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Abstract: This paper aims to contribute to the ongoing conceptual debate on responsible innovation,
and provides innovation practices and processes that can help to implement responsible innovation
in the business context. Based on a systematic literature review of 72 empirical scholarly articles,
it was possible to identify, analyse and synthesise empirical findings reported in studies on social,
sustainable and responsible innovation practices in the business context. The synthesis of the
included articles resulted in a refined framework for responsible innovation in the business context.
This framework includes an overview of innovation practices and processes that can enhance the
dimensions of responsible innovation: anticipation, reflexivity, inclusion, deliberation, responsiveness
and knowledge management. Additionally, knowledge gaps are identified and a research agenda
for responsible innovation is proposed. This review can therefore serve as a next step in the
theoretical and practical development of responsible innovation in general, and in the business
context in particular.
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1. Introduction

Societies all over the world are facing grand societal challenges such as food security, ageing
populations, energy demand and climate change. Nowadays, private industry is seen not only as
part of the problem that societies face, but they are increasingly considered to be key for finding and
developing solutions for societal challenges. Governments all over the world are therefore encouraging
innovation in private industry [1], as innovation and technological development are increasingly seen
as the panacea for big societal challenges [2].

However, one can question whether innovation is inherently good [2]. There is always the
probability that innovations have unforeseen consequences [3]. For example, the effective insecticide
DDT turned out to have detrimental consequences for the ecosystem over the long term. Innovations
can have short-term advantages, but also come with dilemmas, questions and uncertainties regarding
their development and their future implications. This especially holds true for innovations that are
disruptive, complex and hard to understand for non-experts [4]. Even the most promising innovations
can fail because the ethical and societal concerns that come with innovation are not properly taken
into account [5].

Sustainability 2017, 9, 721; doi:10.3390/su9050721 www.mdpi.com/journal/sustainability

http://www.mdpi.com/journal/sustainability
http://www.mdpi.com
http://www.mdpi.com/journal/sustainability


Sustainability 2017, 9, 721 2 of 31

Responsible innovation is a new concept that builds on governance approaches and innovation
assessments that aim to take these ethical and societal concerns into account at the start of the
innovation process. The main idea behind responsible innovation is to democratise innovation [6–8]
and realise deliberative forms of governance such as stakeholder and public engagement [3].
Stakeholders and members of the public are involved upstream in the innovation process and
encouraged to deliberate about the multiple futures and uncertainties that the innovation could
bring or seeks to bring. This upstream inclusion of stakeholders and the public, by deliberative forms
of governance, can help to realise a collective responsibility to control and direct innovation into
a direction that is ethically acceptable, societally desirable and sustainable [9]. This is expected to
enhance the chance of innovation adoption, better embed the innovation in society, and ensure that
the innovation delivers societal benefits [5]. Therefore, Stilgoe et al. [3] define responsible innovation
as “taking care of the future through collective stewardship of science and innovation in the present”
(p. 3) and in broader terms as ‘innovation with society and innovation for society’ [10].

However, the problem with the current concept of responsible innovation is that it is developed
by researchers and policy makers [11] who are focused primarily on the conduct of responsible
science and technological development [12] without differentiating between research, development
and commercialisation [13]. This poses important challenges for the implementation of responsible
innovation in the business context. First of all, focusing on science and technological development
indicates a narrow view on innovation as other types of innovation are not considered, such as
social innovations [14]. Second of all, commercialisation is an essential stage within the innovation
process [15]. Commercially-driven innovation processes differ from those in research due to the
priority given to achieving economic impact. Furthermore, the interests and values of innovators in the
business context may differ from others (e.g., researchers in academia) and Research and Development
departments face different constraints regarding confidentiality and public image [5]. Therefore, the
question still remains as to how the current concept of responsible innovation can be implemented in
the business context.

Responsible innovation is a rather new and emerging concept and documentation of its
implementation in the business context is still scarce. However, documentation about related
investigations in the fields of social and sustainable innovation in the business context is more
common [1,16,17]. Like responsible innovation, social and sustainable innovation also aim to respond
to overarching societal challenges. Furthermore, they require the involvement of multiple stakeholders,
and they consider social and environmental impact in addition to economic impact as desirable
innovation outcomes [18]. The scientific documentation of social and sustainable innovation in the
business context can be informative for the conceptualisation and understanding of responsible
innovation in the business context.

Therefore, the purpose of this paper is to identify innovation practices and processes that
can help to implement responsible innovation in the business context, given the current political
and socioeconomic system. Even though it is highly relevant to reflect upon the political and
socioeconomic system and how it relates to responsible innovation, it goes beyond the scope of
this review. The purpose of this review is met by identifying, analysing and synthesising findings
in empirical studies that have reported social, sustainable and responsible innovation practices and
processes in the business context. This can subsequently be used to provide guidance on achieving
responsible innovation in the business context. To this end, we follow a similar review approach in
this article as is published in Adams et al. [1], which consists of three stages:

1. Stage 1: Developing an initial architecture for reviewing responsible innovation. Drawing primarily on
the governance framework of responsible innovation developed by Stilgoe et al. [3], we describe
the initial conceptual framework for responsible innovation. This initial framework forms the
basis for identifying, analysing, and synthesising the innovation practices and processes that
are presented in the findings from included studies. Since responsible innovation is developed
in a European context, and cannot be used as an a priori framework beyond this context [7],
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we delimited this review to articles that report empirical research of innovation practices and
processes in the ‘global North’.

2. Stage 2: Systematic review of responsible innovation practices in the business context. We systematically
review [19,20] the literature on responsible, social and sustainable innovation in the business
context published between 1999 and 2015. Social and sustainable innovation are included since
documentation of responsible innovation practices in the business context is scarce, and social
and sustainable innovation share conceptual similarities with responsible innovation when it
comes to their input, throughput, and output of innovation. The conceptual overlap is more
elaborately explained in stage 1.

3. Stage 3: Framework synthesis. We adopt a framework synthesis methodology for our systematic
literature review where we aim to refine and give practical substance to the initial framework
for the responsible innovation presented in stage 1. This refinement is based on a synthesis of
innovation practices and processes reported in the findings of included empirical studies. This
leads to a refined framework that is supported with innovation practices and processes that firms
can implement to realise responsible innovation in the business context.

The remainder of this article is structured in the following way. In stage 1, we present a brief
outline of the literature on responsible innovation and elaborate upon its dimensions. These dimensions
form the building blocks of the initial ‘architecture’ for reviewing responsible innovation. Subsequently,
the concepts of social innovation and sustainable innovation are explained and supported with
argumentation as to why they overlap conceptually with responsible innovation. In stage 2, we explain
the scope of the review, the research design, quality appraisal, and the synthesis approach. This is
followed by stage 3, where we present the innovation activities that help to implement each dimension
of responsible innovation in the business context. The paper concludes with a discussion on the
implications of our findings for researchers and practitioners interested in responsible innovation in
the business context.

2. Stage 1: Developing an Initial Architecture for Reviewing Responsible Innovation

2.1. Responsible Innovation

Responsible innovation is a new concept that is developed and introduced in a top-down manner
by policy makers and scientists [21]. However, the concept is interpretively flexible and there are
competing narratives. Burget et al. reviewed the literature on responsible innovation and observed that
policy makers and scientists defined and conceptualised responsible innovation in different ways [11].
After analysing and synthesising the literature, they conclude that: “Responsible Innovation is essentially
an attempt to govern research and innovation in order to include all the stakeholders and the public in the early
stages of research and development. The inclusion of different actors and the public is, in turn, meant to increase
the possibilities to anticipate and discern how research and innovation can or may benefit society as well as
prevent any negative consequences from happening” (p. 15).

Owen et al. [10] and Stilgoe et al. [3] focus on achieving a democratic governance framework
for innovation that is based on reflecting on the purpose(s) of the innovation as well as focusing
on avoiding detrimental implications [5]. Von Schomberg [9] has a similar focus on a democratic
governance of innovation, and defines this process (i.e., the throughput) as: “ . . . a transparent,
interactive process by which societal actors and innovators become mutually responsive to each other with a view
to the (ethical) acceptability, sustainability and societal desirability of the innovation process and its marketable
products (in order to allow a proper embedding of scientific and technological advances in our society)” (p. 9).

What does this mean for the initial architecture that is used to review the responsible innovation
literature? Although different approaches to responsible innovation exist [11,22,23], such as Technology
Assessment and Impact Assessment [5], the framework for responsible innovation developed by
Owen et al. [10] and Stilgoe et al. [3] is one of the most dominant approaches in responsible innovation
literature [5,11]. Their framework consists of four dimensions: anticipation, reflexivity, inclusion and
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deliberation, and responsiveness. These four dimensions can be used heuristically for anticipatory
governance of innovation, and are the characteristics of a more responsible vision of innovation [3].
The fact that these dimensions are recurring throughout responsible innovation literature underwrites
the influential role that their framework has in the field of responsible innovation [11]. Therefore,
these four dimensions are used as building blocks for our initial architecture to review responsible
innovation practices.

2.1.1. Anticipation

Anticipation involves systematic thinking about any known, likely, plausible and possible
implications of the innovation that is to be developed [3], which requires that innovators understand
the dynamics that help to shape the innovation [11]. The aim is to envision desirable futures—because
futures cannot be predicted—and organise resources to steer the innovations in the right direction.
This requires early inclusion of stakeholders and the wider public who engage in “a dedicated attempt to
anticipate potential problems, assess available alternatives” [23].

