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14	
RRI measurement and assessment
Some pitfalls and a proposed way
forward
Ibo van de Poel

14.1 Introduction
In the last decade, there has been increasing attention on responsible innovation, or Responsible Research and Innovation (RRI), as a way to increase
the responsible development and deployment of new technology in society.
RRI refers to a more reflexive form of research and development (R&D)
and innovation that is aimed at better aligning research and innovation with
the “values, needs and expectations of society” (European Commission,
2014: 73).
Uptake of RRI by industry and research organizations appears to be a
slow and gradual process. One underlying factor is that the vocabulary of
RRI is sometimes perceived as academic or “foreign” by innovators (Dreyer
et al., 2017). This does, however, not mean that the underlying rationale
and motives are not recognized. Many of the actions and activities that are
now promoted as RRI are already undertaken by companies and research
organizations, albeit often under different heading such as corporate
social responsibility (CSR), social innovation and sustainable innovation
(Lubberink, Blok, van Ophem, & Omta, 2017; van de Poel et al., 2017).
RRI may perhaps be best construed as an attempt to broaden and systematize such activities. What RRI seems to add is particularly a broadening
of values considered (e.g. not only safety, sustainability and privacy), more
attention for stakeholder involvement and public engagement and a more
proactive stance where such issues are already addressed during the early
phases of R&D and innovation (Stilgoe, Owen, & Macnaghten, 2013; Van
den Hoven, 2013). Some have also argued that responsible innovation starts
from societal challenges and needs rather than from technical opportunities,
as in traditional innovation (Von Schomberg, 2019).
It has been pointed out that the uptake of RRI is constrained by the fact
that current incentives for research organizations and companies point in
other directions. This has led to pleas for incentivizing RRI (Gurzawska,
Mäkinen, & Brey, 2017). Such incentivizing may take a multiplicity of forms,
from legal requirements to financial incentives. Examples are the development of quality marks for RRI, or governments requiring RRI compliance
as a condition for allowing new products on to the market.

340

Ibo van de Poel

The above considerations have led to an increasing attention for the
development of methods and tools to measure, assess and monitor RRI
performance. Examples can be found in the various chapters in this book
(e.g. Tharani, Jarmai, Schönherr, & Urban, Chapter 8; Klaassen, Verwoerd,
Kupper, & Regeer, Chapter 9; Verburg, Rook, & Pesch, Chapter 13). These
tools may, for example, be used to assess where organizations stand with
respect to RRI activities and awareness, even if such activities may not
always be defined as RRI by the organization itself. Such assessment tools
may point out possibilities for improvement, but they may also play a role
in incentivizing schemes intended to promote the uptake of RRI.
If tools for RRI measurement, assessment and incentivizing are to be
effective, they need not only to result in a measurement of RRI performance
that is reliable and valid, but also to contribute to behavior incentives that
contribute to an increased uptake of RRI and its underlying aims. However,
this is by no means straightforward. Performance measurement in general is
a messy and difficult process, and it may occasionally result in incentives and
behavior effects that are contrary to what was intended (De Bruijn, 2007).
The aim of this chapter therefore is to highlight some of the potential
pitfalls of RRI measurement, assessment and incentivizing. As we will see,
avoiding these pitfalls may not be so easy (although not necessarily impossible) and there may be trade-
offs between avoiding different types of
pitfalls. In order to better deal with these pitfalls and dilemmas, I will propose a potential way forward.
The chapter starts with sketching the constellation of actors that may
be typically involved in RRI measurement, assessment and incentivizing
(Section 14.2). Next, I discuss typical motivations that may exist for doing
RRI assessment (Section 14.3). These first two sections not only provide
an introduction to the topic, but also provide the analytical tools that
can be used to analyze in more detail concrete situations. Such analysis
is a prerequisite to uncovering potential pitfalls of RRI measurement,
assessment and incentivizing. Section 14.4 gives a brief overview of existing
RRI assessment methods, which will also be used to illustrate some of the
pitfalls in the next sections. Section 14.5 focuses on pitfalls due to measurement problems and Section 14.6 focuses on pitfalls due to behavior effects.
In Section 14.7, I provide a more general discussion of the pitfalls and
dilemmas in RRI assessment and I argue that the dilemmas are to a large
extent due to the fact that there are different, conflicting rationales for doing
RRI assessment. I suggest that getting the rationale for an RRI assessment
method clear is a first step to better navigating the earlier distinguished
pitfalls and dilemmas.

