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Abstract
The concept of digitainability has recently been suggested to underscore potential cross-fertilization effects
between digitalization and sustainability, which have often been neglected. This conceptual article draws
on an innovation-based view to develop a framework for combining digitalization and sustainability in firms’
strategic initiatives. It distinguishes four settings depending on whether firms pursue either digitalization or
sustainability – or both or none of them to a strong degree. Beyond the individual importance of the two
megatrends, their positive and negative interdependencies will gain further importance, and this article
underscores the need for overcoming a potential dark side of digital solutions in terms of their carbon
footprint and energy consumption to enable a sustainable digital transformation. In addition, digitainability
offers the opportunity to move beyond optimization and cost savings due to digitalization and sustainability
initiatives in order to capture the cross-fertilization potential of these two megatrends for innovation,
business development, and sustainable design.
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1 Introduction

In reaction to the COVID-19 pandemic, numerous governments worldwide have set up recovery
plans and investments initiatives to reduce the negative economic consequences and to help
firms and economies recover from the crisis (Carlsson-Szlezak, Reeves, & Swartz, 2020; Reeves,
Lang, & Carlsson-Szlezak, 2020). For instance, the European Union has set up a recovery plan,
which “will be the largest stimulus package ever financed through the EU budget. A total of
e1.8 trillion will help rebuild a post-COVID-19 Europe. It will be a greener, more digital and
more resilient Europe” (European-Commission, 2020). Thus, sustainability and digitalization
play a key role in the attempt to set the foundations for a future-oriented Europe according to
this plan, on which the European Commission, the European Parliament, and the leaders of the
member countries have agreed (European-Commission, 2020). This is only one among many
examples which illustrate that sustainability and digitalization constitute two essential megatrends,
which will play a dominant role in shaping economies and the business activities of companies for
years to come (Aksin-Sivrikaya & Bhattacharya, 2017; del Río Castro, González-Fernández, &
Uruburu-Colsa, 2020).

While the COVID-19 crisis has further strengthened the public attention to sustainability
and digitalization, these transformations are not new (Fowler & Hope, 2007; Lohrmann, 2017;
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Mention, Torkkeli, & Pinto-Ferreira, 2020). However, there is a renewed interest in sustainability
in the context of a growing world population and increasing environmental problems (Keller &
Bette, 2020; Mühlbacher & Böbel, 2019). Enabling the current level of consumption of developed
economies for all people worldwide will be impossible at the present level of resource utilization.
Therefore, many governments have initiated programs to transition towards significantly more
sustainable economies and societies over the next decades, for example Japan’s Society 5.0 Agenda
(Ferreira & Serpa, 2018; Seele & Lock, 2017; Wong, 2013). Above all, the United Nations member
states have adopted the 2030 Agenda for Sustainable Development in 2015 with the well-known
Sustainable Development Goals (United-Nations, 2015). “The 17 Sustainable Development Goals
and 169 targets . . . are integrated and indivisible and balance the three dimensions of sustainable
development: the economic, social and environmental” (United-Nations, 2015, p. 1).

Specifically, the 2030 Agenda for Sustainable Development lists 17 goals (United-Nations,
2015) in the following shortened version on its website: “no poverty; zero hunger; good health
and well-being; quality education; gender equality; clean water and sanitation; affordable and
clean energy; decent work and economic growth; industry, innovation and infrastructure; reduced
inequalities; sustainable cities and communities; responsible consumption and production; climate
action; life below water; life on land; peace, justice and strong institutions; partnerships for the
goals” (United-Nations, 2015). In a similar vein, many firms have set up strategic initiatives to
increase their sustainability in terms of balancing economic, environmental, and social factors in
the triple bottom line (Elkington, 2018). For example, the German automotive supplier Bosch
has taken major steps to reduce its environmental footprint, and the company has claimed to
make its over 400 locations carbon neutral in 2020 (Bosch, 2020). In particular, many executives
now acknowledge the major opportunities for innovation by pursuing sustainability (Lichtenthaler,
2017; Pfitzer, Bockstette, & Stamp, 2013).

