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Abstract

In recent years, various studies have highlighted the opportunities of artificial intelligence (AI) for our society. For example,
Al solutions can help reduce pollution, waste, or carbon footprints. On the other hand, there are also risks associated with
the use of Al such as increasing inequality in society or high resource consumption for computing power. This paper
explores the question how corporate culture influences the use of artificial intelligence in terms of sustainable development.
This type of use includes a normative element and is referred to in the paper as sustainable artificial intelligence (SAI).
Based on a bibliometric literature analysis, we identify features of a sustainability-oriented corporate culture. We offer
six propositions examining the influence of specific manifestations on the handling of Al in the sense of SAIL Thus, if
companies want to ensure that SAI is realized, corporate culture appears as an important indicator and influencing factor
at the same time.

Keywords Sustainability - SDG - Al - Sustainable Al - Organizational culture - Corporate culture

Sustainable artificial intelligence: Eine unternehmenskulturelle Perspektive

Zusammenfassung

In den letzten Jahren wurden in unterschiedlichen Studien die Chancen von Kiinstlicher Intelligenz (KI) fiir unsere Ge-
sellschaft herausgearbeitet. KI-Losungen konnen z. B. dabei helfen Umweltverschmutzung zu reduzieren, den Kohlenstoff-
FuBabdruck oder den Abfall zu verringern. Dem gegeniiber stehen aber auch Risiken, die mit der Nutzung von KI verbunden
sind, wie z.B. die Erhohung der Ungleichheit in der Gesellschaft. Dieser Beitrag geht der Frage nach, in welcher Form die
Unternehmenskultur die Nutzung von Kiinstlicher Intelligenz im Sinne einer nachhaltigen Entwicklung unterstiitzen kann.
Diese Art der Nutzung beinhaltet ein normatives Element und wird in dem Beitrag als Sustainable Artificial Intelligence
(SAI) bezeichnet. Auf Basis einer bibliografischen Literaturanalyse wird aufgezeigt, mit welchen Merkmalen eine nachhal-
tigkeitsorientierte Unternehmenskultur beschrieben werden kann. In sechs Propositionen wird zusammengefasst, welchen
Einfluss diese Merkmale auf den Umgang mit KI im Sinne von SAI haben. Demnach erscheint die Unternehmenskultur
fiir Unternehmen, die sicherstellen méchten, dass SAI realisiert wird, zugleich als wichtiger Indikator und Einflussfaktor.

Schliisselworter Nachhaltigkeit - SDG - KI - Nachhaltige KI - Organisationskultur - Unternehmenskultur
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Pedemonte 2020; Vinuesa et al. 2020) and thus highlight
the effects on society (Dirican 2015; Kuo and Smith 2018;
Kaplan and Haenlein 2019a) or the environment (Khakurel
et al. 2018). For example, using a consensus-based expert
inquiry process Vinuesa et al. (2020) conclude that Al can
enable the achievement of 134 SDG subgoals but also hin-
der 59 goals. Al solutions can help reduce pollution, losses
in production, or carbon footprint, and help address global
warming (PWC 2020; Goralski and Tan 2020). Di Vaio
et al. (2020) emphasize the importance of Al in the context
of knowledge management systems for sustainable business
models and for achieving the SDGs (in particular SDG 12).
However, these authors also point out the risks that may
arise from Al. For example, due to globally unequally dis-
tributed education and resources, the wealth that can be
generated through Al could mainly benefit already wealthy
and educated groups or individuals, thus increasing social
inequalities. Furthermore, Al technologies are associated
with resource depletion (Khakurel et al. 2018) and carbon
emissions (Dhar 2020). Considering the opportunities and
risks associated with the use of Al in the context of sustain-
ability, it seems fundamentally important to re-define the so-
cio-technical concept of Al (van Wynsberghe 2021) against
the backdrop of sustainable development (Duan et al. 2019).

