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Abstract

Qualitative comparative analysis (QCA) is increasingly popular as a methodological option in the evaluator’s
toolkit. However, evaluators who are willing to apply QCA face inconsistent suggestions regarding the choice
of the ‘solution term’. These inconsistent suggestions reflect a current broad debate among proponents of
two approaches to QCA. The first approach focuses on substantial interpretability (SI) and the second on
redundancy-free (RF) results.

We offer three questions to guide the choice of a solution term in the context of impact multi-method
evaluation research. They are related to the intended use of the findings, goals of the analysis and regularity
theory of causality. Finally, we showcase guidelines through three potential applications of QCA.

The guiding questions would almost always lead to choosing the S| approach. However, the RF approach
should not be disregarded. Whatever the choice, researchers should be aware of the assumptions each
approach is based on and the risks involved.

Keywords: qualitative comparative analysis, solution types, process tracing, quasi-experimental design,
innovation subsidies

Introduction

A solution formula (hereafter ‘solution’) is one of the most important products of qualitative comparative
analysis (QCA). A solution is a Boolean expression that describes the relationship between conditions and
outcome in the ‘set-theoretic terms’ (Ragin, 2014). If we analyse conditions A, B and C along with an effect E,
the solution formula might be A*B*C = E. This formula means that if all three conditions are met, E will
happen. However, the different goals that are pursued by researchers and incompleteness of the analysed
data mean that three types of solutions may be obtained. The first is conservative, the second is intermediate
and the third is parsimonious. The conservative solution includes the most conditions (e.g., A*B*C = E); the
intermediate excludes some conditions that are considered redundant (e.g., A*B = E); and the parsimonious
solution has the fewest conditions (e.g., A = E). Note that the conditions and outcome are expressed in set-
theoretic terms.! In the given example, A could denote a set of mid-sized firms and E a set of companies which
carried out their projects successfully. The final choice of the solution includes decision which part of the
logical expression should be kept and which could be ignored; this choice is a researcher’s job and
responsibility.

Until recently, the recommendations for choosing a solution were relatively straightforward. Researchers
were advised to treat all three solutions as valid, report them for transparency and explicitly explain their final
choice of the solution after the analysis (Schneider and Wagemann, 2012). This approach to QCA is focused
on the substantial interpretability of the results and is thus called the ‘Sl approach’. However, another
approach has recently emerged, called the redundancy-free (RF) approach. It emphasises the need to find
solutions that lack redundancy — that is, which minimise the risk of including conditions that do not influence
the outcome or are not causally relevant’. Under the RF approach, only the parsimonious solution is

1 The solution is obtained by the Boolean minimisation i.e., ‘summary of the information contained in a truth table,
applying the rules of Boolean algebra’ (Schneider, Wagemann, 2019: 329). As this article is not intended to be an
introduction to the application of QCA in impact evaluation research, interested readers may wish to consult Rihoux et
al. (2011), Befani (2016), Gerrits and Verweij (2016), Pattyn et al. (2019), Kahwati and Kane (2020) and Thomann and Ege
(2020).

2 Causal relevancy in RF approach is closely connected to the regularity theory of causality and is further elaborated in
the context of QCA by Baumgartner (2015) and Haesebrouck (2022).
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considered to truly describe causal relations between conditions and outcomes (Baumgartner, 2015;
Baumgartner and Thiem, 2017). The Sl approach is older and remains more popular, and many more empirical
examples exist (Thomann, 2020). Nonetheless, researchers are developing procedures for the RF approach,
and it is gaining popularity (Thiem, 2017). Differing suggestions about the solution choice arise from
disagreements about the goal of the analysis and the assumptions needed for a causal claim. The debate over
approaches has been reviewed in other articles (Thomann and Maggetti, 2017; Schneider, 2018; Thiem, 2018;
Thomann, 2020; Haesebrouck and Thomann, 2021).

The approach should be chosen before the actual analysis is planned and conducted. The choice of RF implies
choosing a parsimonious solution type, whereas SF does not unequivocally determine a specific solution type.
The mainstream Sl approach suggests a conservative or intermediate solution (Haesebrouck and Thomann,
2021b; Schneider, Carsten Q. Wagemann, 2019). However, it is still possible to choose the parsimonious
solution (Rihoux and De Meur, 2009) or all solution types (Fiss, 2011; Haesebrouck, 2022) under Sl. Once the
approach is chosen, adequate procedures to match the choice are provided (for both approaches).

This paper focuses mostly on the first stage of choosing the approach, which in turn suggests a solution type.
The subsequent step of choosing the specific solution formula is not discussed in our article.

Different approaches lead to different suggestions for evaluators. Most guidelines for implementing QCA in
evaluation research either do not discuss the topic (Gerrits and Verweij, 2016) or recommend an intermediate
solution (Befani, 2016; Pattyn et al., 2019). However, Thiem (2017) advocated for the RF approach and thus
the parsimonious solution as the only correct one. Kahwati and Kane (2020) noted the existence of different
approaches, and Thomann (2020) briefly compared the two approaches in the broad context of comparative
policy analysis.

The differing suggestions can hinder the employment of QCA in impact evaluation or may lead to
unsatisfactory practices. Evaluators might limit themselves to a single familiar approach, whether Sl or RF, and
would thus ignore the assumptions involved — or they might incorrectly interpret the chosen solution. That is,
the lack of a conscious choice of the approach and solution can lead to incorrect interpretation of QCA results.

