers and success factors (Gaspar 
et  al. 2017; Lage and Graef 2022; Tröger and Reese 
2021). Our analysis adds knowledge by deploying a 
combination of literature-based evidence from case 
studies and expert interviews to assess the feasibility 
of selected sufficiency-policy instruments.

On the causal path from a decision to implement 
a policy instrument to its ultimate outcomes and 
impacts, a range of factors may either support or 

hinder its successful implementation, and required 
inputs vary widely (DeGroff and Cargo 2009). There 
is a broad set of possible evaluation methods in the 
field of policy evaluation (Sager et  al. 2021; Varone, 
Jacob, and Bundi 2023). Using a qualitative approach, 
we chose the method of logic models that represents 
the theory of change in the form of impact chains. 
This approach allows us to analyze – and, if possi-
ble, quantify – the steps from a policy stimulus and 
induced activities to outputs and outcomes and final 
impacts. There is a range of publications with rec-
ommendations for policy evaluation, many of them 
explicitly highlighting impact chains like Gertler 
et  al. (2016), OECD (2020), or for German public 
policy evaluation Schlomann et  al. (2020). The con-
cept of impact chains is frequently used in different 
contexts like international development aid (Wörlen 
2023) or evaluation of local infrastructure improve-
ments (Paar et  al. 2023). Another broad application 
area for impact chains is risk assessment, for exam-
ple climate or flood-risk appraisal (Piet et  al. 2015). 
In the field of sufficiency, the impact chains have 
been proposed as an analytical tool (Zell-Ziegler and 
Thema 2022) that allows for an assessment of imple-
mentation feasibility for single policy instruments 
and points out possible adverse effects that need 
specific policy attention.

The transport sector is especially challenging to 
decarbonize. Ddespite increasing efficiency (decreas-
ing specific per-kilometer (km) emissions), total 
German transport emissions have been largely stag-
nating (Umweltbundesamt 2024a), a consequence of 
an increasing car stock from 36.7 million in 1995 to 
49.1 million in 2024 (BMVBS 2009; Kraftfahrt- 
Bundesamt 2024) and steadily increasing passenger 
and freight-ton kms (Umweltbundesamt 2024b). This 
calls for additional transport sufficiency-policy 
instruments.

We assess the implementation feasibility using the 
impact-chain method. Application of the method 
and analysis of required inputs, supporting factors, 
barriers, and risks is only possible with respect to a 
specific case, reflecting local infrastructure and stock 
conditions, political and public discourses and cul-
tures, investment conditions, and existing policy 
frameworks. We thus analyze German passenger 
transport as a typically challenging decarbonization 
case in a high-income country and the largest GHG 
emitter in the European Union (EU). Our research 
questions are:

1.	 How might particular (proposed) policy 
instruments work from cause to effect, and 
what can be derived for implementation 
feasibility?
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2.	 Within a particular policy target, how do 
individual policy instruments differ in terms 
of their implementation feasibility?

3.	 Does implementation feasibility vary between 
instrument types?

In the next section, we outline the method and 
data we use and the procedure to set up the impact 
chains in detail, including definitions and examples. 
We then present the results on different scales, from 
the perspective of single policies to the difference 
between policy targets or instrument types. In the 
final sections, we discuss the limitations of our 
method and draw conclusions, as well as future 
research needs, from the analysis.

Material and methods

Impact-chain concept

We apply the impact-chain method (Zell-Ziegler and 
Thema 2022) and set up chains for transport 
sufficiency-policy instruments that are focused on 
Germany. Figure 1 shows the impact-chain steps 
from stimulus-activity-output and outcome to 
impact, including definitions of the steps. The assess-
ment starts with the decision to implement a policy 
instrument by, for example, changing a law, setting 
up a fund, or building new infrastructure under the 
current framework conditions in Germany. How the 
decision to implement a policy instrument is reached 
does not fall within the scope of this analysis.

According to our concept (Zell-Ziegler and Thema 
2022), several factors are of high importance for the 
implementation feasibility of a policy instrument; see 
the elements linked to the main chain with thin 
arrows in Figure 1. First, inputs and revenue or 
reduced state expenses can be relevant at different 
stages of the chain. In our analysis, we define inputs 
as “all relevant means and efforts to reach the 
intended effect of the proposed policy.” For this 
analysis, we differentiate between administrative, 

financial, staff, material (physical), and other inputs. 
Revenues are defined as government revenues that 
can take the form of higher or new tax revenues. 
Reduced state expenses can result from, for example, 
abandoning tax rebates.

Second, important external factors describe the 
interaction of the (potential) implementation of the 
policy instrument with society and the economy. The 
external factors are categorized as supporting factors, 
barriers, and risks; they are referred to as “factors” in 
the following discussion and defined as follows:

•	 Supporting factors: Circumstances and other fac-
tors that (can) contribute to the success of the 
policy. These can also be other policy instru-
ments that have already been implemented.

•	 Barriers: These lower the effectiveness of the 
policy but can be overcome and will not lead 
to its failure.

•	 Risks: Essential factors that may lead to fail-
ure of the policy.

Examples of the factors are provided in Table 1. In 
addition to instrument-specific factors, there are factors 
that influence all transport policies in general. These 
include the high economic importance of the 
car-manufacturing industry (VDA 2024) in Germany 
and its vested interests (Haas and Sander 2020), or 
EU-level regulations influencing fuel-price structures. 
These general factors were not added to every policy 
impact chain because we focus on the differences in 
implementation feasibility, and factors relevant to all pol-
icies under study are not necessary within our method.

Data and sources

Our database is the European Sufficiency Policy 
Database of the Energy Sufficiency Research Group 
(EnSu) (Zell-Ziegler et  al. 2024), which is continuously 
updated. We use a fixed version from June 6, 2023. By 
this date, it included 110 sufficiency-policy instru-
ments in the transport sector. Entries included since 

Figure 1. I mpact-chain model.
Source: Adapted from Zell-Ziegler and Thema (2022)
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the cutoff date are not expected to have a systematic 
effect on the results. The policy instruments either 
have already been implemented in at least one 
European country, region, or city or are proposed in 
the literature. They are grouped into seven policy tar-
gets, disaggregated into single measures/actions. The 
policy targets were derived by inductive categorization 
from the entries in the policy database by database 
authors. As an example, the policy target “reduce 
motorized individual transport” includes the measures/
actions “reduce parking in public space,” “disincentivize 
car acquisition/ownership,” and 11 others. Four individ-
ual policy instruments, like a premium for car scrap-
ping (ID 347, see more details in the Supplementary 
Material), are listed for the latter measure/action. The 
meta-level policy target “setting sector limits” was not 
considered in this analysis; the six other policy targets 
are included. An overview of these policy targets can 
be found in the six tables A1–A6 in the Appendix – 
one per policy target with all relevant information on 
the respective associated policy instruments.

In addition, the policy instruments are catego-
rized into nine instrument types according to the 
United Nations Framework Convention on Climate 
Change (UNFCCC 2000). Sometimes, more than 
one instrument type applies. In this case, we selected 
the instrument type which leads to the outcome and 

impact of the policy instrument. The structure of 
the source-policy database, as well as the definition 
of the sufficiency types (including examples and 
more), is detailed in Best et  al. (2022). From the 110 
policy instruments, we excluded 17 due to their very 
indirect impacts, unspecific descriptions, or because 
they were too closely interlinked with other policy 
instruments, which did not justify a separate impact 
chain. With a view to the instrument-type catego-
ries, we also excluded 10 policy instruments with a 
very low number of entries (e.g., voluntary agree-
ments), which would not allow for a reliable com-
parison. This left 83 policy instruments as our 
analysis base. Eleven of these policy instruments are 
of the economic instrument type (e.g., taxes, trad-
able certificates, market reform), 32 are fiscal (e.g., 
subsidies and grants, tax exemptions and public 
expenditures for infrastructure), and 40 are regula-
tory (e.g., laws, standards and product identification; 
all explanations according to UNFCCC (2000)). 
These numbers are sufficiently large to compare and 
draw conclusions for the overall policy target or 
instrument-type categories. We thus analyze regula-
tory, economic, and fiscal ones but exclude other 
instrument types with only a few entries. All details 
about the analyzed policy instruments can be found 
in the Supplementary Material.

Table 1. C oding of weighting factors of supporting factors, barriers, and risks.
Supporting factors Rationale for coding Example

Importance High Play an important role in the successful 
implementation of the policy 
instrument

Existing frequent public transport to enable mode shift when car 
access to cities is restricted or becomes more expensive

Medium Play a medium important role in the 
successful implementation of the policy 
instrument

Existing taxation or incentive schemes are already in place to support 
mode shift, but their price signals are often too weak to lead to 
behavior change

Low Play a subordinate role in the successful 
implementation of the policy 
instrument

Policies are promoted in media campaigns by NGOs

Factor typically in 
place/true

Yes Is found in many places Existing parking management in most German cities; implementation 
examples: implemented in very many places (like most of the 
neighboring countries)

Partially Is found in some German/other European 
cities

Good practice examples like car-free city centers implemented in a 
few places (in other European countries)

No Factor does not exist to date Understanding of mobility provision as a common good

Barriers/Risks

Influence High Very relevant hindering factors for the 
implementation of the policy 
instrument

Limited availability of (road) space for conversion to infrastructure for 
other modes/non-availability of staff for construction

Medium Medium-relevant hindering factors for the 
implementation of the policy 
instrument

Instrument-specific bureaucratic obstacles/safety issues from illegal 
parking associated with increased parking pricing

Low Subordinate hindering factors for the 
implementation of the policy 
instrument

Difficulties in setting up a company-internal sharing platform for 
mobility management/legal complications due to double taxation 
when introducing new aviation-carbon taxes

Occurrence 
probability

High Will occur with a high likelihood Political opposition against policies that limit car or air transport/lack 
of long-term financing for certain policy instruments

Medium Will occur with a medium likelihood Low population density renders public transport uneconomic/rebound 
effect that, for example, reduces the net positive impacts due to 
resource needs for remote working equipment

Low Will occur with a low likelihood Wild parking on the streets when reducing obligatory parking spaces 
per apartment/no good long-distance alternatives to air transport 
exist

https://doi.org/10.1080/15487733.2024.2446079
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Methods and procedures

For setting up the impact chains including their rel-
evant factors for the feasibility assessment, we pro-
ceeded as follows (see Figure 2).