14.2 The constellation of actors
Before discussing the motivations behind RRI assessment and some of its
potential pitfalls, it is useful to sketch an ideal-typical constellation of actors
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Figure 14.1 Actor roles in Responsible Research and Innovation (RRI) assessment.

that is somehow involved in, or affected by RRI assessment. Figure 14.1 lays
out the main actor roles that I propose to distinguish. I discuss each of these
briefly below.
14.2.1 Innovator
This is the actor that is the object of the RRI assessment. I assume here
that RRI assessment is applied to a specific organization rather than to
the entire knowledge or innovation system. Given the nature of RRI, I will
assume that this is an organization that is developing innovative “products”
(including knowledge) and that is doing R&D-like activities. I take products
here broadly; basically any kind of output that can be used by another actor
for another end. These products need to be somehow new and innovative,
although I will refrain here from providing a precise definition of “innovation”. The innovation needs to be the result of some deliberate knowledge
generation activity, i.e. from R&D, although I will assume that the organization doing RRI can also focus only on research, or only on development.
This first actor role of an innovator is typically played by organizations such
as research laboratories, universities and companies.
14.2.2 Regulator or standard setter
This is the actor that is regulating or setting (RRI) standards for the innovator. I understand here regulation and standards very broadly. It refers to any
kinds of requirements for the RRI behavior and performance of the assessed
organization. Such standards can be compulsory (e.g. legal requirements
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by the government) or voluntary (e.g. a non-binding code of ethics), or in
between (e.g. required to receive a quality mark). They can relate to the
innovative products developed by the innovator, but also to organizational
requirements or procedures (e.g. the requirement to have a safety officer);
they can also concern how RRI assessment is to be carried out and by
whom. Although I focus here on requirements and standards related to RRI,
this does not always mean that they themselves have to explicitly mention
RRI. Think for example of requirements for safety and sustainability that
are clearly related to RRI but need not mention RRI. Typical actors that
can fulfill this second actor role are the government, standard-
setting
organizations like ISO and its national counterparts, branch organizations
and organizations formulating quality marks. Also innovators may formulate their own rules and standards.
14.2.3 RRI assessor
This is the actor doing the actual RRI assessment. Since RRI is still in its
infancy, in many cases this is not yet a specialized role that is played by a
separate actor. Instead, this role is often played either by the regulator or
standard setter or by the innovator itself. It may currently also be played by
a temporary organization, like a European RRI project that is involved in
developing (tools for) RRI assessment. However, this role can in principle
also be played by separate actors like, for example, a consultancy firm or an
independent organization set up for such purposes.
14.2.4 Direct stakeholders
I will here understand the direct stakeholders as those actors that use the
(innovative) products of the assessed organizations.1 Presumably, the direct
stakeholders have an interest in the RRI performance of the innovator. This
will, for example, reassure (or even guarantee) them that the products they
use from the assessed organization meet certain safety or sustainability
standards or do not invade the privacy of certain groups.
14.2.5 Indirect stakeholders
Indirect stakeholders are actors that are somehow affected by the activities of the innovator or by the use of the innovative products developed by
the innovator (and used by the direct stakeholders). Indirect stakeholders
thus include actors further along the value chain of an innovative product
(who do not directly use the product itself) or so-called bystanders. Given
the understanding of RRI as developing products that meet “the needs
and values of society” (European Commission, 2014: 73), the indirect
stakeholders are an important category in RRI assessment, as the ultimate
aim of RRI would seem to be to assure that also values and needs of those
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indirect stakeholders are properly addressed by the innovator in its innovation and R&D activities.
The above description of actors’ roles is useful to better understand some
of the motivations behind RRI assessment and some of its potential pitfalls.
Figure 14.1, however, merely describes a conceptual framework with ideal-
typical actor roles. It does not yet describe the situation in a specific case,
with specific actors fulfilling specific actor roles. This specific constellation
will be different from case to case, and describing it may occasionally also
require distinguishing additional actor roles. Also, as already alluded to, in
some cases actors’ roles may be combined by one actor. For example, the
innovator may set its own standards and assess them itself (i.e. some form
of self-regulation).
Detailing Figure 14.1 for a specific situation (like a specific innovator or
for a specific industry branch or technological domain) is useful because it
helps to see where roles and interests of the various actors are overlapping,
complementary or (potentially) conflicting. This in turn may point to certain (potential) weaknesses and pitfalls of RRI assessment in the specific
situation.