To provide guidelines for evaluators employing QCA, we introduce three questions to facilitate the choice of
an approach and solution. The questions relate to the intended use of the findings, goals of the analysis and
regularity theory of causality. The questions are predicated on the discussion between advocates of the Sl and
RF approaches (Haesebrouck and Thomann, 2021) and consider the context of impact evaluation research.

In the first section of the paper, we place a impact evaluation research within the context of the debate about
Sl and RF. In the second section, the three guiding questions are proposed to facilitate the choice of a solution;
for each question, the consequences of the answers are discussed. The third section provides three examples
of study designs which follow our proposed guidelines. The examples present various research designs: stand-
alone QCA, QCA with process tracing and QCA with a quasi-experimental design.


https://en.bab.la/dictionary/english-polish/unequivocally

Background to QCA solution choice in impact evaluation research

Impact evaluation is understood in this article as ‘any evaluation which refers to impact (or often outcome)
indicators’ (White, 2010: 154). Impact evaluation is thus interested in claims related to causal relations
between the programme or the policy and the impact. A thorough review of methodological approaches in
impact evaluation, including QCA, was provided by Stern et al. (2012). As the review indicates, methodological
approaches are based on diverse theories of causality. Therefore, evaluators wanting to make a causal claim
should be transparent about their assumptions and the evidence they use.

It is common knowledge that a chosen research method should enable achieving the goal of a study. Hence,
in this section, we discuss the specificity of impact evaluation research goals. Such goals reflect in the decision
to use QCA as a method of investigation and in the decision about which approach to employ.

Intended use of results guides evaluation questions

A distinctive feature of evaluation studies is their focus on the ‘primary intended use’ of the results (Patton
2008; Alkin and Christie 2012). This means that the application of QCA must be not only methodologically
correct but — more importantly — of practical relevance (Haesebrouck and Thomann, 2021a; Tanner, 2014;
Thiem, 2017; Thomann, 2020). The primary intended use varies, but two main categories emerge from the
literature: instrumental use and conceptual use (Alkin and Taut, 2003; Johnson et al., 2009). The first is related
to specific decisions by commissioners, such as programme continuation or adjustment. Conceptual use
focuses on understanding how the programme works; the aim here is to build knowledge to plan further
interventions or to adjust an existing programme.

The primary intended use should reflect in the evaluation questions of a study. The two categories described
above are respectively, albeit loosely related to a dominant dichotomy in impact evaluation questions
(European Commision, 2013). One category investigates the effects of a programme (i.e., whether it works)
and the other the causes and circumstances related to its effects (how and why it works). Hence, the
evaluation questions indicate which research methods would be appropriate. The two types of evaluation
guestions have equivalents in actual evaluation methods. To examine whether a programme works, an
experimental or quasi-experimental method is often recommended (White, 2010). To determine how and why
a programme works, a possible method is QCA (Befani, 2016; Pattyn et al., 2019).3

The ‘how and why?’ question is a broad one (Stern et al., 2012). The QCA method addresses only the second
aspect, the ‘why’. This requires identifying configurations of conditions which are ‘necessary’ and ‘sufficient’
and those which ‘make a difference’ for the effect to occur. Therefore, combining QCA with explanatory
approaches can provide insight into the actual mechanisms* which lead to the outcome. Examples are process
tracing, contribution analysis and realistic evaluation (Befani, 2020). Using both configurational and
mechanistic approaches provides more accurate picture of the investigated reality than stand-alone QCA and
better answers to the research questions (Pattyn et al., 2020).

While ‘necessary’ and ‘sufficient’ are relatively unequivocal terms, ‘making a difference’ (i.e., being a cause)
can have many interpretations (Johnson et al., 2019). At the most basic level, making a difference relates to
situations in which ‘presence or absence [of a condition] makes a difference to the presence or absence of the
effect, assuming binary causes and effects’ (Rohlfing and Zuber, 2019: 6). The possible operationalisation of

3 Although framing the primary intended use, evaluation questions and described methods in binary terms might be
considered overly simplistic, we did so for the clarity of this narrative — as many other authors have done (Pattyn et al.,
2019; Peck and Gorzalski, 2009; Petrosino, 2000).

41n this article, the mechanism is understood as a ‘theorized system that produces outcomes through a series of parts
that transmit causal forces from X to Y’(Beach and Pedersen, 2018: 176). It consists of the following elements: a trigger,
entities involved in the stages of the process, activities of the entities, the outcome, a set of hypotheses related to ‘how
activities produce changes that constitute the next stage’ (Machamer et al., 2000: 5), and scope conditions.
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the term in QCA differs in many regards. Let us discuss two most important differences related to foundations
causal claims are based on, and possible errors while making the claims.

Causal claims may be based on diverse theories of causality. Each theory has specific conditions for its validity
(Rohlfing and Zuber, 2019. Stern et al. (2012) offer review of theories in the context of impact evaluation.
Haesebrouck and Thomann (2021) discuss theories QCA may be based on. The RF approach bases causal claims
solely on regularity theory of causation, within which the most important criterion is that causes are regularly
followed by the effects. The theory was proposed by Hume (2003) and has been refined by many authors,
including Mackie (1974) and Baumgartner (2008, 2013). The theory offers coherent and elegant foundations
for causal claims. However, it is argued that in real world research, especially applied research, its conditions
are rarely met because of less than perfect data (Schneider, 2018).

