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1. Introduction

The evaluation of policy interventions is an essential tool for reviewing and optimizing policies,
especially in the field of research and innovation (R&I) policy (BMWi 2013). Policy evaluations involve
systematic analyses to assess the design, implementation, and impact of policy interventions. Their aim
is to provide decision makers with evidence-based insights to enhance the achievement of desired
objectives.

Monitoring and evaluation serve multiple purposes (Gertler et al. 2016): Monitoring of policy
interventions through the continuous collection and analysis of information on key indicators aims to
assess the quality of the implementation and to track the development of interventions over time. In
contrast, policy evaluations are conducted at specific points in time, often with contributions from
external experts to ensure an impartial perspective (Gertler et al. 2016). These policy evaluations not
only review whether the intervention was successfully implemented but also determine, in the case of
impact assessments, whether associated effects can be attributed to the program, i.e. whether the
program was effective.

Irrespective of the specific policy domain, policy evaluations are important to inform evidence-based
policy-making and to assess the impacts of interventions. In the realm of R&I policy, the use of
evaluations to facilitate policy learning is particularly important, as R&I policy uses a wide variety of
funding approaches, is highly context-specific, and new expectations are raised in the course of tackling
major societal challenges. For example, R&I policy operates in the areas of basic research, applied
research and product development exhibiting varying degrees of uncertainty, and it addresses different
technologies, sectors and regions. In addition, new challenges in R&I policy, such as mission-oriented
policies focusing on the directionality of R&I activities, also require new policy designs.

The German Federal Budget Code (Bundeshaushaltsordnung, BHO?!) mandates that all measures with
an impact on the federal budget be subject to an appropriate economic feasibility study. According to
an administrative regulation linked to the BHO?, this economic feasibility study has to include a
performance review. The performance review aims to determine whether and to what extent the intended
objectives of a policy intervention have been achieved, what the economic efficiency is and whether the
policy intervention was actually the cause of the achievement of the objectives. Furthermore,
performance reviews should also help to identify needs and opportunities for adjusting the policy
intervention.®

There is broad consensus among researchers that to establish the effectiveness of policy interventions,
their causal effects on the intended outcomes have to be assessed. This in turn requires the use of suitable
experimental or quasi-experimental research designs (e.g. Shadish et al. 2002; BMWi 2013; Verein fiir
Socialpolitik 2015; Athey and Imbens 2017). Prior evidence suggests, however, that this consensus is
not (yet) reflected in the current practice of policy evaluation (Collin et al. 2022). To explore the state
of evaluation practice in the realm of R&I policy in Germany, we systematically searched for published
policy evaluation studies commissioned by the two main federal ministries active in this policy realm:
the Federal Ministry of Education and Research (BMBF) and the Federal Ministry for Economic Affairs

L Cf. https://www.gesetze-im-internet.de/bho/.
2 Cf. https://www.verwaltungsvorschriften-im-
internet.de/bsvwvbund 14032001 DokNr20110981762.htm.
3 The original German version states: “Die Erfolgskontrolle ist ein systematisches Priiffungsverfahren. Sie

dient dazu, wahrend der Durchfiihrung (begleitende Erfolgskontrolle) und nach Abschluss
(abschlieRende Erfolgskontrolle) einer finanzwirksamen MalRnahme ausgehend von der Planung
festzustellen, ob und in welchem Ausmal die angestrebten Ziele erreicht wurden, ob die
finanzwirksame MaBnahme urséchlich fiir die Zielerreichung war und ob die finanzwirksame
Malinahme wirtschaftlich war. Erfolgskontrollen sollen auch dazu fiihren, dass Bedarfe und
Maéglichkeiten des Um- bzw. Nachsteuerns rechtzeitig erkannt werden.” Cf.
https://www.verwaltungsvorschriften-im-internet.de/bsvwvbund 14032001 DokNr20110981762.htm.
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and Climate Action (BMWK). We were able to retrieve 81 policy evaluation studies published from
2009 to 2023. For this sample, we explored to what extent research designs allowing for the
identification of causal effects (in short: causal analysis) were applied, how evaluation results were
interpreted, and what obstacles made it difficult for evaluators to perform proper causal analysis.

