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Abstract
In the 1960s, influential thinkers defined design as a rational problem-solving approach to deal with the challenges of 
sustainable human development. In 2009, a design consultant and a business academic selected some of these ideas and 
successfully branded them with the term “design thinking.” As a result, design thinking has developed into a stream of 
innovation management research discussing how to innovate faster and better in competitive markets. This article aims to 
foster a reconsideration of the purposes of design thinking moving forward, in view of the sustainable development challenges 
intertwined with accelerating innovation in a perpetual economic growth paradigm. To this end, we use a problematization 
method to challenge innovation management research on design thinking. As part of this method, we first systematically 
collect and critically analyze the articles in this research stream. We uncover a prominent focus on economic impact, while 
social and environmental impacts remain largely neglected. To overcome this critical limitation, we integrate design thinking 
with responsible innovation theorizing. We develop a framework for responsible design thinking, explaining how to apply 
this approach beyond a private interest and competitive advantage logic, to address sustainable development challenges, 
such as climate change, resource depletion, poverty, and injustice. The framework contributes to strengthening the practical 
relevance of design thinking and its theoretical foundations. To catalyze this effort, we propose an agenda for future research.

Keywords Design · Responsible innovation · Responsible business · Circular economy · Sustainable innovation · 
Sustainability

Introduction

World War II was followed by an economic boom. Produc-
tion and consumption intensified quickly. Scientists started 
to point out that such rapid growth may not be sustained in 
the long run, without incurring into a global environmen-
tal and societal crisis (Carson, 1962; Fuller, 1969; Har-
din, 1968). In 1969, humans went to the moon and, for the 
first time, a picture of the Earth was taken from far away 
enough, to clearly see that our planet is relatively small and 
isolated in the universe, leaving nowhere else to go in case 
of a systemic collapse. Buckminster Fuller, an architect and 
influential thinker, started to talk about a “Comprehensive 
Anticipatory Design Science” that could be adopted to 
define an “Operating Manual for Spaceship Earth” (Fuller, 
1957, 1969). This was urgently needed to “design for the real 
world” (Papanek, 1971), dealing with the emerging crisis by 
optimizing the use of resources, ensuring their fair distribu-
tion, managing waste, and pollution (Carson, 1962; Fuller, 
1969; Hardin, 1968).

 * Brian Baldassarre 
 b.r.baldassarre@tudelft.nl

 Giulia Calabretta 
 g.calabretta@tudelft.nl

 Ingo Oswald Karpen 
 ingo.karpen@kau.se

 Nancy Bocken 
 Nancy.Bocken@maastrichtuniversity.nl

 Erik Jan Hultink 
 h.j.hultink@tudelft.nl

1 Faculty of Industrial Design Engineering, Delft University 
of Technology, Delft, The Netherlands

2 School of Business and Economics, Maastricht Sustainability 
Institute, Maastricht University, Maastricht, The Netherlands

3 CTF Service Research Center, Karlstad University, Karlstad, 
Sweden

4 Adelaide Business School, University of Adelaide, Adelaide, 
Australia

http://crossmark.crossref.org/dialog/?doi=10.1007/s10551-023-05600-z&domain=pdf
http://orcid.org/0000-0002-1576-1297


 B. Baldassarre et al.

Against this background, Herbert Simon, who was later 
awarded the Nobel Prize in economics for his ideas on 
rationality and decision-making, investigated design science 
as a process to create solutions for complex problems, 
including those systemic issues affecting society and the 
environment (Simon, 1968). Rittel and Webber (1973) 
further elaborated on the nature of these problems, arguing 
that they are “wicked” because they cannot be solved in the 
same context where they originated. Throughout the 1980s 
and 1990s, several academics elaborated on the role that 
designers may play in addressing these problems. This role 
can be boiled down to “reflecting in action”: experimentally 
introducing and improving new visual artifacts, products, 
services, buildings and urban environments to enhance the 
lives of people and society (Archer, 1979; Buchanan, 1992; 
Cross, 1982, 2007; Schön, 1983, 1992). More recently, 
“the business community has adapted design thinking from 
[these] engineering and architecture [views]” (p. 91), using it 
as an “umbrella term” (p. 92) to describe a problem-solving 
approach for innovating organizations (Hamington, 2019). 
Brown (2008) and Martin (2009) played a key role in this 
adaptation process (Brown & Martin, 2015). Neglecting 
some key environmental and social considerations in the 
original ideas, and putting emphasis on innovation with a 
business mindset, they created the label “design thinking” 
(Dunne & Martin, 2006). This discussion around “design 
thinking” progressively consolidated into a stream of 
innovation management literature (Verganti, 2017; Verganti 
et al., 2021).

Innovation management has developed over the last 
half century into a mature field of research with many 
dedicated high-quality journals and conferences (Linton 
& Thongpapanl, 2004). This field investigates how 
organizations depend on the successful development 
and introduction of new products and services to survive 
in the long term. Recurrent and enduring challenges 
of innovation management are, for instance, balancing 
innovation portfolios, dealing with disruption, integrating 
organizational, technological, and commercial priorities, 
building advantage through intangible assets and activities, 
and encouraging creativity (Dodgson et al., 2013). Multiple 
studies have investigated trends, drivers, and best practices 
in innovation management (e.g., Barczak et  al., 2009) 
and several academics offered recommendations for the 
application of research methodologies to investigate 
innovation management in a valid and reliable manner 
(e.g., Goffin et al., 2019). Recent specializations within 
the innovation management field are, for example, open 
innovation, data-enabled innovation, and design thinking.

Within this innovation management field, design thinking 
has indeed crystallized as a stream of research discussed 
by a community of scholars across several journals and 
academic conferences (Verganti et  al., 2021). Design 

thinking is defined as an experimental, user-centered, and 
collaborative approach to solve wicked problems (Brown, 
2009; Martin, 2009). This research stream emphasizes that 
“doing design thinking” relies on a set of practices that 
organizations can perform to accelerate the innovation 
process, achieve competitive advantage, and improve the 
economic performance of innovations (Elsbach & Stigliani, 
2018; Micheli et  al., 2019). While economic impact is 
indeed an important aspect, it is becoming increasingly clear 
that innovation management must consider environmental 
and social impacts as well (Elkington, 1998; Voegtlin & 
Scherer, 2017). For instance, accelerating innovation in 
the smartphone industry is linked to depletion of critical 
materials, deforestation, violation of human rights in 
developing countries, and rising greenhouse emissions 
(Akemu et al., 2016; Biedenkopf et al., 2019). On these 
grounds, Hamington (2019) recently stated that “design 
thinking needs a moral corollary” (p. 92) and proposed to 
integrate this stream of innovation management literature 
on design thinking with the business ethics literature. In 
a similar vein, Greenwood and Freeman (2018) pointed 
out that “many business innovation frameworks, from 
sophisticated theory published in top journals to ideas used 
in consulting and problem solving, could be improved and 
deepened by surfacing otherwise implicit ethical analysis” 
(p. 3).

Aiming to address these calls to action from a design 
thinking perspective, we turn to the business ethics literature 
on responsible innovation (de los Reyes & Scholz, 2022; 
Steen et al., 2021; Voegtlin & Scherer, 2017). The origins 
of this approach relate to the ideas of Jürgen Habermas, who 
discussed deliberative democracy and procedural justice 
(de Hoop et al., 2016). More recently, these ideas gained 
momentum in European policy-making, as addressing 
the environmental and social challenges of sustainable 
development became a cross-cutting issue under the 
European Framework Program for Research and Innovation 
Horizon 2020 (European Commission, 2013, 2018; de 
Hoop et  al., 2016; Mazzucato, 2018; Von Schomberg, 
2013). These challenges, such as climate change, resource 
depletion, poverty, and injustice, are essentially wicked 
problems, since they are interlinked and cannot be solved 
without systemic changes (Ferraro et  al., 2015; George 
et al., 2015, 2016; Reinecke & Ansari, 2016). Blok and 
Lemmens (2015) provide an example related to the energy 
production problem: producing biofuels may reduce 
greenhouse emissions contributing to climate change, but 
at the same time, it requires the use of land in developing 
countries, affecting local food supply chains, and leading 
to an international conflict of interest, in which not all 
stakeholders have the same decision-making power.

This discussion permeated from the policy domain into 
a stream of business ethics literature, due to the increasing 
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pressure on business organizations to mitigate their negative 
impacts in a globalized world (Scherer & Palazzo, 2011). 
Business ethics is a research field that has grown and 
developed into a large body of knowledge, discussed in 
dedicated journals such as the Journal of Business Ethics 
(Calabretta et  al., 2011), focusing on related research 
topics such as ethical judgments (Sparks & Pan, 2010), 
international business ethics, and environmental ethics 
(Fassin, 2000; Werhane & Freeman, 1999). Responsible 
innovation has become an important stream within the 
field of business ethics (Pandza & Ellwood, 2013; Voegtlin 
& Scherer, 2017). The responsible innovation literature 
elaborates on the features and conceptual dimensions of 
the approach from an organizational perspective (Burget 
et al., 2017; de los Reyes & Scholz, 2022; Gutierrez et al., 
2022; Lubberink et al., 2017). In this context, responsible 
innovation is defined as an experimental and collaborative 
approach of adaptive learning to solve wicked problems, 
with an ethical focus on economic, social, and environmental 
impacts (Voegtlin & Scherer, 2017; Von Schomberg, 2013).