14.3 Potential motivations for doing RRI assessment
There are various potential motivations for doing RRI assessment, and
these may be different for different actors. I will here discuss some main
motivations for doing RRI assessment without claiming to be complete.
The motivations I will discuss are: (1) compliance; (2) increasing transparency, accountability and trust; (3) improving (RRI) performance; and (4) the
desire to avoid (unnecessary) regulation.
14.3.1 Compliance
A first motivation for doing RRI assessment might be to check whether
the innovator is compliant with existing rules and standards that somehow
pertain to RRI issues. As indicated, such rules and standards need not be
formulated in straightforward RRI language (as that is still rare), but could
pertain to issues such as safety, sustainability, privacy, transparency, integrity,
and so on. For the company, compliance may be a way to show to regulators
and direct and indirect stakeholders that they meet the relevant standards.
For the regulator, RRI assessment may be a means to check whether an
innovator indeed is compliant, and for direct and indirect stakeholders it
may be a means to ensure that they can rely on the products of the innovator.
14.3.2 Accountability, transparency and trust
Compliance requires explicit rules and standards against which compliance
can be checked. In many cases, such rules and standards will be lacking
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for innovative products. One important reason for this is that regulation
(and standardization) tend to lag behind the development of new technologies. RRI was in fact in part proposed to deal with issues that are not
(yet) regulated. So while RRI assessment may be used to check compliance,
in many cases RRI will be applied in situations in which (new) rules and
standards have not been set yet or in which they are still being established
or evolving. In such situations, RRI assessment may still be relevant to show
not just that RRI procedures are in place with the innovator but also that
these are functioning reasonably well. This may then make the innovation
processes of the innovator more transparent, contribute to the accountability
of the innovator and so create trust among other actors, like regulators and
stakeholders.
14.3.3 Learning and improving performance
A third motivation for doing RRI assessment may to learn from it and
to improve (RRI) performance. This is primarily a motive for the actor
doing RRI, i.e. the innovator, but learning and improved (RRI) performance is likely also in the interest of the other actors, like regulators and
stakeholders. The reasons why RRI assessment can contribute to learning
and help to improve performance are quite straightforward. RRI assessment
will show on which RRI parameters the innovator is performing well and on
which not so well, which indicates possibilities for improving performance.
Moreover, RRI assessment may help to gain insight in the (cost)effectiveness
of various RRI measures and procedures and so may help to increase performance without necessarily increasing the costs of RRI.
14.3.4 Avoiding regulation
A fourth, more controversial, motivation for RRI assessment may be to
avoid, or postpone, regulation. By doing RRI assessment innovators might
want to show that they are taking their responsibility and that no government regulation is needed. One might argue that this is not a proper reason
for RRI assessment but rather amounts to a pitfall. It is indeed true that
innovators may misuse RRI assessment for purposes like avoiding regulation
(cf. the discussion below on window dressing). However, it should be noted
that regulation is not always desirable or in the interests of stakeholders
(and the regulator). Government regulation comes with its own pitfalls, and
if RRI can be achieved without explicit government regulation it may be
more desirable than having regulation. The point, of course, is that from a
societal point of view, regulation is sometimes needed.
Understanding the motivation for RRI assessment in a concrete situation
is important because it will to an important extent determine whether, and
which of, the pitfalls that I discuss below will actually materialize. I would
therefore suggest that an analysis of concrete situations should start with
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both a mapping of the actors involved (Section 14.2) and their motivations
behind doing RRI assessment (Section 14.3), in order to analyze which
pitfalls of RRI assessment can be expected (Sections 14.5 and 14.6) and
should be prevented if possible. But before we turn to the pitfalls, it is useful
to briefly discuss some existing RRI assessment methods.

14.4 An overview of some existing RRI metrics and
assessment methods
Table 14.1 provides an overview of some existing RRI metrics and assessment
methods (see Chapters 8, 9 and 13; Flipse, Dam, Stragier, Vrielink, & Sanden,
2015; Ravn, Nielsen, & Mejlgaard, 2015; Stahl et al., 2017; Strand et al.,
2015; Wickson & Carew, 2014). The dimensions have been filled out by the
author on the basis of the mentioned references; in most cases this was rather
straightforward; but in a number of cases it required some interpretation.2
As the table shows, existing RRI assessment methods have a range of different
aims, including monitoring, measuring RRI levels, comparison and learning.
In terms of the motivations for doing RRI assessment that I discussed in
Section 14.2, these aims are mainly related to the second (accountability)
and third (learning and improving performance) motivation mentioned. It
is not very surprising that none is related to compliance, since there are not
(yet) legal requirements or quality marks for RRI, which can serve as a basis
for compliance. Similarly, it is not surprising that avoiding regulation is not
an (official) aim of the proposed methods. This does not rule out that use of
these methods may sometimes be motivated by the desire to avoid regulation, but it is obviously not an aim of the methods.
The different methods are geared towards different objects of assessment,
from employees to countries; most are however aimed at either the organizational level (company) or the project level. What is further striking is that
most are based on some form of self-assessment. This is probably explained
by two factors. One is that RRI is a complex notion with many dimensions;
I will further reflect on this feature in the next section. The other is that
RRI assessment, and in the sense the whole field of RRI, is a relatively
recent endeavor and it usually takes time to operationalize complex notions
like RRI into features or items that are objectively measurable; although
approaches 2 and 3 in the table are clearly attempts to do so.
I will reflect on these and other features of the existing RRI assessment
in the next section when I discuss typical measurement problems that the
notion of RRI gives rise to.