First, for each of the 83 impact chains, one mem-
ber of the author team, who is an expert in suffi-
ciency and/or transport policies, filled in the 
impact-chain template with the first draft based on 
the information in the European Sufficiency Policy 
Database and the primary sources referenced therein. 
Second, in an initial revision, additional information 
on the policy instrument was added from a litera-
ture search (peer-reviewed, grey literature, and news 
articles on existing implementation examples) by 
another person. We list 288 substantiating literature 
sources in the Supplementary Material and not in 
the reference section of this article as it is very 
extensive. Third, in a subsequent revision, all aspects 
of the individual impact chains were discussed in 
detail by the author team including adaptions based 
on literature from the first revision step. We then 
revised the chains by adding missing factors, harmo-
nizing the level of detail, and weighting of factors 
(explanation of these below) to ensure consistency. 
We applied a four-to-six-eye principle in this step 
within the author team. Fourth, we discussed 
two-thirds (67%) of the chains with ten transport 
experts outside of the author team. We conducted 
five online validation meetings – one per policy tar-
get (and one for two policy targets), with two experts 
each. The experts were all from Germany, working 
on transport research with Fraunhofer ISI, ifeu, 
Technische Universität Berlin, T3–Transportation 
Think Tank, Öko-Institut, and the Wuppertal 
Institute. The validation sessions lasted two hours. 
Prior to the session, validators received the session 
sample of policy instruments and a presentation of 
the aim, background, methods, and preliminary 
results. This presentation was given at the beginning 
of each validation session with a question-and-an-
swer session. Expert revisions and suggestions were 
taken up with a view to the impact-chain definition; 
the inclusion of additional supporting factors, barri-
ers, and risks; the exclusion of factors considered not 
relevant; and the adjustment of weightings. Fifth, we 
carried out follow-up research on issues resulting 

from the discussion and added examples, sources, 
and so forth to the impact chains. Furthermore, the 
additions and changes resulting from the validation 
were transferred to the remaining third of the impact 
chains (again using the four-to-six-eye principle). 
Finally, we set up the impact chains as follows.

For an aggregated view of the policy instruments, 
we rate the input as high, medium, or low, com-
pared to other instruments’ input levels. In the tables 
of results (see Appendix Tables A1–A6), we show 
the highest rating that a policy instrument has for 
any of its inputs.

The feasibility comparison of policy instruments 
requires a comparison in numbers of enabling and 
hindering factors. However, simple sums are not 
suitable because not all factors are equally import-
ant. For this multicriteria assessment, we thus sys-
tematically applied the weighted sum-model method 
(Triantaphyllou 2000). For each supporting factor, 
barrier, and risk, we use two weighting criteria that 
are equally important. Each criterion has fulfillment 
levels on a 3-point scale.

For supporting factors, we used the following cri-
teria and qualitative weighting:

a.	 Importance, with possible values of high-medium- 
low, and

b.	 Whether the factor is typically in place, with 
the options yes-partially-no.

For barriers and risks, we used the following cri-
teria and qualitative weighting:

a.	 Strength of leverage for each factor (“influ-
ence”), with possible values of high-medium- 
low, and

b.	 Occurrence probability, with possible values 
of high-medium-low.

In a second step, these qualitative assessments 
were operationalized into numerical weighting fac-
tors to allow for weighted aggregation and subse-
quent comparisons (Dittmer 1995; Triantaphyllou 
2000). Table 1 provides details and examples of the 
coding of supporting factors, barriers, and risks. All 
assessments are only point estimates for the current 
situation and will change if framework conditions 

Figure 2.  Steps of impact-chain setup and persons in charge.

https://doi.org/10.1080/15487733.2024.2446079


6 J. THEMA ET AL.

such as infrastructure or political majorities change. 
In our assessment, we account for the sociodemo-
graphic and geographic heterogeneity within 
Germany: some factors are relevant only for certain 
subgroups (e.g., special circumstances of families and 
elderly or for low/high-income groups) or in certain 
regions like urban/rural regions or such with certain 
infrastructure availabilities. Our coding reflects this 
situation by coding these supporting factors as being 
partially in place and barriers/risks of medium influ-
ence and occurrence probability and specifying the 
respective subsets in the individual chain tables.

To operationalize the comparison of single policy 
instruments along the number of factors assessed and 
to properly visualize the results, we translate each 
qualitative assessment into quantified weights: the 
high-medium-low ordinal scale is turned into a 
1–0.67–0.33 scale. We exclude zero from the scale as 
irrelevant factors that would not count in this case are 
not registered in our assessment. Respective values for 
importance, whether typically in place, influence, and 
occurrence probability, are then multiplied, yielding 
combinations of weighting factors of between 1 and 
0.11. As an example, this is shown for supporting fac-
tors in Table 2. For barriers and risks, the same 
approach applies. Following the weighted-sum model 
(Dittmer 1995; Triantaphyllou 2000), the overall rat-
ing for each of the three types of factors (supporting 
factors, barriers, risks) is the weighted sum of all fac-
tors, applying their respective individual two weight-
ing factors. To show our results, we translate the 
numeric outcomes of the weighting back into an ordi-
nal scale, the three categories of which reflect the 
level of detail of our analysis, without suggesting a 
higher level of precision: * (low) means a result of 
weighted factors (supporting factors, barriers or risks) 
of less than 2; ** (medium) a result between 2 and 4, 
and *** (high) a result of more than 4.

Results

We present our results in four sections: 1) the struc-
ture of the filled-in policy sheets; 2) general-level 
findings from the analysis; 3) implementation feasi-
bility results of single policies for each policy target 
and comparing policy targets; and 4) differences 
between policy instrument types.

Individual policy sheets

From our analysis of original sources along the steps 
outlined in the Methods section, we generated 83 
table sheets with information on single transport 
sufficiency policy instruments, all available in the 
Supplementary Material. Individual policy sheets are 

referenced below using the unique ID of each policy 
instrument as applied in Zell-Ziegler et  al. (2024). 
Here, we briefly outline the structure of the sheet. 
Figure A1 in the Appendix provides an example. 
The upper part of the table covers the core chain 
from the policy stimulus to impacts in a narrative 
description for most policies; GHG and energy sav-
ings; quality of life improvements in terms of air, 
noise, and green spaces; and fewer accidents. The 
second step in the chain, “activity,” is the action trig-
gered by the stimulus and, in most cases, involves 
administrative activity. The following “output” 
describes products and services developed to achieve 
intended effects. For certain policy instruments, this 
may also include the regulation or termination of 
certain products and services. Outputs then lead to 
“outcomes,” the direct effects on the target group. 
This includes the use of products and services, 
behavioral changes, and so forth.

The middle part of the table covers the inputs 
required for each step in the impact chain and clas-
sifies them by type: administrative, financial, staff 
resources, material, or other. In addition, if the pol-
icy generates new or additional revenues, this is 
taken up.

Supporting factors, barriers, and risks are listed in 
the lower part of the table. We briefly describe each 
factor that is included in the column below the 
respective step in the impact chain. As outlined 
above and in Table 2, every included factor is qual-
itatively categorized regarding its importance and 
whether typically in place (for supporting factors) or 
regarding its importance and occurrence probability 
(barriers and risks). Key literature references are 
provided below the table. Qualitative assessments are 
operationalized into quantified weighted sums on 
the right-hand side of the table.

The description of policies in the original sources 
varies in depth of detail and specificity. Some are 
more generic and on a meta-level, others very spe-
cifically target existing regulations or, for example, 
propose concrete numbers for a mobility fund. We 
only included policies with a minimum level of 
specificity and tried to streamline the impact chains 
in this respect.

Table 2. R esults of the combination of weighting factors, 
shown here for supporting factors.

Importance

High (1)
Medium 

(0.67) Low (0.33)

Factor typically 
in place/true

Yes (1) 1 0.67 0.33
Partially (0.67) 0.67 0.45 0.22
No (0.33) 0.33 0.22 0.11

Note: For barriers and risks, importance is replaced by influence; and 
factor typically in place by occurrence probability.
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General findings on the impact chains and their 
characteristics

In our sample, the highest rating of weighted sup-
porting factors and the highest rating of barriers 
(and of the sum of barriers and risks) come about 
for the policy instrument “target network plan and 
timetable” (see ID 247 in Supplementary Material 
and Figure 3). This policy comprises a package of 
different stimuli and aims to improve long-distance 
rail services in terms of network coverage and ser-
vice frequency. The broadness of the proposed 
instrument explains the manifold factors that we 
identified because many supporting and hindering 

factors must be considered to assess its potential 
implementation feasibility.