2.1.2. Reflexivity

Reflexivity is about critically scrutinising one’s own activities, commitments and assumptions,
and being aware of the limits of knowledge and the fact that one’s reality might not be universally
held [3]. Furthermore, innovators are expected to engage in second-order reflexivity, where they
scrutinise how their underlying value systems and beliefs influence the development of the innovation.
In the end, innovators should not only live up to their role responsibility but also their wider moral
responsibilities [3,24]. Reflexivity can be enhanced by early inclusion of stakeholders and the public
who deliberate about the innovation at stake [23].

2.1.3. Inclusion and Deliberation

Inclusion and deliberation resonate in all articles on responsible innovation, as they are associated
with other dimensions [11]. It is about the upstream engagement of stakeholders and the wider
public to open up discussions and to interrogate the social, political and ethical implications that the
development of the innovation would bring [3]. One could say that responsible innovation involves
an “active engagement of stakeholders for the purpose of substantively better decision-making and mutual
learning” [23].

Inclusion and deliberation are used interchangeably in the articles by Stilgoe et al. [3] and
Owen et al. [6]. However, Pellé and Reber [13] question this lack of distinction between inclusion and
deliberation in responsible innovation literature. Stakeholder inclusion and deliberation can have
competing objectives and can therefore even be in conflict with each other [25]. Van de Kerkhof [26]
states that “deliberation refers to a process of argumentation and communication in which the participants
engage into an open process in which they exchange opinions and viewpoints, weigh and balance arguments, and
offer reflections and associations” (p. 282). Therefore, one could say that stakeholder inclusion focuses
more on questions surrounding who to involve, during which stage of the innovation process, and
whether the stakeholder network is representative. On the other hand, deliberation focuses more on
the actual discussions that should lead to decision-making, and pays less attention to obstacles for
inclusion or representativeness of the stakeholder network [25]. The political part of deliberation is
central to responsible innovation, and ideally stakeholders would be able to negotiate the terms of
their inclusion and deliberation, including the politics of deliberative engagement. For example, they
would be able to discuss the substantive bias in responsible innovation that ethical concerns outweigh
economic concerns [27].

2.1.4. Responsiveness

Responsiveness is about having the capacity to change the shape or direction of the innovation
in response to values of stakeholders and the wider public. Furthermore, it requires a collective
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institutionalised response and co-responsibility for responsible development of the innovation [6] in
the light of new knowledge, perspectives, views and norms that emerge during the innovation process.
In other words, there should be “a willingness among all participants to act and adapt according to these
ideas” [23].

2.2. Social Innovation

Social innovation is a commonly but not consistently used term by scientists [28] as it is
conceptualised and defined in different ways [16,29] by different streams of scholars [30]. The term is
used as synonymous for intended and unintended social change, while it is used as a synonym for
intangible innovations as well. However, after reviewing the literature on social innovation, Choi and
Majumdar (2014) were able to conceptualise social innovation in the entrepreneurial context [16]. They
state that social innovations are: “explicitly aiming at the creation of social value and thus at positive social
change. Hence, in this case, the ‘social’ denotes that the purpose of social innovation is to meet pressing social
needs and to improve human and environmental well-being” (p. 27).

Lubberink et al. [18] identified conceptual similarities and dissimilarities between responsible,
social and sustainable innovation based on a conceptual analysis of published literature reviews of
these three innovation concepts. They conclude that social innovation overlaps conceptually with
responsible innovation, especially when it comes to the drivers for innovation and the outcomes of
social innovation processes. For example, social innovations are also driven by the desire to solve grand
challenges and to respond to pressing social needs. Furthermore, social innovation aims to enhance
social and/or environmental well-being. Stakeholder engagement and deliberative approaches also
take place in social innovation. For example, less formalised social innovations are often developed
based on co-creation with target beneficiaries [16]. Furthermore, social innovation can expand the
narrow view of innovation that can be found in responsible innovation literature. The literature review
by Choi and Majumdar (2014) [16] provides an overview of the different types of innovation outcomes.

The fact that social innovation can serve as a useful resource for our understanding of responsible
innovation does not only ensue from its conceptual similarities. Social innovation is not a new
phenomenon [2,31], and it is conceptualised and defined by practitioners [17]. As a result, research
on social innovation is often practice-oriented [16]. Due to the conceptual overlap, and the fact that
it is documented in the business context, we argue that studies on social innovation in the business
context can serve as an important resource for studying responsible innovation practices in the
business context.

2.3. Sustainable Innovation

Sustainable innovation is a concept consisting of several approaches to sustainability-related
innovation such as green, eco, environmental and sustainable innovation [32,33]. Schiederig et al.
(2012) reviewed the literature on sustainability-related innovation and concluded that sustainable
innovations appear in different forms including products, processes, services and business models [32].
They have a market orientation, meaning that they satisfy needs and are competitive on the market.
The motivations to engage in sustainable innovation can be economic or ecological. Furthermore,
sustainable innovations reduce environmental impact and preferably have no negative environmental
impact at all. The full life-cycle of the innovation should be considered to assess the environmental
impact. In the end, they can set new standards of sustainability for firms [32].

Based on a conceptual analysis of literature reviews on responsible and sustainable innovation,
Lubberink et al. [18] came to the conclusion that sustainable innovation overlaps conceptually with
responsible innovation. Sustainable innovations are also initiated in response to grand societal
challenges, and commonly climate-change-related challenges. Furthermore, sustainable innovation
increasingly addresses complex challenges which require the development of complex systems-shaping
solutions. Adams et al. (2016) state that these solutions require workable relationships with a complex
network of stakeholders [1]. In exemplary cases of sustainable innovation, these often include actors
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beyond the conventional value chain. Managing such a stakeholder network enables engagement
in a dialogue, to gain legitimacy, to acquire necessary knowledge and to find opportunities for
responsive solutions [1]. However, not only Lubberink et al. [18] but also Adams et al. [1] explicitly
state that sustainable and responsible innovation are both focused on sustainability as a desirable
outcome of innovation. Studies regarding green and eco innovation research are primarily focused
on the environmental and economic dimensions as innovation outcomes [33]. However, sustainable
innovation responds to the ‘triple-bottom-line’ and increasingly integrates the social dimension of
sustainability in innovation processes and subsequent outcomes as well [1]. Therefore, it can be
concluded that both responsible innovation and sustainable innovation not only take the economic
and environmental dimension into account as innovation outcomes but also the social dimension.

The fact that sustainable innovation can serve as a useful resource for our understanding of
responsible innovation does not only ensue from its conceptual similarities. The fact that corporate
sustainable innovation has already received considerable attention from researchers, managers, and
policy makers [1] is another important reason. Due to the conceptual overlap, and the fact that
sustainable innovation is already widely documented in the business context, we argue that studies on
sustainable innovation can serve as important resources for studying responsible innovation practices
in the business context. An overview of the conceptual differences and similarities between the three
innovation concepts can be found in Table A1 in the Appendix A.

3. Stage 2: Systematic Review of Innovation Activities for Responsible Innovation

3.1. Methodology

In this article, we conduct a systematic literature review of empirical research on social, sustainable
and responsible innovation. This means that an algorithm was used to search for the empirical
literature and the subsequent critical appraisal of the literature. Since this approach is transparent
and reproducible, it enhances the quality of the review process and its findings [34]. There are five
steps that need to be taken to produce a systematic literature review [19]. Following Denyer and
Tranfield (2009), this means that in this review we address: question formulation; locating studies;
study selection and evaluation; analysis and synthesis; and reporting the results. Supplementary
information regarding this systematic literature review can be found in the supplementary file.

3.1.1. Question Formulation

This systematic literature review is based on reported innovation activities coming from empirical
studies in the business context. These empirical studies should include an investigation of responsible,
social or sustainable innovations developed with society or that are for society. More specifically, they
involve an evidence-based investigation of innovation activities (and underlying mechanisms) that
foster the implementation of: anticipation, reflexivity, inclusion, deliberation, and responsiveness
during innovation practices in the business context.

The data analysis approach that forms the basis of the review depends on the review objective.
The objective is to answer the following research question: ‘What are the innovation activities firms
engage in that help to implement the dimensions of responsible innovation?’ The following review
questions were therefore guiding the analysis:

• What innovation activities are reported by researchers who empirically investigated responsible,
social and sustainable innovation in the business context?

• Which of these activities are beneficial for the implementation of responsible
innovation dimensions?

• What are the mechanisms at play behind these innovation activities?

Corresponding with the nature of these review questions, we chose to pursue a more qualitative
analysis of the results that are reported in the empirical studies. Therefore, a descriptive methodology
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is more appropriate as opposed to the statistical methods that can be found in meta-analyses.
Furthermore, the collected data (i.e., the results reported in the empirical studies) are primarily
qualitative by nature, which requires a corresponding data analysis and synthesis approach.