14.5 Measurement problems
Since RRI is a complex notion, RRI (performance) cannot be directly
measured. Moreover, RRI is a normative or value-
laden notion, i.e. it
expresses what is a (more) desirable form of innovation, which may make it
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Flipse et al.
(2015)
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(within a
company)

Self-assessment Monitoring;
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support for
managers

No

Yes

6

Tharani et al.
(Chapter 8,
this book)
Klaassen et al.
(Chapter 9,
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Notes
a The six RRI keys of the EU are: engagement; gender equality; science education; ethics; open access; governance(European Commission, 2012).
b This framework identifies four procedural dimensions for RRI: anticipation, reflexivity, engagement (or inclusiveness), action (or responsiveness) (EPSRC,
2019; Owen et al., 2013).
c Based on Table 3.1 in the report with the prioritized indicators. The report suggests two more potential dimensions (and indicators).
d In the publication it is applied by the RRI researcher but self-assessment is suggested as a possible way to scale up the method.
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even more difficult to measure. This means that the notion of RRI, and RRI
performance, first needs to be operationalized before it can be measured.
Operationalization of RRI performance may, for example, follow a
two-step procedure (cf. Keeney, 1992; Kroes & van de Poel, 2015). First, a
number of dimensions (or evaluation criteria or objectives) are associated
with RRI, which as such may also not be directly measurable. To make these
dimensions measurable, a number of measurable items (attributes, indices or
questions) may be associated with each dimension. Often, these items will
not exactly measure the relevant dimensions, but only by approximation, so
that they are best seen as proxies for the chosen RRI construct.
The need to operationalize RRI is clearly visible from Table 14.1. As the
table shows, in six out of eight RRI assessment methods (nos. 2–7) RRI is at
least a two-level construct (in one case (no. 7) it even has four levels), with
typically at least ten items at the lowest level. Only two methods (nos. 1 and
8) have only one level and fewer than ten items.
If RRI performance is operationalized by defining a range of items
(attributes, indices or questions), as is the case with all methods summarized
in Table 14.1, a next issue is whether –and if so, how –to aggregate scores
on these into an overall score. One option is to limit oneself to scores on
individual items, or a number of (aggregated) indices, and to refrain from
an overall score. Indeed all existing RRI assessment approaches considered
here refrain from calculating an overall score. This avoids the problem
of aggregation but may make it difficult to judge whether RRI performance has improved (over time), particularly if performance on some items
increases while it decreases on other items (cf. Bradburn, Cartwright, &
Fuller, 2017). Some of the methods propose the use of spider diagrams that
can help to show which dimensions of RRI improve over time, and which
dimensions decline.
Two general concerns may arise with respect to the measurement of RRI
performance, namely reliability and validity (Carmines & Zeller, 1979).
Reliability means that the measurement measures correctly, i.e. that it
measures the “real value” of an item. This is often understood as implying
that if the measurement were done again it would measure the same value
for an item, or –if the measurement is done by somebody else –it will
result in the same value. It also typically implies that if two items intend to
measure the same phenomenon, their measured value should be the same.
There are a number of reasons why metrics for RRI may result in unreliable measurements. One is that the attributes may often not be objectively
measurable, but rather are items or questions that require a judgment by
the one filling out the questionnaire. Indeed, only two of the assessment
methods in Table 14.1 (i.e. nos. 2 and 3) make use of objectively measurable indicators; all others require some form of judgment. The subjectivity
of judgment may be further aggravated by the fact that items or questions
sometimes contain vague or ambivalent terms like, for example, “sufficient”, “better” and “relevant”. These terms may be interpreted differently
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by different persons. And even one and the same person may interpret
these terms differently at different points in time, which may lead to unreliable results.
Take for example a question like “Are there procedures in place to
address the relevant ethical issues raised by the innovation?” A growing
awareness of ethical issues may result in that the respondent answers at T1
yes and at T2 no, not because fewer ethical issues are addressed at T2, but
simply because the respondent has become aware of more ethical issues.
So, while it may be argued that actual RRI performance has increased from
T1 to T2 because there is more awareness of ethical issues, and because
more issues are addressed at T2 than T1, on the basis of the answers to the
indicated question the suggestion may arise that the actual RRI performance has decreased.
One way to reduce the subjectivity of judgment in RRI assessment is to
provide a rubrics that gives guidance how to score questions or items, as the
first method in Table 14.1 indeed does (Wickson & Carew, 2014). Another
way in which subjectivity may be diminished is by involving more people in
scoring items, or using questions that are a starting point for discussion, as
seems to be the aim in methods 6 and 7 in Table 14.1,3 but which may also
work with some of the other methods.
A related potential source of unreliability is that RRI assessment is often
a form of self-assessment, i.e. the innovator him-or herself has to fill out a
questionnaire, or has to score items on a scale. This is indeed the case for six
out of eight of the RRI assessment methods listed in Table 14.1. This may
result in biased measurements, in particular when the innovator has a strategic interest in the outcome of the measurement. (This issue will be further
discussed in the next section.)
Apart from reliability, validity may be an issue. A measurement is usually
seen as valid if it measures what it intends to measure (rather than something else). As we have seen, RRI, or RRI performance, is not directly measurable. We first need to operationalize it to make it measurable. However,
it is very conceivable that the chosen operationalization does not exactly or
completely cover the underlying concept. The issue here is one of content
or construct validity (Carmines & Zeller, 1979). By operationalizing RRI
(performance), we create a construct that is measurable, but this construct
may lack content or construct validity. This may be particularly so because
in choosing a particular construct we may have good reasons to choose it
in such a way that it is reliably measurable. However, the attributes that are