Our findings reveal a mixed picture. A majority (73%) of the analyzed studies interpreted their findings
on intervention outcomes as causal effects of the policy intervention. However, a substantial share of
the latter (76%) did not employ suitable methods of causal analysis based on experimental or quasi-
experimental research designs, which raises questions about the validity of these interpretations.
Furthermore, all policy evaluation studies that assess the effectiveness of the analyzed policy
interventions reported positive or at least partly positive effects. Over time, an increasing emphasis on
impact assessments and a more frequent application of methods of causal analysis can be discerned.
Policy evaluation studies in our sample were conducted by a diverse set of organizations ranging from
non-university public research organizations (PROs) and universities to private-sector companies such
as consulting firms.

These findings indicate that rigorous methods of impact assessment have not been in widespread use in
the evaluation of R&I policies in Germany. This limits the ability of policymakers to learn from past
policy interventions, and, therefore, improve the effectiveness of future public R&I support programs.

2. Theoretical Background
2.1 Policy Evaluations

Monitoring and evaluation are of crucial importance in R&I policy, as they allow policy makers and
program managers to optimize policy support programs and to review the effectiveness and efficiency
of their policy support programs. Policy support programs are effective when they achieve their intended
objectives and efficient when there are no alternatives for realizing these objectives at a lower cost.

Monitoring describes the process of continuous collection and analysis of information about a policy
intervention, with key indicators (Khandker et al. 2010) being employed to compare actual results with
planned results to assess the quality of intervention implementation. This involves the use of data such
as characteristics of individual participants, information about applications and funding approval, as
well as the situation of beneficiaries at the end of the policy intervention and the associated costs (ILO
2013). Monitoring addresses the question of how a policy intervention evolves over time. A reliable
monitoring system that collects data is crucial for future policy evaluations (ILO 2013).

Policy evaluation is a structured and impartial examination of various aspects of a policy intervention
including its design, execution, and outcomes, to determine its overall value or performance. The goal
is to provide reliable insights to policy makers and program managers, enabling them to enhance the
attainment of desired objectives. Unlike continuous monitoring, policy evaluations are conducted at
specific points in time. They frequently involve input from external technical experts to provide an
impartial perspective (Gertler et al. 2016).

Following the International Labour Organization (ILO 2013), there are two main evaluation types:
performance evaluations and impact assessments. Performance evaluations assess the quality of service
delivery and intervention outcomes, focusing on short-term and medium-term results. They use
information collected through monitoring activities. However, unlike monitoring, performance
evaluation aims to determine whether the desired goals of the intervention are fulfilled, providing a
broader analysis (ILO 2013).

Impact assessments aim to identify changes in outcomes that are directly attributable to the intervention
(Khandker et al. 2010; Gertler et al. 2016). They assess the potential outcomes that would have occurred
if beneficiaries had not participated in the program. The main feature of impact assessments is the
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intention to establish causality between the program and specific outcomes (ILO 2013). Impact
assessments therefore address the question of what the causal effect of a policy intervention is on an
outcome of interest.

Impact assessments are often used to support evidence-based policy making (Gertler et al. 2016). A
classic example of impact assessment is analyzing the effects of a labor market program on the
employment rates of participants. By employing methods of causal analysis based on suitable research
designs such as randomized control trials or regression discontinuity approaches, impact assessments
aim to construct counterfactual outcomes that would have been realized in the absence of the intervention
(see Section 2.3).

2.2 Summative and Formative Evaluations

Evaluations can be differentiated by two roles: summative versus formative evaluations (Scriven 1991).
Summative evaluation refers to assessing the effectiveness of an intervention (Edler et al. 2012), usually
conducted ex-post (Stockmann 2006). An example of summative evaluation is the assessment of
learning outcomes at the end of educational public support program. Summative evaluations often utilize
guantitative methods and statistical analyses to assess the interventions (Edler et al. 2012).

In contrast, formative evaluation aims to improve a policy intervention during its implementation phase
(Scriven 1991). It is process-oriented and focuses on how a policy intervention operates and how it can
be developed further. Formative evaluations are typically conducted to collect feedback, identify issues
in implementation, and suggest adjustments (Stockmann 2006; Edler et al. 2012). An example of
formative evaluation is the continuous assessment of a curriculum in a school to adjust teaching methods
and optimize student learning. Formative evaluations often use qualitative methods such as interviews,
observations, and focus groups to gain detailed insights into the experiences of participants and the
dynamics of the intervention (Edler et al. 2012). The main difference between formative and summative
evaluations lies in their objectives, i.e. assessment (summative) or improvement (formative) (Edler et
al. 2012).