We observe this as a general pattern: the broader 
a policy instrument, the more and diverse the sup-
porting and hindering factors; the more concrete a 
policy instrument, the fewer the factors. This is true 
for many of the policy instruments analyzed in gen-
eral, but not for every policy instrument: the scat-
tered cloud shows a tendency toward a diagonal 
from the bottom left to the upper right corners in 
Figure 3, but with high variations. This figure plots 
the weighted sum of supporting factors on the x-axis 
with the categories few (*), medium (**), and many 
factors (***) against the weighted sum of barriers 

Figure 3.  Weighted sum of supporting factors and of barriers and risks for all analyzed policy instruments, by policy target 
(color of dots).
Note: Numbers indicate Policy IDs according to Zell-Ziegler et  al. (2024). * = few factors, ** = medium number of factors, *** = many factors.
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and risks, with the same categories on the y-axis. 
Dot colors indicate the analyzed policy targets, and 
findings by policy targets are presented below.

The policy with the highest rating of weighted 
risks in our sample is “subsidized energy bills” (ID 
183), a fiscal instrument by which employers com-
pensate their employees when working from home 
in return for saved energy costs at the company site. 
Risks for this specific policy instrument include legal 
ones and potential rebound effects associated with 
working from home (see studies like Kreye et  al. 
2022) and additional income. Other risks for policy 
instruments are often a lack of qualified staff, very 
insecure long-term financing, and limits to the avail-
ability of rolling stock like additional buses.

We also observe policy instruments with none or 
very few factors, as indicated in the bottom-left 
quadrant in Figure 3. Particularly noteworthy is that 
32 policy instruments (almost 40%) do not have 
risks at all, and one policy instrument (“electricity 
tax reduction,” ID 256) does not have barriers.

Concerning the inputs needed to implement the 
policy instruments, 29% of all policy instruments 
need a high input, 47% a medium input, and 24% a 
low input. Thirty percent of the analyzed policy 
instruments generate revenue or lead to reduced 
state expenses.

The analysis of the impacts of covered policy 
instruments yields that all of them lead to GHG 
emissions and energy savings. This is not very sur-
prising since mitigation of climate change is the pre-
condition for being included in the European 
Sufficiency Policy Database. However, most policy 
instruments have additional expected impacts, mainly 
positive co-effects: almost 90% are expected to 
improve public health (e.g., less noise, better air 
quality), 20% to reduce (serious) accidents, 11% to 
generate other non-energy benefits like decreased 
land sealing and adaptation to climate change, and 
10% with positive economic effects such as local 
employment generation or an increasing attractive-
ness of local city centers. One policy additionally 
leads to the protection of ecologically sensitive zones 
(“regulation on yachts, jet skis,” ID 342).

Nevertheless, almost one-quarter of all analyzed 
policy instruments potentially lead to rebounds or 
other adverse effects like an increase in travel vol-
umes (e.g., with a free public transport ticket) or dis-
placement of flights to other airports (e.g., with a 
domestic flight ban). We included these effects as 
impacts in the main chain and as a risk factor. We 
furthermore find four policy instruments with unclear 
net impact on energy and resource needs, on which 
more research is needed. Taking these potential 
adverse impacts into account in the detailed 

development of the policy instrument is highly 
important to avoid them. A feasibility assessment 
based on our method can help to inform policy 
specifications.

Comparison of implementation feasibility by 
policy target

In this subsection, we present results based on the 
analysis of weighted supporting factors, barriers, and 
risks for all analyzed impact chains grouped by pol-
icy target. The results are visualized in three ways. 
First, Figure 3 shows policy instruments by policy 
target with colored dots, plotting weighted support-
ing factors against the sum of weighted barriers and 
risks. Second, for all six policy targets, we provide 
tables with the detailed results of all policy instru-
ments concerning internal factors (inputs and reve-
nues/reduced state expenses) and external factors 
(supporting factors, barriers, and risks) with an indi-
cation of the respective policy instrument type in 
the Appendix Tables A1–A6. The third and most 
aggregated visualization provides Figure 4, plotting 
weighted sums for supporting factors, barriers, and 
risks of all policy instruments as averages by pol-
icy target.

The following results present an assessment of the 
implementation feasibility of single policy instru-
ments and not an impact assessment because impacts 
are not quantified. However, the results allow us to 
compare policies: many supporting factors and reve-
nues and few risks and barriers, as well as low 
inputs, indicate a tendency toward the policies that 
are easier to implement than others. However, we 
cannot draw a direct recommendation for policy 
selection. This would require comparing the imple-
mentation feasibility and possible options to over-
come barriers and risks with an assessment of 
impacts.

The policy target “improve public transport and 
multimodality” includes many fiscal policy instru-
ments for improving infrastructures. These all need 
medium to high input (see Table A1 in the 
Appendix). Figure 3 shows that the policy instru-
ments scatter widely. We find meta-level policy 
instruments (ID 247 “target network plan and time-
table,” and ID 248 “legal obligation for public trans-
port frequency”) with many supporting and also 
hindering factors in this policy target. We observe 
the highest averages for supporting factors for this 
policy target due to high stakeholder support for 
many policy instruments and co-benefits for health, 
see Figure 4.

For the policy target “promotion of active modes,” 
the most striking is that 12 of 17 policy instruments 
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do not have any risks at all. This can also be 
observed in Figure 4, which shows that the average 
risks for this policy target are low. For barriers and 
supporting factors, the policy instruments mostly fall 
within the medium level, and inputs range from low 
to high. No economic instruments are included in 
this strategy.

For the policy target “reduce air transport,” only 
low inputs are listed, but they all score above aver-
age in terms of the sum of barriers and risks (see 
Figure 3). This is because of counterproductive dis-
placement effects or strategies by airlines to increase 
flights despite the possibility of a moratorium on 
airport expansion, as well as public and political 
opposition. No fiscal instruments are included here, 
and two out of five instruments generate revenues.

The policy target “reduce motorized individual 
transport” with most policy instruments shows a low 
average of risks (see Figure 4). Many respective pol-
icies exist in German cities or abroad that serve as 
good practice examples and thus support implemen-
tation. The main barriers are related to the opposi-
tion by car users, lobby organizations, and political 
parties. Half of all policy instruments generate reve-
nues or lead to reduced state expenses.

Both policy targets to reduce the absolute number 
and distance of trips either through local supply 
improvement or through reducing trips to work 
stand out with low or medium supporting factors 
and (with the exception of ID 198, “support of 

public and private childcare in villages”) medium to 
high barriers and risks (see Figure 3). ID 183 was 
already mentioned above; other main risks include 
the lack of staff and funds for the re-localization of 
services like education and healthcare. For the policy 
target “reduce trips: local supply,” we find high input 
needs for almost all five policy instruments; for the 
policy target “reduce trips: work,” almost half the 
policy instruments lead to reduced state expenses 
from avoided commuter tax-allowance payments.

Comparison of implementation feasibility by 
instrument type

With a view to the feasibility of different instrument 
types of proposed policies, our analysis finds high 
variations in terms of the supporting factors vs. bar-
riers and risks plot (Figure 5), but also differences in 
instruments. We observe the highest variations for 
regulatory instruments, from low supporting factors 
and barriers/risks to very high numbers. Fiscal and 
economic instruments also spread widely, but not to 
similar levels, especially with a view to supporting 
factors. No economic instrument has low supporting 
factors and low barriers/risks. On average, regulatory 
instruments unexpectedly show the fewest risks and 
as many barriers as economic instruments and as 
many supporting factors as fiscal instruments. Fiscal 
instruments have the fewest barriers. Many risks of 
fiscal and economic instruments relate to financing, 

Figure 4.  Supporting factors, barriers, and risks, average of weighted sums by policy target.



10 J. THEMA ET AL.

staff, or infrastructural requirements that are diffi-
cult to meet in the context of tight public budgets, 
shortage of skilled labor, and high construction 
prices. Many barriers to regulatory instruments relate 
to opposition by incumbent actors in the economy 
and politics and car users that constitute a majority 
of the population.

Discussion

In this section, we discuss the limitations of our 
method and, hence, the robustness of our results. 
The results of our analysis are time and 
context-dependent. The assessed factors may change 
following political and legal framework conditions, 

the implementation of complementary policy instru-
ments, or other contexts. In particular, barriers can 
likely be reduced by implementing other policy 
instruments (Pahle et  al. 2018). As an example, more 
attractive public transport will reduce barriers for 
car users to reach their points of interest without a 
car. Also, factors like opposition or support to policy 
instruments will vary over time, good practice exam-
ples of policy instruments will increase, thus pro-
moting supporting factors. For the interpretation of 
our results, this context-dependency is important.

Regarding the validity of results, the feasibility 
assessment relies on the factors that we and the 
additional experts identified. The respective knowl-
edge and mindset thus influence results. We 

Figure 5.  Weighted sum of supporting factors and of barriers and risks, by instrument type (color of dot).
Note: Numbers indicate Policy IDs according to Zell-Ziegler et  al. (2024). * = few factors, ** = medium number of factors, *** = many factors.