most reliably measurable may not be the ones that are also most relevant for
RRI, so diminishing construct validity.
Of course, the problem of content or construct validity is not unique
to RRI; it applies to any complex social (or psychological) notion that we
intend to measure (Carmines & Zeller, 1979). Examples are notions like
intelligence or well-
being. However, there seem to be a few underlying
reasons why RRI may be particularly difficult to measure.
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A first reason is that there is no consensus on the definition of RRI. Some
definitions of RRI for example are based on the so-called AREA framework and they stress four procedural criteria for RRI: anticipation, reflection, engagement (or inclusiveness) and action (or responsiveness) (EPSRC,
2019; Owen et al., 2013; Stilgoe et al., 2013). But one may also place more
emphasis on the six keys (engagement; gender equality; science education;
ethics; open access; governance) for RRI defined by the European Union
(EU) (European Commission, 2012). Yet other definitions of RRI stress
the outcome or product dimension of RRI, for example emphasizing that
innovative products should respect certain values (Van den Hoven, 2013).
Or they may place emphasis on whether innovations contribute to the sustainable developments goals of the United Nations.
A look at Table 14.1 shows that all considered approaches were somehow
inspired by the four procedural criteria for RRI; only two used the six EU
keys for RRI. However, what is perhaps most remarkable is that the RRI
constructs for the eight methods shown in Table 14.1 are very different.
Methods 2 and 3 use the same six dimensions (i.e. the EU RRI keys) but
somewhat different indicators. All the others RRI constructs are rather
different from each other, already at the highest level, but certainly in terms
of more detailed items. One might wonder how what is supposedly one concept can lead to such diverse constructs.
The underlying reason here seems to be that RRI is what Bradburn et al.
(2017) call a Ballung concept and which they distinguish from a pinpoint
concept. Ballung refers to the German word for congestion, which is used
because a lot is packed into a concept. Bradburn et al. (2017: 76) say about
such concepts:
There is often no central core without which one does not merit the
label, different clusterings of features among the congestion (Ballung)
can matter for different uses, and whether a feature counts as being or
outside the concept –and how far outside –is context and use dependent.
This indeed seems true of RRI. Some authors have noted that the more
specific content of RRI is largely left open (Oftedal, 2014). As we have also
seen, different definitions of RRI have been proposed stressing different
features and some features (like science education) that are inside RRI
according to some definitions (e.g. the six keys to RRI of the EU) are outside
the concept in other definitions.
Ballung concepts are notoriously difficult to operationalize, also because
operationalization requires first of all a clear definition. However, this does
not imply that it is necessarily impossible to measure specific notions of
RRI. Rather it becomes mandatory to make explicit what notion of RRI
is operationalized and measured. Another consequence is that assessments
based on different notions of RRI cannot be compared with each other.
This is exactly what surfaces from Table 14.1. Different authors come with
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different operationalizations of RRI depending on the specific aims they
have in mind (implicitly or explicitly) for RRI assessment and depending on
what context and unit of assessment they assume. The consequence is also
clearly that RRI levels measured with one method cannot be compared with
measurements from other methods (with the possible exception of methods
2 and 3).
One may also wonder whether it is always productive to exactly pinpoint more exact notions of responsible innovation.4 While this may make
the notion easier to measure, it might also mean that it loses its function as
communicative device among diverse groups. The reason is that responsible
innovation often functions as what has been called a boundary object (Star
& Griesemer, 1989). Boundary objects are concepts that have a common
meaning among groups, or across sites, but also have some interpretative
flexibility, so that different actors can adapt them to their specific local
needs. Due to this combination, they can help to foster communication and
cooperation between groups. As a Ballung concept, responsible innovation
may well function as a boundary object. However, attempts to completely
specify its meaning might mean that it loses some of its interpretative flexibility and that some of the involved groups may no longer subscribe to it.
A second reason why RRI may be particularly difficult to measure and
assess is that RRI interventions seem often aimed at somehow improving
the innovation process from a societal point of view, rather than at attaining
some predefined “absolute” level of “responsibility”. Of course, for an
innovation process to be “responsible”, some common criteria apply, like
the need to include stakeholders. But what is the “right” level of stakeholder
involvement may not be the same for every innovation, or for each technical
domain.
Two issues are at stake here. One is that what counts as more responsible
(in terms of RRI) may depend on context. In one particular RRI project,
stakeholder involvement may be a main way to improve RRI performance while in other cases the emphasis is on anticipation or responsiveness.
Another one is that often RRI seems to be aimed at improving performance,
and hence seems to be a moving target rather than a completely predefined
notion. It seems like methods 6 and 7 in particular try to address this issue.
They both contain questions, and are primarily aimed at learning rather
than measuring predefined levels of RRI.
A third reason why RRI may be particularly difficult to measure is that
it is a normative notion. This differentiates it from other complex notions
(and Ballung concepts) like, for example, intelligence. RRI expresses what
is desirable, not what is factually the case. What seems particularly relevant
here is the so-called naturalistic fallacy, i.e. the impossibility to understand
normative notions fully in descriptive terms. According to the philosopher
G. E. Moore, descriptive definitions of normative terms are always vulnerable to what he calls the open-question argument (Moore, 1903). If we provide a descriptive definition of a normative term like good, we can always
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ask the question: “It meets these and these descriptive requirements, but
is it good?” Similarly, if we understand RRI fully in descriptive terms (or
attributes), we can ask the question: “But is the innovation (process) really
responsible?” It follows that if we are to measure a normative concept like
RRI, at least some of the attributes need to be normative or involve normative judgments.