3.1.2. Locating Studies

The search strategy started with a background search to explore the literature, which was followed
by an initial investigation as to whether the empirical evidence in the articles was appropriate for
answering our questions. Given the plurality of meanings and usages of the terms responsible,
social and sustainable innovation, we made sure that the search strings encompassed a variety of
keywords in combination with Boolean operators (see Figure A1 in Appendix A). The keywords
and search strings were developed and refined in collaboration with a research methodologist
specialised in systematic literature reviews. The keywords were determined based on the expertise
of the researchers, and additionally a thesaurus was consulted to include other related keywords.
Subsequently, the comprehensive literature search was conducted based on three predefined algorithms
(These algorithms were adapted to fit each electronic database, as the search mechanisms behind each
of these electronic databases are slightly different).

This review involves a systematic literature search through various databases. The electronic
databases that were used are: Scopus, Web of Science and Abi/Inform, with the latter especially
covering business studies. The Bielefeld Academic Search Engine was used to access the grey literature
in the emerging field of responsible innovation research. Furthermore, the non-indexed Journal of
Responsible Innovation was hand-searched for evidence of responsible innovation in the business
context, as well as a special issue on ‘responsible innovation in the private sector’ in the Journal on
Chain and Network Science. Furthermore, since a systematic literature review is a time-consuming
scientific activity, there is an inherent timespan between the latest systematic search for the literature
review and the submission for publication. Because responsible innovation is a new and upcoming
concept, this means that some articles are published after the systematic search for the literature
was conducted. Therefore, a non-systematic literature search took place at the time of submission to
identify, analyse and synthesise the latest empirical articles that investigated responsible innovation in
the business context. The insights obtained from this non-systematic literature review are presented in
the discussion.

3.1.3. Study Selection/Evaluation

The document types that are included in the review are: articles, review articles of empirical
studies, conference papers, articles-in-press and relevant chapters published in books. The inclusion
criteria are: articles based on empirical research; companies that are included as research subjects;
articles that address responsible, social or sustainable innovation; articles that involve Corporate Social
Responsibility (CSR) related to innovation management. The exclusion criteria are: articles written in
languages other than English, German and Dutch (due to proficiency of the authors); articles on policy
making, education, economics or CSR not related to innovation; articles that do not pass the quality
appraisal. Furthermore, this review is delimited to the ‘global North’ and articles in research contexts
beyond the United States, Canada, Europe, Australia and New Zealand were therefore excluded, since
responsible innovation should be sensitive to the socio-political context in which innovation takes
place [7].

The articles that were retrieved were screened for appropriateness based on the title, abstract
and keywords. Three researchers independently screened a subset of 75 articles for appropriateness
based on the inclusion and exclusion criteria. Discussions took place between the researchers when
differences were encountered in terms of inclusion or exclusion of articles. This was done until an
interrater agreement of at least 80% of the articles was reached. The corresponding author subsequently
continued the screening of the data based on the results of the discussion. The articles that passed the
title-abstract-keywords screening were subject to quality appraisal.
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The quality appraisal criteria in a realist synthesis are subordinate to the usage and usability of the
selected study, hence the contribution that a paper can make to the data synthesis [35,36]. Therefore,
similar to the realist synthesis by Walshe and Luker [36], this study adopts the same four questions
proposed by Boaz and Ashby [37] for the quality appraisal: (1) Is the research presented in such a way
that it can be appraised and used by others? (2) Is the research methodologically well executed? (3)
Does the research approach match the defined purpose of the study? (4) Does the research address
important innovation questions in a way that is both useful and useable? The articles were first
appraised based on usefulness and usability (question 4). Studies that did not match the purpose of
this review were excluded and therefore also not assessed based on the other three appraisal questions.

3.1.4. Analysis/Synthesis

In line with Rycroft-Malone et al. [38], we started by extracting the data and clustering it into
evidence tables. The initial ‘architecture’ for reviewing the literature was used for extracting the data
and subsequent clustering in evidence tables. Hence, innovation activities that were associated with
anticipation (e.g., double flow scenario method [39]) were clustered under this label. Accordingly, the
same was done for innovation activities that could enhance reflexivity, inclusion, deliberation and
responsiveness. This was done with the help of Atlas.ti software package, which allows labels to be
assigned to the activities that were described in the findings of the empirical articles. Furthermore, it
allows these labels to be clustered, and can generate an evidence table with the data clustered for each
individual dimension.

Subsequently, the evidence for each dimension was investigated to understand the attributes of
the innovation activities, the context in which it is implemented, and what their benefits are. This way
of working made it possible to look for connections across the data and themes to get a cumulative
picture of the activities that were described in the different empirical papers. Subsequently, this
allowed us to analyse and synthesise evidence-based innovation activities that help to implement the
dimensions of responsible innovation in the business context. The formulation of these activities is
presented in the results of this review article.

3.2. Descriptive Summary

The initial search for literature resulted in 1210 articles. The title, abstract and keywords were
downloaded for each of these 1210 articles. There were subsequently 955 articles excluded based on
the inclusion and exclusion criteria. Full paper assessments were done on the remaining 255 articles; of
which 90 articles did not meet the inclusion and 20 papers could not be fully obtained via internet or
libraries. The quality appraisal was therefore done on 145 full papers. There were 19 articles that did
not meet the quality criteria proposed by Boaz and Ashby [37]. Another 58 articles were not considered
useful and/or usable after appraisal. During the final stages of the review, the literature search and
appraisal was repeated for new publications in the field of responsible innovation, as the literature
base in this field is growing significantly. The relevant articles were subject to quality appraisal. This
has ultimately led to the inclusion of four additional articles. Therefore, the data analysis for the realist
synthesis is based on 72 articles. The graphical representation of this process is shown in Figure 1.

The included articles are widely distributed when it comes to the type of innovation studied, the
origin of the companies studied, and the size of the companies studied. Of the academic literature,
there were 34 articles that presented findings on sustainable innovation. There were 26 articles that
presented findings on social innovation, and 12 studies focused on responsible innovation. The
majority of the papers (n = 42) were based on European companies, while studies including only
American companies were underrepresented (n = 13). There were 14 studies that were conducted
based on data coming from companies from multiple continents.

Within the sample there was a relatively even distribution when it comes to the type of companies
that are studied. The majority of the articles focused on systems of innovation in which private industry
is participating (n = 23), while 20 articles focused on large firms and 15 studied small and/or medium
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sized enterprises (SMEs). Studies that focused on both large firms and SMEs (n = 6) or that did not
define the type of companies investigated (n = 8) were underrepresented.
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The fields of responsible, social and sustainable innovation are relatively young. There were
53 articles that were based on case study research, and four articles were the result of mixed-methodology
research. Only 15 articles were based on survey data. The fact that most articles were based on
case studies indicates that the research in these fields is largely focused on empirical exploration and
description. The fact that these fields of research are primarily built on empirical exploration and
description indicates that they are still in their infancies [1]. The fact that all included articles (except one)
were published from the year 2000 and onwards, with a sharp increase since 2010, supports this.

4. Stage 3: Framework Synthesis—Final Model of Responsible Innovation in the
Business Context

The dimensions of the current concept of responsible innovation were used as the initial
‘architecture’ for responsible innovation in the business context. The final model of responsible
innovation in the business context is based on deductive and inductive analysis. The latter took place
to identify recurring actions that are vital for innovating with society and for society, but are beyond
the scope of the initial dimensions. There were multiple knowledge management activities recurring
in the articles; activities that were implemented to solve knowledge gaps necessary to develop the
innovation (as opposed to socio-ethical considerations). For example, to obtain missing knowledge
on the recycling of plastics that is necessary for the desired innovation outcome [40] or to obtain
knowledge about biotechnical process engineering for sustainable innovations in the biopolymer
industry [41]. There were multiple recurring activities and mechanisms focused on resolving such
knowledge gaps, which were therefore coded based on the framework of knowledge management
typologies by Denford (2013) [42]. The outline of the results based on our synthesis presents the
following dimensions respectively: anticipation, reflexivity, inclusion, deliberation and responsiveness.
The results section is expanded by adding an overview of the key activities and mechanisms for the
knowledge-based dynamic capability.

4.1. Anticipation

There are two important mechanisms that stand out when it comes to anticipating the
future implications of the innovation and linking it to current decision-making processes. First
of all, organisations engage in multiple activities that enhance their understanding of the
innovation context (i.e., societal trends, market trends, technological developments, legislation and
regulations) [39,41,43–45]. Second of all, organisations engage in activities that improve their long-term
vision and enable them to align it with their decision-making processes for innovation [39,46–48].

Firms implemented several activities to gain a better understanding of the innovation context.
They monitored their external environment to identify changes in the innovation context [41] or via
activities that helped them to understand the different contextual layers [49]. This is important in
trying to understand how the development and implementation of innovation is interrelated with the
innovation context [39,47]. Scenario methods can help to achieve this [39,46] such as the double-flow
scenario method [39] which is beneficial for “understanding the hierarchical irreversible relationships between
the environment, society and economy, issues threatening the sustainability of the society and the implications of
these on their organization. [And] generating normative long-term visions of sustainable societies and developing
scenario maps to identify alternative innovation paths between present and these visions” (p. 114).