Past research has focused on how Al can simplify hu-
man decision making (e.g., Arinze et al. 1997; Kahneman
et al. 2016; Schneider and Leyer 2019), support process
optimization (e.g., Hoeschl and Barcellos 2006; D’ Amico
et al. 2019), or foster (sustainable) business models (e.g.,
Haseeb et al. 2019; Di Vaio et al. 2020), as well as the
design of human-machine interaction (e.g., Klumpp 2018;
Miller 2018). Less attention has so far been paid to the
question of which impact people and their personal values
have on the use of Al in the context of sustainable de-
velopment (Duan et al. 2019). Within a corporate context,
values are part of corporate culture. Thus, the impact of
corporate culture on the use of Al appears as a major re-
search gap. While there are many varying but no exhaustive
definitions of corporate culture (Linnenluecke and Griffiths
2010) we rely on central works (e.g., Schein 2010; Cameron
and Quinn 2011) to derive a working definition of corpo-
rate culture as a multi-dimensional and multi-level concept
which defines the core values, assumptions, interpretations,
and approaches that characterize a company and influence
the behavior of its members. With the headline “Culture eats
strategy for breakfast,” Eckmann and Klenke (2021, p. 6)
humorously describe the strong influence corporate culture
can have on the realization of new corporate strategies. In
this vein, various studies emphasize the importance of cor-
porate culture for the actions of a company in the context of
sustainable and digital development. For example, follow-
ing Isensee et al. (2020), it can be hypothesized that cor-
porate culture influences the use of digital technologies in
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companies, and thus also the use of Al, in terms of sustain-
able development. Barredo Arrieta et al. (2020) and Rakova
et al. (2021) highlight the central role of corporate culture
for reinforcing responsible Al Liu et al. (2019) use the ex-
ample of corporate culture in China and Chinese culture
in general to describe that culture shapes the approach to
knowledge management and Al. Similarly, based on a sur-
vey among 300 managers, Gerbert et al. (2018) identify
a particular affinity for AI among the entrepreneurial cul-
ture of Chinese pioneers. Despite this initial evidence, there
is currently no systematic integration of the relationship be-
tween corporate culture and Al. This article aims to close
this research gap and therefore addresses the question: How
can corporate culture influence the use of Al in terms of sus-
tainable development?

Methodologically, the answer to this question is based on
a bibliometric analysis of the literature from 1990 to 2021.
In the first step, a normative definition of Al in terms of
sustainable development is developed (referred to as SAI).
In the second step, the influence of corporate culture on
Al is discussed. The article ends with a conclusion and an
outlook.

2 Sustainable artificial intelligence (SAI)

Al can be defined as “the ability of a system to interpret
external data correctly, to learn from such data, and to use
those learnings to achieve specific goals and tasks through
flexible adaptation” (Kaplan and Haenlein 2019b, p. 17).
Given the increased awareness about potential negative ef-
fects of an unregulated Al (Bjgrlo et al. 2021), Vinuesa et al.
(2020) emphasize that “we are at a critical turning point for
the future of AI” (p. 7). While the general definition of Al
lacks any normative goal, task description, or application
rules, there are more and more attempts of linking the con-
cept of Al with normative ideas, such as those associated
with the concept of sustainable development. Responsible
Al is concerned with ensuring fairness, model explainabil-
ity, and accountability (Barredo Arrieta et al. 2020; Rakova
et al. 2021). Human-centered Al puts human aspirations,
such as human rights, social participation, or environmental
protection, at the center of Al design (Shneiderman 2020).
For example, the Digital Policy Agenda for the Environ-
ment of the Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU 2019) demands
a targeted use of Al to tackle environmental problems. Eth-
ical Al introduces principles of transparency, justice and
fairness, non-maleficence, responsibility, and privacy to Al
design and use (Wright and Schultz 2018; Jobin et al. 2019).
The normative concept of sustainable development holds
the potential to combine and extend these approaches. It
thus appears as a useful starting point for deriving a nor-
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Table 1 Approaches to redefine Al in terms of sustainable development

Year  Definition of sustainable development Derived understanding of sustainable Al

1987  Sustainable development means meeting the needs of present gen- 1. SAI contributes to the realization of people’s needs in the
erations (people; especially the poorest) without compromising the present (e.g., individual fulfillment of customers’ needs, es-
ability of future generations to meet their needs (World Commission pecially the poor) without endangering the satisfaction of
on Environment and Development 1987) people’s needs in the future (e.g. through the exploitation of

natural resources)

1997  According to the original Triple Bottom Line concept, companies 2. SAI enables companies to (simultaneously) meet their eco-
have a responsibility to manage their business successfully in eco- nomic, social, and ecological responsibilities better or at all
nomic, social, and ecological terms (Elkington 1999)