Innovation management literature on design thinking and 
business ethics literature on responsible innovation present 
similar yet divergent approaches. Both approaches are based 
on an experimental process to address wicked problems from 
an organizational perspective. However, innovation manage-
ment scholars discuss design thinking with a user-centered yet 
narrow focus on competitive advantage and economic impact, 
while business ethics scholars discuss responsible innovation 
in view of holistic and ethical considerations geared toward 
achieving social, environmental, and economic impacts simul-
taneously. Considering these structural similarities and diver-
gences in scope, the objective of this article is to integrate the 
two approaches, advancing innovation management research 
on design thinking with a view on business ethics (Haming-
ton, 2019).

As a result, we propose a novel framework for what we 
call “responsible design thinking,” linking specific design 
thinking practices with conceptual dimensions of respon-
sible innovation. We substantiate ethical thinking in inno-
vation management by drawing on responsibility literature 
(e.g., Stilgoe et al., 2013; Voegtlin & Scherer, 2017), and 
reposition design thinking to bring back more of its original 
purpose of doing innovation for the benefit of society and the 
natural environment, rather than just for competitive advan-
tage. This revived connection contributes to addressing ethi-
cal and sustainable limitations of innovation management 
research on design thinking. At a foundational level, this 
stream of literature has been criticized for lacking theoreti-
cal grounding and unfolding “in a self-referential vacuum” 
(Johansson-Sköldberg et al., 2013; Verganti et al., 2021). 
Recent work suggests addressing the issue by connecting 
to other innovation theories (Gemser & Barczak, 2020; 
Verganti et al., 2021). Our link to responsible innovation 

advances these calls, providing theoretical grounding for 
design thinking practices, and conceptually explaining 
why and how they may be applied to address sustainable 
development challenges. At a higher level, infusing respon-
sible insights into the innovation management literature 
on design thinking serves to recalibrate its scope with a 
view on business ethics, as explicitly requested by recent 
articles (Greenwood & Freeman, 2018; Hamington, 2019; 
Steen et al., 2021). The scope is broadened beyond a myopic 
focus on economic impact, which largely ignores the social 
and environmental side effects of innovation (Staton et al., 
2016). Work in this sense is slowly emerging, although it 
is still limited and scattered (e.g., Baldassarre, 2021; Bal-
dassarre et al., 2019; Bason & Austin, 2019; Hamington, 
2019; Liedtka et al., 2017). Acknowledging the importance 
of these efforts, we leverage our proposed framework by 
putting forward a research agenda on responsible design 
thinking.

To develop the framework and research agenda, we use a 
rigorous problematization method (Alvesson & Sandberg, 
2011), which is introduced and explained in the next section.

Problematization Method

Problematization is a structured method to look critically 
at existing theories or literature streams and accordingly 
generate insights to guide future research (Alvesson & 
Sandberg, 2011, 2013, 2020). Using the words of Alvesson 
and Sandberg, the idea is to enable “an ‘opening up’ rather 
than a ‘building exercise,’ catalyzing new conversations 
rather than just continuing old ones” (Alvesson & 
Sandberg, 2020, p. 1291). To this end, the method 
does not focus on “gap-spotting” or “filling a gap,” “in 
order to extend a literature” while leaving its underlying 
assumptions unchallenged, but rather on looking critically 
at these assumptions to construct new theories (Alvesson 
& Sandberg, 2011, p. 247–248). The method essentially 
entails selecting a literature stream, critically reviewing 
it to identify and challenge underlying assumptions, and 
ultimately formulating new assumptions, frameworks, and 
research questions to guide its future development (Alvesson 
& Sandberg, 2011, 2013, 2020).

The method has already been applied by scholars to 
open new conversations driven by ethical considerations. 
For example, Okimoto (2014) has used the method in the 
field of social justice studies to problematize extant literature 
on retributive justice, while Matthews et al. (2016) used 
it to uncover inherent tensions within sustainable supply 
chain management. The method has also been used at the 
intersection between innovation management and business 
ethics research (Danatzis et  al., 2022; Greenwood & 
Freeman, 2018). Greenwood and Freeman (2018) argued 
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for the use of problematization to question narrow business 
views and innovation theories based on biased Western 
canons: “To be ethical, we need also to take responsibility 
for our conceptual frameworks and their embedded 
assumptions” (p. 1). In this spirit, we problematize 
innovation management research on design thinking to foster 
more responsible investigations on the subject.

Problematization is based on six steps: (1) identifying the 
literature stream and its key texts; (2) uncovering the current 
assumption(s) in the literature stream; (3) evaluating the current 
assumption; (4) proposing an alternative assumption; (5) relat-
ing the alternative assumption to its audience; and (6) reflecting 
upon the alternative assumption to guide future research.

The remainder of this article is structured according to the 
method and its six main steps. The first three steps of prob-
lematization are covered in the next section “challenging the 
innovation management literature on design thinking.” We 
systematically collected and critically analyzed the entire 
body of innovation management literature on design thinking. 
As a result, we identified a core underlying assumption and 
evaluated it through a series of discussions with academics 
and innovation practitioners, to unravel where its problem-
atic aspects lie. The fourth step of problematization is cov-
ered in the section “comparative analysis of design thinking 
and responsible innovation approaches.” We departed from 
the identification of the problematic aspects in the assump-
tion to introduce the literature on responsible innovation, 
compare it with design thinking, and ultimately argue for an 
integration of both approaches. We proposed an alternative 
assumption to open a new research avenue responding to for-
mer requests for infusing business ethics into design thinking. 
The fifth step of problematization is covered in the section 
“framework for responsible design thinking.” We related the 
alternative assumption to the audiences of innovation manage-
ment and business ethics scholars by articulating a conceptual 
framework through a process of conceptual integration of key 
elements from design thinking and responsible innovation. 
Finally, the sixth step of problematization is covered in the sec-
tion “discussion and research agenda.” We performed brain-
storming sessions and expert workshops to reflect upon the 
framework and alternative assumption and to generate relevant 
questions for future research on responsible design thinking.

Challenging the Innovation Management 
Literature on Design Thinking 
(Problematization Steps 1, 2, 3)

This section covers the first three steps of the 
problematization method. We identify the literature stream 
and its key texts; we uncover the current assumption in the 
literature stream; and we evaluate the current assumption.

In line with the guidelines of Alvesson and Sandberg 
(2013, 2020), the first step of our study was to focus the 
scope of our analysis upon the stream of innovation 
management literature on design thinking and to identify the 
key texts. The origins of innovation management literature 
on design thinking are connected to increasing saturation, 
competition, and pressure to innovate in the markets of 
industrialized countries (Prahalad, 2012; Verganti, 2017). 
In 2008, British designer Tim Brown and the global 
consultancy firm IDEO were successful in interpreting 
the current situation. Loosely building upon former design 
science theories, they created the label “design thinking” 
and promoted it in business innovation practice as a more 
experimental and user-centered approach, with a strong focus 
on solving consumers’ problems faster and better (Brown, 
2008; Hamington, 2019). Design thinking ideas quickly 
spread (Kolko, 2015; Martin, 2010). Many established 
organizations, such as IBM, Toyota, and 3 M, embraced it, 
while innovation consultancies incorporated them into their 
service portfolio (Liedtka et al., 2013). In parallel, behind 
well-marketed consultancy formulas, business academics 
started to focus on design thinking as well. In 2009, Roger 
Martin, an influential scholar, cherry picked certain elements 
from the design literature on problem-solving in the fields of 
engineering and architecture (e.g., Buchanan, 1992; Simon, 
1995), re-elaborated them from a business perspective in 
alignment with Brown, and published a book that promoted 
the idea that “design thinking is the new competitive 
advantage” for firms (Martin, 2009). This idea gained 
momentum, leading to the consolidation of an innovation 
management literature stream on design thinking.

This process of consolidation is ongoing, and it has been 
driven by several authors (Verganti, 2008, 2009; Verganti 
et al., 2021). For example, Liedtka (2015) linked design 
thinking to superior innovation performance through 
cognitive bias reduction, while Micheli et  al. (2018) 
discussed the competitive and industry conditions needed 
for elevating design to a strategic function. Elsbach and 
Stigliani (2018) explained how infusing design thinking 
into an organizational culture accelerates experiential 
learning, ultimately fostering a competitive advantage. 
Kumar and Holloway (2009) argued that design thinking 
can be used to improve partnerships and channel strategies, 
as well as portfolio management and the revenue model 
for an organization to grow. In a similar vein, Kolko 
(2015) explained that large firms may use design thinking 
to globalize their business, and Beverland et al. (2015) 
discussed the relevance of design thinking as a mechanism 
to sustain growth and brand equity. Gruber et al., (2015, 
p. 1) describe successful firms that have “exploited design 
to translate technological innovation into products that 
deliver compelling customer experiences and have come to 
dominate their respective industry sectors.” Zooming out, 
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Verganti et al. (2021) recently described design thinking as 
a “paradigm” within the innovation management literature. 
These examples are relevant to point out that innovation 
management scholars extensively studied the economic 
impact of applying design thinking. However, it also became 
clear that economic impact cannot be pursued at the expense 
of society and the environment, which may collapse under 
the stress of unsustainable growth (Meadows et al., 1972; 
Rockström et al., 2009).

In recent years, a few scholars started a conversation about 
design thinking in relation to societal issues. For example, 
Liedtka et al. (2017) wrote a book on “design thinking for 
the greater good,” illustrating case studies of innovation in 
the areas of health care, agriculture, transportation, social 
services, and security, performed both by governments 
and by business organizations. Bason and Austin (2019) 
examined the application of design thinking in the public 
sector to make a positive social impact. To better understand 
if and how innovation management scholars investigated the 
impact of design thinking beyond an economic sense, also 
considering impacts on society and the environment, we 
systematically conducted a literature review with a critical 
lens.