In addition to understanding the innovation environment, it is important to understand the social
needs or the problem to be addressed. Especially with regard to the social context, organisations
aim to interact with people to better understand their needs [43,45,50]. However, there is ambiguity
in the business context as to whether the firm addresses societal needs and/or (potential) customer
needs [43,51]. Some firms visit communities that they aim to serve [43] or develop a platform where
members of the public can express their needs or concerns (e.g., a living lab [50]). Subsequently,
companies aim to generate innovative ideas that respond to the expressed needs or problems.
Traditional ways like ‘pen and pencil’, brainstorming activities and idea boxes are still used to
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generate innovative ideas [52]. However, there are also examples of multi-stakeholder ideation
(e.g., crowdsourcing of focus groups) that are initiated to generate innovative ideas together with the
target group or consumers [53–56]. Another innovation that can help to develop innovative ideas
is collaborative business modelling [47], which “creates a powerful platform for: (1) jointly identifying
economic and societal value; (2) defining value creation/value capture systems; (3) planning of complex and
uncertain future markets” (p. 4).

While companies are primarily engaged in thinking about the desirable innovation outcomes,
they are also aware of possible unforeseen consequences that come with innovation. They engage in
several coping mechanisms implemented to reduce that uncertainty [41,47,57,58]. These uncertainties
are primarily articulated in terms of innovation rejection, whether sufficient knowledge is at hand to
develop the innovation, or other uncertainties that can be linked to business concerns [57,59]. Only a
few articles reported innovation activities that aimed to reduce the uncertainty that innovation can
have negative implications for the innovation environment (e.g., [44]). Organisations adopt different
strategies to create (more) predictable conditions for the change that the innovation could bring [57].
There are also companies that adopt strategies to overcome or prevent competency lock-in that is
associated with innovation uncertainty [41].

Subsequently, when the interrelationship between the innovation and its environment is clear, it
is important that actors develop roadmaps consisting of alternative ways in which the desired impact
can be achieved [39,47,60,61]. The focus then is on translating organisational vision into innovation
requirements, and subsequently day-to-day activities for development [57,59,62–64]. Therefore, in
the end we can define anticipation as: the act of determining the desired impact(s) and outcomes of
the innovation process to address societal and/or environmental needs (1), the negative impacts to
be prevented or mitigated (2), and the uncovering of the different pathways through which this can
be achieved (3) while being aware of the inevitable uncertainty of forecasting. Table 1 contains an
overview of the key activities of anticipation, their strategies, and examples of reviewed papers in
which the key activities and strategies are described.

Table 1. Operationalisation of the dimension anticipation.

Key Activities Strategies Examples of Reviewed Papers Where Key
Activities and Strategies Are Described

• Monitoring the innovation environment
(legislation, technologies, market/societal
trends and supply chain)

• Monitoring environment [41,58] and
Stakeholder mapping [44,65]

1 Determining desired
impacts and outcomes
of innovation

• Identifying and understanding societal and/or
environmental needs • Identification of societal needs [50,61]

• Generating ideas for solutions; determining
the outputs and impacts to be achieved and
the subsequent social, environmental and/or
economic value proposed

• Multi-stakeholder idea generation
[46,47,53,54]; individual or collective idea
generation [39,44,62]; internal firm idea
generation [52]

• Monitoring the innovation environment
(legislation, technologies, market/societal
trends and supply chain)

• Assessment of risks, uncertainties and
impacts of the innovation [59,64,66]

2 Preventing or
mitigating negative
impacts

• Assessing risks, uncertainties and influence of
external forces on the development and impact
of the innovation

• Dealing with value missed and value
destroyed, sensing the external
environment [44]

• Assessment of possible negative consequences
of the innovation • Dealing with adverse effects [63,66]

• Developing forward and backward scenarios
by taking into account long-term vision and
short-term actions

• Visualising scenarios [46] and double-flow
scenario method [39]

3 Development of
roadmaps for impact

• Plausibility assessment of the
different scenarios • Double-flow scenario method [39]

• Developing and determining an ambitious and
conceivable roadmap regarding the
firm’s operations

• Translating organisational vision into
innovation requirements and day-to-day
activities [60,62,67–69]

• Aligning business strategies with impact
vision and translating this to day-to-day
activities of employees in the firm

• Identifying resources necessary for
sustainable development [70]
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4.2. Reflexiveness

Reflexive innovators engage in several elements that need to be managed when engaging
in innovation. They evaluate whether current and previous actions support the governance of
the innovation process and help to achieve the desired outcomes of the innovation (e.g., [45]).
The evaluation of the innovation needs to be in line with the type of innovation, what element is looked
at, and the purpose of the innovation [45,49,57,69], for example to prevent illusory validation [62].
Innovators face the risk that they may look at the wrong metrics when evaluating if the innovation has
the desired implications. They tend to take for granted that they do good, without looking for further
improvement. For example, target beneficiaries can express gratitude, while the innovator should
also look at how grateful beneficiaries are and how the innovation can be improved. Also, being in
receipt of grants, fellowships or donations does not guarantee that the innovation is actually having
the desired impact [62].

Reflexivity can take place in the form of formal evaluations (e.g., whether the performance is
in line with the objectives that are set) (e.g., [45,48,71]) and can also be achieved by encouraging a
self-reflective ethos in the firm [45]. Some articles reported innovation activities that help innovators to
reflect on their responsibility to society. This can be done by discussing and articulating the reason for
the existence of the firm (and the responsibilities that come with that) or having internal discussions
among employees to increase awareness of the influence that their company has on society [56,65].
There are also examples of innovators who reflect on their role responsibilities (as opposed to wider
moral responsibilities) [69,72].

Innovators can think about the effect of one’s own values and motivations on innovation
governance and outcomes. Values and motivations are used as heuristics when decisions have to be
made under uncertainty or when faced with conflicting options [40]. That is why it is worrying
that drivers such as profit or legislation are still the primary motivations when innovating for
sustainability [44,52,58,73–75]. Personal ethics appear to be critical for achieving truly sustainable or
social innovations when they are compatible with business sensibilities [52,76,77]. This is especially
true of the personal ethics of the owner/manager, as their values and motivations affect leadership,
organisational culture and ultimately the management of the innovation project. Innovators need to be
aware that stakeholders can have different values and motivations, as this affects the development
of the innovation (e.g., [44]). However, there are still opportunities for innovation when values are
conflicting. In those cases, it can be worthwhile to look for compatibility among the values held by
different stakeholders instead of aiming for shared values [78,79].

Innovators can think about the presence, absence and subjectivity of information, the knowledge
and abilities they possess, the perceived realities, and their subsequent effect on innovation
management. Open communication is important to become aware of the subjectivity of knowledge
and to reconcile different conceptions of reality (e.g., [45]). Also, activities that encourage reframing
of problems and/or solutions, or that encourage involved stakeholders to challenge their own and
the firm’s approaches, can help the firm to reflect on their thoughts and practices [68,80]. This is
important, since present knowledge, experiences and routines affect how problems are understood
and subsequently affect the search for solutions [52]. It is also important to scrutinize whether the
information is complete, objective or accurate [59,68]. The reported innovation practices and processes
were primarily responding to more (practical) knowledge-related problems around innovation,
while there were fewer activities mentioned that responded to moral dilemmas, responsibilities
and ethical issues.

Therefore, reflexivity can be defined as: critically thinking about one’s own actions and
responsibilities (1), values and motivations (2) knowledge and perceived realities (3), and how each of
these have an effect on the management of the innovation process for the desired outcome. Table 2
contains an overview of the key activities of reflexiveness, their strategies, and examples of reviewed
papers in which the key activities and strategies are described.
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Table 2. Operationalisation of the dimension reflexiveness.

Key Activities Strategies Examples of Reviewed Papers Where Key
Activities and Strategies Are Described

• Making sure that there are formal
evaluations, third party critical appraisal
or an informal (self-) assessment culture

• Actions and responsibilities [8,67,69,81]

1 Actions and responsibilities • Creating a culture where there is
empowerment of employees • Empowerment [45,78]

• Becoming aware of the function and
power of the firm in society, and the
responsibility that comes with that

• Reflection on responsibilities [56,65]

• Prioritization of values and motivations • Prioritization and conflicts [44,78]

2 Values and motivations
• Thinking of the effect of one’s values on

innovation governance and outcome(s)
• Effect of values and motivations on

innovation governance [51,52]
• Determining how to deal with

incompatible values and/or motivations
• Business values and innovation

governance [56,78,79]

• Scrutinizing the presence, absence and
subjectivity of information

• Reflecting on and reframing perceived
realities [80,82]

3 Knowledge and
perceived realities

• Assessment of the knowledge and
abilities present in the firm

• Knowledge, Concept, Proposal process
(KCP) [68]

• Becoming aware of different perceived
realities between actors

• Reconciling different information and
realities [45,83]; encouraging diversity
management for innovation [84]

• Reframing of problems and solutions • KCP process [68]

4.3. Inclusion

Inclusion can be considered as stakeholder engagement, where innovators determine who to
involve, how, and during which stages of the innovation process. The goals of innovation networks
are more likely to be achieved when a diversity of stakeholders share similar values [56] or when
stakeholders are willing to look for compatible values for the overall goal to be achieved [78]. Managing
the network is best achieved when it is comprised of actors who together have the organisational,
relational and technical capabilities to bring the innovation to a good end [78]. There were few articles
that reported organisations who engaged with the general public (e.g., [50,78]). Instead, articles were
reporting activities indicating that innovators are primarily engaging with customers and end-users
in order to be responsive to their needs [48,51,85]. Other stakeholders who were often mentioned
are: partners in the supply chain and external knowledge institutes (e.g., universities or research
centres). Stakeholders are often involved to resolve knowledge-related problems that come with
innovations, which is done by developing the knowledge together or obtaining knowledge from
them; for example, collaborating with industry experts in recycling plastics to develop a sustainable
product [40]. However, stakeholders were not involved in helping innovators with moral dilemmas or
to resolve questions around ethics.

