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11Relevance and Characteristics 
of Responsible Innovation Assessment 
Tools

Carla Caldeira, Diana Pereira, José Duarte Santos, 
Cristina Guimarães, and Fernando Almeida

11.1  Introduction

The growing importance of innovation for competitiveness is widely recognized 
both in academia and science, as well as in business. There are several authors such 
as Lichtenthaler (2016), Roach et al. (2016), and Tavassoli and Karlsson (2016), 
who have explored the need for organizations to innovate to achieve sustainable 
success in the markets in which they operate or even to reinvent such markets. 
Formulating goals and plans and implementing actions and monitoring their execu-
tion are activities that companies need to undertake to remain competitive. Therefore, 
it is up to the organizations to ensure that this process is correctly conducted so that 
it is possible to achieve the intended goals. Furthermore, it is important for an orga-
nization to evolve over time, otherwise it runs the risk of disappearing. Thus, the 
current strategic guidelines are increasingly based on innovation. By developing 
new technologies, products, services, processes, and systems in a sustained way, the 
organization creates much more value and differentiates itself in the market 
(Meissner & Kotsemir, 2016; Pozo et al., 2019).
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In a world faced with socio-environmental problems, the combination of innova-
tion with sustainability becomes increasingly necessary. Besides being a way to 
preserve the environment, it is also a path to achieve new market opportunities 
(Andrade, 2017). With the increasing concern of the market with socio- environmental 
aspects, it is necessary to re-evaluate the performance aspects of companies. From 
this perspective, innovation is seen differently, which leads to the idealization of 
sustainable innovation (Kneipp et  al., 2019). Innovation and sustainability are 
increasingly interconnected, since for the development of a sustainable product, 
process, or service, it is essential to use innovation as a driving force, and these two 
terminologies are the foundations of the construction of a sustainable innovation 
context for the advances and evolution of companies.

It is in this context that the concept of responsible innovation emerges in the 
market intending to promote a more responsible development of innovation in terms 
of inclusion of a wider society and so that the results of innovation are ethically 
acceptable, sustainable, and socially desirable (EC, 2011). Responsibility in 
research and innovation is driven by global concern for the planet, its natural 
resources, as well as a just and inclusive society. This concern concerns govern-
ments, which can act through policies and regulations, even if they are still in the 
developmental stage (Scherer et al., 2006). However, responsible innovation is also 
a concern of the private sector with the aim to align R&D activities with society’s 
values, needs, and expectations (Burget et al., 2017).

Knowing the concept of responsible innovation and how to apply it is relevant in 
the business context, but insufficient if there are no ways to measure it that can be 
standardized and comparable. This study addresses this challenge by identifying, 
categorizing, and exploring a set of responsible innovation assessment tools (RIATs) 
that can be used to measure responsible innovation. The manuscript is organized 
into five main sections. In the first phase, an introduction to the theme is given, fol-
lowed by a theoretical framework of the concepts related to strategy, innovation, and 
responsible innovation. After that, the methodological process in the identification 
and evaluation of RIATs is described. Next, the results obtained are presented and 
discussed considering their technical and scientific contributions. Finally, the main 
conclusions of this study are listed.

11.2  Background

11.2.1  The Relevance of Strategy

As markets are increasingly competitive, managers must accept the challenge of 
applying strategic thinking and the skills of an effective leader, i.e., it is necessary 
to go beyond the efficient planning, organization, execution, and control of business 
activities. The definitions of the concept of strategy are quite numerous, the litera-
ture on strategic management defines strategy as a multifaceted concept, with differ-
ent dimensions, such as: strategic thinking, strategic process, and strategic change 
(Meyer et al., 2012).
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According to Pasquale (2012), to achieve the objectives it is necessary to deter-
mine which strategy to adopt. Therefore, strategies consist of the actions that the 
organization must take to achieve its goals, these are established based on the objec-
tives to be achieved and influenced by the mission, vision, beliefs and values, micro-
environment, and situation of the organization. In environments of constant change, 
it becomes common to carry out restructuring processes for survival and competi-
tiveness. As discussed in Balogun (2007) and Srivastava and Mushtaq (2011), stra-
tegic restructuring can be organizational, financial, but also of products and services 
offered in the market.