2.3 Basic Concepts of Causal Analysis

Methods of causal analysis are used in the social sciences to determine cause-and-effect relationships
between variables (Woodward 2007). This is particularly vital in policy evaluation (Falck et al. 2015;
Collin et al. 2022), such as in assessing whether a public R&I support program (the independent
variable) has a causal effect on the desired outcome (the dependent variable). Understanding the impact
of interventions on outcomes can inform decision-making and improve future strategies, thereby
inducing policy learning.

Central to causal analysis is the concept of the counterfactual scenario, which represents the hypothetical
outcome of the treatment group had the intervention not been applied. This concept is crucial for
understanding the causal effect of an intervention. However, as counterfactual outcomes for the
treatment group are by necessity unobservable, in causal analysis they are approximated by outcomes
of suitable reference units — the control group.

At the forefront of causal analysis are experimental designs, which are characterized by their use of
randomization (e.g. via lotteries) to assign participants to treatment and control groups. In an
experimental research design, the treatment group receives the intervention under investigation while
the control group does not. Randomization can ensure that both known and unknown factors that could
influence the outcome are distributed evenly across treatment and control groups. This equal distribution
helps in identifying the causal effect of the intervention, by isolating this effect from other influences.



As experimental research designs allow for a high degree of control over external variables, they provide
a robust framework for identifying causal effects (DiNardo and Lee 2011).

However, the real world often presents scenarios where such controlled randomization is not feasible,
mostly because the researcher (e.g. evaluator) cannot directly control the assignment to treatment and
control groups. In such contexts, researchers turn to quasi-experimental research designs (see e.g.
Imbens and Wooldridge 2009). Quasi-experimental designs exploit natural or quasi-random variations
in treatment assignment for the inference of causal effects. Key quasi-experimental designs* include
Difference-in-Difference (DiD), Regression Discontinuity Design (RDD), and Synthetic Control
Methods (SCM). DiD leverages data from multiple (at least two) time periods, at least once before and
once after the intervention, comparing the changes in outcomes over time between the treatment group
and a comparable control group. RDD can be employed when the assignment to the treatment is based
on a cutoff value of a continuous assignment variable (such as age, size or distance). This approach
compares units just above and just below the threshold, assuming that those near the cutoff are similar
in all respects except for the treatment received. SCMs construct a synthetic control group by combining
pre-treatment data from multiple untreated units to replicate the characteristics of a treated unit.
Comparison of the outcome of the treated unit with the counterfactual outcome of the synthetic control
group provides an estimate of the treatment effect.

3. Method

For analyzing the use of causal analysis in evaluations of R&I policy, we collected data on 81 evaluation
studies commissioned by the BMBF and the BMWAK. A list of the studies in our sample can be found
in the Appendix.

The examined policy evaluation studies exhibit a high degree of heterogeneity, both in terms of
comprehensiveness, as short and long versions of studies are considered, and in terms of the underlying
units of evaluation, which encompass public support programs and institutions dedicated to specific
tasks. The analyzed studies span from 2009 to 2023.

3.1 Data Collection

Website searches were conducted specifically for policy evaluations studies of the BMBF and the
BMWAK that are listed in the federal budget plans. The policy evaluation studies were downloaded
manually from the websites of the two ministries, the responsible project management agencies, the
evaluating institutions as well as, in individual cases, other organizations, resulting in a total of 132
documents. Upon closer examination, 51 of these documents posed certain issues including duplicates,
documents that did not actually refer to evaluation studies, brief summaries if a long version was
available, studies lacking sufficient detail on their methodology, and early-stage policy evaluation
studies that did not yet include quantitative assessments. All in this sense problematic documents were
excluded from the sample and are therefore not considered in the subsequent analysis.

3.2 Coding

Guided by our research objectives we developed an initial coding scheme. To assess the coding scheme’s
effectiveness, we conducted an initial test coding of six randomly selected policy evaluation studies, by

4 For classic application of these designs see e.g. Card and Krueger (1994) or Abadie et al. (2010). For
overviews, see e.g. Imbens and Wooldridge (2009), DiNardo and Lee (2011) or Abadie (2021).



two separate coders. Based on the initial test coding, the coding scheme was refined to address the
identified concerns.