The aim is to achieve and maintain high levels of commitment and involvement by
stakeholders [86] is more likely when information is shared between the firm and its stakeholders.
Additionally, the distribution of value between stakeholders, the process of determining this
distribution of value, and the extent to which stakeholders can identify with the firm leading the
innovation affect the eagerness to participate in the network [54]. However, sharing information
and maintaining relationships can also be considered as costs for the leading firm. On the one hand,
more open innovation processes where innovation is accelerated by the management of inflows and
outflows of knowledge (e.g., idea competitions, collaborative R&D, etc.) can lead to the improvement
of the innovation performance. But on the other hand, it can also have negative effects on the
competitiveness of the firm [71,87,88]. Therefore, instead of sharing all information and being fully
transparent, organisations engage in selective openness, with limitations on what information to share,
at what point in time and to whom [89]. Another difficulty is the balance between engaging with
stakeholders and fostering deliberation while at the same time aiming to maintain the primary power
during the innovation process. How this is managed optimally is context-dependent, and therefore
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determined on a case-by-case basis. Balancing costs and benefits of such innovation processes is a
learning activity for the firm, as it seems hard to manage this successfully.

Inclusion can therefore be defined as: the involvement of a diversity of stakeholders during
different stages of the innovation process (1) who comprise a quality innovation network providing
different resources necessary for responsible governance of the innovation process and the achievement
of the desired outcomes (2). Raising commitment and contribution by multiple stakeholders benefits
network performance and can be achieved by creating and maintaining relationships that satisfy
stakeholders (3). Table 3 contains an overview of the key activities of inclusion, their strategies, and
examples of reviewed papers in which the key activities and strategies are described.

Table 3. Operationalisation of the dimension inclusion.

Key Activities Strategies Examples of Reviewed Papers Where Key Activities and
Strategies Are Described

Consult, integrate or collaborate with the:

• Wider public • Living lab inclusion [50]; community involvement
[43,90,91]; focus group with the wider public [56]

• Supply-chain actors • Alliance formation and responsible supply-chain
development [41,71]

• End-users • Formal role of the end-user in the company and
crowdsourcing [51,54]

1 Involvement of
stakeholders at
different stages
(who and when)

• Non-governmental organisations (NGOs)
• Innovation system with NGOs [78]; creating more

impact with NGOs [79] or social alliance
innovation [92]

• Experts

• Expert involvement for epistemic problems [59];
external research and evaluation [78]; support of
experts for in-depth anticipation [69,93] or
inclusion for technological problems [72]

• Multiple stakeholders • (Multi-)stakeholder involvement
activities [45,71,84,94]

• Governmental agencies • Role of private firms versus government [95]

• Consultancy (e.g., scientific support or
governmental support) • Bridging and bonding with experts [59,76,78]

• User-innovation (e.g., crowdsourcing,
focus groups or bottom-up innovation)

• Official role in firm for users and focus group with
wider public [51,56]; crowdsourcing [53,54,89];
user-driven innovation [91]

2 Provision of
resources and
capital (how)

• Community visits
• Community visiting [43] or using social

organisations as gatekeepers between the firm and
society [79,92]

• Indirect representatives (e.g., thought
experiments, role playing or
via intermediaries)

• Representation of stakeholders for
anticipation [44,67] or intermediaries support in
innovation processes [55]

• (Public) platform for expressing needs
and concerns • Living lab [50]

• Balancing transparency and openness in
relationships and the innovation process,
and receiving input from external actors

• Examples of cost-benefit struggles [71,87,88]

• Fair relationships regarding the tasks and
returns for stakeholder input • Creating crowdsourcing satisfaction [53,54]

3 Raised
commitment and
contribution
(how)

• Role recalibrations as roles change over
time and need to be readjusted

• Maintaining workable stakeholder relationships
over time [86]

• Working with actors sharing the
same values • Creating positive ethical networks [56]

• Working with actors with different
(sometimes opposing) values

• Strategies to reconcile opposing views [78] or
bridging opposing values and new values
creation [86]

4.4. Deliberation

Multiple studies indicated that companies are engaged in a dialogue with different
stakeholders [51]. This is done in different ways, such as crowdsourcing [54,55], focus group
discussions [56], workshop settings [47,96], community visits [41,43,91], and deliberation with experts
in the field [59].

There are several conditions mentioned in the literature that can improve stakeholder dialogues.
Namely, that they are (ideally) based on accurate and transparent information [51,54], constructively
work toward common interests [44], show respectfulness to contributors, and are based on trust
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and credibility between contributors [78,90]. The exchange of views and opinions was requested in
order to evaluate and give meaning to shared information and knowledge, but also to determine the
criteria for evaluation [47,50,78] that can be different among stakeholders (e.g., [55]). Articulating or
visualising [46,91] the development of the innovation and the expected outcomes can help to increase
understanding among stakeholders.

Deliberation takes place in many cases with customers and end-users [41,48,51,90], but also
(professional) communities [45,50,78,79]. Deliberation with the (potential) customers or end-users
can help organisations to better understand their needs and how the innovation can be responsive
to those needs [41,51,57,67]. However, it is also important to deliberate with stakeholders who can
contribute to the actual development of the innovation. In these cases, deliberation also serves to
enhance understanding about the actions and commitments of each stakeholder for the development
of the innovation [96], and how their interests can be aligned with the overall objective of the
collaboration [43,85,92].

There are several ways that enable involved stakeholders to influence the decision-making process.
Indirectly, they can provide their non-binding view or opinion about the decision to be made [56];
directly, they can participate in the decision-making by means of voting [54,55], or in exceptional
cases they may have a place in the organisational structure of the firm [51]. For actors to be satisfied
regarding the deliberation, innovators must share what the outcomes of the deliberation are and how
contributors’ opinions are translated into innovations, or why that was not the case [54].

Therefore, deliberation can be defined as: a commonly agreed two-way exchange of views and
opinions between stakeholders (1) based on shared information and evaluation criteria (2) that could
support decision-making with regard to the innovation that is under consideration (3). This can be
complemented with actual decision-making power of stakeholders regarding the innovation process
and/or outcomes (4). Satisfying contributors is achieved by providing feedback regarding the dialogue
and explaining how the results are integrated into the innovation (5), which can facilitate innovation
adoption. Table 4 contains an overview of the key activities of deliberation, their strategies, and
examples of reviewed papers in which the key activities and strategies are described.

Table 4. Operationalisation of the dimension deliberation.

Key Activities Strategies Examples of Reviewed Papers Where Key
Activities and Strategies Are Described

• Formalised process of how deliberation can
be governed

• Formal procedures for deliberating
with stakeholders [8,67,78]

1 Two-way exchange of views
and opinions

• Enabling active systems of dialogue (e.g.,
discussions and focus groups or
participation in societal debate)

• Active communication activities with
stakeholders [41,44,56,67,77]

2 Shared information and
value criteria

• Provision of accurate and
transparent information

• Providing the right
information [41,51,78,97]

• Evaluation of shared information
(determined beforehand or along the way)

• Examples of how to act upon shared
information [45,50,55,59,68,78]

3 Support decision-making
with regard to the innovation
that is under consideration

• Equal consideration of stakeholder interests
• Examples of how to equally consider

stakeholder interests [44,78]
• Wider group of stakeholder consultation

to decide
• Living lab [50] and stakeholder

mapping for consultation [65]

• Providing a place in the board of the firm • Giving consumers an official role in
organisational structure [51]

4 Decision-making power of
stakeholders regarding the
innovation process
and/or outcome

• Providing voting power in the process and
regarding the outcomes

• Allocating decision-making power
[50,51,54]

• Providing a platform to express their voice
regarding the process and outcomes

• Opportunities to express needs and
wants, etc. [44,45,56,78]

5 Feedback regarding the
dialogue and explaining how
the results are integrated in
the innovation

• Providing feedback on what is done (or not)
with the input of stakeholders

• Providing appropriate feedback
regarding deliberation [51,92]

• Transparent process of how ideas are
selected and integrated

• Pre-determined transparent process
of integrating information [54,78]
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4.5. Responsiveness

Companies need to make sure that they are aware of new information about the external
environment that would require adjustment of the innovation. Also, new information about the
innovation itself could urge innovators to make adjustments. Furthermore, companies need to be able
to respond to these changes and new information during and after innovating. In the end, they need
to actually adjust the innovation in order to be responsive.

Companies aim to monitor the circumstances in which the innovation is implemented, including
after the innovation is launched onto the market. However, deliberation with the aim of understanding
the problem addressed or the changing stakeholder needs does not necessarily mean that the innovator
is willing, or able, to take responsibility for addressing them with the innovation [8]. It is important
that companies do not experience organisational inertia, bureaucracy, or other factors such as resistance
to change [43] or a lack of resources [45], which can hinder efficient and effective responsivity [68,77].
Furthermore, small firms can especially experience a lack of resources to adequately respond to reasons
for adjusting the innovation. Companies can respond to changes in the external environment by
developing responsive innovation strategies [43,49,57,98]. An example of this is mainstreaming, which
is similar to tailoring the product for local needs [57]. It is clear that more open and adaptive innovation
processes are more flexible to being tailored to different local contexts [57,99].