Sustainability: Science, Practice and Policy 11

transparently state that all contributors to this article 
work in scientific institutions, some of us for 
extended periods, and are concerned with climate 
change and planetary boundaries and convinced of 
the need for a socioeconomic transformation. This 
higher-level scientific viewpoint can complicate the 
identification of barriers and risks associated with 
actual implementation on the ground. To counter 
this potential shortcoming, to reduce subjective bias, 
and to increase the robustness of our results, we 
streamlined all impact chains in terms of detail, 
used a four-to-six-eye principle for all entries, and 
carried out expert validation with a total of ten 
independent transport experts.

Time, context-dependency, and the potential 
influence of our own and the additional experts’ 
subjectivity, also led to limited replicability of the 
analysis. We counter this through maximum trans-
parency of individual policy-chain assessments in 
the Supplementary Material. Our higher-level con-
clusions can be considered more robust due to the 
large number of impact chains on which they 
are based.

For the impacts at the end of impact chains, we 
focused on those related to climate change and 
energy consumption, as well as improvements to 
public health, safety, and local economic impacts. 
There are, however, more indirect impacts that we 
could include, such as social participation through 
free public transport. Adding all potential indirect 
impacts was outside the scope of our analysis.

Finally, our approach allows for a feasibility 
assessment but not a full impact assessment. This is 
due to the lack of quantified GHG and energy-saving 
potentials, which are not yet available for many pro-
posed sufficiency policies. Our impact chains can, 
however, serve as a basis for future impact assess-
ments for the policies under study.

Conclusion

We analyzed 83 policy instruments for decarboniz-
ing the transport sector in Germany using the con-
cept of sufficiency policy-impact chains (Zell-Ziegler 
and Thema 2022). This allows for policy analysis in 
a transparent and fact-based manner, utilizing infor-
mation from literature, and setting up transparent 
open-access impact-chain tables. We assess these 
impact chains with associated factors for single pol-
icy instruments to analyze the feasibility of imple-
menting the proposed policy instruments in a 
specific context. The approach also allows us to 
compare policy instruments with a view to support-
ing factors, barriers, risks, inputs, and revenues and 
to draw conclusions on policy instruments that are 

found to be implementable with a few inputs or bar-
riers/risks. On a more aggregate level, we compare 
which policy targets or instrument types seem most 
feasible in terms of the mentioned factors.

We find no strong differentiated pattern for 
implementation feasibility in the proposed 
transport-policy instruments by policy targets and 
instrument types. However, we can draw a number 
of specific conclusions.

First, in responding to our initial research ques-
tion, specific policies, whether existing or proposed, 
can be analyzed using our method. When chains 
and factor assessments are openly available and val-
idated, they can serve to stimulate fact-based discus-
sions on the implementation feasibility, detailing the 
necessary inputs and factors that support or hinder 
their implementation. This is helpful for policymak-
ers and policy consultancy in comparing policy 
instruments.

Second, policy instruments with many supporting 
factors often also have many barriers and risks, and 
additionally, they tend to have a higher need for 
inputs. In many cases, these are broader and more 
complex high-level policies or policy mixes (Axsen, 
Plötz, and Wolinetz 2020) with more diverse relevant 
factors and more varied structural input needs. 
However, these policy instruments may also have 
high GHG and energy-saving potential and should, 
therefore, not be dismissed. An example instrument 
that we analyze is ID 288, “quit legal prioritization 
of cars over cycling/walking” with many factors (see 
Figure 3). Studies like Dross et  al. (2021) describe 
the complexity that the implementation of this stra-
tegically important instrument would entail.

Third, some policy instruments, such as incen-
tives or infrastructure improvements, have fewer 
barriers than regulatory instruments, such as a ban 
on air travel or the conversion of road space to 
cycling and walking space, consistent with the liter-
ature on instrument types (Bemelmans-Videc, Rist, 
and Vedung 2011) or on push and pull policies (de 
Groot and Schuitema 2012; Loukopoulos et al. 2005). 
However, the aforementioned policy instruments, in 
most cases, require higher financial and other input, 
which puts them in a less favorable position in our 
analysis with regard to implementation feasibility.

Fourth, generally applicable rules in the area of 
policy design can also be supported by this analysis: 
increasing the stringency of an existing policy instru-
ment (such as “residents parking fee increase” (ID 
206), “adequate green phases” (ID 226), and “yearly 
car tax” (ID 242)) appears to be more feasible than 
the introduction of completely new policy instru-
ments. This is because potential barriers and risks for 
the introduction have already been overcome and are 
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thus not as relevant for the tightening of a measure. 
This is consistent with literature findings that argue 
that targeted sequencing options can overcome barri-
ers that previously constituted constraints (Pahle 
et  al. 2018). We also conclude that the initial intro-
duction of pull instruments such as infrastructure 
expansion and subsequently ambitious push instru-
ments (such as “legal moratorium for road expan-
sion” (ID 210), “Domestic air travel ban” (ID 229), or 
“car access restriction to city quarters” (ID 330)) 
seems favorable. This is because we find many barri-
ers or risks to push policies associated with insuffi-
ciently developed alternative infrastructures. Other 
literature (Wicki, Fesenfeld, and Bernauer 2019) has 
found that introducing push-pull policy packages is 
favorable over isolated introduction; however, this 
does depend heavily on the specific context.

Fifth, regarding our second research question on 
feasibility differences by policy targets, we find the 
“reduce trips: local supply” policy target, which aims 
to reduce trips and distances, has the most risks, 
while the “promotion of active modes” and the 
“reduction of motorized individual transport” targets 
have the fewest. As a low number of risks indicates 
no-regret policy instruments, this leads to the con-
clusion that mode-shift policies are more readily fea-
sible. Literature on a direct comparison of “avoid 
and shift” strategy feasibility is lacking, but the com-
paratively larger body of literature on mode shift 
rather supports our conclusion. Furthermore, litera-
ture on support for, or rather rebuilding local supply 
structures in Germany (Kokorsch and Küpper 2019), 
emphasizes major challenges that are in accordance 
with the risks that we identified (it is cost-, mate-
rial-, and labor-intensive).

Sixth, from the comparison of instrument types, we 
find in response to our third research question little 
difference in supporting factors and that fiscal instru-
ments have the fewest barriers while regulatory instru-
ments have the fewest risks. In the general policy 
discourse, regulation is rather unpopular (Bemelmans- 
Videc, Rist, and Vedung 2011; Loukopoulos et  al. 
2005), resulting from a rather myopic perception of 
being coercive. When fairness and long-term consider-
ations are included, regulatory instruments experience 
relatively high support, at least among informed mem-
bers of the public (also concluded by Lage et  al. 
(2023)). This is because they apply equally to everyone 
and are therefore perceived as fair and because they 
typically have few financing or staff needs.

Finally, one-fourth of the analyzed policy instru-
ments have potential rebound or other adverse 
effects that need to be addressed in policy design, as 
also suggested by the literature on individual suffi-
ciency measures (Caldarola and Sorrell 2022; Marz 

and Sen 2022; Sorrell, Gatersleben, and Druckman 
2020). Our method is useful for identifying and 
counteracting these effects when planning to imple-
ment the policy instrument.

There is a large body of literature on diverse bar-
riers and risks regarding the implementation of 
climate-mitigation options, for differentiated cases in 
all sectors including transport – for example on elec-
tric mobility (Biresselioglu, Kaplan, and Yilmaz 
2018), institutional barriers (Curtis and Low 2016), 
drivers and barriers for mobility as a service 
(Alonso-González et  al. 2020), and so forth. There is 
some research on sufficiency policy (Schneidewind 
and Zahrnt 2014; Thomas et  al. 2019); however, no 
comprehensive analysis of concrete transport 
sufficiency-policy instruments or of their implemen-
tation feasibility has been conducted. We fill this gap 
by analyzing hindering and enabling factors along 
the impact chain to the introduction of individual 
policy instruments, which enables an assessment of 
the feasibility of political implementation.

We thus add a new aspect to the existing climate 
mitigation-policy literature, indicating new tasks for 
research featuring (1) the analysis of sufficiency policy 
(in addition to renewables and energy efficiency pol-
icy), (2) analyzing instrument-specific impact chains, 
and (3) assessing which policies are more/less easily 
feasible by analyzing barriers, risks, and supporting 
factors. Demand-side and sufficiency options have 
been widely deemed necessary in the literature 
(Alfredsson et  al. 2018; Creutzig et  al. 2016; Lage 
et  al. 2023; Sugiyama et  al. 2024; Zell-Ziegler et  al. 
2021); however, sufficiency policy is scarcely part of 
current policy plans in the transport sector 
(Zell-Ziegler et  al. 2021). This analysis thus takes one 
step toward bringing policies into practice by analyz-
ing their implementation feasibility.

From our analysis, we draw research needs for the 
future: to achieve the objectives of each policy target, 
different policy instruments need to be compared, 
and policy mixes need to be set up that can support 
each other by mutually reinforcing supporting factors 
and overcoming barriers (see also Pahle et  al. 2018). 
As an example, investment in public transport fre-
quency and quality will remove barriers and risks for 
car-access restrictions. The method we developed and 
applied is useful for this assessment. Complemented 
with future GHG and energy-saving potentials of the 
policy instruments, broader impact assessments can 
be conducted for better conclusions on policy recom-
mendations. However, impact assessments of policy 
instruments that are proposed but have not yet been 
implemented are currently difficult. This is because 
implementation details such as the amount of funding 
and the extent of car-free zones are not known from 
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our database. Recommendations of policy instruments 
hinge on the inclusion of the expected saving poten-
tial in the analysis.