Beyond this renewed interest in sustainability, digitalization has recently been a key topic on
the strategic agenda of many firms (Balsmeier & Woerter, 2019; Berman, 2012). Executives have
widely acknowledged the need for transforming their organizations in light of new technological
opportunities resulting from a variety of digital solutions, advanced data analytics, and artificial
intelligence applications (Boldosova & Luoto, 2019; Lichtenthaler, 2020b; Loebbecke & Picot,
2015). Digitalization and artificial intelligence may help companies to optimize their established
business processes, but they may also enable firms to create new solutions for their customers and
to develop new business fields (Haefner, Wincent, Parida, & Gassmann, 2021; Huang, Henfridsson,
Liu, & Newell, 2017). Therefore, many firms across the majority of industries have started
particular digital transformation initiatives in recent years (Warner & Wäger, 2019; Westerman
& Bonnet, 2015). The COVID-19 pandemic has speeded up these developments by illustrating
the need for proficient digital processes because firms with a higher level of digitalization could
usually manage the crisis more productively than their competitors (Shah & Shah, 2020; Wittbold,
Carroll, Iansiti, Zhang, & Landman, 2020).

Thus, the COVID-19 pandemic has further underscored the strategic relevance of digitalization
and sustainability. Many firms have actually responded to these developments for many years
by initiating proactive and reactive strategic and operational measures (Bradley, 2007; Cokcetin,
2017). So far, however, most of these initiatives have focused on one of the two megatrends, i.e.
either sustainability or digitalization (Gupta, Motlagh, & Rhyner, 2020). In contrast, programs to
combine particular topics of sustainability and digitalization have often just been started in recent
years, and they still do not constitute the major part of most firms’ activities that are related to
sustainability and digitalization (Holst, Löffler, & Philipps, 2017; Osburg, 2017). Nonetheless,
there are major opportunities for digital sustainability because digital tools may, for example, play
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a key role in reducing a firm’s carbon footprint (Gensch, Prakash, & Hilbert, 2017; Ordieres-Meré,
Remón, & Rubio, 2020). At the same time, a growing use of digital solutions may also have
a negative environmental impact which calls for sustainable digitalization to reduce potential
negative consequences (Stuermer, Abu-Tayeh, & Myrach, 2017; Wenzel, 2017). Apart from
some exceptions, however, most companies do not yet proficiently address the interdependencies
between sustainability and digitalization (Benetello, 2021; Kiron & Unruh, 2018).

Similar to the limited attention to combining sustainability and digitalization in practice, prior
research has only started to address this topic (Gupta et al., 2020). There is a large body of man-
agement research about sustainability and related fields for many decades (O’Connor & Gronewold,
2013; Schaltegger & Wagner, 2011), which illustrates potential unintended consequences of
strategic initiatives and innovative solutions (Thackara, 2015). In addition, research into managing
digitalization has strongly increased in recent years (Dellermann, Fliaster, & Kolloch, 2017; Svahn,
Matthiasen, & Lindgren, 2017). Despite the high theoretical and managerial relevance, however,
the number of works that specifically focus on merging sustainability and digitalization is very
limited (Gebhardt, 2017; Linkov, Trump, Poinsatte-Jones, & Florin, 2018). There are some
noteworthy exceptions, including the concept of digitainability, which was recently suggested
to indicate the combination of digitalization and sustainability (Gupta et al., 2020), as well as
earlier research into sustainable design (Thackara, 2006, 2015). This conceptual article draws on
the recent concept of digitainability (Gupta et al., 2020) and on an innovation-based approach
(Lichtenthaler, 2016; Rodrigues-Alves, 2018) as well as research into sustainable design (Sherwin,
2004; Thackara, 2015) in order to bridge the gaps in prior research by developing a conceptual
framework for combining digitalization and sustainability in the strategic initiatives of companies
across various sectors. On this basis, it highlights three key trends how firms may address the
combination of these two megatrends.

This conceptual article delivers a few contributions. First, it extends existing work about
digitalization (Andriole, 2017; Serban, 2017) by underscoring the need for overcoming potential
negative effects of an increased use of digital solutions in order to enable sustainable digital
transformation. Second, this article contributes to sustainability research by offering a systematic
overview how firms and researchers may explore new digitainability opportunities that result
from combining digitalization and sustainability (Gupta et al., 2020; Maier, Maier, Aschilean,
Anastasiu, & Gavris, 2020). Third, this article deepens our knowledge of the innovation-based view
(Lichtenthaler, 2016; Rodrigues-Alves, 2018) and sustainable design (Sherwin, 2004; Thackara,
2006, 2015) by emphasizing the relevance of combining multiple types of innovation in order
to achieve growth from sustainability initiatives rather than exclusively focusing on efficiency
benefits. Fourth and finally, this article generates new knowledge for research about strategic
renewal (Baumgartner & Mangematin, 2019; Zahra, Sapienza, & Davidsson, 2006) because it
underscores the relevance of transforming and reconfiguring a firm’s innovation processes in light
of the long-term impact that the megatrends of digitalization and sustainability along with their
interdependencies will have on most firms’ business activities.