Some companies argue that since one cannot fully anticipate all risks and uncertainties, it is
better to develop and launch the innovation and to then make subsequent effective adjustments
afterwards (learning-whilst-doing) [62,99]. This enables them to be responsive to feedback from the
external environment or to new insights regarding the innovation’s impacts [62,99]. The changing
circumstances to which the company responds can originate from within the firm but also from their
external environment [76]. When it is not possible to safeguard the society from detrimental impacts,
or the innovation is not ethically acceptable, societally and/or environmentally desirable, the decision
needs to be made as to whether the innovation should be launched into the market or taken off the
market [59,63,64].

Companies can also benefit from collaboration with other firms or stakeholders, for example
to keep up with information flows, changes in the innovation system, and to be able to respond to
them [45,58,77,100]. In some cases it can be necessary to refine the business model to be successfully
responsive to changes in the external environment [100,101]. When developing an innovation with
different stakeholders, it is important that there is clarity about the roles and responsibilities of
those stakeholders [69,92]. Stakeholders can be mutually responsive to each other if they recalibrate
the roles they play during the innovation process [86]. Successful innovations are developed with
stakeholders who are willing to readjust their roles during the innovation process, and are open to learn
as new information becomes available or known [62,86,92]. This is more likely to be achieved when
stakeholders can identify themselves with the common objective [86] and invest in the innovation by
bringing in resources [79,92].

Therefore, responsiveness can be defined as: making sure that the organisation is able to, and
actually does, adjust the innovation process in accordance with events and changing circumstances
that take place during the innovation process (1) within and outside the organisation (2), in order
to safeguard the achievement of the desired innovation outcomes which address grand challenges
and/or prevent detrimental effects (3). This can imply that the innovation project will be adjusted
or even withdrawn from market launch. Stakeholders can be mutually responsive to each other by
recalibrating their roles and responsibilities during the innovation process (4). Table 5 contains an
overview of the key activities of responsiveness, their strategies, and examples of reviewed papers in
which the key activities and strategies are described.
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Table 5. Operationalisation of the dimension responsiveness.

Key Activities Strategies Examples of Reviewed Papers Where Key
Activities and Strategies are Described

• Mainstreaming/customizing to satisfy
stakeholder needs • Customisation activities [57,102]

1 Making sure that one
can respond to
changes in
the environment

• Prevent or overcome organisational inertia
(e.g., little bureaucracy, creativity trainings
or enhancing (in)formal communication)

• Autonomous thinking time [45];
organisational culture for creativity and
innovation [103,104]; KCP process of
reframing problems [68]

• Collaboration for fast and effective response • Absorptive capacity routines combining
user and technical knowledge [45]

• Defining nature, pace and impact based on
interactions with the innovation system

• Negotiation through institutional and
structural layers [49,57]; determining pace of
innovation based on capabilities [61]

2 Actual response to
changing environments • Reinventing (innovation and organisation)

to align with newly recognized needs

• Changing organisational routines
[43,82,100]; responding to rules and
regulations and technology
developments [98]

• Changing the environment (e.g.,
institutional barriers or
social epistemologies)

• Substitution strategies [57]; knowledge
creation to affect social epistemologies [59]

• Responding to social issues
• Examples of articles looking into social

aspects of innovations [43,49,50,92]

3 Addressing
grand challenges • Responding to environmental issues

• Examples looking at responding to
environmental challenges and integrating
environmental goals in innovation
[40,52,61,63,64,95]

• Responding to economic issues
• Responding to poverty [49]; responsible

financial products [48]

• Preventing detrimental effects • Consideration of withdrawing innovation
from the market [59,64]

• Aligning stakeholder interests with the
overall innovation objective

• Aligning stakeholders’ strategic interests
with the overall goal of the innovation
[78,79,85,92]

4 Mutual responsiveness • Investment of resources by
involved stakeholders

• Partners bringing in resources for successful
development of innovation [79,86,92]

• Willingness to recalibrate the roles and
responsibilities for sustaining
stakeholder relationships

• (Re)forming strategic cross-sector
partnerships [86]

4.6. Knowledge Management

The dimension of knowledge management is a recurring theme observed after inductive analysis
of the articles. Firms can lack knowledge that is necessary for developing an innovation that
is responsive to stakeholder needs. Therefore, they engage in different activities to obtain the
necessary knowledge. These activities are coded based on the typologies of knowledge-based dynamic
capabilities developed by Denford [42].

The main approaches to obtain the necessary knowledge are to create the knowledge within the
firm (e.g., by experimenting) and to integrate present knowledge throughout other parts of the firm.
However, there are also activities that lead to the development of the necessary knowledge with actors
or organisations beyond the firm, obtaining the knowledge from them, and/or synthesising knowledge.

Firms aim to solve the knowledge gaps by themselves, obtaining the missing knowledge without
the involvement of external actors. For example, this can be done by engaging in knowledge creation,
which takes place within the firm and is focused more on the exploration of new knowledge. Examples
of this are: different units in the firm that learn from each other, and those that engage in experimenting
or other ways of creating, searching for, and combining intra-firm knowledge [46,52]. This requires a
culture of innovation, learning-by-doing, experimentation and Research and Development (R&D) [73].
Firms also engage in knowledge integration, which is about generating new innovations with
already present knowledge, resulting from internal knowledge transfer between departments and
multidisciplinary groups for innovation [41,45,51,52,61,99]. For example, this can be achieved by
having internal platforms and networks within (especially large) firms that enable the flow of
knowledge between departments [51,60].

Firms also aim to solve knowledge gaps by developing missing knowledge with other firms,
or absorbing the knowledge of other firms. Firms engage in knowledge development with
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other actors, where together they obtain new knowledge [40,41,47,59,90], for example by joint
R&D agreements [41,105]. Firms can also absorb external knowledge to bring it within their
own firm, for example by bringing in extant knowledge by partnerships or communicating with
stakeholders who have creative and/or practical knowledge [41,43,51,52,68,72,87,106]. Firms engaging
in knowledge synthesis can also develop better innovations when combining external knowledge and
exploiting this by combining it with knowledge already present within the firm [51]. Examples
of this are: collaboration partnerships and information exchanges between firms and external
actors [45,59,60,79,90,93,106].

Therefore, knowledge management can be defined as: creating or obtaining knowledge to
solve knowledge gaps that come with the processes and outcomes of the innovation (1), in order to
subsequently integrate it into the innovation process (2). Table 6 contains an overview of the key
activities of knowledge management, their strategies, and examples of reviewed papers in which the
key activities and strategies are described.

Table 6. Operationalisation of the dimension knowledge management.

Key Activities Strategies Examples of Reviewed Papers Where Key
Activities and Strategies are Described

• Intra-organisational training • Developing skills for innovating [60,90,107]

• Internal platforms within the firm for
knowledge exchange

• Distribution of knowledge within the
firm [60]

1 Knowledge creation
and integration • Experimenting and R&D

• Creating a culture for knowledge
creation [46,62,73,80,99]

• Brainstorming and ideation
• Exploration of new opportunities for

innovation [52,80]
• Non-hierarchical structures and/or direct

communication (channels)
• Organisational structure and culture for

sharing and integrating knowledge [45,51]

• Collaboration partnerships (e.g.,
R&D consortia)

• Examples of organisations who work in a
network to respond to
challenges [40,41,60,87,90,92]2 Knowledge

developing,
assimilating
and synthesising

• Create a culture and platforms for
knowledge exchange

• Examples of collaborating for knowledge
exchange [50,51,60,80,90,107,108]

• Appoint a (team of) employee(s) responsible
for gathering and integrating knowledge

• Specific job responsibilities for knowledge
integration [41,43,51,93]

• Autonomous thinking time
• Giving employees the freedom to

experiment themselves and explore for
outside knowledge [45,52]

5. Discussion

The aim of this review is to explore how companies can engage in responsible innovation practices.
The focus was to review practices that can constitute day-to-day responsible innovation activities of
companies who want to develop innovations that respond to grand societal challenges. However, there
are a few limitations that need to be taken into account when interpreting the results of this review.
First, research on responsible innovation and the initial framework of responsible innovation proposed
by Stilgoe et al. [3] are predominantly influenced by a European discourse. However, responsible
innovation should ‘not seek to impose an a priori framework’ for contexts beyond the European
one [7]. Therefore, we stress that any responsible innovation framework should be critically assessed
before being implemented in a particular innovation context, especially for innovation contexts beyond
the European borders. Second, the refined framework of responsible innovation that we propose
in this review can be seen as a bricolage of innovation activities coming from responsible, social
and sustainable innovation articles. Even though social and sustainable innovation are similar to
responsible innovation, differences can be found [18]. Therefore, further research is needed to test how
these dimensions can all be applied together in the business context, since there are also most certainly
interaction effects between the dimensions. Third, this review investigated what innovation activities
are already implemented in the business context that indicate implementation of the dimensions of
responsible innovation. This means that the ‘initial architecture of responsible innovation’ that served
as a specific lens for the review is likely to be different from the research lens of the scientists of the
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reviewed articles. We can therefore not rule out that there were non-reported findings beyond the
scope of their articles, which could have been of interest for this particular review. Since a systematic
literature review is time-consuming, there is an inherent timespan between the search for literature,
appraisal of the literature, and publication of the review. As a coping strategy, we conducted a
non-systematic literature search to identify and discuss the most recent empirical investigations of
responsible innovation in the business context. Literature reviews of responsible innovation [5,11]
were consulted, including a non-systematic search in search engines and several reports of European
projects investigating responsible innovation.