To systematically search for literature in this space, we 
departed from a recent article published by Micheli et al. 
(2019) as a blueprint. To this end, we applied “Design*” and 
“Think*” as search strings within the title or abstract of peer 
reviewed journals across three databases (ProQuest, Scopus, 
Science Direct) over the period 2006–2022. The start date 
of 2006 was chosen for the search because this is when the 
term design thinking first emerged in the innovation manage-
ment discourse within an interview article (Dunne & Mar-
tin, 2006), followed by two seminal publications (Brown, 
2008; Martin, 2009). Our search returned 11,867 articles. 

To ensure a focus on innovation management literature, we 
retained articles published in management journals recog-
nized as core by the innovation management research com-
munity (as listed by Thongpapanl, 2012). We also retained 
articles from some additional management journals included 
in the Association of Business School Academic Journal 
Quality Guide and emerged as key outlets for innovation 
management research in more recent years (Micheli et al., 
2019). We also included articles published in two journals 
at the crossroad between design and innovation management 
(i.e., Design Management Journal and Design Management 
Review). We removed articles appearing in more than one 
database, ending up with 691 articles. Subsequently, two of 
the authors scanned and discussed the title and abstracts of 
the articles and eliminated those not focusing specifically on 
design thinking as an approach for innovation management. 
Particularly, we excluded articles discussing design thinking 
in general, or focusing on methodological aspects of design 
thinking, or including design thinking as a marginal concept. 
This step resulted in a final sample of 115 articles published 
in 42 journals. Figure 1 visualizes the process to derive this 
final sample.

The second step of problematization was to analyze 
all the papers in the sample to uncover their shared 
underlying assumption. As an essential part of the broader 
problematization process, this analysis was based upon the 
principles of critically reviewing the extant literature as 
described by Alvesson and Sandberg (2020). In particular, 
the analysis was performed with a reflective approach, 
avoiding taking consolidated views for granted, while 
maintaining a selective focus on a specific aspect of the 
literature. Accordingly, the lead researcher made a full-
text reading of all articles in the sample, with a focus on 
identifying all mentions of the economic, social, and/

Fig. 1  Process used to derive the final sample of 115 articles analyzed within the problematization method
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or environmental impacts of applying a design thinking 
approach in innovation management, in line with sustainable 
business theory (Elkington, 1998). This focus was informed 
by sustainability theory (Elkington, 1998). All relevant 
passages were highlighted, leading to a preliminary 
categorization of the articles. To prevent subjective bias 
and improve reliability of the categorization, two other 
authors screened the highlighted passages of the articles 
and accordingly reviewed the preliminary categorization, 
making comments and changes where appropriate. The 
lead researcher then used their inputs to make a final 
categorization, which is reported in Appendix A, and 
summarized in Table 1.

Table 1 shows that all the innovation management articles 
on design thinking were published between 2006 and 2022. 
In line with the innovation management view of design 
thinking, 90% of the articles focus on economic impact and 
discuss design thinking as an approach for businesses to 
gain a competitive advantage through superior innovation 
performance. 40% of the articles focus on social impact 
and discuss design thinking as a “user-centered” approach 
that businesses, nonprofits, and governments can apply to 
improve people’s lives through social innovation. Social 
impact is thus discussed significantly less than the economic 
impact. Even more significant is that only 7% of the articles 
focus on environmental impact. These few articles mention 
that design thinking can in principle be helpful to address 
pressing environmental issues. However, this small fraction 
of research does not elaborate on the nature of such problems 
and provides only limited empirical evidence on how to 
resolve them.

We collectively reflected on the results reported in 
Table 1, aiming to uncover the root causes behind the imbal-
ance of focus between economic, social, and environmental 
impact. We did so through a series of group and face-to-face 
discussions within the author team. In addition, we engaged 
in various informal discussions on the subject with other 
academics and innovation practitioners in our networks. 
These discussions led to the insight that a main reason why 
most articles focus on economic impact at the expense of 

social and environmental impacts is rooted into an under-
lying assumption embedded in two seminal texts: “Design 
Thinking” by Brown (2008), and “The Design of Business: 
Why Design Thinking is the Next Competitive Advantage” 
by Roger Martin (2009). The underlying assumption of these 
texts is:

Design thinking is an approach that supports 
organizations in gaining competitive advantage, by 
balancing the desirability, feasibility, and viability 
criteria in their innovation processes and outcomes.

The third step of problematization was to evaluate this 
assumption. Desirability is about identifying customers 
and interpreting what they need and want. Feasibility is 
about leveraging resources and the stakeholder network to 
create better innovation outcomes which respond to these 
wishes. Viability is about finding a profitable and scalable 
business model to profit from the effort. Balancing these 
criteria can lead to better innovation outcomes, hence 
competitive advantage. This assumption emerges rather 
explicitly from a combined read of the two texts. Most of the 
articles in our sample consistently cite these texts proposing 
various and essentially analogous formulations of the same 
assumption, while largely taking for granted its validity, 
and considering it as a cornerstone of the consolidating 
design thinking paradigm (Verganti et al., 2021). In other 
words, this assumption is closely related to the ontology and 
fundamental constituents of the design thinking paradigm. 
Literature on the problematization approach recognizes 
that such long-standing and explicit assumptions related to 
paradigms that remain taken-for-granted over time, often 
present problematic aspects in need of reconsideration 
(Alvesson & Sandberg, 2013). Our collective reflections and 
discussions on the subject resonate with this view.

In the awareness of the pressing challenges posed by 
sustainable development (Brundtland, 1987; ***United 
Nations, 2015), we argue that the assumption at hand has 
become problematic, misleading the scope of the design 
thinking literature. The notion of organizations competing 
to innovate is not necessarily in contrast with sustainable 

Table 1  Innovation management literature discussing the economic, social, and environmental impact of design thinking

Design thinking articles

All Economic impact Social impact Environmental impact

Discuss design thinking as 
an innovation management 
approach

Discuss design thinking as an 
approach for businesses to gain 
competitive advantage through 
superior innovation performance, 
elaborating on implementation 
drivers and barriers

Discuss design thinking as a user-
centered approach that businesses, 
nonprofits, and governments can 
apply to improve people’s lives 
through social innovation

Discuss design thinking as an 
approach to  address pressing 
environmental issues, without 
elaborating on the nature of 
such issues, and providing 
limited evidence from real 
cases

115 articles 104 articles 46 articles 8 articles
100% 90% 40% 7%
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development. On the contrary, healthy competition can 
become an engine to solve environmental and social prob-
lems (Garriga & Melé, 2004; Waheed & Zhang, 2022). 
However, when competition is driven only by an economic 
logic based on limited and / or biased criteria, environmental 
and social issues are neglected and treated as acceptable 
externalities, resulting in negative impacts (Elkington, 1998; 
Johnston et al., 2021). In this regard, the desirability, feasi-
bility, and viability criteria have intrinsic limitations, which 
render the assumption problematic.

Feasibility and viability relate to technical and financial 
concerns, while desirability is functional to consider what 
people need and want. Thus, environmental and social 
impacts are clearly not yet an integral part of the design 
thinking equation, which may result in negative impacts in 
practice. This blind spot is clearly visible in the results of our 
critical literature review. Concerning social impacts, we note 
that the desirability criteria present some critical tensions 
with what may be desirable for society as a whole. What indi-
vidual consumers want for themselves is intrinsically subject 
to individual bias and may be in contrast with the collective 
interest of society (Godelnik, 2017; Hardin, 1968). For exam-
ple, frequently buying a brand-new smartphone is desirable 
for many individuals; yet, it also produces a negative impact 
on the environment (e.g., mining, greenhouse emissions, 
resource depletion) and on society (e.g., conflict minerals, 
exploitation of workers) along the supply chain (Akemu 
et al., 2016). At the same time, whether these individuals 
truly desire the new phone is debatable as well, because in a 
free-market economy, firms are incentivized to deliberately 
create new consumer needs to thrive, often at the expense of 
human well-being (Bauman, 2013). This example resonates 
with how desirability is discussed in the innovation manage-
ment literature on design thinking, which explicitly connects 
the concept with individual needs of customers and commer-
cial success of firms (Elsbach & Stigliani, 2018, p. 23). This 
narrative revolving around individual users and customers is 
likely to result in negative externalities for society. Another 
example is provided by the unchecked rise and adoption of 
mobile devices and social networks, which has enabled new 
forms of human connection, but it has also contributed to 
severe social problems, including political crises in Europe 
and the United States, spreading of addiction, depression, 
and other psychological disorders at scale (Andrew & Baker, 
2021; Du, 2021).

As these negative impacts of accelerating innovation (which 
design thinking may contribute to) on society and the environ-
ment are becoming more and more evident, the awareness of 
citizens and governments is increasing rapidly. Business organi-
zations are increasingly held morally and politically responsible 
for their impact on society and the environment (Scherer & 
Palazzo, 2011; Scherer et al., 2016). Considering this respon-
sibility, we turn to responsible innovation, a research stream 

in the field of business ethics urging academics and managers 
to consider these impacts and proposing an approach to deal 
with them (de los Reyes & Scholz, 2022; Gutierrez et al., 2022; 
Voegtlin & Scherer, 2017). Aiming to explore if responsible 
innovation ideas can inform the problematic assumption behind 
the business view on design thinking, in the next section, we 
make a comparative analysis of both approaches.