14.6 Strategic behavior
Performance measurement will almost always influence behavior, and in
many cases it will invite strategic behavior (De Bruijn, 2007). This is most
obviously the case if the performance measurement is directly connected to
rewards or punishments. But even without such a direct connection, it is
likely that performance measurement will have (behavioral) effects because
(almost) nobody wants to perform poorly.
The fact that performance measurement affects behavior is in itself not
bad; it may even be desirable or intended. After all, one reason to do RRI performance measurement may be to increase RRI performance. Nevertheless,
it is important to realize that if we measure the RRI performance of an
innovator, we do not just carry out a measurement but make an intervention. This intervention will have effects –desirable ones, but potentially also
undesirable ones.
Moreover, the fact that there is not just measurement but intervention
may affect the quality of the measurement. For one, it may affect the reliability of the measurement. This is most obviously the case if RRI performance measurement depends on self-assessment. Similarly, if the innovator is
also the standard setter, there may be an inclination to choose RRI performance measures on which the innovator scores relatively well. In such cases,
strategic behavior may potentially affect the chosen RRI construct, which
may affect validity.
If the innovator is also the RRI assessor and/or the standard setter, there
is a danger of window dressing. Window dressing is the phenomenon where
an agent pretends to meet certain ethical standards (and makes efforts
to show that) while in reality these standards are not met, or at least not
to the extent pretended. Certain combinations of actor roles increase the
risk of window dressing; in particular there is a risk of window dressing
if the innovator is also the RRI assessor and/or is also the standard setter
(Figure 14.1). This not to say that if actors combine these roles, it will always
or necessary result in window dressing. An innovator may be genuine and
even self-critical in an RRI self-assessment; it may potentially even be more
critical than an outsider. Conversely, window dressing may also occur with
an external assessor and standard setter. Even if the innovator, assessor and
regulator are different persons or organizations they may still be closely
aligned.5 There may be collaborations between these actors, or economic or
political dependencies, or they may share mutual ideological commitments.
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Such collaborations, dependencies and shared commitments are indeed
quite common in today’s innovations systems, as for example underlined
by such notions as the triple-helix model of innovations, that assumes close
collaboration between universities, innovating companies and governments
(Etzkowitz & Leydesdorff, 1997). Still, ceteris paribus, the risk of window
dressing seems lower when the different roles outlined in Section 14.2 are
separated rather than combined. However, as Table 14.1 testifies, most
current RRI assessments are based on self-assessment and thus combine
at least the role of innovator, or the one being assessed, with that of RRI
assessor.
Also, when innovators cannot influence the construct chosen or the measurement, RRI measurement and assessment are likely to have behavioral
effects. More specifically, innovators may make efforts to score better on
the measured RRI attributes. This is in itself of course not undesirable, and
in many cases, it is even desirable. However, in some cases, it may have detrimental effects.6 This is particularly the case if the chosen RRI construct is
not completely valid. In that case, an increase in performance in terms of
the chosen RRI attributes may not signal a real increase in RRI performance. For example, certain RRI aspects may not be included in the measured
attributes because they are difficult to measure. It is perfectly conceivable
that increased performance in the measured RRI attributes goes hand in
hand with decreased performance in aspects of RRI that are not measured,
so that an increase in measured RRI performance does not signal an increase
in the “real” RRI performance of the innovator.
Such effects may be particularly apparent if RRI performance
measurements come with strong incentives. The effect will be, in general,
that what is incentivized is the particular construct of RRI that is being
measured. As long as construct validity is high, this is not a big problem.
But since, as we have seen, RRI is a complex notion, it is not unlikely that
what is being incentivized is actually a particular, somewhat narrow, interpretation of RRI. While strong incentives make it more likely that the particular construct of RRI that is measured is achieved, they also seem to
make it likely that other aspects of RRI –that are not being measured and
incentivized –are ignored. The reason for this is that resources are limited,
so that an increased performance in some respects is likely to come with less
attention for, or even decreased performance in, other aspects.
Incentivizing RRI may be problematic for other reasons as well. One such
reason is the phenomenon known as “crowding out” (see e.g. Gneezy, Meier,
& Rey-Biel, 2011). Crowding out occurs if an intrinsic motivation to achieve
some good (in our case RRI) is replaced by external incentives, so that the
initial intrinsic motivation decreases, or even disappears. For example, if
sustainable behavior is incentivized with financial incentives, people may
start to behave sustainably because of the financial gains rather than because
they believe it to be good to behave sustainably. This may “crowd out” their
intrinsic motivation to do good. Paradoxically, the effect may be that they
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start to behave less sustainably (cf. Gneezy & Rustichini, 2000). There are
different possible explanations for this phenomenon (Gneezy et al., 2011).
One possible explanation is that financial incentives may erode social norms.
Another possible explanation is that by introducing (financial) incentives,
people start to see sustainable behavior as something that can be traded
for financial gains (and losses) rather than as something done for intrinsic
moral reasons. As a consequence of this change in perspective, they might
be willing to bear the financial costs that come with unsustainable behavior,
for example because it brings them comfort, while –previously –the unsustainable behavior might have come with a moral guilt, that they wanted to
avoid. So, incentivizing may sometimes make moral goods tradable, so that
they lose their special moral status.
Crowding out may also be a concern when contemplating assessment and
incentivizing schemes for RRI. There may be many motives for an innovator to engage in RRI, but the desire “to do good” is certainly one of them.
On the other hand, the currently limited uptake of RRI suggests that moral
motivations alone may not be enough, and that some form of incentivizing
with connected RRI assessment or measurement schemes may be required,
also to overcome some of the barriers for RRI uptake (Gurzawska et al.,
2017). Nevertheless, an awareness of the risk of crowding out would be
helpful in shaping assessment and incentivizing schemes for RRI.