2008  When managing the Triple Bottom Line, companies have to also 3. SAI enables companies to better understand the interac-
consider the time perspective as a fourth dimension (intergenerational tion of the three sustainability dimensions through time, thus
perspective) (Lozano 2008) considering short, long-term, and longer-term interactions

2015  The guiding principle of the 2030 Agenda pursues the goal of en- 4. SAI helps people to live a dignified life and to preserve

abling a decent life worldwide while permanently preserving the
natural foundations of life. With the 2030 Agenda adopted in 2015,
the global community under the umbrella of the United Nations com-
mitted to 17 global goals (SDGs) for a better future (UN 2015)

the natural basis of life in the long term. To achieve this, SAI
supports the UN’s 17 SDGs

mative understanding of Al, i.e., SAI, which is basically
concerned with exploring Al’s contribution to sustainable
development. For example, Lee and Oh (2020) show that
promising Al technologies for sustainable industrial devel-
opment cover eleven topics, including knowledge repre-
sentation, machine learning platforms, action recognition,
optimization and solving, and identification technology. In
applying a technology for social good perspective, Bai et al.
(2021) raise the question how Al could create sustainabil-
ity opportunities for micro and small enterprises. Respective
overarching initiatives aiming to promote a sustainable ori-
entation of Al in corporate practice are increasingly devel-
oping and can be joined under the umbrella term of the Al
for Social Good movement (e.g., Chui et al. 2018; Tomasev
et al. 2020):

o meta-initiatives: UN Al for Good, AI Commons or Cli-
mate Change Al;

e corporate funding programs: Intel Al for Social Good,
Google Al for Social Good, Amazon AWS Al for Good,
IBM Science for Social Good, Facebook Al for Social
Good, groupelephant—ERP, Microsoft Al for earth;

o other funding programs: Leonardo DiCaprio Foun-
dation, Ellen MacArthur Foundation, Bill and Melinda
Gates Foundation, German Federal Environmental Foun-
dation (DBU);

e academic programs: UN Global Pulse Network, Data
Science for Social Good, DFKI4planet;

o repositories: Oxford Initiative on AIxXSDGs, ITU Al
Repository, Plattform Lernende Systeme: KI-Landkarte
Deutschland.

Apart from van Wynsberghe (2021), recent works refer-
ring to the concept of SAI fail to provide a holistic defini-
tion (e.g., Yun et al. 2016; Dhar 2020; Bjgrlo et al. 2021;
Dahlin 2021; Fernandez-Aller et al. 2021). For example, the

working definition given by Bjgrlo et al. (2021) within the
contextual boundaries of online decision-making is based
on the Brundtland Report (World Commission on Environ-
ment and Development 1987). Therefore, Table 1 provides
an overview of four approaches most frequently discussed
in literature to define sustainable development (World Com-
mission on Environment and Development 1987; Elking-
ton 1999; Lozano 2008; UN 2015) and the derived deeper,
holistic understanding of SAI and its requirements. Therein,
Al is considered as a means and an end of corporate sus-
tainable development (van Wynsberghe 2021). Given the
complexity of the sustainable development concept, Al is
not considered as a system that can define what sustainable
development could mean for humans.

Due to the current global importance of the SDGs for
companies and the integration of the different sustainable
development approaches in the 2030 Agenda, this paper
links the basic understanding of Al in terms of SAI to SDG
achievement. For example, Di Vaio et al. (2020) highlight
the link between Al and SDG 12 (sustainable production
and consumption). Accordingly, we refer to SAI when Al
contributes to people being able to lead a dignified life and
the natural foundations of life being permanently preserved.
Consequently, in comparison to Al, SAI presents a means
for sustainable development, as it is used to support the
SDGs (targeted use) (e.g., Di Vaio et al. 2020; Goralski
and Tan 2020; TomasSev et al. 2020; Vinuesa et al. 2020;
Fernandez-Aller et al. 2021). In turn, SAI forms an end of
sustainable development, as the use of Al should be orga-
nized sustainably. This includes assessing and overcoming
potential negative impacts and harmful effects for society
(Bjgrlo et al. 2021) (application rules), such as increased
waste through an accelerated use and disposal of technical
devices or carbon emissions stemming from energy con-
sumption of computing power (Khakurel et al. 2018).