Future research can build on this article and add, 
for example, gender and social inequality issues, gov-
ernance aspects, and the degree of transformation 
needed with regard to the published impact chains 
to increase their applicability for different areas.

Acknowledgements

Both authors, Carina Zell-Ziegler and Johannes Thema, 
have jointly led this research and equally contributed to this 
article. We thank Diah Putri and Lola Delfosse, who sup-
ported the literature research and discussion of impact 
chains during their internships at the Öko-Institut. We also 
thank Mahsa Bagheri and Leila Siebke from Fraunhofer ISI 
for discussions on the impact-chain concept during the 
application of the method to the building sector. Special 
thanks go to our external validators Paul Schneider, Ulrich 
Jansen, Miriam Müller, Frederic Rudolph, Marlin Arnz, 
Wolf Görtz, Dennis Seibert, Fabian Bergk, Claus Doll, and 
Josephine Tröger, who reviewed the chains in five valida-
tion meetings and provided their expertise on supporting 
factors, barriers, and risks. We thank our colleagues Frauke 
Wiese, Benjamin Best, Jonas Lage, and Luisa Cordroch 
from the EnSu project and the members of our doctoral 
colloquium as well as Stefan Heiland at TU Berlin and 
Katja Schumacher at the Öko-Institut for inputs and feed-
back at different stages of this research. We also thank 
Vanessa Cook at the Öko-Institut for the professional 
proofreading. Two anonymous reviewers provided very 
helpful and record-breaking fast feedback and questions 
that helped substantially to improve this work, and we are 
indebted to the journal editor for his final very thorough 
copyediting.

Disclosure statement

No potential conflict of interest was reported by the 
authors.

Funding

This research was conducted as part of the research proj-
ect “The role of energy sufficiency in energy transition 
and society” funded by the German Federal Ministry of 
Education and Research (BMBF), within the framework of 
the Strategy Research for Sustainability (FONA), as part of 
its Social-Ecological Research funding priority [grant 
numbers 01UU2004B (JT) and 01UU2004C (CZZ, KD)]. 
We acknowledge financial support from the Wuppertal 
Institute for Climate, Environment and Energy within the 
funding program Open Access Publishing.

ORCID

Johannes Thema  http://orcid.org/0000-0002-7039-483X
Carina Zell-Ziegler  http://orcid.org/0000-0002-4958-8496
Kaya Dünzen  http://orcid.org/0009-0004-5139-6479

References

Alfredsson, E., M. Bengtsson, H. Brown, C. Isenhour, S. 
Lorek, D. Stevis, and P. Vergragt. 2018. “Why Achieving 
the Paris Agreement Requires Reduced Overall 
Consumption and Production.” Sustainability: Science, 
Practice and Policy 14 (1): 1–5. doi:10.1080/15487733.2
018.1458815.

Alonso-González, M., S. Hoogendoorn-Lanser, N. van 
Oort, O. Cats, and S. Hoogendoorn. 2020. “Drivers and 
Barriers in Adopting Mobility as a Service (MaaS) – A 
Latent Class Cluster Analysis of Attitudes.” Transportation 
Research Part A: Policy and Practice 132: 378–401. 
doi:10.1016/j.tra.2019.11.022.

Axsen, J., P. Plötz, and M. Wolinetz. 2020. “Crafting 
Strong, Integrated Policy Mixes for Deep CO2 Mitigation 
in Road Transport.” Nature Climate Change 10 (9): 809–
818. doi:10.1038/s41558-020-0877-y.

Bemelmans-Videc, M.-L., R.  Rist, and E.  Vedung. 2011. 
Carrots, Sticks, and Sermons: Policy Instruments and 
Their Evaluation. New Brunswick, NJ: Transaction 
Publishers.

Best, B., J. Thema, C. Zell-Ziegler, F. Wiese, J. Barth, S. 
Breidenbach, … H. Wilke. 2022. “Building a Database 
for Energy Sufficiency Policies.” F1000Research 11: 229. 
doi:10.12688/f1000research.108822.2.

Biresselioglu, M., M. Kaplan, and B. Yilmaz. 2018. “Electric 
Mobility in Europe: A Comprehensive Review of 
Motivators and Barriers in Decision Making Processes.” 
Transportation Research Part A: Policy and Practice 109: 
1–13. doi:10.1016/j.tra.2018.01.017.

Bundesministerium für Verkehr, Bau und Stadtentwicklung 
(BMVBS). 2009. Verkehr in Zahlen 2008/2009 (Traffic 
and Numbers 2008/2009). Bonn: Federal Ministry of 
Transport, Building and Urban Affairs. https://bmdv.
bund.de/SharedDocs/DE/Artikel/G/verkehr-in-zahlen.
html

Bocken, N., L. Niessen, and S. Short. 2022. “The 
Sufficiency-Based Circular Economy – An Analysis of 
150 Companies.” Frontiers in Sustainability 3: 899289. 
doi:10.3389/frsus.2022.899289.

Breidenbach, S., T. Bußmann-Welsch, L. Fischer, A. 
Grotenrath, A. Heinen, B. Heyl, S. Kroiher, L. Möller, L. 
Nesselhauf, and H. Schmülling. 2022. 1,5-Grad-
Gesetzespaket: Maßnahmenkatalog mit Gesetzesentwürfen 
(1.5-Degree Legislative Package: Catalogue of Measures 
with Draft Laws).” Berlin: GermanZero. https://germanzero.
de/loesungen/1-5-grad-gesetzespaket

Böcker, M., H. Brüggemann, M. Christ, A. Knak, J. Lage, 
and B. Sommer. 2021. Wie wird weniger genug? Suffizienz 
als strategie für eine nachhaltige Stadtentwicklung (How 
Does Less Become Enough? Sufficiency as a Strategy for 
Sustainable Urban Development. München: oekom Verlag.

Caldarola, B., and S. Sorrell. 2022. “Do Teleworkers Travel 
Less? Evidence from the English National Travel Survey.” 
Transportation Research Part A: Policy and Practice 159: 
282–303. doi:10.1016/j.tra.2022.03.026.

Creutzig, F., M. Callaghan, A. Ramakrishnan, A. Javaid, L. 
Niamir, F. Müller-Hansen, … C. Wilson. 2021. 
“Reviewing the Scope and Thematic Focus of 100,000 
Publications on Energy Consumption, Services and 
Social Aspects of Climate Change: A Big Data Approach 
to Demand-Side Mitigation.” Environmental Research 
Letters 16 (3): 033001. doi:10.1088/1748-9326/abd78b.

https://doi.org/10.1080/15487733.2018.1458815
https://doi.org/10.1080/15487733.2018.1458815
https://doi.org/10.1016/j.tra.2019.11.022
https://doi.org/10.1038/s41558-020-0877-y
https://doi.org/10.12688/f1000research.108822.2
https://doi.org/10.1016/j.tra.2018.01.017
https://bmdv.bund.de/SharedDocs/DE/Artikel/G/verkehr-in-zahlen.html
https://bmdv.bund.de/SharedDocs/DE/Artikel/G/verkehr-in-zahlen.html
https://bmdv.bund.de/SharedDocs/DE/Artikel/G/verkehr-in-zahlen.html
https://doi.org/10.3389/frsus.2022.899289
https://germanzero.de/loesungen/1-5-grad-gesetzespaket
https://germanzero.de/loesungen/1-5-grad-gesetzespaket
https://doi.org/10.1016/j.tra.2022.03.026
https://doi.org/10.1088/1748-9326/abd78b


14 J. THEMA ET AL.

Creutzig, F., B. Fernandez, H. Haberl, R. Khosla, Y. 
Mulugetta, and K. Seto. 2016. “Beyond Technology: 
Demand-Side Solutions for Climate Change Mitigation.” 
Annual Review of Environment and Resources 41 (1): 
173–198. doi:10.1146/annurev-environ-110615-085428.

Creutzig, F., L. Niamir, X. Bai, M. Callaghan, J. Cullen, J. 
Díaz-José, … D. Ürge Vorsatz. 2022. “Demand-Side 
Solutions to Climate Change Mitigation Consistent with 
High Levels of Well-Being.” Nature Climate Change 12 
(1): 36–46. doi:10.1038/s41558-021-01219-y.

Curtis, C., and N. Low. 2016. Institutional Barriers to 
Sustainable Transport. London: Routledge.

DeGroff, A., and M. Cargo. 2009. 2009. “Policy Implementation: 
Implications for Evaluation.” New Directions for Evaluation 
2009 (124): 47–60. doi:10.1002/ev.313.

de Groot, J., and G. Schuitema. 2012. “How to Make the 
Unpopular Popular? Policy Characteristics, Social 
Norms and the Acceptability of Environmental Policies.” 
Environmental Science & Policy 19–20: 100–107. 
doi:10.1016/j.envsci.2012.03.004.

Dittmer, G. 1995. “Nutzwertanalyse (Utility Analysis).” In 
Managen mit Methode: Instrumente für individuelle 
Lösungen (Managing with Method: Instruments for 
Individual Solutions), 43–56. Wiesbaden: Gabler Verlag.