Comparative Analysis of Design Thinking 
and Responsible Innovation Approaches 
(Problematization Step 4)

This section covers the fourth step of the problematization 
method. We propose an alternative assumption by turning 
to the literature on responsible innovation. We make a 
comparative analysis of the design thinking and responsible 
innovation approaches. To do so, we first characterize both 
approaches in a detailed manner and then discuss similarities 
and differences.

To describe the design thinking approach, we use the 
Double Diamond model from the British Design Council 
(2007). This model describes the design thinking approach 
as an iterative process unfolding through a sequence of four 
phases. We selected this model based on a consultation with 
experts, because it is also often used in the articles included 
in our critical review (e.g., Elsbach & Stigliani, 2018; Gru-
ber et al., 2015). Then, we clustered the practices within 
each step and focused on the most frequently mentioned 
ones. To validate our selection, we again consulted academic 
and professional experts, who helped us in addressing open 
issues (e.g., where to place practices that are strongly linked 
to more than one phase of the design thinking process). Fig-
ure 2 specifies the phases and the selected practices. The 
process starts with a discovery phase (visualized in blue). In 
this phase, a problematic situation is explored by identifying 
its boundaries, stakeholders, and constraints. The goal is to 
generate a point of view (i.e., the practice of framing) to 
inform innovative solutions (Hey et al., 2007; Schön, 1988). 
In the subsequent definition phase (visualized in pink), the 
different perspectives and insights related to the problem 
space are integrated into a shared vision (i.e., the practice 
of envisioning) and objectives for the innovation process 
(Fuller, 1957; Verganti, 2008). During the development 
phase, (visualized in yellow) involved stakeholders collabo-
ratively conceptualize and discuss potential ideas (i.e., the 
practice of co-creating) to shape a solution space in which 
the problem should be addressed (Gemser & Perks, 2015; 
Sanders & Stappers, 2008). The process concludes with the 
delivery phase (visualized in green), in which solution con-
cepts are quickly built and tested with users and stakeholders 
(e.g., the practice of prototyping) and then iteratively refined 
toward implementation (Liedtka, 2015; Schön, 1992).
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Turning to responsible innovation, on a conceptual 
level, the scope relates to addressing wicked problems as 
well, which are linked to global environmental and social 
issues such as climate change, resource depletion, poverty, 
and injustice, against the background of economic as well 
as ethical considerations (Ferraro et al., 2015; Voegtlin & 
Scherer, 2017). From a structural standpoint, the responsi-
ble innovation approach is based on a collaborative, itera-
tive, and experimental process of adaptive learning (Owen 
et al., 2021; Robaey & Simons, 2015). Since the outcomes of 
innovation may be difficult to foresee, but have an immedi-
ate impact on society, innovating responsibly should enable 
learning from mistakes to constantly improve solutions for 
society (Robaey & Simons, 2015). Aiming to better under-
stand this process, Stilgoe, Macnaghten and Owen (2013) 
proposed four theoretical dimensions that distinguish it 
from “non-responsible” innovation: reflexivity, anticipation, 
inclusion, and responsiveness. Drawing on these insights, we 
propose a visual representation of responsible innovation 

(Fig. 3). The iterative nature of the process is visualized with 
a looping line, and the four theoretical dimensions with dif-
ferent colors. Reflexivity (visualized in blue) entails using 
dialogue to go beyond individual perspectives and jointly 
reflect on critical issues, and their ethical, social, and envi-
ronmental implications. Anticipation (visualized in pink) 
entails thinking in a systemic way and foreseeing plausible 
and desirable outcomes for innovation. Inclusion (visual-
ized in yellow) entails involving a broader range of relevant 
stakeholders and collectively negotiating the objective of 
innovation while taking all interests into account. Finally, 
responsiveness (visualized in green) entails considering 
emerging knowledge and insights and consequently adjust-
ing the shape and direction of innovation.

Based on the insights presented in the previous para-
graphs, we now compare the responsible innovation and 
design thinking approaches. Comparing design thinking 
with other innovation approaches has already been used to 
provide more solid theoretical grounding to design thinking 

Fig. 2  Double Diamond model and underlying practices for “doing design thinking.” Based on: British Design Council (2007), Elsbach and 
Stigliani (2018) and Gruber et al. (2015)

Fig. 3  Conceptual representation of responsible innovation. Based on: Stilgoe et al. (2013), Voegtlin and Scherer (2017) and Von Schomberg 
(2011)



Responsible Design Thinking for Sustainable Development: Critical Literature Review, New…

research and to address its emerging theoretical gaps. For 
example, Magistretti et al. (2021) recently paralleled design 
thinking with dynamic capabilities, while Klenner et al., 
(2021) explored the relationship between design thinking 
and effectuation approaches, going back to their roots and 
identifying similarities between their practices and princi-
ples. In a similar way, we now compare design thinking and 
responsible innovation.

Both approaches propose an iterative and experimental 
business innovation process for addressing wicked prob-
lems (Blok & Lemmens, 2015; Plattner et al., 2009; Simon, 
1968; Von Schomberg, 2011). Thus, we conclude that at 
a high level, the design thinking and responsible innova-
tion approaches present interesting similarities in terms 
of structural features (i.e., iterative and experimental pro-
cess) and, at least in principle, also in terms of scope (i.e., 
addressing wicked problems). However, with regard to the 
scope, detachment arises when moving from the abstract 
to a more concrete level. Innovation management scholars 
focus primarily on how design thinking can be leveraged 
to solve user/consumer problems faster and more effec-
tively, to gain competitive advantage and economic growth 
(Elsbach & Stigliani, 2018; Micheli et al., 2018). On the 
other hand, business ethics scholars adopt a holistic focus 
beyond economic aspects and individual-user needs, elabo-
rating on how an organization, or multiple collaborating 
organizations, can innovate responsibly in view of wider 
implications for society and the environment (Ferraro 
et al., 2015; Voegtlin & Scherer, 2017). Considering the 
structural similarities and scope detachment, we propose 
integration of the two approaches, responding to former 
requests to infuse ethical considerations into design think-
ing (Greenwood & Freeman, 2018; Hamington, 2019). On 
these grounds, we propose a new assumption for innovation 
management research on a more responsible design think-
ing paradigm. That is:

Design thinking is an approach that supports organiza-
tions in collaboratively addressing the challenges of 
sustainable development, by considering the desirabil-
ity, feasibility and viability criteria, within responsible 
innovation processes and outcomes that are ethically 
acceptable for society and the environment.

This alternative assumption entails going beyond the 
notion of competitive advantage (i.e., current assumption), 
considering what people need and want, what is technically 
possible and what is financially possible, with what is ethi-
cally acceptable for society and the environment (i.e., respon-
sibility). Aiming to relate the new assumption to our audience 
of innovation management scholars, in the next section, we 
integrate insights from the design thinking and responsible 
innovation literatures into a conceptual framework.

Framework for Responsible Design Thinking 
(Problematization Step 5)

This section covers the fifth step of the problematization 
method. We relate the alternative assumption to its 
audience of innovation management and business ethics 
scholars by advancing a conceptual framework for 
responsible design thinking. Specifically, linking design 
thinking and responsible innovation in an integrative 
framework offers more of an ethical and sustainable 
grounding for innovation management. The development 
of the framework is based on a process of conceptual 
integration (MacInnis, 2011). MacInnis (2011) explains 
that integration serves to derive conceptual contributions 
in innovation management research, and accordingly 
defines it as: “seeing previously distinct pieces as a unified 
whole whose meaning is different from its constituent 
parts” (p. 138). In terms of application, MacInnis (2011) 
explains that “integration involves synthesis of previous 
findings to generate novel perspectives and frameworks” 
(p. 146).

To accomplish the integration, we first searched the 
extant literature discussing design thinking practices in 
relation to the theoretical dimension of responsible inno-
vation. A first selection of texts, including scientific arti-
cles and books published in different domains, was done 
by the authors, based on their knowledge. The sample 
was enlarged using the reference lists of these texts with 
a snowballing technique (Wohlin, 2014). Additional lit-
erature was also found on Web of Science and Scopus 
using different combinations of design thinking practices 
and theoretical dimensions of responsible innovation as 
keywords. When we identified a potentially relevant text, 
we did a preliminary screening looking for mentions of a 
design thinking practice in relation to a responsible inno-
vation dimension, or vice versa. The text was retained only 
in case this relation was clear and explicit. The process 
was iterated until we derived enough articles to integrate 
relevant knowledge fragmented across different domains. 
We did a full-text screening of the contributions looking 
for passages discussing how a specific design thinking 
practice may be linked with a theoretical dimension of 
responsible innovation, and what the outcome of such a 
link may be. The one-to-one link between design think-
ing practices and responsible innovation dimensions 
gradually emerged and the related findings were synthe-
sized into four tables, which are reported in Appendix B. 
These tables represent the foundations of our framework, 
described in the main text of the paper, and are visually 
synthesized in Fig. 4.

Figure  4 is based on the same color scheme from 
Figs.  2 and 3. This figure merges the four theoretical 
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dimensions of responsible innovation (i.e., reflexivity, 
anticipation, inclusion, responsiveness) with the four 
phases (i.e., discovery, definition, development, delivery) 
and four practices (i.e., framing, envisioning, co-creating, 
prototyping) of design thinking.