The second important difference is related to the trade-off between two possible errors (Braumoeller, 2015;
Rohlfing, 2018). In the first error, conditions are unnecessarily included in the solution. In the second,
conditions are omitted which should be included in the solution (Radaelli and Wagemann, 2019). These errors
have important consequences for recommendations based on evaluation studies. Haesebrouck (2022) stated
that, ‘While omitting indispensable parts of a policy mix results in ineffective policy measures, adding
irrelevant conditions might result in overly complicated or expensive policy measures’. The errors are
presented in Table 1.

Table 1. QCA model versus actual causal relations

Reality
Condition makes a difference for an | Condition does not make a
outcome difference for an outcome
Condition included OK Error: redundant condition
Model (RF approach focuses on
avoiding it)
Condition excluded Error: omitted condition OK
(mainstream Sl approach focuses on
avoiding it)

source: own elaboration

The RF approach focuses on excluding redundant conditions.> Therefore, the parsimonious solution is
recommended. In our example from the introduction, the solution A - E would be chosen as an RF approach
because conditions B and C may be redundant.

The Sl approach is less specific in this regard. Mainstream Sl literature suggests a preference for avoiding the
omission of conditions (Haesebrouck and Thomann, 2021: 11). Therefore, depending on the goal of the
analysis, either a conservative (A*B*C = E) or an intermediate (A*B - E) solution is suggested. In this example,
the researcher should be able to explain why C is included or excluded, based on theoretical and substantive
knowledge of the investigated phenomenon. This difference between the two approaches is further illustrated
in our first two examples of research design.

This section has discussed the importance of three factors when deciding on the solution choice for QCA: 1)
the intended use of findings, 2) the goal of the analysis, and 3) the regularity theory of causality. The factors

5 More formally, for the RF approach, making a difference translates to the ‘minimally necessary disjunction of
minimally sufficient combinations’, where ‘minimal’ means free of redundant elements (Baumgartner and Ambiihl,
2018).



are elaborated in the section titled ‘Guidelines for solution choice’ and are illustrated in ‘Examples: innovation
subsidies offered to enterprises’. First, multi-method designs for QCA are briefly introduced.

Combining QCA with other methods

Because of the various evaluation questions to be answered in one study, there is a strong preference for
using a multi-method approach in impact evaluation (European Commision, 2013). This predilection is
reflected in the suggestion that QCA should not be used as a stand-alone approach (Befani, 2016; Kahwati and
Kane, 2020; Pattyn et al., 2019). For a thorough and recent review of applying QCA in mixed methods and
multi-method research strategies, readers may consult Rihoux et al. (2021).

Often, QCA is used jointly with case studies (Schneider and Rohlfing, 2016; Thomann and Maggetti, 2017).
Specifically, the sequencing of QCA with process tracing to identify mechanisms behind the configuration
leading to the effect is gaining popularity (Alamos-Concha et al., 2021; Beach, 2018; Beach and Rohlfing, 2018;
Schneider and Rohlfing, 2013). For example, Alamos-Concha et al. (2020) investigated configurations of
conditions leading to the effective transfer of training. In their follow up, they applied process tracing to
identify mechanisms that enabled such training transfer.

The QCA approach can also be combined with quantitative methods (Meuer and Rupietta, 2017), especially
with a quasi-experimental design, which is often used in impact evaluation research (European Commision,
2013).% Our focus is on designs in which QCA and a quasi-experimental method are used in a sequence (Green
et al., 2015; Kahwati and Kane, 2020). Using both QCA and a quasi-experimental design in one study allows
the researcher to answer both types of evaluation questions i.e., first, whether a programme works, second,
how and why it works). For example, Pelucha et al. (2019 ) used QCA after quasi-experiment to deepen the
understanding of causal relationships between public support for training in a firm and positive change in the
profit per employee (i.e., an effect). Configurations of several conditions were found to mediate the impact of
public support on the effect.

This short review of combining QCA with other methods creates the context for the rest of this article. Applying
QCA in mixed methods and multi-method research strategies can influence the choice of a solution. This point
is discussed and illustrated in the following sections.

Guidelines for choosing a solution

We argue that evaluators who apply QCA should choose either an RF or an Sl approach and justify their
decision. We propose a set of guiding questions in this regard. These questions are related to the intended
use of the findings, the goals of the analysis, and the regularity theory of causality. The questions are based
on the debate about the SI and RF approaches (Haesebrouck and Thomann, 2021; Thomann and Ege, 2020;
Thomann and Maggetti, 2017) and they reflect the context of impact evaluation research. The questions are
introduced in this section.

6 Some authors are sceptical of combining QCA and quantitative methods (Thiem et al., 2016). More studies are needed
for the development of the clear guidelines regarding circumstances under which this combination is recommended.
Meanwhile, their joint use should be applied with a full understanding of the challenges involved (Meuer and Rupietta,
2017). Interested readers may wish to consult Befani (2016) for a description of combining QCA with regression analysis
in evaluation research.



Are you expected to choose one solution type?