Again, we found that there are few scholars who empirically investigated responsible innovation
practices and processes in commercial R&D settings. With regard to enhancing anticipation,
Arentshorst et al. state that scientists and technology developers should not only engage in constructive
technology assessment but also in ‘vision assessment’ that aims to make the guiding visions, which
act as the driving forces behind expectations and promises, more explicit and assessed on their
realistic value [109]. With regard to enhancing reflexivity, Flipse et al. proposed that researchers
with industrial motivations get in contact with humanists during the early stages of innovation to
increase the researchers’ awareness of social and ethical considerations in their work [110]. Foley
et al. proposed a new refined framework for responsible innovation that builds on the procedural
dimensions of Stilgoe et al. and the substantive approach by von Schomberg, including the idea of intra-
and inter-generational justice [111]. When applied in a case study, they found that their framework is
particularly helpful for assessing stakeholders’ perceptions regarding responsibilities for innovation.
Also, corporate responsibility tools (e.g., International Organization for Standardization (ISO) or
Eco-Management and Audit Scheme (EMAS) standards) are proposed to aid the implementation of
multiple responsible innovation dimensions, which can help to meet the normative anchor-points that
ensue from the European Treaty [112].

There have been several reports published that resulted from research projects on responsible
innovation commissioned by the European Union. For instance, the Res-AGorA project was
commissioned, in which a “responsibility navigator” is developed [113] that functions as a thinking
tool to enhance reflexive processes with the inclusion of stakeholders and policy makers to make
research and innovation more responsible, responsive, and sustainable. They propose ten governance
principles and requirements to make responsibility an institutionalised ambition within research and
innovation. Another project is RRI-Tools [114], where an online tool is co-constructed to make a wide
variety of stakeholders familiar with responsible innovation (e.g., research communities, R&D intensive
businesses and citizens). It includes, for example, a self-reflection tool to self-assess one’s responsible
innovation practices, stimulates learning for more responsible innovation practices, and suggests
trainings and further communication. The project Responsible Industry proposes a framework [115]
that consists of strategic options and recommendations for more responsible practices and behaviours,
which aims to inform CEOs, senior executives and project managers. It addresses questions regarding
the roles and responsibilities for implementing responsible innovation in the firm. It also provides
methods on how responsible innovation can be integrated along the value chain or how organisations
can perform ethical and social impact analyses, among other things.

Our systematic review of the empirical literature reaffirmed that documentation of responsible
innovation in the business context is still scarce. Therefore, articles investigating social and sustainable
innovation in the business context are included as well. The research in these three related fields
were widely distributed and focused on empirical exploratory and descriptive research. Furthermore,
systematic literature reviews for each of these concepts state that consensus on the definition and
conceptualisation of these concepts is lacking. Supported by the fact that most of the included studies
are published after 2010, we argue that research in this field in general, and responsible innovation
in particular, are primarily in the phase of theory-building. This study aims to not only focus on
theory-building, but also to provide practical substance to the initial framework introduced by Stilgoe
et al. to inform practitioners who would like to engage in responsible innovation.
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6. Conclusions

In order to move the field of responsible innovation forward, it is important to investigate
how de facto responsible innovation can be successfully implemented in the private sector in the
current political and socioeconomic system. We therefore reviewed effective innovation activities
that could help to achieve implementation of the dimensions of responsible innovation in the
business context. This review builds on an existing, and gradually increasing, stream of research
on responsible innovation. It can be seen as a first effort to support operationalising of responsible
innovation in a business context based on insights from a systematic review of approaches from aligned
concepts relating to social and sustainable innovation. The results of this systematic literature review
can therefore inform future research to assess to what extent companies implemented responsible
innovation dimensions during innovation.

The literature on responsible innovation suggests that anticipation involves systems-thinking
about the implications of the innovation, including the dynamic interrelationships between the
innovation and the system in which it is developed and implemented. While Stilgoe et al. proposed
to focus on the underlying purposes of the innovation and discussing desirable implications with
stakeholders, there are also voices arguing that negative implications need to be explicitly taken into
account. Based on the review of the included articles, we argue that companies are already engaging in
systems-thinking for innovation. Furthermore, companies are engaged in understanding the needs of
the target beneficiary (often the consumer) and discussing with stakeholders how their innovation can
be responsive to their needs. However, innovation activities that critically examine which desirable
implications are missed by the innovation, or whether it actually has negative implications [44] were
scarce. Therefore, the following research questions for further research are proposed:

• How can innovators in the business context be encouraged so that they are more inclined to
foresee possible detrimental implications of the innovations they intend to develop?

• What tools, activities or strategies can be used to help organisations to foresee possible detrimental
implications, without holding back potentially desirable innovations?

The literature on responsible innovation suggests that reflexivity is about holding up a mirror to
one’s own activities, commitments and assumptions. It aims to increase awareness about the limits of
knowledge and that one’s perceived reality might not be universally held. Additionally, it is important
to engage in second-order reflexivity where one thinks about how one’s underlying values systems
and beliefs influence the development of the innovation, as well as what the role of the organisation
and its innovation are in the wider political and socioeconomic system. In the end, innovators should
not only live up to their role responsibility but also their wider moral responsibilities [3,24]. The review
of the included articles revealed that organisations engage in several activities to reflect on one’s own
actions, commitments and assumptions. Furthermore, companies are aware of their knowledge gaps
and how to address them. While companies do monitor and evaluate their innovations, there is limited
evidence that they engage in second-order reflexivity (e.g., [48]). This is an important observation
given that their value systems have major implications for the development of the innovation and its
future impact (e.g., [49,77]). Therefore, the following research question for further research is proposed:

• How can second-order reflexivity be instilled in innovative organisations in the business context
(i.e., reflecting how the underlying value systems and beliefs affect the development and
implementation of the innovation)?

The literature on responsible innovation suggests that inclusion and deliberation are about the
upstream engagement of stakeholders and the wider public to open up discussions and to interrogate
the social, political and ethical implications that the development of the innovation would bring [3].
It involves an “active engagement of stakeholders for the purpose of substantively better decision-making
and mutual learning” [23]. Furthermore, stakeholder inclusion and stakeholder deliberation are used
interchangeably in responsible innovation literature.
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The findings from the review indicate that stakeholder inclusion was one of the most encountered
dimensions of responsible innovation in the reviewed articles. This revolves predominantly around
stakeholders such as clients and end-users, and people or organisations with professional expertise.
However, the inclusion of the wider public was less encountered, which is unfortunate as the latter
can challenge the professional identity of actors engaged in innovation. This is important, as it can
urge innovators to reflect not only on what ‘innovation excellence’ is, but also on macro questions
considering the role they and their innovation play in the political and socioeconomic system, and the
responsibility that comes with that [48,116].

Supported with the findings from the review of the articles, we still deem it legitimate
to differentiate between stakeholder inclusion and stakeholder deliberation. While the two are
interrelated, one cannot engage in stakeholder deliberation without inclusion, they do involve
different activities. Inclusion focuses more on stakeholder engagement (i.e., which stakeholders
to involve and when to involve them), whereas deliberation in the business context is about creating
the right conditions for an open and honest dialogue, which should result in better decision-making
during innovation.

Most of the empirical studies investigating stakeholder inclusion provided evidence that
organisations primarily involve stakeholders who share similar values or stakeholders who are
motivated to align their interests with a shared objective of the innovation. However, there were only
few reported events where stakeholders with conflicting values, or stakeholders who might oppose the
innovation, were involved in the innovation. Therefore, the following research questions for further
research are proposed:

• How can stakeholders with dissimilar values, or stakeholders who oppose the innovation, be
involved during the innovation process?

• Hence, how does the inclusion of these stakeholders influence the development of the innovation
and its subsequent implementation?

The included articles provided evidence that organisations aim to deliberate with stakeholders
to improve the decisions made during the development of the innovation. While these efforts can be
praised, it is also important that companies consider the costs of these activities. For example, they
need to consider what they do with the input from stakeholders, and communicate how stakeholder
input influenced the innovation. Furthermore, stakeholders are more willing to engage in deliberation
when organisations are more transparent. However, this is not always possible during the innovation
process. Firms therefore need to learn how to integrate ethics values in innovation (e.g., by deliberating
not only with stakeholders but also the wider public) without putting the survival of the firm at risk. If
they manage to do so, a next step would be to institutionalise this within the organisation and to make
it a new organisational capability [116,117]. Therefore, the following question for further research
is proposed:

• How can organisations engage in an honest dialogue, based on transparent information accessible
to the stakeholders involved, without putting their competitive advantage at risk?