Responsible design thinking starts with a discovery phase 
(blue), to generate multiple perspectives for innovation around 
a social and/or environmental challenge (i.e., reflective fram-
ing), turning the challenge into responsible policies (number 
1). Consequently, in the definition phase (pink), the implica-
tions of innovation on society and the environment are foreseen 
(i.e., anticipatory envisioning), turning the policies into specific 
responsible project ideas (number 2). Then, the development 
phase (yellow) establishes concrete innovation schemes in 
the interest of society and the environment (i.e., inclusive co-
creating), resulting in responsible coalitions of organizations 
(number 3). Finally, the delivery phase (green) embeds social 
and environmental requirements flexibly over time into innova-
tion outcomes (i.e., responsive prototyping), leading to respon-
sible products and services (number 4). While the outcome of 
innovation cannot be fully foreseen, its consequences may have 
an immediate impact on society and the environment (Robaey 

& Simons, 2015). Hence, emerging products and services do 
not represent the end of the process: they shape and modify 
the original challenge, resulting in a new cycle of a continuous 
effort and reflection. Furthermore, the process is rarely charac-
terized by a linear sequence (British Design Council, 2007), as 
indicated by the four loops featured in each of the four phases. 
The next paragraphs will discuss the theoretical connections 
underlying the core elements of our conceptual framework. 
Overall, and in contrast with common design thinking frame-
works (e.g., the Double Diamond), its novelty lies into outlin-
ing design thinking practices in new distinctive ways, which 
serve to achieve responsible innovation outcomes and address 
sustainable development challenges. This was possible thanks 
to the integration of performative design thinking knowledge 
with theoretical responsible innovation insights. Appendix B 
provides supplementary evidence in this regard.

Discovery Phase: Framing, Reflexivity, 
and Responsible Policies

The discovery phase serves to identify a problematic situa-
tion, including its boundaries, opportunities and constraints, 

Fig. 4  Conceptual framework for responsible design thinking. Based on: British Design Council (2007), Gruber et al. (2015) and Stilgoe et al. 
(2013)
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as well as generating a problem space (Gruber et al., 2015). 
In this phase, the design thinking practice of framing may be 
leveraged to realize the responsible innovation dimension of 
reflexivity. The design thinking literature explains that fram-
ing entails asking open, hypothetical, and provocative ques-
tions to challenge existing beliefs and iteratively determine a 
point of view that allows interpreting and solving the prob-
lematic situation (Paton & Dorst, 2011; Schön, 1988). Thus, 
framing allows (re)interpreting problems to lay the foundation 
for the design of innovative solutions (Dorst, 2011), iteratively 
transforming an abstract reflection into the premise for con-
crete action (Schön, 1983). In parallel, the responsible innova-
tion literature explains that reflexivity requires using dialogue 
to go beyond individual perspectives and jointly reflect on 
a sustainable development challenge (Stilgoe et al., 2013; 
Voegtlin & Scherer, 2017). Former literature has already 
linked framing and reflexivity. For example, Schön and Rein 
(1994) argued to leverage framing in order to make sense 
of the “intractable controversies” of society and create new 
policy frames for addressing them in a more informed man-
ner. Building on these grounds, we posit that in the discovery 
phase of the design thinking process, the iterative practice of 
framing contributes to reflecting deeply and jointly on a sus-
tainable development challenge and turning it into a problem 
space. Former research indicates that this type of problem 
space may become concrete through responsible policies, 
which represent the emergent foundation for public debate 
and consequent action. Thus, it is important to clarify that the 
responsible design thinking practice of reflective framing is 
not about converging toward the definition of a single point 
of view to redefine an innovation project brief—like “regu-
lar” framing (e.g., Gruber et al., 2015)—but rather about a 
divergent discovery effort for generating multiple and diverse 
perspectives to foster debate on complex issues affecting the 
communal good (Vliegenthart & Roggeband, 2007; Windahl 
et al., 2020). The definition of circular economy policies and 
calls for industry actions represent s concrete examples of 
reflective framing, where multiple stakeholders gather in 
technical working groups to deliberate on the boundaries 
and cornerstones of a solution space for potential responsible 
innovation efforts addressing waste management and resource 
scarcity issues. This example is pertinent, since the circular 
economy and responsible innovation constructs are linked to 
each other in EU policy making, within the Horizon 2020 
Framework Programme (Burget et al., 2017; European Com-
mission, 2018, 2019a, 2019b; Hartley et al., 2023).

Definition Phase: Envisioning, Anticipation, 
and Responsible Project Ideas

In the definition phase, insights combine into a problem defini-
tion to aid in generating meaningful solutions for the problem 
at hand (Gruber et al., 2015). The design thinking practice of 

envisioning may feature in this phase to realize the responsi-
ble innovation dimension of anticipation. The design thinking 
literature explains that envisioning entails gradually and itera-
tively defining future directions and using these future direc-
tions as starting points for defining innovative solutions (Fuller, 
1957; Karpen et al., 2017). Envisioning is crucial for design-
driven innovation (Verganti, 2008) to conceive new meanings 
for product and service solutions, and thus pursue radical inno-
vation directions. In parallel, the responsible innovation litera-
ture explains that anticipation refers to thinking systemically 
about a sustainable development challenge, foreseeing innova-
tion outcomes that are socially desirable, environmentally rea-
sonable, and ethically acceptable (Stilgoe et al., 2013; Voegltin 
and Scherer, 2017). Earlier literature already linked envision-
ing and anticipation. Six decades ago, Buckminster Fuller 
(1957) advanced the idea of a “comprehensive anticipatory 
design science” to define a “global vision” to guide responsible 
human development toward a desirable future, addressing sus-
tainability problems by “planning innovation” projects. More 
recently, Prestes Joly et al. (2019) argued that envisioning new 
service ecosystem projects is essential to enable institutional 
change, and ultimately anticipate a better future based on more 
sustainable lifestyles and consumption practices. On these 
grounds, we posit that in the definition phase of the design 
thinking process, the iterative practice of envisioning serves to 
anticipate specific objectives for a broader sustainable develop-
ment challenge. Former research indicates that these objectives 
may be embedded into responsible project ideas. Thus, the 
responsible design thinking practice of anticipatory envision-
ing is not about developing future scenarios of how users will 
interact with new design concepts—like “regular” envisioning 
(Plattner et al., 2009)—but rather striving to foresee the impli-
cations of innovations on human development and livability on 
the planet (Fuller, 1957; Rockström et al., 2009). Going back to 
the former circular economy example, after a solution space for 
interventions is defined through reflective framing, the defini-
tion of specific project ideas, complemented by a prospective 
estimation of foreseen environmental (e.g., carbon emission 
reduction), social and economic impacts (e.g., employment 
creation), represents an anticipatory envisioning effort.

Development Phase: Co‑Creating, Inclusion, 
and Responsible Coalitions of Organizations

The development phase revolves around collaborative 
and creative approaches to engage project stakeholders in 
developing a solution space (Gruber et al., 2015). In this 
phase, the design thinking practice of co-creating may 
contribute to realizing the responsible innovation dimension 
of inclusion. The design thinking literature explains that 
co-creating entails collaborative and iterative generation 
of innovation solutions by leveraging inputs and resources 
from the involved stakeholders (Gemser & Perks, 2015; 
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Micheli et al., 2018). To this end, a variety of tools have 
been developed, including Lego Serious Play and rapid 
co-creation, as well as a variety of brainstorming techniques 
(Bocken et al., 2023; Brown, 2008; Gardien et al., 2016; 
Roos et al., 2004). In parallel, the responsible innovation 
literature uses the conceptual dimension of inclusion to 
indicate the importance of working collaboratively while 
addressing the complexity of sustainable development 
challenges (Mazzucato, 2018; Stilgoe et al., 2013). Earlier 
literature has linked co-creating and inclusion. For example, 
Voegtlin and Scherer (2017) discuss “inclusion” in terms 
of global solutions for sustainable development co-created 
by multiple firms, NGOs and governments. Manzini (2017) 
links the responsibility of co-creating a more cohesive and 
resilient society with the establishment of new coalitions of 
organizations. Building upon this line of argumentation, we 
posit that in the development phase of the design thinking 
process, the iterative practice of co-creating ensures the 
inclusion of multiple stakeholders in a solution space. 
Former research indicates that this solution space may 
emerge through the formation of responsible coalitions of 
organizations. Therefore, the responsible design thinking 
practice of inclusive co-creating is not simply about the 
involvement of users and customers—like “regular” 
co-creating (Gemser & Perks, 2015; Sanders & Stappers, 
2008)—but rather about establishing governance schemes 
and alliances for sustainable development (Voegtlin & 
Scherer, 2017). Inclusive co-creation is exemplified again 
in the EU context by the establishment of consortia and 
alliances including the public sector, academic institutions, 
business actors, and representatives of local communities, 
joining forces to cohesively develop solutions for circular 
industry at a national and regional scale (Baldassarre & 
Calabretta, 2023; Baldassarre & Saveyn, 2023).