Although it is good practice within the Sl approach to report all solutions, it is standard practice to highlight
one solution type at the end of the analysis (Befani, 2016; Kahwati and Kane, 2020; Pattyn et al., 2019; Thiem,
2014). Some exceptions apply. Here, we consider deploying QCA in which the results are instrumental to the
next stage of the study. In this case, the primary intended use involves further analysis. For example, the goal
of the QCA may be to identify the configurations of conditions that make a difference for the effect. Those
configurations would then be used further in a quasi-experimental module of the study.

The described situation is not located in the mainstream Sl approach but may be associated with it (Fiss, 2011;
Haesebrouck, 2022). Therefore, if the researchers wish to provide multiple solutions to the primary intended
users, they should choose the Sl approach. The situation of applying an Sl approach when there is no need for
only one solution is elaborated in the third example of research design.

Which feature of the model do you mainly want to avoid: including redundant conditions or omitting conditions
which make a difference?

The choice is related to the goals of the two approaches (Baumgartner and Ambihl, 2018; Dusa, 2019;
Haesebrouck and Thomann, 2021; Thiem, 2017; Thomann and Ege, 2020). The RF approach claims that
identifying redundancy-free models is the only goal of the method. Within the Sl approach, making a
difference is generally associated with necessary conditions and a robustly sufficient configuration of
conditions. The robustly sufficient configuration of conditions refers to the complete cause of a given effect.
Therefore, the configuration ‘guarantees the outcome will always occur’ (Dusa, 2019: 12); hence, it cannot
omit any relevant conditions. At the same time, choosing a parsimonious solution remains feasible within the
Sl approach (Rihoux and De Meur, 2009).

Do you want to base your causal claims solely on the regularity theory of causation?

Choosing the regularity theory as the only foundation for causal claims, while elegant and coherent, has two
important negative consequences for real world applications. Firstly, the data requirements are difficult to
meet. Secondly, QCA cannot be combined with investigation of specific cases. Let us discuss them in turn. The
crucial assumption of the RF approach is configurational homogeneity in the analysed data (Baumgartner and
Ambdihl, 2018: 12). The tenability of the assumption depends on including all causally relevant conditions that
influence the outcome and the completeness of the data — that is, the degree to which each configuration of
conditions is represented by the cases at hand. The RF approach can be chosen only if the researcher is able
to claim configurational homogeneity without collecting further evidence.

A configurational homogeneity statement is a bold one to make in evaluation and generally in social science
research. Almost always in real-world research, certain configurations of conditions are not represented by
the data; the configurations are called ‘logical remainders’ and this challenge ‘limited diversity’. Therefore, the
assumption of configuration homogeneity is treated as a notably weak point of the RF approach (Schneider,
2018) and is debated by methodologists (Haesebrouck and Thomann, 2021). Evaluators wanting to apply the
approach should be aware of this issue and directly discuss the assumption when presenting the research
results.

Within the Sl approach, configurational homogeneity is also a goal. However, researchers acknowledge that it
can be difficult to attain. Hence, they are expected to provide additional evidence for a causal claim.” Such
evidence is most often collected through case studies or process tracing (Beach and Rohlfing, 2018). Often, in
an evaluation study, the researcher uses diverse sources of data and collects assorted evidence to support a

7 The description of evidence needed for a causal claim is necessarily simplistic. Interested readers may wish to consult
relevant literature (Baumgartner, 2015; Befani, 2016; Haesebrouck and Thomann, 2021; Rohlfing and Schneider, 2018;
Stern et al., 2012).



causal claim; in such instances, the Sl approach is preferred. It offers guidelines for the design and examples
of studies. By contrast, proponents of RF had not provided similar instructions at the time of writing this article.

Researchers who apply the Sl approach and face limited diversity may introduce simplifying assumptions to
the conservative solution based on theoretical or substantial knowledge of the field (Schneider and
Wagemann, 2012: 167-169). They may identify situations in which — if other conditions are held constant —
the presence (or absence) of a given condition is expected to contribute to the occurrence of the effect. To
put it simply, they treat some logical remainders as if there were observed cases. The solution with includes
assumptions is called intermediate. While sometimes there may not be enough basis for the assumptions or
stakeholders involved in the evaluation may not feel comfortable in making them, the assumptions are
optional. 8

The second important negative consequence of choosing the regularity theory as the only foundation for
causal claims is related to the level of analysis. The scope of the regularity theory is limited to cross-case
patterns. Therefore, within-case results cannot be used as additional evidence for the causal claim. While in
impact evaluation using both cross-case and within-case evidence is a standard, this limitation may discourage
many evaluators. If the researchers want to use within case evidence, they should base their claims on other
theories of causation. While Sl approach does not offer one consistent theory for making causal claims, it is
much more flexible in terms of both dealing with imperfections of real world data and diversity of evidence
(Haesebrouck and Thomann, 2021).

Table 2 summarises the guidelines we provide. The table presents the questions, possible answers and
consequences for the decisions regarding each approach and the solution type. The RF approach should be
used only if a) only one solution type should be chosen, b) the goal of QCA is to identify an RF model, and c)
causal claims are to be based only on the regularity theory of causality. If any of these conditions are not met,
researchers should choose the Sl approach.

The order of the questions reflects the process of thinking about research design but not their importance. In
most studies, researchers will be interested in choosing one solution type (positive answer to the first
question). Answers to the second question are not conclusive for the choice of the approach. Therefore, the
third question is often decisive.