The strategic management process is based on the shared importance of strategy 
development and strategy in action. In this sense, the phases of implementation and 
strategic control will be fundamental to achieve the proposed objectives (Chung 
et al., 2016). Strategic management requires the manager’s ability to monitor and 
interpret the reality of organizational environments, both inside and outside, to use 
them in the development of the company’s strategic posture, translated through the 
statement of values, vision, mission and strategic objectives. From this point on, it 
will be possible to challenge the overall business strategy and subsequently propose 
specific objectives and actions. Consequently, strategic alignment throughout the 
process is understood (Bora et al., 2017).

11.2.2  The Relevance of Innovation

Innovation has been widely regarded as the core process that drives economic 
growth and sustainable competitive advantages of both companies and nations, 
besides driving global sustainable growth (Chen et al., 2018). This has undoubtedly 
become an important issue in economic and social development, all developed 
economies are aware that only innovation can continuously stimulate new economic 
growth, while developing countries are also pushing to continuously upgrade their 
industrial structure through innovation to improve their national competitiveness 
(Acs et al., 2017).

Innovation is crucial for companies’ profitability and long-term survival because 
it allows a company to adapt to the dynamic needs of the market (Hauser et al., 
2006). Innovation is not only based on the development of new products, but it also 
helps to promote new business models, offers new services, and improves processes 
to make people’s lives easier. But above all, it makes sure that these processes reach 
those who need them. Another important factor of innovation is encouraging the 
emergence of collaborative knowledge networks by exploring the concept of open 
innovation, which becomes particularly relevant for companies with less installed 
capacity (Almeida, 2021; Oduro, 2019).

It is important that innovation is valued and properly recognized and, instead of 
being seen as an expense, be understood as an investment. To this end, society must 
be open to new ideas and developments and take advantage of the opportunities that 
are offered to improve the quality of life (Aguirre et al., 2021). It is also important 
to encourage new scientific skills and the acceptance of new technologies, 
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something that requires the commitment of all governments, industries, schools, 
and universities (Morawska-Jancelewicz, 2021).

Innovation, always present in society, is one of the priorities of industrialized 
countries and can dictate the difference between organizations and economies. It is 
through it that organizations can build the foundations of their development and 
growth in a sustainable way. Innovation is an extremely relevant factor for a suc-
cessful modern economy, providing high levels of return on investment and leading 
to economic growth, the creation of high-quality jobs and the acquisition of a higher 
standard of living (Gupta, 2008).

11.2.3  The Need of Responsible Innovation Practices

Long et al. (2020) state that, innovation leads to new products, business models and 
even changes in socio-economic systems. However, innovation must have the ‘right 
impacts’, so responsible innovation can help achieve this. An innovation is therefore 
defined as responsible when it generates relevant and sustainable value for all stake-
holders: society, users, and shareholders. Responsible Innovation (RI) is about 
delivering value to all stakeholders, the issue of managing these stakeholders with 
integrity must be treated with care.

RI can be defined according to Von Schomberg (2013, p. 19) 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)”.

RI offers a way to support innovation processes in a way that builds stakeholder 
trust (Sutcliffe, 2011), and a method to make innovations more effective. This is 
because RI should enable more and better connections to be made with people who 
can enrich the innovation process by increasing demand articulation and improving 
forecasting and anticipation (Long et al., 2020). However, the adoption of RI also 
has its drawbacks and one of the main ones is the lack of unity, recognized 
approaches, and professional standards for implementing and evaluating RI.

RI is also synonymous with sustainable innovation and both concepts cohere. 
Innovation is looked at as a crucial approach to address present and future sustain-
ability challenges. In Tello and Yoon (2008) sustainable innovation is seen as the 
development of new products, processes, services, and technologies that contribute 
to the development and well-being of human needs and institutions while respecting 
natural resources and regenerative capacities. This view is further explored by Bos- 
Brouwers (2010) who explains sustainable innovation by defining it as innovations 
in which the renewal or improvement of products, services, technological or organi-
zational processes not only provides improved economic performance, but also 
social performance, both in the short and long term, have the capacity to generate 
positive social and environmental impacts. A sustainable approach to innovation 
should guide all business choices regarding products and services as well as the new 
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business and organizational models that need to be adopted (Boons & Lüdeke- 
Freund, 2013).

An innovation can be seen as responsible when the value created benefits not 
only shareholders and customers, but also society, in a lasting and sustainable way. 
An innovation that destroys value for society, for consumers, or does not generate 
economic profit for shareholders is unlikely to be sustainable (Dreyer et al., 2020). 
RI encompasses multiple dimensions that seeks on the one hand to avoid causing 
harm, also to do good, without forgetting that it must be motivated by responsible 
governance (Bacq & Aguilera, 2022). Through RI, companies can effectively use 
resources more efficiently, reducing costs, or develop a product that gives them a 
competitive advantage (Almeida & Wasim, 2022).