Delivery Phase: Prototyping, Responsiveness, 
and Responsible Products and Services

The delivery phase centers on iteratively testing promising 
solutions with stakeholders to gradually adjust, improve, and 
combine them into a feasible and viable outcome (Gruber 
et al., 2015). In this phase, the design thinking practice of 
prototyping helps to accomplish the responsible innovation 
dimension of responsiveness. The design thinking literature 
explains that prototyping essentially consists of building an 
artifact that can be readily implemented and progressively 
adjusted over time as new requirements emerge (Liedtka, 
2015; Schön, 1992). By combining different communication 
languages (e.g., visualizations, working models), prototypes 
make intangible business ideas explicit and understandable 
(Karpen et al., 2017; Kumar & Holloway, 2009). In paral-
lel, the responsible innovation literature explains that respon-
siveness requires flexibility as to the shape and direction of 

innovation in reaction to emerging knowledge and to the 
dynamic and "wicked" nature of sustainable development 
challenges (George et al., 2016; Stilgoe et al., 2013). For-
mer literature has linked prototyping and responsiveness. For 
example, Viswanathan and Sridharan (2012) explore how 
firms can prototype and test product and service concepts 
in emerging markets, to allow customization and respond to 
individual and communal needs in a more flexible way. In a 
similar vein, Baldassarre et al., (2020a, 2020b) and Lubberink 
et al. (2017) argue that prototyping is an essential practice to 
plan and execute small-scale pilots, to flexibly experiment 
with the integration of environmental requirements into the 
product and service development process, and to respond to 
sustainability challenges. On these grounds, we posit that in 
the delivery phase of the design thinking process, the itera-
tive practice of prototyping helps respond to a sustainable 
development challenge through specific outcomes. Former 
research indicates that such outcomes may be represented 
by responsible products and services. Given the complexity 
of the sustainable development challenges and the number 
of stakeholders involved, the responsible design thinking 
practice of responsive prototyping is not a short sprint—as 
sometimes suggested for “regular” prototyping (Knapp et al., 
2016)—but rather a long marathon in which social and envi-
ronmental criteria are quickly and flexibly incorporated over 
time into product and service outcomes (Hillgren et al., 2011). 
A concrete example of responsive prototyping is provided by a 
recent Horizon 2020 circular economy project (zerobrine.eu), 
where collaborating organizations progressively built with a 
trial-and-error approach over the course of four years, a demo-
plant in the Port of Rotterdam, to recover high-purity minerals 
from industrial wastewater, improving waste management and 
resource efficiency at a local scale.

Discussion and Research Agenda 
(Problematization Step 6)

This section covers the sixth step of the problematization 
method, which reflects upon the alternative assumption 
and framework to guide future research. The reflection is 
informed by a series of brainstorming sessions, in which the 
first three authors discussed the contribution of this work, 
as well as in a workshop with external academic experts in 
the innovation management community. The aim is moving 
innovation management research forward by integrating it 
with business ethics literature, proposing relevant questions 
within a research agenda for responsible design thinking.

The starting point of the reflection is the critical literature 
review and identification of a core assumption underlying 
innovation management research on design thinking. That is: 
design thinking is an approach that supports organizations in 
gaining competitive advantage, by balancing the desirability, 
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feasibility, and viability criteria in their innovation processes 
and outcomes. This assumption relates to the ontology and 
fundamental relevance of the design thinking paradigm and 
has been taken for granted in the innovation management 
literature (Calabretta et al., 2016, 2017). Nevertheless, the 
assumption is problematic because the desirability, feasibility, 
and viability criteria have intrinsic limitations that put empha-
sis on economic growth, while neglecting the social and envi-
ronmental problems seen as externalities, while governments 
and citizens increasingly hold organizations morally and 
politically responsible for these impacts (Scherer & Palazzo, 
2011; Scherer et al., 2016). Consequently, we propose the 
alternative assumption that design thinking is an approach 
that supports organizations in collaboratively addressing the 
challenges of sustainable development, by considering the 
desirability, feasibility and viability criteria, within respon-
sible innovation processes and outcomes that are ethically 
acceptable for society and the environment. This alternative 
assumption flows into our conceptual framework that specifies 
four responsible design thinking practices: reflective framing, 
anticipatory envisioning, inclusive co-creating, and respon-
sive prototyping. In contrast with common design thinking 
frameworks, these practices are now adapted to the specific 
purpose of responsible innovation. The proposed responsi-
ble innovation practices represent mechanisms to concretely 
design responsible outcomes toward sustainable develop-
ment, by gradually unpacking and addressing the epistemic 
and moral barriers characterizing environmental and social 
wicked problems (Blok & Lemmens, 2015; de Hoop et al., 
2016). These wicked problems, such as climate change and 
poverty, often manifest themselves only partially, impeding 
full understanding of all their implications (i.e., epistemic 
barriers). Moreover, they have no “right-or-wrong” solution, 
and how they are addressed depends upon subjective inter-
pretations and arbitrary choices (i.e., moral barriers). For 
example, biofuels may represent a responsible alternative to 
fossil fuels to lower greenhouse emissions causing climate 
change. However, intensive production of biofuels results in 
other environmental and social issues including biodiversity 
loss, unjust appropriation of land in developing countries, 
and food-production issues, leading to an international con-
flict of interest in which the different parties involved have 
significantly different decision-making power (Blok & Lem-
mens, 2015). In this context, doing innovation without a sense 
of ethics may not lead to desirable outcomes for humanity, 
hence the relevance of responsible design thinking practices 
in ensuring business sustainability. For instance, inclusive co-
creation can be a way to collectively discuss concrete options 
among all the aforementioned parties—not only governments, 
innovators, and consumers in the rich world, as it often hap-
pens with common co-creation practices (Baldassarre & Mic-
ciché, 2014; Gemser & Perks, 2015)—in order to generate a 
coalition of organizations focusing on biofuel production by 

taking into account the needs of industrialized countries, as 
well as those of developing ones. Taking a few steps back in 
the process, reflective framing—which is more about “pub-
lic debate” in comparison with how framing is commonly 
applied within the design thinking process (Vliegenthart & 
Roggeband, 2007)—may allow for political deliberation, 
resulting in responsible policies to mitigate the private busi-
ness interest of individual organizations by, for instance, 
broadening the problem space from biofuel production, to 
renewable energy production, critically evaluating pros and 
cons of other alternatives, such as hydrogen production or 
photovoltaic panels (Axt et al., 2023; Baldassarre et al., 2023; 
Nyffenegger et al., 2023).

The main contribution of this article consists of linking 
design thinking practices to responsible innovation dimen-
sions. This link is important for two reasons. First, design 
thinking literature has been repeatedly criticized by innova-
tion management scholars for lacking theoretical grounding 
(Dell’ Era et al., 2020; Johansson-Sköldberg et al., 2013). 
As a result, a recent review argues that the design thinking 
discourse has unfolded “in a vacuum” (Verganti et al., 2021, 
p. 163). Other recent literature suggests that connecting to 
other innovation theories is essential to strengthen the theo-
retical underpinnings of design thinking (Gemser & Barc-
zak, 2020; Klenner et al., 2021; Magistretti et al., 2021). The 
second reason is that the design thinking literature has so far 
failed to sufficiently account for ethical questions related to 
social and environmental impacts when applying the under-
lying approach in business innovation, as demonstrated by 
the results of our systematically conducted critical review. 
The results resonate with a recent call to action: Haming-
ton (2019) explicitly argues for the need for research inte-
grating business ethics into design thinking literature. In 
combination, these two reasons demonstrate the value of 
linking design thinking’s performative knowledge around 
specific business innovation practices (Gruber et al., 2015), 
with responsible innovation’s conceptual knowledge around 
theoretical dimensions, which distinguish responsible from 
“non-responsible” innovation efforts (Stilgoe et al., 2013). 
Thus, the contribution expands the understanding of design 
thinking practices beyond actions and interaction patterns 
to achieve superior innovation outcomes driven by private 
business interest and a competitive advantage logic (Martin, 
2009; Reckwitz, 2002), openly acknowledging their value 
for innovating responsibly driven by collective concerns 
(Porter & Kramer, 2011; Voegtlin & Scherer, 2017). This 
also realigns the ongoing “ahistorical and apolitical” (Staton 
et al., 2016, p. 2) innovation management discourse on design 
thinking with its original design science roots, which called 
for the responsibility of designers and innovators to deal with 
pressing environmental and social issues (Fuller, 1957, 1969; 
Papanek, 1971)—rather than narrowly supporting companies 
in gaining competitive advantage (Martin, 2009, 2010). On 
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these grounds, building on our proposed alternative assump-
tion, and differently from other design thinking frameworks, 
we recommend explicitly reintroducing “responsibility” (i.e., 
what is ethically acceptable for society and the environment 
in a sustainable development) as the overarching effective-
ness criterion of design thinking, beyond those of desirability 
(i.e., what people need and want), feasibility (i.e., what is 
technically possible), and viability (i.e., what is financially 
possible), as visualized in Fig. 5.

Grounding the desirability, feasibility, and viability 
criteria into responsibility entails a clear organizational 
purpose, cross-organizational collaboration, and a focus 
on reconciling the tensions that naturally emerge in sus-
tainable innovation processes between economic, social, 
and environmental impacts (Hahn et al., 2015; Mazzucato, 
2018). The smartphone example is again appropriate to 
illustrate these tensions and how they may be reconciled 
by applying the responsible design framework in practice. 
Within an orthodox design thinking logic, consumer elec-
tronics companies such as Apple and Samsung are used 
by scholars as case studies on how desirability, feasibil-
ity, and viability are balanced successfully, disregarding 
the environmental and social impacts of their activities 
(Chang and Joo, 2013). On the other hand, companies 
such as Fairphone, operating in line with a responsible 
design thinking paradigm, strive to develop a product that 
is feasible, viable and desirable within an ethical frame-
work where human rights and resource depletion are not 
treated as externalities, but become cornerstones in the 
innovation process (Akemu et al., 2016). The Fairphone 
case shows that the tensions between feasibility, viability 
and responsibility can indeed be managed by designing a 
fair value chain and developing an upgradable and durable 
product design. At the same time, the problematic tensions 
between desirability and responsibility can be managed by 
creating a brand that nudges consumers to reconsider what 
they need and want for themselves, in view of a greater 

social good, encouraging and empowering to choose a 
product that does not support unsustainable mining prac-
tices and can be repaired to reduce pressure on resource 
extraction.