Dross, M., N. Salzborn, K. Dziekan, and S. Klinski. 2021. 
Damit das Recht dem Klimaschutz nicht im Weg steht – 
Vorschläge zur Beseitigung von Hemmnissen im 
Straßenverkehrsrecht (So that the Law Does Not Stand in the 
Way of Climate Protection – Proposals for Removing Obstacles 
in Road Traffic Law. Berlin: Umweltbundesamt. https://
www.umweltbundesamt.de/sites/default/files/medien/366/
dokumente/ uba-kurzpapierstrassenverkehrsrecht_kliv_0.pdf

Gaspar, R., D. Antunes, A. Faria, and A. Meiszner. 2017. 
“Sufficiency Before Efficiency: Consumers’ Profiling and 
Barriers/Facilitators of Energy Efficient Behaviours.” 
Journal of Cleaner Production 165: 134–142. doi:10.1016/j.
jclepro.2017.07.075.

Gertler, P., S. Martinez, P. Premand, L. Rawlings, and C. 
Vermeersch. 2016. Impact Evaluation in Practice. 2nd 
ed. Washington, DC: Inter-American Development 
Bank and World Bank. https://openknowledge.
worldbank.org/handle/10986/25030

Grubler, A., C. Wilson, N. Bento, B. Boza-Kiss, V. Krey, D. 
McCollum, … H. Valin. 2018. “A Low Energy Demand 
Scenario for Meeting the 1.5 °C Target and Sustainable 
Development Goals without Negative Emission Technologies.” 
Nature Energy 3 (6): 515–527. doi:10.1038/s41560-018-0172-6.

Haas, T., and H. Sander. 2020. “Decarbonizing Transport in 
the European Union: Emission Performance Standards 
and the Perspectives for a European Green Deal.” 
Sustainability 12 (20): 8381. doi:10.3390/su12208381.

Intergovernmental Panel on Climate Change (IPCC). 2022.  
Climate Change 2022 Mitigation of Climate Change – AR6 
Full Report. Geneva: IPCC. https://www.ipcc.ch/report/ar6/
wg3/downloads/report/IPCCAR6WGIIIFullReport.pdf.

Kokorsch, M., and P. Küpper. 2019. “Trends der 
Nahversorgung in ländlichen Räumen (Trends in Local 
Supply in Rural Areas),” Thünen Working Paper No. 126. 
Braunschweig: Thünen-Institut für Ländliche Räume. 
https://literatur.thuenen.de/digbib extern/dn061173.pdf.

Kraftfahrt-Bundesamt. 2024. Bestand (Inventory). Berlin: 
Federal Motor Transport Authority. https://www.kba.de/
DE/Statistik/Fahrzeuge/Bestand/bestand node.html

Kreye, K., N. Kampffmeyer, C.-S. Scherf, and M. Weber. 
2022. Arbeiten im Homeoffice – gut für die Umwelt und die 

Mitarbeiter:innen? – Analyse der potenziellen ökologischen 
und sozialen Auswirkungen mobilen Arbeitens (Working 
from Home – Good for the Environment and Employees? 
– Analysis of the Potential Ecological and Social Impacts of 
Mobile Working). Freiburg: Öko-Institut. https://www.oeko.
de/fileadmin/oekodoc/compan-e Homeoffice.pdf

Lage, J. 2022. “Sufficiency and Transformation – A 
Semi-Systematic Literature Review of Notions of Social 
Change in Different Concepts of Sufficiency.” Frontiers 
in Sustainability 3: 21. doi:10.3389/frsus.2022.954660.

Lage, J., and M. Graef. 2022. “Co-Benefits as Catalysts for 
Sufficiency Policy: How Citizens Justify Sufficiency in 
Participation Processes.” TATuP – Zeitschrift für 
Technikfolgenabschätzung in Theorie und Praxis 31 (2): 
48–55. doi:10.14512/tatup.31.2.48.

Lage, J., J. Thema, C. Zell-Ziegler, B. Best, L. Cordroch, 
and F. Wiese. 2023. “Citizens Call for Sufficiency and 
Regulation – A Comparison of European Citizen 
Assemblies and National Energy and Climate Plans.” 
Energy Research & Social Science 104: 103254. 
doi:10.1016/j.erss.2023.103254.

Loukopoulos, P., C. Jakobsson, T. Gärling, C. Schneider, 
and S. Fujii. 2005. “Public Attitudes Towards Policy 
Measures for Reducing Private Car Use: Evidence from 
a Study in Sweden.” Environmental Science & Policy 8 
(1): 57–66. doi:10.1016/j.envsci.2004.07.008.

Marz, W., and S. Sen. 2022. “Does Telecommuting Reduce 
Commuting Emissions?” Journal of Environmental 
Economics and Management 116: 102746. doi:10.1016/j.
jeem.2022.102746.

Michaelis, J., B. Vogel, S. Strunz, W. Lucht, H. Dahms, C. 
Dornack, and S. Wiegand. 2024. “Sufficiency as a 
‘Strategy of the Enough’: Curbing Ecological Crises and 
Injustices. A Summary of the German Advisory Council 
on the Environment’s Discussion Paper.” GAIA 33 (3): 
275–281. doi:10.14512/gaia.33.3.3.

Millward-Hopkins, J., J. Steinberger, N. Rao, and Y. 
Oswald. 2020. “Providing Decent Living with Minimum 
Energy: A Global Scenario.” Global Environmental 
Change 65: 102168. doi:10.1016/j.gloenvcha.2020.102168.

Organization for Economic Co-operation and Development 
(OECD). 2020. How Can Governments Leverage Policy 
Evaluation to Improve Evidence Informed Policy Making? 
Paris: OECD. https://grd.sgs.gov.kh/ home/wp-content/
uploads/sites/2/2023/09/policy-evaluation-comparative- 
study-highlights.pdf

Paar, A., C. Thomé, V. Liste, and J. Repenning. 2023. 
“Evaluation 2020/2021 des Förderaufrufs ‘Klimaschutz 
durch Radverkehr’ im Rahmen der Nationalen 
Klimaschutzinitiative (NKI) (Evaluation 2020/2021 of 
the Funding call ‘Climate Protection through Cycling’ 
within the framework of the National Climate Protection 
Initiative (NKI)).” Berlin: National Climate Initiative. 
https://www.klimaschutz.de/sites/default/files/mediathek/
dokumente/ A4FA%20Klimaschutz%20durch%20Radverkehr 
 Eval 2021.pdf

Pahle, M., D. Burtraw, C. Flachsland, N. Kelsey, E. Biber, 
J. Meckling, … J. Zysman. 2018. “Sequencing to Ratchet 
up Climate Policy Stringency.” Nature Climate Change 8 
(10): 861–867. doi:10.1038/s41558-018-0287-6.

Piet, G., R. Jongbloed, A. Knights, J. Tamis, A. Paijmans, 
M. Van Der Sluis, … L. Robinson. 2015. “Evaluation of 
Ecosystem-Based Marine Management Strategies Based 
on Risk Assessment.” Biological Conservation 186: 158–
166. doi:10.1016/j.biocon.2015.03.011.

https://doi.org/10.1146/annurev-environ-110615-085428
https://doi.org/10.1038/s41558-021-01219-y
https://doi.org/10.1002/ev.313
https://doi.org/10.1016/j.envsci.2012.03.004
https://www.umweltbundesamt.de/sites/default/files/medien/366/dokumente/%20uba-kurzpapierstrassenverkehrsrecht_kliv_0.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/366/dokumente/%20uba-kurzpapierstrassenverkehrsrecht_kliv_0.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/366/dokumente/%20uba-kurzpapierstrassenverkehrsrecht_kliv_0.pdf
https://doi.org/10.1016/j.jclepro.2017.07.075
https://doi.org/10.1016/j.jclepro.2017.07.075
https://openknowledge.worldbank.org/handle/10986/25030
https://openknowledge.worldbank.org/handle/10986/25030
https://doi.org/10.1038/s41560-018-0172-6
https://doi.org/10.3390/su12208381
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCCAR6WGIIIFullReport.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCCAR6WGIIIFullReport.pdf
https://literatur.thuenen.de/digbib%20extern/dn061173.pdf
https://www.kba.de/DE/Statistik/Fahrzeuge/Bestand/bestand%20node.html
https://www.kba.de/DE/Statistik/Fahrzeuge/Bestand/bestand%20node.html
https://www.oeko.de/fileadmin/oekodoc/compan-e%20Homeoffice.pdf
https://www.oeko.de/fileadmin/oekodoc/compan-e%20Homeoffice.pdf
https://doi.org/10.3389/frsus.2022.954660
https://doi.org/10.14512/tatup.31.2.48
https://doi.org/10.1016/j.erss.2023.103254
https://doi.org/10.1016/j.envsci.2004.07.008
https://doi.org/10.1016/j.jeem.2022.102746
https://doi.org/10.1016/j.jeem.2022.102746
https://doi.org/10.14512/gaia.33.3.3
https://doi.org/10.1016/j.gloenvcha.2020.102168
https://grd.sgs.gov.kh/%20home/wp-content/uploads/sites/2/2023/09/policy-evaluation-comparative-study-highlights.pdf
https://grd.sgs.gov.kh/%20home/wp-content/uploads/sites/2/2023/09/policy-evaluation-comparative-study-highlights.pdf
https://grd.sgs.gov.kh/%20home/wp-content/uploads/sites/2/2023/09/policy-evaluation-comparative-study-highlights.pdf
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/%20A4FA%20Klimaschutz%20durch%20Radverkehr%20Eval%202021.pdf
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/%20A4FA%20Klimaschutz%20durch%20Radverkehr%20Eval%202021.pdf
https://www.klimaschutz.de/sites/default/files/mediathek/dokumente/%20A4FA%20Klimaschutz%20durch%20Radverkehr%20Eval%202021.pdf
https://doi.org/10.1038/s41558-018-0287-6
https://doi.org/10.1016/j.biocon.2015.03.011


Sustainability: Science, Practice and Policy 15

Princen, T. 2005. The Logic of Sufficiency. Cambridge, MA: 
MIT Press.