11.3  Data and Methods

Responsible innovation is an emerging field of research that has been framed in 
multiple scientific research domains. It is a pertinent topic for all research domains 
and its philosophical discussion on its importance is unequivocal as recognized in 
Chen et al. (2022), Stahl et al. (2019), and Tijdink et al. (2021). Several tools for 
measuring responsible innovation have emerged in recent years. These tools do not 
measure responsible innovation in the same way, and consequently it is important to 
recognize and synthesize the various dimensions of responsible innovation consid-
ered in this study. In this sense, this study follows a methodology design based on 
an exploratory qualitative approach. Exploratory research seeks to explore a prob-
lem to provide information for a more precise investigation. This approach aims to 
get closer to the topic, which can be built on hypotheses or intuitions. It is a qualita-
tive, unstructured process that uses literature searches and case studies as data col-
lection (Saunders et al., 2009). This approach offers several benefits such as an early 
and timely analysis of the relevance of the subject being discussed, allows for a 
sense of the need for new research and new joint areas to be explored, and helps 
maintain focus on the topic (Silverman, 2010). This study is composed of a litera-
ture review and a comparative analysis of the various tools for assessing RI. The 
choice of this methodological model has to do with the very nature of the study, 
insofar as it aims to understand an issue and not exactly measure the object of study. 
In this sense, the accounting of the data has only comparative purposes.

Figure 11.1 visually presents the three fundamental phases of this process. 
Initially, the goal is to identify responsible research innovation tools (RRITs). 
Generic platforms with potential for application and measurement of RI were con-
sidered, even if this was not their initial design focus. Tools were also considered 
regardless of their application in specific RI sectors. Finally, frameworks and tools 
were also considered, even if some of these approaches are excessively conceptual 
and without a technical implementation framed in a software solution (e.g., web 
application, excel, etc.). However, proprietary frameworks of companies with com-
mercial objectives were not considered, such as workshops launched by these orga-
nizations. After this, a conceptual map of the dimensions for analysing RI was built, 
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Fig. 11.1 Phases of the 
methodological process

which allows for generic information about the various dimensions that RI covers. 
Finally, the last step explicitly seeks to assess comparatively the similarities and 
differences between the various tools. Each tool is analysed according to the previ-
ously identified dimensions, which allows the identification of the most common 
and least common dimensions.

11.4  Results and Discussion

The presentation of the results begins with the identification of RRITs. Table 11.1 
presents this list and a brief description of each tool’s objective. The data are orga-
nized alphabetically, in which each tool is identified by its acronym. The description 
of each tool highlights its unique characteristics, the main objectives, and the author 
that supports it. In total, 18 tools were identified. Most of these tools were launched 
in the last 3 years, which shows a high concern of the scientific and business com-
munity in finding ways to measure RI. We also found tools that emerged in specific 
business sectors such as health, but whose potential applicability may be broader. 
The role that European projects have played in the emergence of these initiatives is 
also noted. These European projects have also been essential to promote a closer 
relationship between the scientific community and the business fabric, through the 
launch of technology transfer projects (Deloitte, 2020). It is worth highlighting the 
emergence of proposals for measuring RI that result from the reuse of existing net-
works of European projects funded under FP-6, FP-7 and Horizon 2020 and that 
have allowed expanding the area of action of these consortia and maintaining trans-
national collaboration networks. It is also evident that addressing the challenges of 
measuring RI is not specific to a given economy, and across the board all countries 
are faced with the challenge of effective and sustained growth in the future. As 
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Table 11.1 List of RRITs

Tool Description
Exploring Natural 
Capital Opportunities, 
Risks and Exposure 
(ENCORE)

ENCORE is a tool that allows users to visualize and understand the 
impact of environmental change on the economy. It explores how 
business activities impact nature and looks at how dependencies 
and impacts can also pose a risk to business (ENCORE, 2022).

Environment and Social 
Impact Assessment 
(ESIA)

The goal is to assess and predict potential adverse social and 
environmental impacts and develop appropriate mitigation 
measures, which are documented in an Environmental and Social 
Management Plan (Dreyer et al., 2020).

Four Dimensions of 
Responsible Innovation 
Framework (F4-RIF)

The four dimensions of RI (anticipation, reflexivity, inclusiveness, 
and responsiveness) provide a framework for raising, discussing, 
and responding to questions such as the purposes, motivations, 
social and political constitutions, trajectories, and directions of 
innovation (Stilgoe et al., 2013).