8 The described differences arise from the use of different theories of causality (Haesebrouck and Thomann, 2021)and
algorithms. The Sl approach is based on the Quine—McClusky algorithm, in which all solutions have built-in assumptions
about logical remainders (i.e. configurations of conditions for which not enough empirical evidence is available, as well
as homogeneity; Schneider and Wagemann, 2012). The RF approach uses the coincidence analysis algorithm
(Baumgartner and Ambuihl, 2018), which does not make simplifying assumptions. There is no place for these assumptions
within the regularity theory of causation on which the RF approach is based (Baumgartner, 2008).



Table 2. Criteria guiding the choice of a solution

Approach Redundancy-free (RF) Substantial interpretability (SI)
Intended use of findings: Are you Yes Yes No
expected to choose one solution
type?
Goal of QCA: Which feature of the | including redundant including omitting N/A
model do you mainly want to | conditions redundant conditions which
avoidincluding redundant conditions conditions make a difference
or omitting conditions which make a
difference?
Theory of causality: Do you want to Yes No
base your causal claims solely on the
regularity theory of causation?
Recommended solution type Parsimonious Parsimonious | Conservative or Utilise all

intermediate available

source: own elaboration

Examples: innovation subsidies offered to enterprises

There are many possible configurations of answers to the questions proposed in the previous section.
However, only the three most instructive are discussed here. The examples correspond to the RF (1% example)
and Sl approaches (2" example), including a situation where there is no need to choose a single solution (3™
example). They also correspond to three different research designs: stand-alone QCA, QCA with process
tracing and QCA with quasi-experimental design. The number of examples given here is a compromise
between the goal of showcasing all different applications of QCA and the limits on the length of the article.
The examples are loosely inspired by research ideas implemented in evaluation studies conducted by the
authors (removed). We keep the descriptions simplistic for illustrative purposes.

We first consider a study to evaluate innovation subsidies offered to enterprises. The intervention scheme is
described in Supplementary Material. In the examples discussed below, the outcome (E) of a subsidy was
defined as a non-zero income from the sold results of R&D activities. Such an outcome must have been
reported by the company within two years after completing the project. A lack of self-reported income was
treated as if it was a lack of outcome (~E). Based on our literature review, several conditions that influenced
the outcome (E) were identified:
e Microenterprise (M)
e Received an income from innovations introduced no more than 3 years before submitting the
application for subsidy (1)
e High market demand for the product or service resulting from R&D activities proposed by an
enterprise (D)
e Manufacturing sector (P)

All conditions were operationalised in the binary form (0, absent; 1, present) and were saturated by the
secondary data.

In all three examples below, analysis would lead to at least two types of solutions for the effect:



e Conservative: ~M*I*~D*P + M => E. This pertains to enterprises which 1) are larger than
microenterprises; 2) have been receiving income from introducing their innovations to the market; 3)
lack high demand for the outputs from of their R&D activities; and 4) operate in the manufacturing
sector. Alternatively, they may be microenterprises that achieve the effect, regardless of other
characteristics.

e Parsimonious: “M*| + M => E. This pertains to enterprises which 1) are larger than microenterprises
and 2) have been receiving income from introducing innovations to the market. Alternatively, they
may be microenterprises which achieve the effect.

A separate analysis for lack of the effect (¥E) would indicate the same solution as conservative and
parsimonious: “M*~| => ~E. Here, enterprises 1) larger than microenterprises and 2) which have not been
receiving income from introducing innovations to the market do not achieve the effect.

Applying an RF approach (1°t example)

Commissioners were interested in disaggregating the existing programme into smaller programmes to better
match them to the target audiences. Therefore, the evaluation question was, ‘Which features of enterprises
are certain to make a difference to the effect?’ The researchers understood that they should focus on avoiding
redundant conditions in the final solution; not doing so would yield too many small and overly specific groups
that would be difficult to address.

The researchers based their analysis on the regularity theory of causation and claimed that all assumptions
were met. Hence, the researchers decided that an RF approach would be most appropriate for the research
questions. They chose a parsimonious solution indicating that configuration of conditions “M*|+M => E leads
to the effect and configuration “M*~| => ~E to a lack of the effect.

Based on their results, the researchers answered the evaluation question by stating that for two groups of
enterprises, the programme should be provided without any major changes. The first group was enterprises
larger than micro which had been receiving an income from introducing innovations to the market; the second
group was microenterprises. For other enterprises, especially those larger than microenterprises and those
which had not been receiving such income, a new programme should be designed and implemented.

Applying a substantial interpretability approach (2" example)

The commissioners were interested in increasing the effectiveness of subsidies, as measured by the effect (E).
They wished to identify features of enterprises which were robustly sufficient for achieving the outcome. The
evaluation question was therefore, ‘Which configurations of conditions would ensure the occurrence of the
effect?’ The researchers understood that they should focus on including all relevant conditions and that the
search target in QCA involved robust sufficiency. An Sl approach was the obvious choice.