2 Sustainability and Digitalization

The Sustainable Development Goals of the United Nations (United-Nations, 2015) underscore that
sustainability constitutes one of the key trends for policymakers, companies as well as individuals.
With regard to companies, an innovation-based perspective suggests that sustainability will have
a massive impact on the transformation of many industries over the next years and decades
(Hoek, 2017; Lichtenthaler, 2016; Sachs, Schmidt-Traub, Mazzucato, Messner, Nakicenovic, &
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Rockström, 2019). In fact, sustainability will have major consequences for firms in nearly all
industries from the energy sector with a focus on renewable energy and the automotive sector
with more sustainable mobility to the fashion industry with a more sustainable production of new
fashion items. Overall, sustainability is a relatively broad concept, and there are many different
conceptual understandings of what it actually comprises (Hahn & Kühnen, 2013; Maier et al.,
2020). Many contributions to the literature argue that sustainability goes beyond conserving the
environment and also involves economic and social factors, leading to the triple bottom line of
financial, environmental, and social outcomes (Elkington, 2018). This understanding is consistent
with the Sustainable Development Goals (United-Nations, 2015) and with the concept of creating
shared value, which describes firms’ activities of achieving financial and strategic goals while
positively contributing to the environment as well as society (Pfitzer et al., 2013; Porter & Kramer,
2011).

The huge public attention to sustainability in past years and decades may be relatively new,
including the United Nations’ Sustainable Development Goals (United-Nations, 2015) and Japan’s
Society 5.0 Agenda (Ferreira & Serpa, 2018). However, the roots of sustainability can actually
be traced back several centuries (Caradonna, 2014). As such, a large body of prior research
into sustainability and related topics from various disciplines has developed, including the natural
resource-based view (Hart, 1995; Hart & Dowell, 2011). On this basis, many companies have set
up particular initiatives with multiple individual measures in order to enhance the sustainability
of their business activities (Artiach, Lee, Nelson, & Walker, 2010; Montiel & Delgado-Ceballos,
2014; Reichel & Seeberg, 2011). In this regard, the management of sustainability in companies
has recently been defined by the research and advisory firm Gartner as follows. “Sustainability
management . . . focuses on products, services, the enterprise and the supply chain, and it seeks
to optimally balance organizational performance and outcomes across economic, environment and
social criteria over all time scales” (Gartner, 2021).

Moreover, prior research from an innovation-based perspective has emphasized how different
types of innovation, such as new products, services, processes, and business models, may positively
contribute to the triple bottom line (Fichter & Clausen, 2016; Lichtenthaler, 2017; Pfitzer et
al., 2013). In addition, there is an influential line of arguments about sustainable design, which
highlights the role of desired goals rather than unintended consequences of new products, services,
processes, and solutions (Sherwin, 2004; Thackara, 2015). In this regard, John Thackara offered
some key insights in his 2006 book ‘In the bubble – Designing in a complex world’ based on a
relatively broad understanding of design, which is relevant for designers, executives, policymakers,
academics, and basically all of us (Thackara, 2006). For example, the book highlighted the need
for examining in detail the long-term consequences of design, innovation, and other activities
because this long-term impact had often been neglected in business activities and public discussions
(Thackara, 2006). Further works also underscored the relevance of designing sustainable new
solutions (Ehrenfeld, 2008; Sherwin, 2004) and attempting to leave better conditions rather than
only doing less harm to the environment (Thackara, 2015).

Despite the variety of innovation activities that currently have at least some sustainability
focus in many firms, they are usually quite unrelated to digitalization initiatives that the same
firms have often established in recent years (del Río Castro et al., 2020; Maier et al., 2020).
This relative independence of sustainability and digitalization is surprising, especially since both
megatrends call for substantial transformation and change in many companies (Clausen, Göll, &
Tappeser, 2017; George, Merrill, & Schillebeeckx, 2020; Motwani, 2014; Narayan, 2019). However,
the very limited interdependencies of managing sustainability and digitalization at present are also
illustrated by many firms’ sustainability reports, which usually describe multiple measures to reduce
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resource consumption with a quite exclusive focus on non-digital measures (Hahn & Kühnen,
2013; Kolk, 2004). Thus, sustainability and digitalization are key items on the strategic agendas
of many companies in various sectors. However, the implementation of particular initiatives
and measures occurs in relative isolation without considering the potential positive and negative
interdependencies (George et al., 2020; Stuermer et al., 2017).