@ Springer
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As an intermediate result, it appears that the normative
concept of sustainable development provides useful to re-
define AI as SAI, which now includes a targeted use and
application rules as normative elements. Following up from
this, it is of interest to investigate this relation more deeply
within a corporate context. A problem to be faced here
is that whether the potentials of Al are exploited to pro-
mote corporate sustainable development in the sense of the
suggested approaches essentially depends on how the ac-
tors in the company use Al and pursue sustainable goals
(e.g., sustainable business models) (Di Vaio et al. 2020). In
other words, just as companies choose different approaches
towards corporate sustainability (Hahn and Scheermesser
20006), they will probably choose different approaches to-
wards Al, which makes the realization of SAI a very com-
plex issue for which no unilateral blueprint can be provided.
As corporate behavior will be determined by underlying
assumptions and norms as well as other factors related to
corporate culture, the following section examines the influ-
ence of specific features of sustainability-oriented corporate
culture on the use of Al in the sense of SAL

3 Literature review: corporate culture as
a driver of SAI?

To address the research gap of a systematic integration of
the relationship between corporate culture and Al, we use
a bibliometric analysis of the literature review on a) sus-
tainability-oriented corporate culture and b) SAL. We chose
the period from 1990 to 2021 as a time frame to account
for the rather young research trend of linking sustainabil-
ity to both corporate culture and Al, thus ensuring that the
paradigms underpinning the reviewed studies are mirroring
the same social dynamics.

3.1 Features of a sustainability-oriented corporate
culture

It is generally accepted that corporate culture consists of dif-
ferent factors, such as basic assumptions, values, norms, ac-
tions, observable artifacts, and behaviors, which can be dis-
tinguished according to their level of observability (Schein
2010; Cameron and Quinn 2011). Theoretical models re-
lying on the dimensions of internal vs. external orientation
and stability vs. control distinguish four types of culture
(Cameron and Quinn 2011) or relevant cultural traits (Deni-
son and Mishra 1995), suggesting that there is no general
type of sustainability-oriented corporate culture. Despite
mainly focusing on economic outcomes of corporate culture
(change), these models support our investigation of a sus-
tainability-oriented corporate culture, especially in drawing
attention towards relevant features, including communica-
tion, values, and leadership. For example, in the context
of fostering corporate sustainability, communication forms
a relevant means within different types of corporate culture
(Linnenluecke and Griffiths 2010) and the development of
a culture that embraces change (Vodonick 2018). Within
this paper, the major change considered is the use of Al in
the sense of SAI for promoting the SDGs.

Various scholars have emphasized the need for cultural
change in organizations to promote corporate sustainability
(e.g., Hoffman 1993; Baumgartner 2009; Linnenluecke and
Griffiths 2010; Norton et al. 2015; Vodonick 2018). This pa-
per helps overcoming three main barriers impeding culture
change towards a sustainability-oriented corporate culture.
First, a unilateral understanding of corporate sustainability
needs to be established among corporate executives (Hahn
and Scheermesser 2006), as this determines the preferred
state of the corporate culture (Cameron and Quinn 2011)
as “sustainability-oriented.” Second, a differentiated under-
standing of the single cultural features (Chen 2011) needs
to be developed. Third, corporate executives need to accept
culture change as a strategic task. In section 2, we ensure

Table2 Consideration of corporate features in conceptualizations of sustainability culture as potential influencing factors of SAI

Corporate feature

Conceptualizations of sustainability culture

1. attitude, beliefs, values

Chen (2011); Chang (2015); Ketprapakorn and Kantabutra (2019)

Chen (2011); Bliesner et al. (2014); Wiesner et al. (2018); Ketprapakorn and Kantabutra (2019); Kiefer et al. (2019)

2. behavior Chen (2011); Chang (2015); Ketprapakorn and Kantabutra (2019)

3. communication Wiesner et al. (2018); Ketprapakorn and Kantabutra (2019)

4. collaboration Chen (2011); Bliesner et al. (2014); Chang (2015)

5. ethics/norms Chen (2011); Bliesner et al. (2014); Chang (2015); Ketprapakorn and Kantabutra (2019)
6. leadership/management Chen (2011); Ketprapakorn and Kantabutra (2019)

7. internal capabilities Chen (2011); Chang (2015); Wiesner et al. (2018); Ketprapakorn and Kantabutra (2019)
8. strategic orientation