14.7 Discussion
We have seen that measuring and assessing RRI performance are not straightforward. RRI is a complex and multidimensional notion. Moreover, RRI is
what has been called a Ballung concept, a concept without clear borders,
and such concepts are notoriously difficult to operationalize and measure.
These measurement problems are further aggregated by the fact that there
is not an agreed definition of RRI and that RRI is a normative notion, not
just a descriptive one.
Navigating the various pitfalls of RRI assessment is not straightforward.
Choices or directions that avoid certain pitfalls may well increase the likelihood of other pitfalls. Two tensions stand out in particular. One is that
between reliability and validity. In order to make RRI measurement and
assessment more reliable, one might want to aim for RRI attributes that are
(more) objectively measurable. However, since RRI is a complex and normative notion, a focus on only attributes that can be objectively measured
is likely to decrease construct validity as it will leave out aspects of RRI that
are less tangible or more contextual, but are not less important. The other
tension is that between avoiding window dressing and avoiding crowding
out. The risk of window dressing can be reduced by a clearer division of roles
and also by focusing more on the quantitative, easily measurable aspects of
RRI. Both, however, may well increase the risk of crowding out. A sharper
division of roles may make RRI an external obligation or constraint, rather
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than something that is aimed at for intrinsic reasons. Also a focus on objectively measurable numbers seems to increase the risk of crowding out, certainly if it is coupled with predictable rewards and punishments.
How are we to move forward given these pitfalls and dilemmas? Without
suggesting that all dilemmas can be avoided, I think that major headway can
be made by distinguishing more clearly between different rationales for doing
RRI assessment. The rationales I have in mind are learning, accountability
and incentivizing. I will explain these in more detail below and will argue
that these three rationales are very hard –if not impossible –to combine in
one RRI assessment method. As a consequence, in developing and deploying
RRI assessment we are best advised to deliberately focus on one of these
rationales, rather than trying to combine all three in one RRI assessment
approach or tool. This does not rule out the use of different RRI assessment
approaches (or tools) for different rationales, but it makes it advisable not to
try to combine different rationales in one RRI assessment approach (or tool).
Learning is aimed at improving RRI performance through gaining new
insights and learning new skills. For example, monitoring the efforts of
certain RRI actions can provide insights in what RRI actions are (cost)
effective and so help to improve RRI performance. But learning may take
others forms as well. It may lead to a greater awareness and sensitivity of
RRI issues. Learning may also relate to the ability to work with different
stakeholders and the ability to connect research and innovation to the
values, expectations and needs of society (cf. Klaassen et al., Chapter 9).
Also what has been called second-order learning (Argyris & Schön, 1978) is
relevant. While first-order learning is about learning how to better achieve
given goals, second-order learning is learning about what goals to achieve
and puts in question existing value and belief systems. If RRI assessment is
to support second-order learning, it should probably leave room for changing goals and perspectives rather than being based on pregiven targets.
Accountability may take different forms, like for example showing that
resources for RRI have been spent well, or that the organization meets a certain minimum level of RRI performance or that it can explain its choices in
innovation to stakeholders. In all cases, accountability typically involves an
external agent to which the innovator is accountable. Moreover, accountability in most cases assumes clear standards or expectations against which
the innovator is held accountable.
Incentivizing is, like learning, aimed at improving the RRI performance
of the innovator, but whereas in learning the (implicit) assumption is that
the innovator is intrinsically motivated to improve RRI performance and
thus wants to learn, the incentivizing rationale assumes that an (external)
incentive scheme is required to motivate the innovator to do RRI and to
improve RRI performance. This external perspective is somewhat similar
to that in accountability, but whereas accountability is mainly backward-
looking (accounting for what one has done in the past), incentivizing is
forward-looking (i.e. incentivizing some future behavior).
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Although learning, accountability and incentivizing may all three be
proper rationales for doing RRI assessment, they seem hard to combine
because there are fundamental tensions between them:
•