With regard to digitalization, the advisory and research company Gartner has suggested
the following definition, which has become relatively popular: “Digitalization is the use of
digital technologies to change a business model and provide new revenue and value-producing
opportunities; it is the process of moving to a digital business” (Gartner, 2019). This process
of moving to a digital business already indicates the major need for transformation that is often
required if firms aim at achieving a higher level of digitalization (Lichtenthaler, 2020a; Westerman
& Bonnet, 2015). Because of the new opportunities that it provides, digitalization may also
contribute to higher levels of sustainability, which would indicate positive interdependencies among
these two megatrends. In fact, digitalization can speed up the evolution towards reducing the
carbon footprint, and it helps to connect people worldwide which may encourage a culture of
global collaboration and sense of urgency to address environmental concerns (Aksin-Sivrikaya &
Bhattacharya, 2017; Gupta et al., 2020; United-Nations, 2015).

At the same time, there may also be negative interdependencies between digitalization and
sustainability. Digitalization may positively contribute to a firm’s financial goals, but it may
simultaneously have negative environmental effects and may strengthen social divides (Aksin-
Sivrikaya & Bhattacharya, 2017; Gupta et al., 2020; Sachs et al., 2019). For example, merely
focusing on analog, non-digital efficiency will not be enough. Rather, companies may also need to
address digital efficiency (Lichtenthaler, 2021) to reduce the energy consumption of digital tools,
smart devices, video streaming, Internet of Things, and diverse artificial intelligence applications in
the context of growing digitalization (Hao, 2019; Huelsenbeck, 2007). Thus, executives may have
to transform their organizations to enable a successful co-existence of financial and sustainability
goals in an increasingly digital business environment (Alberti & Varon Garrido, 2017; Motwani,
2014). In this regard, the term digitainability was recently coined, and it “refers to the cross-
fertilization between the processes of digitalization and sustainable development” (Gupta et al.,
2020, p. 3), which is addressed in more detail in the following.

3 Towards Digitainability

In the broader context of the Sustainable Development Goals (United-Nations, 2015), the combi-
nation of digitalization and sustainability has only begun to emerge as an important new field of
research (Benetello, 2021; Gupta et al., 2020). To complement and extend the limited number of
prior works, an innovation-based theoretical perspective (Lichtenthaler, 2016; Rodrigues-Alves,
2018) is adopted because its inherently dynamic view fits well with the transformation requirements
that often result from digitalization and sustainability – and particularly from their combination. As
such, a conceptual framework is developed, which considers digitalization and sustainability as two
different dimensions, which are not always completely independent. Rather, companies may pursue
either digitalization or sustainability, or they may pursue both or none to a strong degree. This
conceptual perspective is helpful because it allows for distinguishing a different strategic emphasis
of companies along with a systematic framework for identifying new opportunities. Specifically,
four different situations are distinguished according to the level of digitalization and sustainability
(Figure 1).

First, the established business activities of firms from many sectors were typically characterized
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Figure 1. Conceptual Framework

by limited levels of digitalization and sustainability (Berman, 2012; Vrbsky, Galloway, Carr, Nori,
& Grubic, 2013). This does not mean that the companies did not acknowledge the relevance of
sustainability or digital tools at all. Of course, most companies tried to consider resources efficiently,
and they also relied on information technology in the past. However, the core business processes
in many companies did not specifically address topics that are now considered as sustainability and
digitalization. Accordingly, the business activities in the lower left corner of the matrix primarily
focus on financial goals rather than balancing financial, environmental, and social aspects. In
addition, the level of digitalization, for example in terms of recent digital solutions or data-based
business models, is very limited in these activities. Nonetheless, many of these activities continue
to be critical processes for the companies even if their extent is decreasing over time due to the
ongoing digitalization and sustainability programs in many firms (del Río Castro et al., 2020;
Gebhardt, 2017).