For descriptive coding and categorization, information such as project name, start and end dates, project
funder and type of evaluator were taken from the title pages of the policy evaluation studies. In cases
where this did not suffice, information was retrieved from the remainder of the policy evaluation study
or the project’s official website. For coding items that required a more nuanced understanding of the
policy evaluation study, such as its type, the empirical methods utilized, and whether the policy
evaluation study made causal claims, coders systematically reviewed the executive summary,
conclusion, and any methodology chapters. Additionally, the table of contents were used to identify
other chapters that might contain relevant information, which were then analyzed.

All policy evaluation studies underwent independent coding at two separate sites. Once both sites
completed coding, any disparities in the codified items were resolved through a collaborative meeting.
Instances where discrepancies proved challenging to reconcile were addressed by having coders review
relevant sections of the respective policy evaluation study that led to the coding deviations.

3.3 Data Description

We compiled a total of 81 policy evaluation studies, focusing on the evaluation of public R&I support
programs. Of these studies, 27 relate to the area of responsibility of the German Federal Ministry of
Education and Research (BMBF) and 54 to the area of responsibility of the Federal Ministry for
Economic Affairs and Climate Action (BMWK).

The timeline of these studies spans from 2009 to 2023. The median publication year of 2018 indicates
a more recent focus on policy evaluation. Most of these studies, specifically 74 out of 81, concentrated
on evaluating public support programs (e.g. funding measures), reflecting the federal government's
significant emphasis on funding as a key policy tool. The remaining seven studies assessed various
institutions, such as competence centers and working groups, offering insights into the structural and
administrative aspects of policy implementation.

Studies in our sample also varied in terms of format. In total, 16 studies were presented as concise
summaries, allowing quick understanding of key findings, while 65 studies were detailed, providing an
in-depth view of methodologies and results.

4. Results
4.1 Use of Methods of Causal Analysis

In a first step, we analyzed the policy evaluation studies regarding their causal interpretation of the
results and the methods they used (see Figure 1 and Table 1 for an overview). In the 81 policy evaluation
studies, 59 studies (73%) interpreted the analyzed outcomes as causal effects. The remaining 22 studies
(27%) did not quantitatively measure effects or interpret their findings as causal. Among the 59 studies
which interpreted the effects as causal, only 24 compared treatment and control groups. Within this
group, ten studies did not employ experimental or quasi-experimental research designs. Only a single
study was based on randomized policy experiments. Another six studies used quasi-experimental
designs such as Difference-in-Differences (five studies) and Regression Discontinuity (one study).
Seven studies exclusively used Matching procedures. However, the causal interpretability of studies
solely using Matching procedures is debatable, given the inherent limitations of this method.



Figure 1: Examination results of evaluation studies from the areas of responsibility of the BMBF and

the BMWK

22 policy evaluation studies
without a causal
interpretation of the effects
of the policy intervention

10 policy
evaluation studies
without suitable
evaluation methods

81 examined, publicly accessible
policy evaluation studies from the
responsibility area of the BMBF and
the BMWK

35 policy evaluation studies
without comparison of
treatment and control

groups

59 policy evaluation studies
in which the effects of the
policy intervention
are causally interpreted

24 policy evaluation studies
with comparison of
treatment and control group

6 policy evaluation
studies with
advanced
quasi-experimental
evaluation methods

7 policy evaluation
studies exclusively
using matching
methods of limited
suitability

1 policy evaluation
study with
randomized policy
experiments

Taken together, we find that of the 81 policy evaluation studies, only 14 studies used (some) methods
of causal analysis alongside causal interpretations. In contrast, 45 studies interpreted their results as
causal despite using designs or methods that do not support such conclusions. This corresponds to 56%
of all 81 analyzed studies and 76% of those 59 studies that interpreted the effects of the evaluated

interventions as causal.

All 59 studies with causal interpretations reported either positive effects (40 studies) or at least partly
positive effects (19 studies). We furthermore observed that 69 studies complemented their quantitative
analyses with qualitative methods like document analysis and interviews, indicating efforts to provide a

comprehensive evaluation.