Sager, F., S. Hadorn, A. Balthasar, and C. Mavrot. 2021. 
Politikevaluation: Eine Einführung (Policy Evaluation: An 
Introduction). Wiesbaden: Springer VS.

Schlomann, B., F. Voswinkel, S. Hirzel, A. Paar, D. Jessing, 
S. Heinrich, … M. Kahles. 2020. Methodikleitfaden für 
Evaluationen von Energieeffizienzmaßnahmen des BMWi 
(Methodological Guide for Evaluations of Energy 
Efficiency Measures of the BMWi). Karlsruhe: Fraunhofer 
ISI, ifeu, Prognos, Stiftung Umweltenergierecht. https://
www.bmwk.de/Redaktion/DE/Downloads/M-O/methodik- 
leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.
pdf? blob=publicationFile

Schneidewind, U., and A. Zahrnt. 2014. Politics of 
Sufficiency. München: oekom verlag.

Sorrell, S., B. Gatersleben, and A. Druckman. 2020. “The 
Limits of Energy Sufficiency: A Review of the Evidence 
for Rebound Effects and Negative Spillovers from 
Behavioural Change.” Energy Research & Social Science 
64: 101439. doi:10.1016/j.erss.2020.101439.

Spangenberg, J., and S. Lorek. 2019. “Sufficiency and 
Consumer Behaviour: From Theory to Policy.” Energy 
Policy 129: 1070–1079. doi:10.1016/j.enpol.2019.03.013.

Spengler, L. 2018. Sufficiency as Policy: Necessity, Possibilities 
and Limitations. Baden-Baden: Nomos.

Sugiyama, M., C. Wilson, D. Wiedenhofer, B. Boza-Kiss, 
T. Cao, S. Chatterjee, … C. Zimm. 2024. “High with 
Low: Harnessing the Power of Demand-Side Solutions 
for High Wellbeing with Low Energy and Material 
Demand.” Joule 8 (1): 1–6. doi:10.1016/j.joule.2023.12.014.

Thomas, S., J. Thema, L. Brischke, L. Leuser, M. Kopatz, 
and M. Spitzner. 2019. “Energy Sufficiency Policy for 
Residential Electricity Use and per-Capita Dwelling 
Size.” Energy Efficiency 12 (5): 1123–1149. doi:10.1007/
s12053-018-9727-4.

Triantaphyllou, E. 2000. Multi-Criteria Decision Making 
Methods: A Comparative Study. Dordrecht: Kluwer.

Tröger, J., and G. Reese. 2021. “Talkin’ Bout a Revolution: 
An Expert Interview Study Exploring Barriers and Keys 
to Engender Change Towards Societal Sufficiency 
Orientation.” Sustainability Science 16 (3): 827–840. 
doi:10.1007/s11625-020-00871-1.

Umweltbundesamt. 2024a. Emissionen des Verkehrs (Emissions 
from Transport). Berlin: Umweltbundesamt. https://www.
umweltbundesamt.de/daten/verkehr/emissionen-des-verkehrs

Umweltbundesamt. 2024b. Fahrleistungen, Verkehrsleistung 
und Modal Split (Mileage, Traffic Performance and 
Modal Split). Berlin: Umweltbundesamt. https://www.
umweltbundesamt.de/daten/verkehr/fahrleistungen- 
verkehrsaufwand-modal-split.

United Nations Framework Convention on Climate 
Change (UNFCCC). 2000. Review of the Implementation 
of Commitments and of Other Provisions of the 
Convention: UNFCCC Guidelines on Reporting and 
Review. Bonn: UNFCCC. https://unfccc.int/resource/
docs/cop5/07.pdf

United Nations Framework Convention on Climate 
Change (UNFCCC). 2021. Key Aspects of the Paris 
Agreement. Bonn: UNFCCC. https://unfccc.int/process- 
and-meetings/the-paris-agreement/ the-paris-agreement/
key-aspects-of-the-paris-agreement

Varone, F., S. Jacob, and P. Bundi. 2023. Handbook of 
Public Policy Evaluation. Cheltenham: Edward Elgar.

Verband der Automobilindustrie (VDA). 2024. Beschäftigungs
zahlen und Beschäftigungsentwicklung (Employment Figures 
and Employment Trends). Berlin: VDA. https://www.vda.
de/de/themen/automobilindustrie/marktentwicklungen/
beschaeftigungszahlen-und-beschaeftigungsentwicklung

Vogel, J., and J. Hickel. 2023. “Is Green Growth Happening? 
An Empirical Analysis of Achieved versus 
Paris-Compliant CO2–GDP Decoupling in High-Income 
Countries.” The Lancet Planetary Health 7 (9): e759–
e769. doi:10.1016/S2542-5196(23)00174-2.

Wicki, M., L. Fesenfeld, and T. Bernauer. 2019. “In Search 
of Politically Feasible Policy-Packages for Sustainable 
Passenger Transport: Insights from Choice Experiments 
in China, Germany, and the USA.” Environmental 
Research Letters 14 (8): 084048. doi:10.1088/1748-9326/
ab30a2.

World Meterological Organization (WMO). 2024. State of the 
Global Climate. Geneva: WMO. https://library.wmo.int/
viewer/68835/download?file=1347 Global-statement-2023 
en.pdfandtype=pdfandnavigator=1

Wörlen, C. 2023. External Performance Evaluation of the Power 
Africa Off-Grid Project (PAOP). Berlin: Arepo. https://
arepoconsult.com/en/publications/external-performanc
e-evaluation-of-the-power-africa-off-grid-project-paop

Zell-Ziegler, C., B. Best, J. Thema, F. Wiese, B. Vogel, L. 
Cordroch, and J. Lage. 2024. “Energy Sufficiency Policy 
Database,” Energy Sufficiency Research Group. https://
energysufficiency.de/policy-database

Zell-Ziegler, C., and J. Thema. 2022. “Impact Chains of Energy 
Sufficiency Policies: A Proposal for Visualization and 
Possibilities for Integration into Energy Modeling.” TATuP 
– Zeitschrift Für Technikfolgenabschätzung in Theorie und 
Praxis 31 (2): 40–47. doi:10.14512/tatup.31.2.40.

Zell-Ziegler, C., J. Thema, B. Best, F. Wiese, J. Lage, A. 
Schmidt, E. Toulouse, and S. Stagl. 2021. “Enough? The 
Role of Sufficiency in European Energy and Climate 
Plans.” Energy Policy 157: 112483. doi:10.1016/j.en-
pol.2021.112483.

https://www.bmwk.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?%20blob=publicationFile
https://www.bmwk.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?%20blob=publicationFile
https://www.bmwk.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?%20blob=publicationFile
https://www.bmwk.de/Redaktion/DE/Downloads/M-O/methodik-leitfaden-fuer-evaluationen-von-energieeffizienzmassnamen.pdf?%20blob=publicationFile
https://doi.org/10.1016/j.erss.2020.101439
https://doi.org/10.1016/j.enpol.2019.03.013
https://doi.org/10.1016/j.joule.2023.12.014
https://doi.org/10.1007/s12053-018-9727-4
https://doi.org/10.1007/s12053-018-9727-4
https://doi.org/10.1007/s11625-020-00871-1
https://www.umweltbundesamt.de/daten/verkehr/emissionen-des-verkehrs
https://www.umweltbundesamt.de/daten/verkehr/emissionen-des-verkehrs
https://www.umweltbundesamt.de/daten/verkehr/fahrleistungen-verkehrsaufwand-modal-split
https://www.umweltbundesamt.de/daten/verkehr/fahrleistungen-verkehrsaufwand-modal-split
https://www.umweltbundesamt.de/daten/verkehr/fahrleistungen-verkehrsaufwand-modal-split
https://unfccc.int/resource/docs/cop5/07.pdf
https://unfccc.int/resource/docs/cop5/07.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement/%20the-paris-agreement/key-aspects-of-the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/%20the-paris-agreement/key-aspects-of-the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/%20the-paris-agreement/key-aspects-of-the-paris-agreement
https://www.vda.de/de/themen/automobilindustrie/marktentwicklungen/beschaeftigungszahlen-und-beschaeftigungsentwicklung
https://www.vda.de/de/themen/automobilindustrie/marktentwicklungen/beschaeftigungszahlen-und-beschaeftigungsentwicklung
https://www.vda.de/de/themen/automobilindustrie/marktentwicklungen/beschaeftigungszahlen-und-beschaeftigungsentwicklung
https://doi.org/10.1016/S2542-5196(23)00174-2
https://doi.org/10.1088/1748-9326/ab30a2
https://doi.org/10.1088/1748-9326/ab30a2
https://library.wmo.int/viewer/68835/download?file=1347%20Global-statement-2023%20en.pdfandtype=pdfandnavigator=1
https://library.wmo.int/viewer/68835/download?file=1347%20Global-statement-2023%20en.pdfandtype=pdfandnavigator=1
https://library.wmo.int/viewer/68835/download?file=1347%20Global-statement-2023%20en.pdfandtype=pdfandnavigator=1
https://arepoconsult.com/en/publications/external-performance-evaluation-of-the-power-africa-off-grid-project-paop
https://arepoconsult.com/en/publications/external-performance-evaluation-of-the-power-africa-off-grid-project-paop
https://arepoconsult.com/en/publications/external-performance-evaluation-of-the-power-africa-off-grid-project-paop
https://energysufficiency.de/policy-database
https://energysufficiency.de/policy-database
https://doi.org/10.14512/tatup.31.2.40
https://doi.org/10.1016/j.enpol.2021.112483
https://doi.org/10.1016/j.enpol.2021.112483