•

•

Learning versus accountability: learning typically requires openness
for failures and deviations; accountability makes it much harder to
recognize these. In terms of RRI assessment, learning is often served
by self-assessment, by subjective items that require judgment and by
context-specificity, while accountability typically requires independent
assessment, objectively measurable indicators and comparability
(between contexts).
Learning versus incentivizing: learning assumes an intrinsic motivation
to do RRI and to improve; incentivizing assumes external motivation
and lack of improvement without incentives. Incentivizing may lead to
crowding out of intrinsic motivation and thus may diminish and undermine learning.
Incentivizing versus accountability: the contrast is perhaps less stark
than in the other two cases, but there are still potential tensions.
Accountability requires objectively measurable indicators and comparability (between contexts); it will often lead to incentivizing what
can be measured (and compared) rather than the underlying aim.
Accountability may well lead to window dressing rather than a real
improvement in RRI performance

Table 14.2 provides a summary of the differences between the three potential rationales for RRI assessment, including their main differences and
tensions. Within each rationale, more specific aims may be formulated, like
the aims mentioned in Table 14.1. It is important to note, however, that
seemingly the same aim may serve different rationales. For example, an
aim like monitoring RRI performance, as mentioned in Table 14.1, may be
relevant in all three rationales. However, what is a good way to monitor
RRI and what are appropriate RRI assessment approaches and tools
heavily depend on the underlying rationale. If the underlying rationale is
learning, some form of self-assessment and subjective items that require
judgment, as for example in approaches 6 and 7 in Table 14.1 would be
perfectly appropriate. However, for accountability these would be inappropriate methods, and approaches like 2 and 3 in Table 14.1 would be much
more suitable.
The important lesson that can be drawn from this is that in developing
and applying methods for RRI assessment one should not only be clear
about what the aim of a specific method is, but should also be clear about
the underlying rationale (learning, accountability or incentivizing). If one
is vague about the underlying rationales or makes an attempt to combine
different rationales, it is much more likely that an RRI assessment method is
developed or applied that is not fit for purpose.
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Table 14.2 Rationales for Responsible Research and Innovation (RRI) assessment
Main aim of RRI assessment

Learning
Accountability
Incentivizing

Assumed
motivation for
RRI

Self-assessment

Objectively
measurable
indicators

Context

Improve RRI performance
Intrinsic
through learning
Show compliance and reliability Can be both
to outside world

Possible and even
desirable
Undesirable

Not necessary

Improve RRI performance
through external incentives

Possible but usually
undesirable

Preferable

Need for
context-specificity
Need for (some)
comparability
between contexts
Need for (some)
comparability
between contexts

Extrinsic

Preferable if not
required
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14.8 Conclusions
The increased attention on RRI has led to proposals for assessing the RRI
performance of innovators. Several methods and tools for RRI assessment
are now available. I have discussed and illustrated several pitfalls of such
methods. Some of these pitfalls are more specific to RRI, like the lack of
a uniform definition and the normative character of RRI; others are more
general, like the risks of window dressing and that of crowding out intrinsic
motivation. Some pitfalls also have a dilemmatic character, in the sense that
they relate to different requirements for RRI assessment that are difficult, if
not impossible, to combine. To navigate these dilemmas, I have argued that
it is best to start from the underlying rationales for doing RRI assessment.
I have distinguished three such rationales –learning, accountability and
incentivizing –and I have argued that these three rationales are by and large
at tension with each other. The conclusion is that if one wants to develop
and deploy RRI assessment one should make an explicit choice of one of the
rationales rather than trying to serve all three at once. This is even the case
if one’s assessment method is geared towards an aim, like monitoring RRI
performance, that is seemingly important for all three rationales.
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Notes
1 This is similar to the definition of direct stakeholders in value-sensitive design; see
e.g. Friedman, Kahn, and Borning (2006).
2 In particular the aim of assessment was not always explicitly mentioned, as well as
who was the (assumed) assessor. In most cases, both could reasonably be derived
from the further description or context.
3 These methods are typically aimed more at learning than at assessing RRI levels
(and accountability). I will return to this issue in more detail below.
4 I would like to thank one of the reviewers for drawing my attention to this point.
5 I would like to thank one of the reviewers for pointing this out.
6 The point is similar to what is known as Goodhart’s law in economics, which has
been paraphrased by Strathern (1997: 308) as “When a measure becomes a target,
it ceases to be a good measure.”
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