9. corporate structure Chang (2015); Wiesner et al. (2018); Ketprapakorn and Kantabutra (2019)

Based on N="70 reviewed studies identified in a systematic literature review, i.e., a theoretical search query containing stemmed terms on
corporate culture and environmental sustainability as well as a screening and attribution protocol containing a priori defined inclusion and

exclusion criteria

@ Springer
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that, when engaging with SAI, corporate executives would
become familiar with globally adapted approaches towards
sustainable development. Within the remainder of this pa-
per, we present potentially influential manifestations of spe-
cific features of a sustainability-oriented corporate culture
for the use of Al in the sense of SAI. In the first step, to im-
prove the understanding of sustainability-oriented corporate
culture, we use a systematic literature review and an analy-
sis approach inspired by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA: Moher
et al. 2015)'. Table 2 presents whether nine corporate fea-
tures commonly found in the N="70 analyzed scholarly pa-
pers are represented in previous conceptualizations of sus-
tainability culture, i.e., environmental organizational cul-
ture or green organizational identity (Chen 2011), resource
culture (Bliesner et al. 2014), green organizational culture
(Chang 2015), environmental sustainability culture (Wies-
ner et al. 2018), eco-innovation-friendly corporate culture
(Kiefer et al. 2019), or the sustainability culture develop-
ment framework (Ketprapakorn and Kantabutra 2019). In
the next step, we analyze specific manifestations of the
identified features regarding their potential influence on the
adaption of Al in terms of SAI within a company. By fo-
cusing on specific features and relevant manifestations, we
ensure that our results are less influenced by the fact that
there is no general type of sustainability-oriented corporate
culture. While the focus lies on exploring the influence of
specific cultural features, the propositions we offer reveal
a two-sided connection, in which (i) specific manifestations
of relevant dimensions of a sustainability-oriented corporate
culture could influence the use of SAI (e.g., Gerbert et al.
2018; Liu et al. 2019; Duan et al. 2019), and (ii) the use
of Al can change the sustainability-orientation of corporate
culture (e.g., Isensee et al. 2020; Bai et al. 2021).

3.2 Attitudes, beliefs, and values

Attitudes, beliefs, and values play a central role within lit-
erature on sustainability-oriented corporate culture (Isensee
et al. 2020). However, especially attitudes and beliefs are
underexplored in SAI literature.

According to Duan et al. (2019), corporate culture and
the personal values of employees seem to condition the
acceptance of SAI. Similarly, Khakurel et al. (2018) em-
phasize the role of values to ensure a sustainable devel-
opment of Al. Overall, values are an (intra-)personal factor
(Banwo and Du 2019) that motivates ecological responsibil-
ity (Williams and Schaefer 2013). For example, “ethics and

! Interested readers can receive further information on the systematic
review process upon request from the authors, i.e. the full search string.
The code for textual analysis in R is available under https://doi.org/10.
17632/hympskpm3x.1.

transparency” form a core value of companies with a sus-
tainability-oriented corporate culture (Caputo et al. 2017)
as well as a central principle within ethical Al (Jobin et al.
2019). As values are shared through interaction (Marsina
et al. 2019), corporate culture should foster interaction be-
tween designers and users of SAI through which values
aligned with the concept of sustainable development can
manifest.

Attitudes determine behaviors associated with sus-
tainable development, such as green ebusiness adoption
(Masele 2019), and norms, such as a company’s commit-
ment to the environment (Singh et al. 2018). Thus, we
assume that pro-environmental attitudes (Bissing-Olson
et al. 2013; Yadav et al. 2018) and a positive attitude
to change (Vodonick 2018) would support the adaption
of SAI as a tool and standard for corporate sustainabil-
ity (Upstill-Goddard et al. 2016). A positive attitude to
change in the context of SAI would translate into a positive
attitude towards the opportunities of SAI to support the
SDGs. A regression analysis by Masele (2019) shows the
influence of the three components of green attitudes, i.e.,
green affection, green conation, and green cognition, on
green ebusiness adoption. If adapted to SAI, green affec-
tion would describe an openness to taking risks through
SAI realization without perceiving SAI as threatening, as
the targeted use and the consideration of SAI as an end of
sustainable development might prevent undesired outcomes
to some degree. Green conation would describe the inten-
tion of corporate members to adopt SAI or SAI realization
behavior itself. Green cognition reflects the belief that SAI
adoption enables positive environmental outcomes, such as
resource savings.