Analysis led to conservative solutions for the effect ("M*I*~D*P+M => E). It was reasonable to assume that if
an outcome occurred even in the absence of D, it would also happen in the presence of the condition. Hence,
the adequate directional expectation was introduced. While there were no cases for “M*I*D*P, the
simplifying assumption was that the outcome would occur for this configuration of conditions. Therefore, the
researchers obtained an intermediate solution (“M*I*P+M => E). Moreover, they obtained a conservative
solution for the lack of the effect (“M*~I=> ~E).

In the Sl approach, the results of QCA were insufficient to make a causal statement. However, the researchers

applied process tracing to investigate specific causes, which enabled them to identify the mechanisms behind
the configurations that led to the effect (Supplementary Table S1).
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Finally, the researchers provided an answer to the evaluation question. They concluded that to secure the
presence of the effect, subsidies should be given mainly to two groups of enterprises. The first was
manufacturing enterprises that were larger than microenterprises and had been receiving income from
introducing innovations to the market. The second group was microenterprises. Moreover, the provision of
subsidies to enterprises larger than microenterprises and those which had not been receiving income from
introducing innovations to the market should be reconsidered.

A substantial interpretability approach without the need for one solution (3™ example)

The overall evaluation question here was to estimate the net effect of the intervention. It was expected, based
on earlier studies, that the net effect would be relatively small and that the effect might vary significantly
among different groups. Hence, the evaluation question was formulated as two questions: ‘What is the net
effect for diverse groups of beneficiaries?’ and ‘What are the factors causing the diversity in the effect?’

To answer the evaluation questions thoroughly, QCA was applied before quantitative analysis. In this case,
regression discontinuity analysis was employed. The question that QCA addressed was ‘What configurations
of conditions form groups of beneficiaries that display the highest and lowest net effects?’

In the first stage of the study, QCA provided the configuration of conditions for the effect to occur. This step
identified the groups with the highest and lowest net effects. In the second stage, a quasi-experimental
analysis was conducted. It was possible to introduce all solutions into the analysis (Supplementary Table S2).

This study offered several benefits for the commissioners. They were informed about expected effect sizes for
companies that corresponded to conservative, intermediate and parsimonious solutions, along with group
sizes. Based on this information and information about available funding, policy makers could decide on the
selection criteria (set conditions from a given solution) for the next round of funding. They knew how many
potential applicants would meet the criteria and what effect size to expect by the end of the programme.

Criteria guiding the choice of a solution for each example are presented in Table 3. The table illustrates how
different intended uses of findings from seemingly similar analyses translate into different questions and
answers. While each scenario shows the proper use of the QCA approach, it is crucial for evaluators who apply
QCA to know which type of situation they are studying.
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Table 3. Three examples summarised

15t example (RF approach)

2" example (S| approach with
one solution chosen)

3" example (S| approach without
choosing one solution)

Intended use

Disaggregating the existing

Identifying features of

Improving the net effect

are certain to make a difference
for the effect? Focus on
excluding redundant conditions

conditions are robustly sufficient
for the effect to occur? Focus on
including conditions making a
difference

of findings programme into smaller ones to | enterprises which were sufficient | measurement within
better match segments of for achieving the effect: counterfactual analysis; no
target audiences: expectation expectation to choose one expectation to choose one
to choose one solution solution solution
Goal of QCA Which features of enterprises Which configurations of What configurations of conditions

form groups of beneficiaries with
the highest and the lowest net
effect?

Causal claim
based only on
the regularity
theory of
causation

Yes

No

No

Chosen
solutions

~M*|+M =>E
~M*~| =>~E

~M*[*P+M =>E
~M*~| =>~E

~M**~D*P +M =>E
~M*[*P+M => E
~M*[+M => E
~M*~ => ~E

source: own elaboration based on Haesebrouck and Thomann (2021)
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Conclusions

The notion that evaluation research should ensure both a high scientific standard and practical
relevance has been promoted by many authors (Alkin and Christie 2012; Patton 2008). Some have
aptly pointed out that multi-method designs should be used to overcome the methodological and
practical limitations of stand-alone methods (Coryn et al., 2011; White, 2009). The goal of this article
was to provide guidelines for a QCA solution choice in multi-method impact evaluation studies. These
guidelines are embedded in a broader discussion comparing the Sl and RF approaches to QCA
(Schneider, 2018; Thiem, 2018). Some publications have aimed at bridging the two approaches, leading
to more favourable and useful research schemes (Haesebrouck and Thomann, 2021; Thomann, 2020;
Thomann and Maggetti, 2017). The current paper is intended to contribute to this stream of literature.

Our article makes two contributions to the emerging literature on the topic. First, it demonstrates how
the primary intended use of the results of a QCA study influences the solution choice. This focus on
the main use of results is an indispensable element of applied research; it lends an argument to
debates about all methods, not just QCA (Haesebrouck and Thomann, 2021; Tanner, 2014; Thomann,
2020). Second, the article exemplifies under which scenario the RF approach and not choosing one
specific solution could be reasonable options. However, we acknowledge that such scenarios are rare.

It has been argued that the Sl approach is of most interest for public policy analysis (Haesebrouck and
Thomann, 2021; Schneider, 2018; Thomann, 2020). We believe that the guiding questions we have
provided would almost always lead to choosing the Sl approach. This is because researchers most often
prefer to avoid omitting relevant conditions in the explanation. Moreover, configurational
homogeneity is generally a bold statement to make in evaluation research. The Sl approach promotes
a diversity of evidence and the inclusion of theoretical, substantial and in-depth case knowledge to
enrich the analysis.