Ethical Matrix (EM) This tool is a structured approach to analyze the impacts of 
technologies according to stakeholder groups and the ethical 
principles of justice, autonomy, and well-being (Kaiser & 
Forsberg, 2001).

Health Technology 
Assessment (HTA) Core

It offers many opportunities for different types of comparison 
between health technologies. It considers ethical, cultural, social, 
legal, and regulatory issues in the form of a list, and has a high 
degree of transparency (Thorstensen, 2019).

KARIM It serves to help companies reconsider their business model, 
develop new products and services, new technologies, or even 
improve their production processes. It combines a self-diagnostic 
tool with a summative analytical grid composed of 24 criteria (Hin 
et al., 2014).

Life Cycle Assessment 
Anticipatory (LCAA)

Tool to support environmentally RI. It seeks to provide 
environmental criteria for R&D decision-makers to broaden the 
range of values used in formulating hypotheses and experimental 
research agenda and thus support RI of emerging technologies 
(Wender et al., 2014).

Monitoring the 
Evaluation and Benefits 
of responsible Research 
and Innovation (MoRRI)

Develops a list of RRI indicators for proper measurement of 
research and innovation responsibility, which could serve as KPIs 
(Gurzawska, 2021).

ORBIT Self-Assessment 
Tool

Its goal is to spark ideas for actions that will help put RRI into 
practice. It provides innovators with a series of questions organized 
in a 4 × 4 matrix: Process, Product, Purpose, People × Anticipate, 
Reflect, Engage, Act (Lehoux et al., 2020).

PRISMA It aims to help companies implement RRI in their innovation and 
social responsibility strategies. It is a toolbox composed by a 
self-assessment survey, a 5-criteria impact analysis, 10 KPIs, and a 
roadmap template (Lehoux et al., 2020).

Product Impact Tool 
(PIT)

It was developed with the aim of raising awareness of the 
possibility of influencing behavior through design. Its function is 
analysis and design support, both applicable to RI, in terms of 
identifying key issues and impacts and in terms of improving 
impacts, for example through design changes (Long et al., 2020).

(continued)
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Table 11.1 (continued)

Tool Description
Responsibility Navigator 
(RN)

It serves to support strategic-level reflections on ways to promote 
different accountability-related goals throughout the organization. 
It is important for addressing how innovators working in large 
organizations can be adequately supported by higher level 
managers to implement RRI at the operational level (Lehoux et al., 
2020).

Responsible Innovation 
COMPASS self-check 
tool

Developed with the intention of helping SMEs determine to what 
extent their practices align with IR principles, how to improve their 
innovation processes and outcomes, and how they compare to other 
companies (Gurzawska, 2021).

Responsible Innovation 
in Health (RIH)

This tool directs the attention of policymakers “upstream,” where 
they can promote innovations that can address significant 
system-level challenges and support more equitable and 
sustainable health services. This generates an overall accountability 
score that can be used to compare the respective value of different 
innovations (Silva et al., 2021).

Responsible Management 
of Innovation (RMoI)

It aims to provide innovators with a systematic way to identify and 
consider socioethical risks and opportunities. It is administered 
through a workshop and incorporates three distinct stages (Long 
et al., 2020).

RRI Maturity Model 
(RRI-MM)

The model proposes a combination of the maturity levels with the 
activities, processes, or artifacts that are associated with each level. 
Three categories are listed as purpose, process, and product (Stahl 
et al., 2017).

ROSIE Responsible 
Innovation Toolbox

Tool designed to support SMEs and other organizations to 
understand, assess and implement RI (Interreg Central Europe – 
ROSIE, 2020).

SDG Compass (SDG-C) The objective of the SDG compass is to guide companies in the 
process of aligning their corporate strategies with the sustainable 
developing goals of the United Nations. Furthermore, it gives 
indications on how companies can measure and manage their 
contribution to the SDGs (SDG Compass, 2015).

argued in Balland et al. (2019) and Schütz and Strohmaier (2022), European coun-
tries need to enhance their active presence in international innovation and competi-
tiveness networks, with all the consequences in terms of impact on their economic 
and social matrix. Moreover, European projects have also made significant contri-
butions to the development of the Global Sustainable Development Goals (SDGs) 
through their collaborative and social transformation potential (Moczek et al., 2021).