Ideally, pro-environmental attitudes and values would
manifest so that Al designers and users would detect, report,
and correct attitude or value-behavior gaps. The detection
of such gaps could be supported through pattern recogni-
tion Al technology (Lee and Oh 2020). This technology
could also reveal cultural features guiding unsustainable
behavior, such as beliefs, attitudes, and values that are not
aligned with sustainable development.

In line with the green cognition component, which in-
cludes beliefs, the reviewed papers reveal certain contex-
tual and self-efficacy beliefs (Kornilaki et al. 2019) with
a positive influence on environmental actions. Contextual
beliefs on the necessity of change and the availability of
support for implementing change (Redmond et al. 2016)
mirror the need to nurture a culture of change which relies
upon a positive attitude towards change (Vodonick 2018).
In turn, SAI offers possibilities to achieve far greater (sys-
temic) impacts than could be achieved by individuals and
thus fosters the manifestation of the self-efficacy beliefs that
an individual can make a difference (Williams and Schaefer
2013). Exemplary possibilities supporting SDG13 through
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increased energy efficiency emerge from predictive main-
tenance facilitating an early identification of plants that do
not work efficiently or environmentally friendly (Rathore
and Malawalia 2021), from opportunities for modeling and
thus better understanding and predicting climate change im-
pacts (Vinuesa et al. 2020), and from the facilitation of the
circular economy through the positive influence of Al on
circular economy capabilities (Bag et al. 2021) or matching
algorithms for second-hand or sharing platforms (Rathore
and Malawalia 2021).

Proposition 1 Attitudes, beliefs, and values could influence
the use of Al in terms of SAI if they are positively oriented
towards sustainability, shared between SAI designers and
users, and manifested within the company so that behavior
gaps would be detected, reported, and corrected. In turn,
SAI could support the detection of gaps and the formation
of self-efficacy beliefs needed to establish a sustainability-
oriented corporate culture.

3.3 Behavior (incl. communication)

We refer to the sustainable behavior of a company as an
umbrella term for habits, actions, or processes (Chen 2011;
Chang 2015; Marsina et al. 2019) that positively contribute
to the sustainability performance of a company. As the tar-
geted use of SAI requires a contribution to the SDGs, the
realization of SAI forms a sustainable behavior. Sustainable
behavior is driven by attitudes (Bissing-Olson et al. 2013),
beliefs, and values (cf. Proposition 1), especially those of
owner-managers who shape corporate culture (Roxas and
Coetzer 2012; Ortiz-Avram et al. 2018), as well as interpre-
tations and norms (Chen 2011; Kornilaki et al. 2019) (cf.
Proposition 4).

Communication plays a central role in previous corpo-
rate culture frameworks (Linnenluecke and Griffiths 2010;
Vodonick 2018) but was only quite recently introduced into
conceptualizations of sustainability culture (Wiesner et al.
2018). It appears that an effective two-way communica-
tion (Burawat 2019) between SAI designers and users or
leaders and employees in which new environmental atti-
tudes, beliefs, and values are continuously communicated
(cf. Proposition 1: Wiesner et al. 2018; Ketprapakorn and
Kantabutra 2019) is relevant to make employees receptive
to change and have positive attitudes towards SAI (Upstill-
Goddard et al. 2016) as well as ensure successful collabora-
tion (cf. Proposition 3: Marsina et al. 2019; Mufioz-Pascual
et al. 2019). In summary, the communication habits could
influence the use of Al in terms of SAI if they foster the
receptiveness and positive attitudes of corporate members
regarding the use of Al in the sense of SAIL

In turn, AI also influences sustainable behavior. On the
one hand, Al can reinforce sustainable behavior, either by
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providing sustainable product or service solutions (e.g.,
smart cities, smart mobility: Chui et al. 2018) or by recog-
nizing unsustainable behavior and recommending alterna-
tives (“action recognition:” Lee and Oh 2020). On the other
hand, following Tambe et al. (2019), the use of Al in a com-
pany can negatively affect sustainable behavior if it is not
following sustainability principles. For example, if human
resource management decisions are based on algorithms
prioritizing economic outcomes, they could generate nega-
tive social outcomes for employees (e.g., unfair treatment,
discrimination). Moore (2019) argues that the restructuring
of workplaces or job replacements that are based on data
the affected employees have no access to might increase
health risks, such as anxiety. In summary, employing Al
only to achieve economic goals that would hamper envi-
ronmental or social goals forms an unsustainable behavior.
This is likely to decrease the acceptance of Al and impedes
the formation of a sustainability-orientation within corpo-
rate culture (Duan et al. 2019).