Additionally, the Sl approach is relatively flexible. It allows for choosing between solution types at the
end of the analysis. Hence, different competitive solutions may be discussed with the commissioner.
In our view, it is important to allow for the commissioner’s criteria to influence the final choice of the
solution. Such a criterion could be, for example, real-life consequences resulting from a given solution.
These consequences can be identified only if competitive solutions are presented. In the RF approach,
this scenario is impossible because a commissioner is given only one solution, chosen by the
researcher. Regardless of the chosen approach, researchers cannot foresee all uses of their results.
Therefore, we argue that it is crucial to report all solutions and to ensure that the limitations of the
conclusions based on the choice are clearly communicated.

This article might be criticised for treating the RF approach as legitimate and comparable to the SI
approach in the context of impact evaluation. A version of this criticism was advanced by an
anonymous reviewer of the paper, who argued that conditions for the RF approach do not exist in
commissioned evaluation research conducted in cooperation with stakeholders. The reviewer pointed
out that stakeholders will not be willing to agree for all the assumptions of the RF-approach. Although
RF is a new approach and its practical usefulness is still being explored, peer reviews in public policy
analysis have already applied this approach. For example, Andreas et al. (2017) analysed the attitude
of EU member states to renewable energy transition during an economic recession (2008 — 2013).
Haesebrouck and Thiem (2018) investigated the defence policy of European countries. Lankoski and
Thiem (2020) analysed the impact of agricultural policies on sustainable development. We are not
aware of the employment of RF-approach in the commissioned impact evaluation. However, we
believe such employment to be only a matter of time. While we agree that the Sl approach is typically
chosen, we believe it would be premature to declare the RF approach as unviable and illegitimate for
impact evaluation research.
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To illustrate the application of our guiding questions, we implemented them in three examples of
stylised evaluation studies. In our examples, we do not share detailed methodological parameters and
data, as they were meant to serve solely an illustrative purpose. We believe the examples may provide
inspiration for evaluators and other readers.

Given the relative novelty of the debate in the evaluation field, there is a need for empirical studies
which would further explore the proposed guidelines. In particular, a comparative use of approaches
regarding simulated and real-life data could deepen the understanding of solution choices and their
consequences. Unresolved issues include: 1) In what situations (other than those presented here)
could the RF approach be applied? 2) How can QCA be further implemented together with other
methods used in the evaluation field? What consequences does such joint use have for the choice of
approach? 3) How often can the RF approach be implemented in actual impact evaluation research?
4) How can the study of processes be combined with the RF approach? 5) In what other circumstances
—and how often —is there no need to choose only one solution? 6) What are the consequences of the
choice of approach for the generalisability of results?

The debate regarding the Sl and RF approaches contributes to expanding the range of prospective uses
of QCA in impact evaluation research. However, an abundance of choices may breed confusion.
Whatever the choice, researchers should be aware of the assumptions their model is based on and the
risks involved. We hope that our guidelines will make it easier for others to navigate among the
available options.
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Supplementary material

Innovation subsidies offered to enterprises

Innovation subsidies are among the oldest and most important tools of innovation policy (removed). They are
used to enhance the R&D activities of enterprises (Cunningham et al., 2013; Dimos and Pugh, 2016). One of
their most desired outcomes is introducing the outcomes of the R&D activities to the market and obtaining an
income from the innovative products or services sold.

The subsidies are based on a linear model of innovation, which is today perceived as too simplistic and ignoring
the complexity of the actual process (Goodin 2006). Bozeman and Dietz (2001) argued that innovation
subsidies are based on various paradigms: 1) the market failure paradigm, in which the market mechanism is
insufficient for companies to innovate; 2) the cooperation paradigm, in which companies need support to be
able to cooperate with other actors involved in developing and implementing innovations and 3) the mission
paradigm, in which subsidies are provided to companies in order to produce or deliver public goods.

The OECD countries have a relatively long history of innovation policy and subsidies were a dominant tool in
the 1960s and 1970s. Currently, in line with evolutionary and systemic approaches to innovation policy
(Geodecki, Bajak 2014), subsidies are less popular than indirect instruments and tax credits (Cunningham et
al. 2013). However, in many less advanced countries, such as Poland, innovation subsidies are still one of the
most important tools of innovation policy (removed).

The examples in the study are based on the evaluation of the largest R&D subsidy scheme in Poland, ‘Fast
Track’ (measure 1.1.1 of the Smart Growth Operational Programme). The programme has been implemented
by the National Centre for Research and Development during 2014—-2022. Total public support amounting to
EUR 4,503,942,760 has been provided to beneficiaries. The authors were involved in two evaluation studies
of the programme:

1)Evaluation of the National Research and Development Centre aid scheme (Bienias et al., 2020)

The evaluation was commissioned by the National Research and Development Centre aid and was conducted
during 2016-2020. It covered the support provided to enterprises as grants for R&D projects. The evaluation
methodology included a wide range of research methods and techniques: theory-based evaluation,
counterfactual analysis, macro-economic analysis, input-output analysis, panel surveys (with regard to the aid
scheme applicants), QCA, individual interviews and expert panels.