Ultimately, we see this conceptual grounding of the popu-
larized design thinking criteria into responsibility as a way 
to stimulate innovation management scholars to engage 
in a critical reflection on the subject (Hamington, 2019). 
Besides the argument of competitive advantage, the rheto-
ric of design thinking and the related practices has focused 
on a “user-centered” approach that can be used for social 
innovation. However, there is little critical discussion around 
its shortcomings and how the methodology will need to be 
adapted to “do good.” In this regard, Staton and colleagues 
(2016) recently warned that “mainstream design thinking 
methodologies are limited by their myopic focus on techno-
logical innovation” (p. 1), and that “there are ironies around 
the use of design thinking for social impact in its contem-
porary market-friendly iterations” (p. 2). In a similar vein, 
Vink and Koskela-Huotari (2022) explain that “the mere 
adoption of (design) methods, without understanding the 
underlying principles (such as ethical or sustainable consid-
erations) that guide their use, cannot produce the transforma-
tive outcomes for which they were developed initially” (p. 
1). Indeed, attempts of adapting the approach to primarily 
address social and environmental challenges are now emerg-
ing both in research and in practice, as also demonstrated by 
a recent report of the British Design Council (2021) about 
design thinking beyond “net-zero” impact. Acknowledging 
the importance of these efforts and aiming to catalyze them, 
we derived a framework integrating ethical and sustainable 
considerations into specific design thinking practices.

The responsible design thinking framework may sup-
port future practice by supporting sustainable design and 
management efforts as well as other key decision-making 
areas as diverse as urban planning and policymaking, where 
design thinking is starting to be used (Johansson-Sköldberg 

Fig. 5  Desirability, feasibility and viability criteria of design thinking, grounded in the responsibility criteria. Based on: Brown (2009) and the 
outcomes of this study
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et al., 2013; McGann et al., 2018; Mintrom et al., 2016; 
Müller-Seitz & Weiss, 2021). Because design thinking is 
an approach used increasingly across different actors for 
complex decision-making, a framework that embodies 
responsible innovation and environmental and social issues 
is essential to avoid over-simplistic conclusions and solu-
tions. For example, McGann et al. (2018) question whether 
an innovation lab approach using design thinking is the 
best place to fix ‘complex issues’ such as policy making. 
In particular the user-centered design-led labs often used 
for policymaking (as opposed to e.g., evidence-based labs) 
(McGann et al., 2018), may benefit from a responsible inno-
vation approach because they would then more prominently 
focus on social and environmental problems in addition to 
immediate user concerns. Furthermore, as such design-led 
labs focus on generating and testing ideas rather than imple-
menting and scaling them (McGann et al., 2018), a more 
reflexive, anticipatory, inclusive, and responsive approach 
to design thinking would also potentially lead to better long-
term and scalable solutions that benefit the society and natu-
ral environment rather than short-term limited stakeholder 
concerns. With a responsible design thinking framework as 
the new standard of innovation practice, design thinking has 
the potential to move from an engaging and creative concept 
toward a more profound approach to help resolve social and 
environmental problems.

On the theory side, to advance future research upon 
the framework, we now propose a research agenda for 
responsible design thinking. Using our framework as a 
starting point, we propose two main directions for future 
research. The first direction calls for more research “looking 
within the framework,” while the second direction aims 
to catalyze efforts “looking beyond the framework.” For 
each direction, we pinpoint several potential questions, as 
specified in Table 2, and further discussed in the following 
paragraphs.

First Future Research Direction: Looking Within 
the Responsible Design Thinking Framework

The first research direction is about looking at the consti-
tuting elements inside the framework, to better understand 
the real impact of responsible design thinking practices. The 
present article links design thinking practices and responsi-
ble innovation dimensions on a conceptual level. We label 
four responsible design thinking practices, namely reflective 
framing, anticipatory envisioning, inclusive co-creating, and 
responsive prototyping. We also indicate, again on a concep-
tual level, what may be the outcomes of performing these 
practices, namely responsible policies, responsible project 
ideas, responsible coalitions of organizations, responsible 
products, and services. In addition, we provide concrete 
examples about the practices and outcomes. However, more 
research is needed to fully understand how the practices are 
performed in business innovation, to take responsibility for 
its impacts on the economy, society and the environment. To 
this end, we put forward four questions for future research, 
which zoom into four specific areas of the proposed respon-
sible design thinking framework.

How can Innovators Perform Reflective Framing 
to Take Responsibility for the Impact of Innovation on 
the Economy, Society, and the Environment?

Future research could further investigate how the design 
thinking practice of framing can be applied to operationalize 
reflexivity in responsible innovation by supporting stakehold-
ers in the discovery and integration of diverse perspectives 
into responsible policies (Stilgoe et al., 2013; Vliegenthart 
& Roggeband, 2007; Windahl et al., 2020). Recent research 
by Vink and Koskela-Huotari (2022) points to the need for 
and benefits of greater reflexivity in using design approaches, 
while arguing that empirical demonstrations remain scant.

Table 2  Future research directions and questions for responsible design thinking

Future research on responsible design thinking

Looking within the proposed framework Looking beyond the proposed framework

How can innovators perform reflective framing to take responsibility 
for the impact of innovation on the economy, society and the 
environment?

What are the human conditions (micro level) needed to innovate 
through responsible design thinking?

How can innovators perform anticipatory envisioning to take 
responsibility for the impact of innovation on the economy, society 
and the environment?

What are the organizational conditions (meso level) needed to innovate 
through responsible design thinking?

How can innovators perform inclusive co-creating to take 
responsibility for the impact of innovation on the economy, society 
and the environment?

Which economic sectors, environmental and social challenges (macro 
level) are most suitable for, or in need of, responsible design 
thinking?

How can innovators perform responsive prototyping to take 
responsibility for the impact of innovation on the economy, society 
and the environment?

How does responsible design thinking align and / or differ from other 
ethical innovation approaches and theories (meta level)?
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How can Innovators Perform Anticipatory Envisioning 
to Take Responsibility for the Impact of Innovation 
on the Economy, Society, and the Environment?

Future research may explore how the practice of envisioning 
allows to perform anticipation in innovation, by fostering 
the definition of more systemic future scenarios and 
related responsible project ideas, bearing in mind their 
environmental and social consequences (Fuller, 1957; 
Stilgoe et a., 2013). Previous responsible innovation research 
has already pointed at methods like technology assessments, 
horizon scanning, or scenario planning for operationalizing 
the theoretical dimension of anticipation (Stilgoe et al., 
2013). However, the same research also recognizes the 
limitations of these methods in supporting science and 
technology stakeholders in transitioning from attempting 
to predict responsible futures to enacting these futures by 
mobilizing resources. In this regard, future research may 
leverage our framework and explore, for instance, how 
the design practice of envisioning uses imagination to 
not only describe a desirable future, but also to direct the 
intentions of participating stakeholders toward that future by 
establishing plausible directions, intermediate projects, and 
relevant milestones (Rindova & Martins, 2021). By defining 
a direction of exploration and development, the envisioning 
practice reduces stakeholders’ reluctance to anticipate by 
reducing the perceived distance and uncertainty of the 
future.

How can Innovators Perform Inclusive Co‑creating 
to Take Responsibility for the Impact of Innovation 
on the Economy, Society, and the Environment?

Future research may investigate how the practice of 
co-creating concretely achieves inclusion in innovation, 
by enabling the active involvement of stakeholders in the 
development of cross-organizational collaborations and 
new governance schemes that take up the responsibility of 
solving global problems (Manzini, 2017; Stilgoe et al., 2013; 
Voegtlin & Scherer, 2017). Empirical research in responsible 
innovation so far has mainly focused on characterizing the 
role and interactions of a subset of these stakeholders (i.e., 
scientific institutions, technology providers, policy makers) 
(Owen et  al., 2021). We suggest that further research 
needs to investigate whether and how co-creation can be 
leveraged to overcome the barriers hindering a wider 
and more active engagement of stakeholders, such as the 
perceived complexity of responsible innovation goals or the 
power, political, and institutional (socio-cultural) dynamics 
occurring within responsible collaborations.

How can Innovators Perform Responsive Prototyping 
to Take Responsibility for the Impact of Innovation 
on the Economy, Society, and the Environment?

Future research may focus on the practice of prototyping as a 
mechanism to enact responsiveness in innovation by enabling 
collaborating stakeholders to flexibly incorporate new require-
ments over time (Hillgren et al., 2011; Simon, 1995; Stilgoe 
et al., 2013). Previous innovation research already mentioned 
prototyping as a practice to pilot first versions of solutions 
for further improvement (Lubberink et al., 2017), while Mink 
et al. (2014) and Baldassarre et al., (2020a, 2020b) investi-
gate how prototyping could be applied by innovators for more 
responsible solutions. However, this research is still at an early 
stage and empirical evidence is limited, particularly in view of 
complex ecosystems or networks of actors that are typically 
involved in responsible innovation projects, working together 
to deliver often complex and interdependent solutions.

Second Future Research Direction: Looking Beyond 
the Responsible Design Thinking Framework

The second research direction is about looking beyond the 
framework. In this article, we suggest that responsible design 
thinking is a variant of “regular” design thinking that occurs 
when the practices of framing, envisioning, co-creating, and 
prototyping are executed in a specific, more responsible way. 
For example, the practice of framing becomes responsible 
when it is reflective, diverging beyond a project brief, to gen-
erate multiple and diverse perspectives to foster debate on 
complex issues affecting the communal good (Vliegenthart 
& Roggeband, 2007). However, another important area of 
research relates to the context in which responsible design 
thinking may occur. More research is needed to better under-
stand this context at a micro, meso, macro, and meta level.