Proposition 2a A company’s behavior could influence the
use of Al in terms of SAI if proactive pro-environmental and
two-way communication, especially between Al designers
and users, are manifested as typical habits. In turn, sus-
tainable behavior is exemplified by SAI through concrete
applications.

Proactivity presents a useful distinguishing factor of sus-
tainable behaviors. Companies that proactively engage in
sustainability behavior beyond legal requirements or in-
dustry standards and challenge the status quo to follow
their sustainability vision and mission can be classified as
“activists” (Kornilaki et al. 2019). Accordingly, companies
that are early adopters of the Al for Social Good move-
ment (e.g., Chui et al. 2018; TomaSev et al. 2020) and thus
proactively engage in employing Al to support the SDGs
or challenge the status quo of an unregulated use of Al
can be classified as “SAI activists.” Furthermore, the dis-
tinction of daily task-related and daily proactive environ-
mentally friendly behavior by Bissing-Olson et al. (2013)
suggests that daily task-related SAI use would describe the
adaption of SAI to perform work tasks sustainably, whereas
daily proactive SAI use expands this by describing the ini-
tiative to adapt SAI to engage in sustainable behavior that
goes beyond the scope of required work tasks. In summary,
the use of Al in the sense of SAI can either be initiated
by the behavior of individuals within the company as “SAI
champions” (micro level) or the company as a systemic
whole as “SAI activists” (macro level).

Proposition 2b The factor of proactivity allows for the di-
vision of a) daily task-related vs. daily proactive SAI use
performed by b) individuals (SAI champions) vs. the com-
pany as a whole (SAI activists).
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3.4 Collaboration

Within the OCAI (Cameron and Quinn 2011), companies
with a collaboration culture put a strong emphasis on in-
dividuals, including their personal development and team-
work following principles of participation and consensus.
Similarly, Thomas et al. (2001) address the need for consid-
ering human and social factors in knowledge management
processes. Such human relations models (Linnenluecke and
Griffiths 2010) point towards a strategic involvement of in-
ternal and external stakeholders, which is key to achieving
sustainable corporate practices (Caldera et al. 2019), such
as the use of Al in the sense of SAI (Khakurel et al. 2018).
Following Redmond et al. (2016), the entire company and
its stakeholders should commit to using Al in the sense of
SAL

Internal stakeholder engagement is essential to ensure
support and identify resistance to sustainable transforma-
tions (Wiesner et al. 2018), and thus for the use of Al in
the sense of SAI only. External stakeholder engagement
is positively related to environmental protection (Benito-
Hernéndez et al. 2016). Direct benefits associated with net-
work participation include access to knowledge (Lewis et al.
2015) and increased sustainability innovation (Widya-Ha-
suti et al. 2018). For stakeholders of sustainability within
the digital era, Lock and Seele (2017) introduce a classifi-
cation of data generators, collectors, and utilizers. Miailhe
et al. (2019) show that multi-stakeholder collaborations and
new forms of public-private partnerships can define com-
mon approaches to Al in line with the SDGs. It thus ap-
pears that in order to identify solutions of SAI to support
the SDGs and develop respective frameworks, companies
should engage with different stakeholders through partic-
ipation in networks (Ortiz-Avram et al. 2018) associated
with the Al for Social Good movement or by forming new
strategic sustainability alliances (Roxas and Coetzer 2012).
Furthermore, human-Al collaboration emerges as a new
perspective beyond human-human collaboration (Klumpp
2018; Miller 2018; Duan et al. 2019; Wang et al. 2020).
In turn, Metcalf et al. (2019) indicate that Al can optimize
stakeholder collaboration in terms of higher group intelli-
gence and better decision making. Here, optimization and
solving present promising technologies (Lee and Oh 2020).
For example, Al technologies could identify internal stake-
holders causing high pollution within a company as well
as internal or external stakeholders with superior knowl-
edge and expertise on pollution prevention and then mod-
erate collaboration between these actors, ideally leading to
a positive contribution to SDG 13 (climate action).