Second, many companies have established typical sustainability initiatives, which are usually
characterized by a high level of sustainability and a low level of digitalization (Hahn & Kühnen,
2013; Kolk, 2004). While some companies have established such initiatives already for a long
time along with particular sustainability reports, the importance of these initiatives for the core
business has often increased in recent years, and many other companies have just started particular
sustainability programs over the past years in response to the Sustainable Development Goals
(Hoek, 2017; Maier et al., 2020; Schaltegger & Wagner, 2011; Thackara, 2015). Some companies
pay particular attention to the possibilities for strengthening sustainability with digital solutions,
but most sustainability initiatives clearly have a non-digital, analog focus. An example for a
sustainability initiative is provided by the Swedish furniture company IKEA, which plans to become
a climate positive business by the year 2030 (IKEA, 2020). Furthermore, the company’s strategy
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specifically includes the plan to make sustainable products and services affordable to a broad range
of customers (IKEA, 2020).

Third, a large number of firms have set up typical digitalization initiatives in recent years, and
these programs are usually described by high levels of digitalization and low levels of sustainability
(Nylén & Holmström, 2015; Trueman, 2019). Of course, the companies already used digital
solutions and information technologies in the past, but their importance for the core business has
often increased dramatically. Specifically, the companies now rely more on the collection, analysis,
and utilization of additional data based on new sensors, advanced analytics, smart algorithms, and
multiple further applications of artificial intelligence (Krimpmann & Stühmeier, 2017; Mandal,
2018). For instance, General Electric strongly relies on collaborations among digitalization and
artificial intelligence experts with domain experts, for example from engineering and development,
in order to achieve benefits from digitalizing its established business activities, and these benefits
may involve cost reductions as well as new revenues from innovative products and services (Woyke,
2017). In most companies, these initiatives have strongly focused on digitalization, whereas
sustainability has not played a strong role.

Fourth, due to this particular strategic focus, there are new digitainability opportunities in
many companies which refer to a major unrealized potential that would result from combining
high levels of digitalization with high levels of sustainability (Gupta et al., 2020). Strategic
initiatives and operational measures that combine high levels of digitalization and sustainability
may provide benefits in terms of efficiency increases as well as new business development and
innovation (Bahrami, Atkin, & Landin, 2019; Benetello, 2021; Bergset & Fichter, 2015; del Río
Castro et al., 2020). For example, the German conglomerate Siemens has developed a cloud-based
solution for energy efficiency analytics in order to offer customers an opportunity for integrated
big data collection, processing, and analytics (Siemens, 2020). By optimizing energy consumption
and decreasing costs based on an intelligent digital solution, its successful implementation is an
example for the opportunities from digitainability (Gupta et al., 2020) and sustainable design
(Thackara, 2006) because it specifically combines high levels of digitalization and sustainability.
As such, it is a major business opportunity for Siemens and further enables its customers to reduce
costs while simultaneously increasing the sustainability of their business activities.

Beyond this particular example, there are significant new opportunities for profiting from
digitainability in many firms from a variety of sectors. At the same time, many executives
have become aware of the potential benefits from combining high levels of digitalization and
sustainability (Cokcetin, 2017; Holst et al., 2017). Consequently, many companies advance towards
achieving at least some of the benefits of digitainability (Gupta et al., 2020), and three trends
(indicated by arrows in Figure 1) are particularly noteworthy in this regard. The first trend refers
to exploring digital sustainability . Here, the focus is on sustainability programs, which many
companies have established over the past years. In light of the new digital possibilities, the
companies now transform, extend, and complement those established sustainability initiatives
by means of digital solutions (Gensch et al., 2017; Seele & Lock, 2017). Consequently, they
explore ways to further enhance the impact and strength of their sustainability initiatives beyond
the analog, non-digital context by complementing them with specific digital tools that fit well
with the particular setting. For example, smart parking includes various technologies, such as
mobile applications, parking sensors, and data analytics. By using digital tools, major sustainability
benefits may be achieved. “Recent smart parking case studies have shown a 30% reduction in
greenhouse gas emissions in cities, a 10% reduction in traffic, and an increase of 2% in local GDP”
(Evans, 2017).