Table 1: Policy evaluation studies interpretation of results

Studies interpreting results ...

... as causal ... not as causal
Number 59 22
Studies using ...
... causal analysis methods 14
... no causal analysis methods 45
Studies finding ...
... positive effects 40
... partly positive effects 19




4.2 Evaluators

In the analysis of the 81 policy evaluation studies, evaluators were classified into various categories:
PROs, private-sector companies (e.g., consulting firms), universities, government agencies (e.g., federal
offices), and others. The distribution of involvement was as follows: PROs in 24 studies, private-sector
companies in 62, universities in eleven, government agencies in seven, and other types of evaluators in
four studies. We also found that 25 of the studies were collaboratively conducted by at least two different
types of evaluators.

A notable observation from the analysis was the different inclination of the various evaluator types to
use methods of causal analysis. PROs applied these methods in 42% of their studies, private-sector
companies in about 18%, and universities in approximately 27%. Evaluations conducted by government
agencies or other evaluators did not use causal analysis.

4.3 Temporal Trends

Analyzing the temporal trends in the policy evaluation studies published between 2009 and 2023, we
observe some shifts over time (see Table 2). Of all 81 policy evaluation studies, 33 were published up
to and including 2018, while 47 were published from 2019 onwards. For one study the publication date
could not be determined. There was an increase in the commitment to perform impact assessments over
time: approximately 67% of the studies up to 2018 had this commitment, compared to 87% of those
published from 2019 onwards.

Regarding the application of methods of causal analysis, there was a notable increase as well: only 12%
of studies up to 2018 used these methods and interpreted the results as causal, which went up to 21% in
the studies from 2019 onwards. However, there was also an increase in studies making causal
interpretations without appropriate causal analysis methods, from about 48% to 62%.

The involvement of the different organizational types of evaluators also evolved over time. The
participation of PROs increased from seven (21%) policy evaluation studies up to 2018 to 17 (36%)
studies since 2019. For private-sector companies, the increase was from 22 (67%) to 40 (85%) policy
evaluation studies. Additionally, there was a notable rise in collaboration, from approximately 24% of
all policy evaluation studies being collaborative up to 2018 to 36% since 2019.

Table 2: Temporal trends in policy evaluations studies

Studies published ...

...until 2018 ... from 2019
Number 33 47
Studies ...
... with commitment to perform impact assessment 67% 87%
... using causal analysis methods 12% 21%
... interpreting effects as causal (without appropriate method) 48% 62%
... with collaboration 24% 36%




4.4 Barriers for Causal Analysis in Policy Evaluations

The challenges in employing causal analysis for policy evaluation are multifaceted, as evidenced by
corresponding discussions in 32 out of 81 policy evaluation studies reviewed. These challenges
substantially impair the ability to conduct robust and meaningful impact assessments.

One of the primary challenges is the lack of available data as well as the insufficient quality of data.
This issue hampers the identification of appropriate control groups, which are essential for conducting
meaningful impact assessments. Even when data might in principle be available at the onset of a policy
measure, it may not be accessible or suitable for causal analysis when needed. Methodological
constraints also pose relevant barriers. For instance, a meaningful comparison between treatment and
control groups becomes untenable when the number of cases is too small. Additionally, in scenarios
where all potential beneficiaries of a policy intervention are supported, establishing a control group
becomes unfeasible. This limitation is further compounded when the expected effects of a policy
intervention unfold over an extended period, making timely causal identification challenging. The
evaluation of policy interventions often hinges on specific target variables, which must be measurable
or at least estimable. In addition, unintended consequences, whether beneficial or detrimental, may not
always be quantifiable, potentially leading to incomplete evaluations. Lastly, assessing the efficiency of
policy interventions is even more demanding in terms of data availability, as it typically involves
comparing the effects of various interventions. Although impact assessment can facilitate cost-benefit
estimations in numerous instances, the overarching data requirements for efficiency assessment pose an
additional challenge.

These obstacles underscore the critical need for robust methodological approaches and an encompassing
data infrastructure to enhance the usefulness of policy evaluation studies.