For each RRIT tool, a set of dimensions were identified that they use to catego-
rize RI. An attempt was made to group synonyms within the same dimension, such 
as transparency with visibility. This approach allowed the identification of 16 
dimensions as shown in the conceptual map presented in Fig. 11.2. Studies indicate 
that RI cannot be segmented, and the various dimensions should be interconnected, 
even as Voegtlin and Scherer (2017) state that economic, environmental, and social 
perspectives are associated with the sustainable development paradigm. This view 
is also adopted in Landeweerd et al. (2015) when advocating the interconnection 
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Fig. 11.2 RRIT dimensions

and incorporation in the governance of science and innovation. The dimensions 
identified in the conceptual map can be mutually reinforcing (e.g., greater reflexiv-
ity tends to promote greater inclusion, and vice versa). However, they can also be in 
tension and generate conflicts (e.g., anticipation can generate greater participation, 
but can also be resisted by scientists seeking to defend their autonomy, or their prior 
commitments to particular innovation trajectories). Making such tensions visible 
and bringing them into negotiation are important steps in making RI responsive. In 
short, it is a matter of integrating the dimensions and strategies for RI into a coher-
ent and legitimate governance approach.

Finally, the Table 11.2 in Appendix performs a comparative analysis of the RRIT 
tools. The most common dimensions identified in the RI frameworks are the social 
and educational dimensions. It is argued that the proposal of new products and ser-
vices must be aligned with user needs but must also have the potential to alleviate 
social and environmental challenges. Consequently, RI necessarily has to look at 
social innovation with the aim of developing solutions to the sustainability chal-
lenge (Dacin et al., 2010; Phillips et al., 2015). While social innovation is pursued 
by organizations or individuals with pro-social motivations, it is recognized that 
companies must have a corporate social responsibility (CSR). The concept of CSR 
is related to companies’ commitment to society. A socially responsible company 
should trace its actions in an ethical and transparent management. To do so, it needs 
to involve issues such as the quality of life and well-being of the company’s internal 
public, the relationship with stakeholders, and the reduction of negative impacts on 
the community and the environment (Sheehy & Farneti, 2021).
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The educational dimension is also relevant from two perspectives: science edu-
cation and learning. In Bhaduri and Talat (2020), it is recognized that a public dia-
logue between academia and science can help increase the understanding of 
innovations and their positive effects. This would increase the likelihood of market 
acceptance of a product or service. Companies can collaborate with universities and 
other educational institutions, attend public events, participate in discussion forums, 
etc. There is a relevant set of initiatives, short and long term, that can be promoted 
to bring companies and academia closer together. In another perspective, learning is 
a core element of RI. The goal is for companies to improve their processes and make 
them more efficient and sustainable. Technological evolution has helped build sus-
tainable development. However, the exploitation of one innovative technology is 
insufficient. RI practices should also look at organizational processes and make the 
company learn throughout this process by adopting sustainable products and prac-
tices (Bianchi et al., 2022).

11.5  Conclusions

In an ever-changing world, organizations must quickly respond and adapt to the 
constant changes perpetuated in the surrounding environment. Organizations must 
have the ability to create, acquire and transfer knowledge, so that they can modify 
their behaviour to reflect new knowledge and ideas. Innovation assumes the chal-
lenge of presenting something new or improved by an organization, through the 
different possible types of innovation and in all areas of the business, and which has 
as its main objective to transform this novelty into something with recognized value, 
for all its possible users and preferably for society in general. Innovation should be 
consequently responsible and generate relevant and sustainable value for all audi-
ences (e.g. society, users and shareholders). In this way, innovation can have the 
right impacts with the help of RI, as this is a framework that enables the governance 
and evaluation of innovations concerning their potentially harmful consequences 
and positive contributions to societal challenges.

There are several tools for measuring RI. However, given the emergence of the 
topic, there is no single tool that allows for a complete and comprehensive measure-
ment of all their dimensions. This study identified 18 RIATs and found a total of 16 
dimensions. The social and educational dimensions stand out as the most relevant 
considering the number of different frameworks that incorporate these dimensions. 
It was also possible to conclude that RI dimensions cannot be seen in isolation since 
there is a strong interconnection between them.

This work presents some limitations that it is important to address. First, the 
identification of the frameworks resulted from an exploratory qualitative research 
process. It is relevant to systematize this process by conducting a systematic litera-
ture review to understand in greater depth the characteristics of these tools and their 
scientific framework. It is also relevant to explore the applicability of these tools 
considering several activity factors. The health field was highlighted as an important 
activity sector for the application of these tools, but there are potentially other activ-
ity sectors in which RI is also a priority.
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