The second major trend is related to enabling sustainable digitalization. Here, the focus is
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on digitalization initiatives, which many companies have started in recent years to modernize,
to optimize, and to extend their established business activities. Thus, the major attention of
these programs has been on the digital transformation of organizations. Beyond a mere side
effect, companies now realize the additional benefits for sustainability by adapting and extending
these programs (Gensch et al., 2017; Kiron & Unruh, 2018). At the end of the day, many firms
realize the significant potential for sustainability improvements although the initial focus of these
programs was on digital transformation. For example, the US retailer Walmart has extended
several digital solutions to optimize its supply chain in order to reduce waste and energy usage
(ByteAnt, 2020). Thus, the programs for optimizing its business activities have been enriched by
additional sustainability benefits.

The third important trend refers to empowering balanced digitainability . In this regard,
companies focus neither on digitalization nor on sustainability. Rather, they establish new strategic
initiatives that are directed at combining and merging digitalization and sustainability from the
beginning (del Río Castro et al., 2020; Gupta et al., 2020). Accordingly, the original idea of starting
such programs is to enhance sustainability by relying on particular digital tools and solutions. There
are many different fields of technology and application that allow for such balanced digitainability.
An important example in this regard is the efficiency of digital tools, which has often been
overlooked so far (Sweney, 2020; Vrbsky et al., 2013). By ensuring high levels of efficiency in this
digital context, companies may simultaneously contribute to financial, environmental, and social
goals (Lichtenthaler, 2021). For instance, the immense energy consumption of data management
centers is largely overlooked (Trueman, 2019). At least, Google’s DeepMind artificial intelligence
and especially its machine learning capabilities, have contributed to reducing the energy that is
required for cooling by up to 40 percent (Evans & Gao, 2016). As such, this combination of
artificial intelligence with several other digital solutions for sustainability purposes is an example
of sustainable design (Thackara, 2015) and digitainability (Gupta et al., 2020).

4 Discussion

The new conceptual arguments along with the examples for digital sustainability, sustainable
digitalization, and digitainability have several consequences for research, practice, and policy in
different fields. First, the framework goes beyond prior work about digitalization (Andriole, 2017;
Hänninena et al., 2020) by highlighting that the focus of most firms’ digitalization initiatives as well
as public policy programs about digitalization in recent years have been relatively independent from
sustainability initiatives. Thus, potential positive consequences of these digitalization programs
on sustainability rather constitute side effects without being at the core attention of executives
and policymakers. In addition, this focus of most firms’ digitalization initiatives underscores a
potential dark side of digitalization due to an increasing carbon footprint and energy consumption
based on a multitude of additional sensors, artificial intelligence applications, and further digital
tools (Trueman, 2019; Vrbsky et al., 2013). From a sustainability perspective, there is a need
for overcoming these potential negative effects of an increased use of digital solutions in order to
have a positive net effect and to enable sustainable digital transformation.

Second, the conceptual framework provides new insights for sustainability research and policy
(del Río Castro et al., 2020; Maier et al., 2020; United-Nations, 2015). In the context of the
Sustainable Development Goals (Hoek, 2017; United-Nations, 2015), the conceptual framework
offers a systematic overview how organizations may extend their current sustainability initiatives
and explore new opportunities. There may be substantial opportunities that would stem from
combining sustainability with digitalization according to the notion of digitainability (Gupta et al.,
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2020). These opportunities have often been neglected, and it is time to leverage the interfaces of
digitalization and sustainability initiatives. Sustainability programs increasingly become a core
activity of many companies, and this is also true for digital transformation initiatives. Of course,
there will also be several fields in the future where only digitalization or sustainability continue to
be relevant. Nonetheless, there will be a growing intersection of topics in terms of digitainability
(Gupta et al., 2020), and they will affect the mainstream business activities. Companies should
actively address these new opportunities, which may provide the basis for developing new core
competencies for an increasingly digital and sustainability-driven competitive environment in the
future.

Third, the conceptual arguments and examples have underscored the relevance of the innovation-
based view (Lichtenthaler, 2016; Rodrigues-Alves, 2018) and sustainable design concepts (Ehrenfeld,
2008; Thackara, 2006, 2015) with regard to strategy and policy in the context of digitalization and
sustainability. The arguments and examples have highlighted the benefits of combining different
types of innovation, such as product, business model, service, and process innovation (Guimaraes,
Severo, Campos, El-Aouar, & Azevedo, 2020; Lichtenthaler, 2017; Pfitzer et al., 2013). Firms may
achieve the goals of their sustainability initiatives, and they may further strengthen their existing
and new business activities. Consequently, companies may be able to generate additional growth
from sustainability programs rather than exclusively aiming at efficiency benefits, for example
in terms of reducing the consumption of energy and other resources (Lichtenthaler, 2021). At
the same time, companies design new solutions for the entire planet rather than for specific
consumers only by taking into account the potential unintended consequences in the long run
(Ehrenfeld, 2008; Thackara, 2006). Thus, executives, policymakers, and individuals may focus
their attention on leaving better conditions rather than doing less harm (Thackara, 2015). As
such, the innovation-based view further supports the perspective of linking sustainability initiatives
to a firm’s established core business beyond optimization programs and simultaneous resource and
cost savings. Instead, there may be major growth opportunities from combining different types of
innovation to address digitainability solutions (del Río Castro et al., 2020; Gupta et al., 2020).