16 J. THEMA ET AL.

Appendix 

Table A1.  Feasibility assessment of policy instruments for the policy target “improve public transport and multimodality.”
Policy-Instrument Details Internal Factors External Factors

Instrument 
Type ID Policy-Instrument Name

Highest Rating 
of Inputs

Revenues / 
Reduced state 

expense

Weighted Sum of 
Supporting 

Factors
Weighted Sum 

of Barriers
Weighted Sum 

of Risks

economic 250 Employer pay local public 
transport fee

high yes *** ** *

economic 251 Accessability fee for building 
owners

high yes ** ** *

fiscal 244 Investment in public transport 
efficiency increase

high – * * –

fiscal 252 Lower network tariffs high – * * *
fiscal 253 VAT rebate for rail travels medium – * * –
fiscal 254 Ticket reform, price reduction medium – ** * *
fiscal 255 Cheaper rail abonnements medium – ** ** *
fiscal 256 Electricity tax reduction medium – ** – *
fiscal 257 National grants for light rail 

construction
high – ** ** **

fiscal 258 365€ ticket or cheaper high – ** * **
fiscal 259 Free local PT tickets, alternative 

financing, service expansion
high – ** * *

fiscal 260 Network enhancement for 
overtaking long freight trains

medium – * ** –

fiscal 261 P&R + mobility hubs medium – ** * *
fiscal 275 Investments in infrastructure medium – *** * *
fiscal 286 Higher national & departmental 

funds
high – ** * **

fiscal 297 EU rail harmonization high – ** ** –
regulation 245 Revision of legal basis, line 

reactivation
high – *** ** *

regulation 247 Target network plan and timetable high – *** *** **
regulation 248 Legal obligation for public 

transport frequency
high – *** ** **

Average for Policy Target “Improve Public Transport and Multi-Modality” ** * *
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R

Table A2.  Feasibility assessment of policy instruments for the policy target “promotion of active modes.”
Policy Instrument Details Internal Factors External Factors

Instrument 
Type ID Policy-Instrument Name

Highest Rating 
of Inputs

Revenues / 
Reduced 

state expense

Weighted Sum of 
Supporting 

Factors
Weighted Sum 

of Barriers
Weighted Sum 

of Risks

fiscal 216 Active mobility fund high – ** ** *
fiscal 287 Higher national & departmental funds medium – *** ** *
fiscal 312 Bicycle acquisition incentive low – ** * *
regulation 218 Mandate increased staff/budget at local 

level
medium – ** * *

regulation 219 Bicycle priority streets medium – ** ** –
regulation 220 Green wave for bikes medium – * * –
regulation 221 Opening up one-way streets for bicycles low – ** * –
regulation 222 Minimum sidewalk width low – ** * –
regulation 224 Facilitate implementation of zebra 

crossings
medium – ** * –

regulation 225 Elimination of mandatory sidewalk use low – * * –
regulation 226 Adequate green phases medium – ** * –
regulation 227 Higher sanctions for road rule 

infringements
medium yes ** * –

regulation 267 Conversion of road space to bicycle & 
pedestrian infrastructure

high yes ** *** –

regulation 269 Doubling assistant for freight vehicles low – ** * –
regulation 288 Quit legal prioritization of cars over 

cycling/walking
high – *** *** *

regulation 290 Speed limit in cities low – ** * –
regulation 317 Parking ban around schools medium – * * –

Average for Policy Target ”Promotion of active modes“ ** * *
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R
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Table A3.  Feasibility assessment of policy instruments for the policy target “reduce air transport.”
Policy-Instrument Details Internal Factors External Factors

Instrument 
Type

ID Policy-Instrument Name Highest 
Rating of 

Inputs

Revenues / 
Reduced state 

expense

Weighted Sum of 
Supporting 

Factors

Weighted Sum of 
Barriers

Wei ghted 
Sum of 

Risks

economic 276 Aviation carbon tax low yes * * *
regulation 213 Airport expansion moratorium low yes ** * **
regulation 228 Air travel ban low – ** ** **
regulation 229 Domestic air travel ban low – *** ** *
regulation 332 Change travel cost law low – * ** –
Average for Policy Target ”Reduce air transport“ ** ** *
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R

Table A4.  Feasibility assessment of policy instruments for the policy target “reduce motorized individual transport.”
Policy-Instrument Details Internal Factors External Factors

Instrument 
Type

ID Policy-Instrument Name Highest Rating 
of Inputs

Revenues / 
Reduced state 

expense

Weighted Sum of 
Supporting 

Factors

Weighted 
Sum of 
Barriers

Weighted 
Sum of 

Risks

economic 206 Residents parking fee increase medium yes ** * –
economic 207 Company car taxation reform low yes * ** –
economic 234 Road charge medium yes * ** *
economic 235 City road charge medium yes ** ** *
economic 241 Car admission tax low yes ** ** –
economic 242 Yearly car tax medium yes ** * –
fiscal 236 Free school transport high – ** ** *
fiscal 239 Car tax reform medium yes ** * –
fiscal 240 Mobility Voucher medium – ** * *
fiscal 268 Eliminate environmentally harmful 

subsidies
low yes ** ** –

fiscal 306 Car sharing promotion medium – ** * *
fiscal 330 Car access restriction to city quarters 

(“Superblocks”)
medium – ** * *

fiscal 347 Premium for car scrapping medium – * * *
regulation 202 Re-assignation of parking spaces high yes ** ** *
regulation 203 General restriction of allowed parking high – ** * *
regulation 204 Red. obligatory parking space/

appartment
medium – ** ** –

regulation 205 Less privileged parking space planning low – * * *
regulation 208 Incentivising regulation for ride 

sharing/pooling
medium – * * *

regulation 210 Legal moratorium for road expansion medium yes *** ** –
regulation 211 Legal basis for infrastructure needs 

planning (national)
medium – ** ** –

regulation 231 Car access restriction medium – * ** –
regulation 237 Digital parking controls medium yes ** * *
regulation 289 Parking pricing introduction and fee 

increase
low yes ** ** –

regulation 292 Prioritise public transport high – ** *** –
regulation 295 Restriction on surface sealing medium yes ** * –
regulation 304 Road speed limits low yes ** ** –
regulation 321 Car-free days medium – * * –
regulation 342 Regulation on yachts, jetski low – * * *

Average for Policy Target ”Reduce motorized individual transport“ ** * *
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R
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Table A5.  Feasibility assessment of policy instruments for the policy target “Reduce trips: local supply.”
Policy-Instrument Details Internal Factors External Factors

Instrument 
Type ID Policy-Instrument Name

Highest Rating 
of Inputs

Revenues / 
Reduced state 

expense

Weighted Sum of 
Supporting 

Factors
Weighted Sum 

of Barriers
Weighted Sum 

of Risks

Fiscal 197 (Re-) opening of local schools high – ** ** **
Fiscal 198 Support of public and private 

childcare in villages
medium – ** * *

Fiscal 200 Incentives for local and excess charges 
for decentralized shops

high yes * ** *

Fiscal 201 Securing decentral medical & elderly 
care

high – * ** *

Fiscal 339 Securing local living space high – ** ** **

Average for Policy Target ”Reduce trips: local supply“ ** ** *
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R

Table A6.  Feasibility assessment of policy instruments for the policy target “reduce trips: work.”
Policy-Instrument Details Internal Factors External Factors

Instrument 
Type ID Policy-Instrument Name

Highest Rating 
of Inputs

Revenues / 
Reduced state 

expense

Weighted Sum of 
Supporting 

Factors
Weighted Sum 

of Barriers
Weighted Sum 

of Risks

economic 184 Company tax credits for teleworking high yes ** * **
economic 209 Cancellation of commuting allowance low yes * ** *
fiscal 182 IT equipment subsidies for working 

from home
medium – ** * **

fiscal 183 Subsidised energy bills low – ** ** ***
fiscal 195 Tax acknowledgement of expenses for 

working from home
medium – ** ** *

regulation 187 Right to work from home for civil 
agents

medium yes ** ** **

regulation 192 Right to work from home medium yes ** ** **
regulation 194 Travel cost regulations (public & 

company)
medium – ** ** *

regulation 232 Mandatory company mobility 
management

medium – ** * *

Average for Policy Target ”Reduce trips: work“ ** ** **
Notes: * = few SF, B, R, ** = medium, *** = many SF, B, R; - = no revenues, SF, B or R
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Figure A1.  Policy-sheet example for “car access restrictions to city quarters” (ID 330, see more details and all other impact 
chains in the Supplementary Material).
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