2) Unpacking the ‘black box’ of innovation subsidies: reconstructing the causal mechanisms of intervention
using set-theoretic methodology

The objective of the study was to reconstruct the causal mechanisms that exist between receiving an
innovation subsidy and the most important effects of the subsidy. The analysis was focused on the company
level and the setting was companies in Poland. Process tracing and QCA were used as the main methods. The
results have not been yet published.
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Analysing the mechanisms in Example 2

The role of Condition | (Received income from introduced innovations within three years before submitting
application for subsidy), among others, was investigated through process tracing. The condition was viewed
as an indicator of the company’s experience in carrying out commercialisation projects successfully. The
process leading from ‘having experience’ to success was specified, and additional evidence of causal relation
was gathered (Table S1). The mechanism triggered by the cause was labelled ‘business as usual’. It is at play
when experienced companies perform R&D activities which are easily introduced to the market because
existing sales channels are used to offer products or services to existing clients.

The interviews showed that the condition was not needed for microenterprises because they relied on the
experience of their external partners. All of the analysed successful microenterprises had partners with the
necessary experience. Therefore, the condition of having an external partner was not identified immediately.
Similarly, the role of each condition in the configuration was explained and illustrated by additional evidence.

Supplementary Table S1. Causal mechanism: Business as usual®

Theorisation (description)

Operationalisation (evidence)

Cause: Experience

The company has experience with
introducing innovations to the
market successfully

Received income from introduced
innovations within three vyears
before submitting application for
subsidy

Part I: Realistic project

Based on their experience, the
company manages their risks
properly

The project is evaluated as feasible
and is not overly ambitious (e.g.
relatively low innovativeness)

Part Il: Implementing the results

The results of R&D activities are

Previous cooperation with clients

within existing value chains sold to the previous clients that sell similar products or
No major change is made to the | services

company’s structure or activities Lack of major changes in the
company

Outcome

Successful commercialisation

Income from the sold results of
R&D activities within two years
after completion of the project

source: own elaboration

% The way the mechanism is described is based on Alamos-Concha et al. (2020).
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Counterfactual analysis in Example 3

In the first stage of the study, QCA provided the following configuration of conditions for the occurrence of
the effect:

e Conservative solution : “M*I1*~D*P +M => E

e Intermediate solution: “M*I*P+M => E

e Parsimonious solution: “M*|+M =>E

and one solution for the lack of it: ("M*~I =>~ E).

The choice of QCA was preferred over quantitative techniques. The reason was the existence of substantive
knowledge of the field (i.e. earlier studies) suggesting that QCA is the most adequate technique. That is, causes
have features of causal complexity, namely conjuncturality, asymmetry and equifinality (Schneider, Carsten
Q. Wagemann, 2019: 89). Moreover, the identified groups corresponded well with the segments identified by
the experts and commissioners and information from other more qualitative studies.

In the second stage of the study, a quasi-experimental analysis was conducted. In this case, regression
discontinuity analysis was employed. It was possible to introduce all solutions into the analysis. However, the
inclusion of conditions and their configurations did not depend only on the results of QCA but also on other
issues. The results of the QCA suggested that condition D (i.e., high market demand for the product or service
resulting from R&D activities proposed by an applicant) was redundant; therefore, in later quasi-experimental
analysis, D was intentionally omitted. Moreover, this condition was perceived by quantitative researchers as
being rather subjective because it was graded by an application reviewer. All conditions were reviewed in a
similar way. Possible reasons for excluding a condition involved high costs, difficulty in data collection or a bias
with error (e.g., subjective measures). If QCA results suggest that a given condition is redundant, this evidence
strengthens the decision not to use such a factor in later data collection and analysis.

However, in our example, the researchers decided to utilise all conditions, including D, and all solutions. This
decision was possible because of data availability. The effect (pre—post difference) was computed for
beneficiaries that fulfilled a condition stated in all solutions (M) and configurations of conditions indicated in
conservative (“M*|*~D*P), intermediate (“M*I*P) and parsimonious (~M*I) solution. In addition, the effect
was estimated for companies which fulfilled the criteria of the solution for the lack of outcome (~M*~I). This
approach provided the commissioners with rich information (Table S2).
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Supplementary Table S2. Estimated effect size for groups of beneficiaries

not have been receiving income
(~M*~I)

Group Solution type Estimated Sample | Effect Estimated
effect size statistically group of
(thousands of significant eligible
EUR) (p<0.05) enterprises

Microenterprises (M) All 600 600 Yes 7 000

Manufacturing enterprises larger | Conservative 1000 200 No 300

than micro with high demand for

their product or service and which

have been receiving income

(“M*[*~D*P)

Manufacturing enterprises larger | Intermediate 900 600 Yes 7 000

than micro and which have been

receiving income (~“M*|*P)

Enterprises larger than micro and | Parsimonious 800 1 000* Yes 11 000

have been receiving income (~M*1)

Enterprises larger than micro and | All 0 2 000 Yes 23 000

* The sample was larger for the parsimonious solution since it covered many more cases and combinations than did the conservative or intermediate

solutions
source: own elaboration

The effect had the greatest chance of being statistically significant for the group identified by parsimonious
solution because the number of such beneficiaries was the highest; hence, this test also had the highest
statistical power. By contrast, even if the estimated effect was the highest in the group identified by the
conservative solution (*M*I*D*P), it was not statistically significant because of the relatively small sample.
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