Fourth and finally, the conceptual framework provides new insights into strategic renewal
research in the post-COVID-19 era (Reeves et al., 2020; Zahra et al., 2006). In the literature,
there is relative agreement that the two megatrends of digitalization and sustainability will
continue to have a substantial long-term impact on companies in most sectors (Gupta et al.,
2020; Richter, Kraus, Brem, Durst, & Giselbrecht, 2017; Sachs et al., 2019). The particular focus
of these megatrends may change over time. For instance, after an initial focus of digitalization
initiatives on basic data analytics applications, companies in many industries now increasingly
exploit more advanced algorithms based on artificial intelligence (Krimpmann & Stühmeier, 2017;
Lichtenthaler, 2020a). In a similar vein, the specific emphasis of sustainability in a particular
industry may change over time. However, the general relevance of these two megatrends will
continue, and the importance of their interdependencies in terms of digitainability only begins to
unfold (Benetello, 2021; Gupta et al., 2020). Thus, companies need to prepare for dynamically
transforming and reconfiguring their innovation processes to profit from the long-term impact that
these interdependencies will most likely have on their business activities.

5 Conclusion, limitations, and outlook

The concept of digitainability, which has recently been suggested (Gupta et al., 2020), is very
promising because it underscores the importance of potential cross-fertilization effects between
digitalization and sustainability, which have often been neglected so far. In the context of the
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Sustainable Development Goals (United-Nations, 2015), this article goes beyond the initial works
about digitainability (Benetello, 2021; Gupta et al., 2020; Kiron & Unruh, 2018) to arrive at a
conceptual framework, which distinguishes several situations referring to whether firms pursue
either digitalization or sustainability – or both or none of them to a strong degree. As such, this
article builds on earlier work into sustainable design and related fields (Sherwin, 2004; Thackara,
2006, 2015) to offer a systematic overview of the either independent or interdependent relevance
of these two megatrends for companies. Over the next years, the stand-alone importance of
digitalization and sustainability will likely continue to grow. Even if digitalization constitutes a key
item on many firms’ strategic agendas for several years, many companies are still at the beginning
of their transformation processes. Beyond the individual importance of the two megatrends, their
interaction will most probably gain further importance.

Drawing on existing concepts from the literature, such as the digitainability concept (Gupta et
al., 2020), the shared value creation framework (Porter & Kramer, 2011), the innovation-based
view (Lichtenthaler, 2016), and sustainable design (Thackara, 2006), this article focuses the
awareness of researchers, policymakers, and executives on the potential positive and negative
interdependencies between digitalization and sustainability (del Río Castro et al., 2020; Kiron &
Unruh, 2018). Due to its purely conceptual nature, this article has several limitations and may only
serve as a starting point for further research, especially empirical work. For example, in-depth case
studies exploring particular digitainability applications appear to be highly promising. In addition,
surveys of digitalization and sustainability experts as well as systematic analyses of corporate
sustainability reports with regard to digitalization topics may offer essential new insights.

The current and future practices and approaches of addressing sustainability in a digital
innovation context deserve particular attention. Specifically, trend impact analyses, the exploration
of coherent measures for digitainability as well as a more detailed explanation and visualization of
the interdependencies between digitalization and sustainability appear to be highly promising areas
for future studies. A deeper understanding of the potential positive and negative interdependencies
between digitalization and sustainability is equally important for policymakers, academics, and
practitioners in the context of the Sustainable Development Goals (United-Nations, 2015). In
particular, digitainability offers the opportunity to move beyond optimization and cost savings due
to digitalization and sustainability initiatives in order to capture the cross-fertilization potential of
these two megatrends for innovation and new business development.
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