What are the Human Conditions (Micro Level) Needed 
to Innovate Through Responsible Design Thinking?

At a micro level, important questions arise related to 
the attitudes, character, and capabilities of human beings 
involved in responsible design thinking. Five decades 
ago, Victor Papanek (1971) already urged designers to 
take responsibility for the impact of the innovations they 
put on the market. Today, this is perhaps even more rel-
evant to deal with increasingly pressing environmental 
and social challenges (George et al., 2015, 2016). How-
ever, limited research is currently performed on who are 
these “responsible designers”—which Papanek called 
for. Better understanding their personal motivations and 
traits, as well as their professional expertise and skills 
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is essential if researchers want to uncover how respon-
sible innovation may be operationalized through design 
practices (Blok & Lemmens, 2015; Klaassen et  al., 
2017; Mink et al., 2014). Moreover, understanding who 
the so-called responsible designers are is also important 
for educational purposes, to inform universities as they 
define their academic curricula on design. This kind of 
research is already present outside the design domain. 
For example, scholars have analyzed and identified dif-
ferent typologies of sustainable entrepreneurs, distin-
guishing the social engineer from the social construction-
ist and the social bricoleur (Zahra et al., 2009). Despite 
the relevance, similar insights are not yet present when it 
comes to responsible design thinking. Hence, we encour-
age future research on the subject.

What are the Organizational Conditions (Meso Level) 
Needed to Innovate Through Responsible Design Thinking?

At a meso level, responsible design thinking entails going 
beyond typical business considerations (desirability, viabil-
ity, feasibility), requiring organizations to evolve to uphold 
their social and environmental responsibility. Recent 
research on design thinking has already called for an 
important evolution, arguing that it is now crucial to “ele-
vate the design function to a strategic level in the organi-
zation,” to improve innovation performance and outcomes 
(Micheli et al., 2018, p. 629). One of the core scholarly 
propositions in this regard is that such elevation may be 
achieved through certain managerial behaviors (e.g., lead-
ership of the design function, generating awareness, inter-
functional coordination), and possibly through the creation 
of a Chief Design Officer who sits at the top-management 
table (Micheli et al., 2018; Quint et al., 2022). However, 
the organizational evolution that is required for responsible 
design thinking remains to date largely unexplored. What 
type of leadership is needed? Who can incarnate it, how 
and why potentially not? These considerations can get quite 
complex in responsible efforts aiming to address environ-
mental and social challenges, with a large set of stake-
holders involved. Relevant research suggests that moving 
forward requires such stakeholders to work in a more inte-
grated manner, jointly shaping the value creation process, 
while also reconsidering the notion of value itself (Gar-
riga, 2014). Thus, managers may need to go beyond their 
typical role behaviors and start working more with other 
actors outside their organizations, including for example 
entrepreneurs, policy-makers, and academic institutions. 
We encourage research on the organizational conditions 
needed for this to happen more in future.

Which Economic Sectors, Environmental and Social 
Challenges (Macro Level) are Most Suitable for, or in Need 
of, Responsible Design Thinking?

At a macro level, future research may investigate the 
possibilities of “doing” responsible design thinking in 
different contexts. While we adopt the perspective that 
design thinking should always be applied in a responsible 
way, we also foresee that doing responsible design thinking 
may not always be equally easy or suitable in different 
economic sectors and / or in relation to different social and 
environmental challenges. When the concept of responsible 
innovation was introduced as a cross-cutting issue for the 
Research and Innovation Framework Program Horizon 
2020, the European Union also defined specific focus areas 
to be prioritized, including health, food security, energy, 
transport, climate, social security, and inclusion (European 
Parliament, 2018; Von Schomberg, 2013). More recently, 
the new Framework Program Horizon Europe, in line with 
the Green Deal, prescribes to focus innovation efforts on 
the same areas, plus the digital and space industries, as 
well as on natural resources and raw materials (European 
Commission, 2019a, 2019b, 2021). In parallel, the United 
Nations’ agenda remains in place, aiming to address wicked 
problems, and catalyze the action of organizations around 
seventeen specific sustainable development goals, such as 
climate action, but also the elimination of poverty (George 
et al., 2016; United Nations, 2015). Future research may 
explore how wicked problem-solving through responsible 
design thinking can fit best into such agendas. For example, 
scholars may develop industry categorizations where 
responsible design thinking is particularly needed or fruitful. 
Besides the practical relevance of this effort, uncovering a 
clearer understanding of the contextual fit and conditions 
for responsible design thinking would contribute to build 
a stronger theoretical foundation for the approach to move 
forward.

How does Responsible Design Thinking Align and/or Differ 
from Other Ethical Innovation Approaches And Theories 
(Meta Level)?

At a meta level, future research on responsible design 
thinking may seek to connect this framework to other 
ethical innovation approaches and theories in the literature 
that are potentially related. For example, connections may 
be established with literature on sustainable innovation, 
corporate social responsibility, or circular innovation, to 
name a few (Baldassarre & Calabretta, 2023; Ciulli et al., 
2020; Freudenreich et al., 2020; Garriga & Melé, 2004). 
Similarly, the design literature comprises areas such as 
value sensitive design, sustainable design, eco-design, or 
circular design (Baldassarre et al., 2020a, 2020b; Ceschin & 
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Gaziulusoy, 2016; Friedman & Hendry, 2019). Frequently, 
however, we observe silo-orientations whereby the 
various literature streams remain largely independent and 
disconnected. Recently, Lubberink et al. (2017) argued that 
this compartmentalization should be overcome, and showed 
how to do so by comparing “responsible,” “sustainable,” and 
“social” innovation processes. Similarly, future theorizing 
could seek to explore what are the conceptual and practical 
differences between responsible design thinking and 
alternative approaches and theories.

Concluding Remarks

While engaging with the content areas in our proposed 
research agenda, scholars may also attempt to address some 
of the limitations of our work. Our integration of design 
thinking practices with responsible innovation dimensions 
is based primarily upon conceptual argumentation. 
In this regard, we note that the proposed responsible 
design thinking process is iterative in nature and relies 
on a sequence of practices and phases whose boundaries 
may not always be clear-cut. This aspect is linked to the 
original conceptualization of the design thinking process in 
innovation management literature, which partly underlies 
our framework. Elsbach and Stigliani (2018), as well as 
Gruber et al., (2015) clarify that throughout the process, 
a different practice should, from a conceptual standpoint, 
prevail over the others at different times, depending on 
the main goal of the phase (i.e., framing in discovery, 
envisioning in definition, co-creating in development, 
prototyping in delivery); however, they do not exclude that 
in reality, more than one practice may come into play at 
the same time, given the fluid, experimental and iterative 
nature of design thinking. Therefore, the segregation of 
phases and practices put forward by our framework should 
be seen as a conceptual simplification, which is intended 
to start shedding more clarity on fundamental dynamics 
that underlie this process but does not fully capture the 
complexity of reality.

We ultimately do not exclude that different responsible 
design thinking practices may be performed in parallel 
by different actors, in the same phase. This limitation 
related to conceptual simplification might be mitigated by 
follow-up empirical research investigating how responsible 
design thinking practices and process would play out in a 
variety of real cases. This would be highly beneficial for 
refining the framework as well as for providing actionable 
guidance to actors willing to use it in practice. Finally, 
while we discussed our ideas with other academics and 
business innovation practitioners in our networks, as part 
of the problematization process, we did not consult with 
stakeholders from the public sector and policy-making. 

Further work could take this limitation into account by 
discussing responsible design thinking with these actors 
as well, to integrate the whole spectrum of knowledge and 
expertise that is relevant for responsible design thinking at 
a macro level.

A final thought that arises when examining the proposed 
framework and the main contribution of this paper relates to 
the recent call for consolidating the theoretical foundations 
of design thinking, through its integration with other inno-
vation theories (Gemser & Barczak, 2020; Verganti et al., 
2021). Several scholars are now addressing this call. For 
example, Magistretti et al. (2021) recently argued that design 
thinking is a dynamic capability. Similarly, Klenner et al. 
(2022) highlight connections between design thinking and 
effectuation theory. In this paper, we also answered the call, 
arguing that design thinking should be grounded in respon-
sible innovation. However, if different scholars now start 
consolidating the theoretical foundations of design thinking 
using a multitude of different innovation theories—which 
is indeed possible given the flexible and interdisciplinary 
nature of design as a word and as a discipline (Buchanan, 
1992)—their efforts combined may ultimately be partially 
counterproductive. In other words, while these efforts may 
help in building a stronger theoretical foundation for design 
thinking, the plurality of perspectives may also lead to a 
further conceptual scattering or dilution of design thinking 
into other theories. There is thus merit in seeking connec-
tions (e.g., at micro, meso, or macro level) and coherence 
(e.g., ontological, epistemological) between these theorizing 
efforts, perhaps attempting to integrate them going forward. 
While we indeed intend to work together on this matter with 
other scholars in this stream of research, we would like to 
close this article looking backward to inform the future, with 
a political statement from Victor Papanek (1971) about the 
role of design “in the real world”: “Design, if it is to be 
ecologically responsible and socially responsive, must be 
revolutionary and radical. It must be independent of concern 
for the gross national product.”
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