5. Discussion

The above findings indicate that most policy evaluation studies we reviewed fall short of the
methodological standards required for a substantial causal analysis. There has been a notable scarcity of
randomized policy experiments. Furthermore, the employment of quasi-experimental research designs
for causal analysis, beyond basic matching approaches, has been limited to a few instances, despite a
slight uptick in their application more recently.

This gap in rigorous causal analysis undermines the ability of policymakers to draw lessons from the
successes and failures of past initiatives, thereby hindering the improvement of future policy
interventions. It is by no means a new or exclusively German issue. As early as 2013, the Scientific
Advisory Board of the BMWi, the predecessor of today’s BMWK, emphasized the importance of impact
assessments for policy learning and outlined the requirements for evaluation (BMWi 2013). A meta-
evaluation from Sweden (Collin et al. 2022) analyzed 110 innovation policy evaluation studies published
between 2005 and 2019. Similar to the results presented in our study, only nine out of the 110 studies
applied methods of causal analysis. Results regarding evaluator types are likewise comparable. The
majority of evaluators in Sweden were consulting firms, corresponding to our classification of private
companies. Also similar to the results presented in our study, the analyzed evaluation studies in Collin
et al. (2022) mainly attribute positive effects to the evaluation object. This contrasts with the broader
scholarly literature, where policy interventions are often not assessed as being effective, despite a
tendency in research studies to favor statistically significant results (see e.g., Vivalt (2020) or
DellaVigna and Linos (2022)), due to the so-called publication bias (e.g. Franco et al. 2014).

Variations in the propensity of different evaluator types to employ methods of causal analysis are
noteworthy. PROs, with a 42% application rate of these methods, as well as universities, with a 27%
application rate, are mostly strongly focusing on methods of causal analysis. In contrast, private-sector
companies, including consulting firms, applied these methods in only about 18% of their policy
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evaluation studies. It is crucial to interpret these patterns with caution, as they likely reflect a complex
interplay of factors including organizational priorities, differential resource availability and data access,
varying levels of specialized methodological expertise for impact assessments, but also guidelines or
requirements for the procurement of policy evaluation studies. Enhancing the capacity for applying
methods of causal analysis across all evaluator types could involve targeted training and development
initiatives, fostering collaborations across evaluator types, and encouraging a culture of continuous
learning and methodological rigor in policy evaluation practices.

The temporal analysis of the studies, spanning from 2009 to 2023, reveals positive trends. There has
been an overall increase in the commitment to perform impact assessments, which is particularly notable
in the shift from 67% of studies aiming for impact assessments up to 2018, to 87% from 2019 onwards.
This trend underscores a growing recognition of the importance of understanding the actual impacts of
policy interventions. At the same time, the application of methods of causal analysis saw an increase
from 12% of the policy evaluation studies published up to 2018 to 21% in the more recent studies.
However, there was also a rise in studies making causal interpretations without employing appropriate
causal analysis methods, from about 48% to 62%. This trend indicates the unabated need for a more
stringent application of causal analysis methods in policy evaluations.

6. Conclusion

Evaluation is of crucial importance in R&I policy in order to review the effectiveness and efficiency of
policy interventions. The findings from evaluations enable continuous policy learning and ongoing
improvement of policy interventions. They also provide important insights into the utilization of public
funds. However, to enable best usage of evaluation results, their limits also have to be recognized.
Therefore, all authors of evaluation studies should inform their readers about whether obtained results
can actually be attributed to the evaluated policy intervention, or whether results need to be interpreted
with greater caution.

A number of measures can be taken to improve the preconditions for informative policy evaluation
studies. Among these, the availability of all required data is of particular importance for impact
assessment. Indeed, the lack of data availability is often cited as an obstacle in policy evaluation studies.
It is therefore important to facilitate access to this data for evaluation purposes and to enable
comprehensive access to detailed data. Data access should also be provided for replication purposes. In
this way, subsequent methodological advances can be utilized for policy evaluation, longer-term
outcomes can be assessed, and meta-analyses are enabled.

Our analysis also showed that not all policy evaluation studies are published or easily accessible. In
addition, often only short versions of evaluation studies are published, which do not sufficiently present
all relevant information to the readers. To enable effective policy learning and to build on experience,
all evaluation studies should be published in both short and long versions. Publication should be
independent of whether or not the evaluated policy interventions were found to be effective. Policy can
learn from successful as well as from less successful interventions.
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