Responsiveness is about having the capacity to change the shape or direction of the innovation
in response to values of stakeholders and the wider public. Furthermore, it requires a collective
institutionalised response and co-responsibility for the responsible development of the innovation [6]
in light of new knowledge, perspectives, views and norms that emerge during innovating. The review
of the included studies indicates that companies think about how to adjust their innovation to align it
with (possible) changes in their external environment. Furthermore, we see that companies collaborate
especially with partner firms to develop innovations. These firms recalibrate their roles during the
innovation to maintain workable relationships. However, when it comes to mutual responsiveness
between people from the industry and other stakeholders, Haen et al. [96] found that both are not
necessarily willing to take the responsibility for solving a problem, even after deliberation helped
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them to understand the problem and to find possible solutions. Along the same line, Blok et al. [85]
found that not only the company but also the stakeholders are unwilling to be co-responsible for
the innovation. When it comes to responsiveness, following the findings by Haen et al. [96] and
Blok et al. [85] in that order, the following questions can be raised:

• How can deliberation with stakeholders lead to higher mutual responsiveness of
stakeholders involved?

• How can stakeholders involved be held (co-)responsible for the final innovation?
• How can stakeholders be convinced to take part of the responsibility for the development of

the innovation?

An important dimension was observed after an inductive investigation of the empirical articles.
The activities that were often recurring in the findings of the empirical papers indicated the importance
of ‘knowledge management’ when innovating for society and with society. These activities specifically
focus on practical knowledge gaps that innovators face with regard to the development and subsequent
impact of the innovation. Organisations subsequently created new knowledge ‘in-house’ and
disseminated this throughout their firm, or they looked beyond their walls and involved other
organisations to develop knowledge or share knowledge and insights with them. The latter was
especially the case with small and medium size enterprises, which have fewer resources to invest in
R&D to solve the knowledge gaps. Another strategy to deal with this challenge was the monitoring
of innovative developments in the external environment. The concept of ‘open innovation’ can be
informative for the dimension of knowledge management because it revolves around internal and
external knowledge flows to accelerate internal innovation, and relates to how firms can use both
internal and external ideas to advance their innovation. Furthermore, there is more documentation at
hand regarding open innovation in the business context, as it has already received significant attention
of the academic community. Therefore, not only social-and sustainable innovation but also open
innovation can serve as an interesting avenue for future research on responsible innovation.

This review proposes an adjusted framework to examine the activities for responsible innovation
in the business context. The main purpose of this framework is to inform how innovators can
engage in activities that enhance anticipation, reflexivity, inclusion and deliberation, responsiveness
and knowledge management. Besides intra-firm activities, there are also collaborative activities
proposed that can enhance the implementation of each of these dimensions. The collaborative activities
correspond more with the democratic governance of innovation that is proposed in responsible
innovation literature. This adjusted framework for responsible innovation in the business context
builds on previous works in the field of responsible innovation. With evidence coming from a diverse
body of literature, it gives practical substance to the initial framework proposed by Stilgoe et al. [3].

Even though it goes beyond the purpose of this review, we do touch upon the mutual relationship
between responsible innovation and the current political and socioeconomic system. On the one hand,
new knowledge and technology embeds and enacts value-laden and politically significant judgments
of what the world should look like and will look like [5]. A similar assertion can be said for the
concept of responsible innovation, because its proponents have a normative-political orientation as
they aim to change the governance of science and innovation, and ultimately change the current
political and socioeconomic system [27]. This also holds for alternative approaches to innovation that
are currently emerging. For example, there is a growing scientific community in business studies that
is investigating social entrepreneurship. Social entrepreneurship and social innovation are anything
but value-free, and have politically significant judgments of what the world should look like, and the
role that innovation plays in this. Following from responsible innovation, one would suggest that in
these alternative approaches to innovation, stakeholders should also be able to negotiate the terms of
their inclusion and deliberation, including the politics behind these novel systems, and the substantive
biases that can exist. For example, social entrepreneurs risk to let their social concerns outweigh ethical
concerns [118] but the input of stakeholders may help to counteract this tendency.



Sustainability 2017, 9, 721 23 of 31

There are also novel approaches when it comes to innovating for sustainability. The circular
economy seems to gain a foothold as a new approach that guides the search for innovative solutions
for sustainability. Also, social movements for grassroots innovation are emerging, who encourage
community-led innovations for sustainability. On the other hand, proponents of frugal innovation
view that the complexity and costs of a product and its production need to be reduced to make it
more durable and affordable in developing countries. Then there are also social movements inspired
by anti-consumerism and anti-capitalism who promote the pursuit of ‘de-growth’. Furthermore,
the question can also be raised as to whether to innovate at all. Since each of these approaches to
innovation has a view of what the world should look like and the role that innovation plays in this,
we argue that the upstream inclusion of stakeholders and the wider public, who deliberate about the
innovation at stake, can help to steer these innovation processes and outcomes to ultimately achieve
more sustainable, societally desirable and ethically acceptable solutions.

The conclusion can be drawn that responsible innovation does not only ask for new corporate
practice in terms of innovation activities, but it also demands that companies reflect on their business
models, leadership, and their roles and responsibilities for the political and socioeconomic system in
which they operate. The results of this review can help practitioners in the business context to engage
in more responsible innovation activities, given the current political and socioeconomic system. It is
also informative for policy makers and scientists interested in responsible innovation, as this review
serves as a first attempt to move the discussion of ‘what responsible innovation means’ towards ‘how
it could be implemented in the business context’.
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Table A1. Overview of the conceptual overlap and the differences between responsible, social and sustainable innovation.

Responsible Innovation Social Innovation Sustainable Innovation

Input for
innovation

The grand challenges [11,23,119]
The uncertainty regarding innovations’ future impacts [3]
The embedding of innovation in society [5,119]

The social needs and problems that are not being met by
the government or market actors [16,120]

The climate-related grand challenges [121] that are often
complex [1]
The business opportunity to increase profits by developing a
sustainable innovation [1,32,33]

Throughput of
innovation (i.e.,
the process)

Taking into account innovations’ implications and assessing
alternatives [23]

Collectively defining the problem and searching for
solutions [122] and understanding the implications of
social innovations [123]

Comparing different innovations’ impacts based on full life-cycle
assessments [32] and engaging in scenario thinking [1]

Reflecting on the effect of the underlying norms, values and
beliefs on the innovation at stake [3]
Deliberating with stakeholders about the underlying norms and
values that should guide the innovation in the desirable direction
Employing normative anchor points of the European Treaty, that
are used as normative goals for Responsible Innovation

Deliberating by consulting whether the needs of target
beneficiaries are met
Assuming that values such as social equality and
sustainability are desirable and translating them into
innovation requirements

Deliberating with stakeholders how the firm and its innovations
can help to achieve system transformation for desirable futures [1]
Reducing the environmental harm per unit (lower level)
Including the social dimension in sustainability next to
environmental and economic dimensions (medium level)
Deliberating with stakeholders about what desirable futures are
and what role the firm and innovation could play (high level) [1]

Reflecting on activities, commitments and assumptions [3] Reflecting on the social impact and setting of new
goals [122]

Assessing the impact of the innovation over its full life-cycle [32]
and the disclosure of its sustainability performance [1]

Reflecting on wider moral responsibilities next to role
responsibilities [3]

Taking responsibility to solve societal needs and
problems that others do not address [16]

Reframing the purpose of the firm from being apart from society
to being part of society (high level) [1]

Involving and deliberating with relevant stakeholders throughout
a transparent innovation process [9] to make better decisions and
learn from each other [23]

Including stakeholders (primarily target beneficiaries)
for better understanding of the addressed social need or
problem [16,123]

Including stakeholders to increase the knowledge base of the firm,
to improve search activities, to enhance social legitimacy, and to
develop responsive solutions [1]; helping to enhance mutual
learning [124] and improve decision-making [77]

Engaging with stakeholders in general and members of the public
in particular [3,10]

Deliberating with stakeholders in general and the target
beneficiaries in particular [16,122,123]

Engaging with supply-chain partners [lower level]; engaging with
stakeholders that represent the innovation system during the
earliest stages of the innovation process [higher level] Members of
the public are seldom involved to enhance foresight [1]

Acting and adapting to the results from stakeholder inclusion and
deliberation [23]

Generating, selecting and implementing innovative
ideas with other actors to meet social challenges [125]
Less formalised innovations are developed and adjusted
according to the innovation context and needs of target
beneficiaries [16]

Realising mutual responsiveness among supply chain actors
[lower level]
Realising responsiveness by developing an innovation agenda
that responds to the desirable futures projected by involved
stakeholders [higher level] [1]

Output for
innovation

Innovations that are societally desirable, sustainable and ethically
acceptable [119]

Innovations that enhance social and/or environmental
well-being [16,123].

Innovations with reduced environmental impact on society,
preferably none [32,126], that balance social, environmental and
economic considerations.

Predominantly new and emerging sciences and technologies
Along a formalisation continuum from tangible (e.g., drones)
towards intangible (e.g., financial products, Genetically Modified
Organisms (GMOs), etc.)

Innovations that induce the social change necessary for
addressing the societal need or problem [16] that are
already implemented in practice [30]
Social innovations can be found along a continuum of
specificity of the innovation’s properties
and characteristics

Sustainable innovation goes beyond technological solutions and
increasingly involves services, business-model and organisational
innovation [1,127]
Not only technology-based innovations but also other
innovations; sometimes sustainable innovation consists of a set of
interrelated innovations [1] that shift a system onto a more
sustainable path [128]
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