Proposition 3 Participative collaboration with internal and
external stakeholders could influence the use of Al in terms
of SAI if the collaboration goal is to collectively achieve

sustainability. In turn, SAI can optimize stakeholder collab-
oration and adds the perspective of human-Al collaboration.

3.5 Ethics/norms (incl. leadership)

Following Kornilaki et al. (2019), acceptance of moral obli-
gation is necessary to ensure the use of Al in the sense
of SAIL Our definition of SAI implicitly contains a moral
obligation to support the SDGs and thus provides an eth-
ical guidance. “Green ethics” (Rodgers 2010) present an
example of environmental normative pressures and empha-
size the role of ethics in SAI (Khakurel et al. 2018; Wright
and Schultz 2018; Barredo Arrieta et al. 2020). Accord-
ingly, the rapid development of Al must be supported by
the necessary regulatory insight and oversight for Al-based
technologies (Vinuesa et al. 2020; Bai et al. 2021). After
companies have formalized their acceptance of this moral
obligation within sustainability norms (with a specific refer-
ence to Al use), they can derive and implement sustainabil-
ity standards (Upstill-Goddard et al. 2016). Accordingly, in
visualizing cultural determinants (e.g., pro-environmental
values, green ethics), sustainability standards make these
determinants observable (Marsina et al. 2019), providing
members of the company with a standard they can refer
to when assessing whether the use of Al is realized in the
sense of SAI. Furthermore, subjective or personal as well
as (perceived) social norms and the normative institutional
environment influence sustainable behaviors (e.g., Banwo
and Du 2019) (cf. Proposition 2a), including the use of Al
in the sense of SAI. Thus, companies should formalize SAI
ethics, norms, and standards.

Management and leadership play a central role within
theories of corporate culture (e.g., Schein 2010; Cameron
and Quinn 2011) because corporate change processes, such
as the realization of SAI, require management support (e.g.,
Roxas and Coetzer 2012; Yadav et al. 2018), executive com-
mitment (e.g., Coffey et al. 2013; Bliesner et al. 2014; Bara-
nova and Paterson 2017), and the establishment of a sup-
portive culture (Ortiz-Avram et al. 2018). Thus, if sustain-
ability-oriented leadership becomes the norm (e.g., Chen
2011; Boiral et al. 2014; Baranova and Paterson 2017; Bu-
rawat 2019), it can support corporate culture change, es-
pecially regarding sustainable behavior (cf. Proposition 2a)
(Duan et al. 2019), such as the use of Al in the sense of
SAL In turn, SAI can support sustainability-oriented lead-
ership, i.e., sustainable decision making which examines
“whether key decisions in the entrepreneurial process actu-
ally [...] take into account environmentally relevant aspects”
(Muiioz 2018, p. 794).

Proposition 4 Ethics and norms could influence the use of

Al in terms of SAI if they are aligned with the principles of
the normative concept of sustainable development, leading
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to Al application rules. Sustainability-oriented leadership
forms a relevant standard for change processes like SAI
use, as it provides management support, commitment, and
the development of a supportive culture. In turn, SAI can
support sustainability-oriented leadership, i.e., sustainable
decision making.

3.6 Internal capabilities

A lack of internal capabilities prevents companies from
improving their environmental performance (Lewis et al.
2015; Ortiz-Avram et al. 2018) or adopting Green IT (Cof-
fey et al. 2013), which includes SAI as an end of sustainabil-
ity. In turn, sustainability-oriented corporate culture appears
to improve the awareness and knowledge of environmental
issues (e.g., SAI and resource use). Thereby, Leonidou et al.
(2017) highlight that in order to develop an environmentally
friendly mindset, it is necessary to raise awareness on en-
vironmental issues among managers. By ensuring that the
normative elements of sustainable development are conse-
quently followed through, such awareness would thus sup-
port the use of Al in the sense of SAIL. A positive feedback
loop can be created if action and pattern recognition (Lee
and Oh 2020) are employed as promising Al approaches
optimizing sustainable decision making (Duan et al. 2019)
and detection of misconduct. Following different capabil-
ities highlighted in the reviewed studies (e.g., Testa et al.
2016; Seidel-Sterzik et al. 2018; Singh et al. 2018; Korni-
laki et al. 2019), SAI literacy would cover at least three
issues mirroring the two perspectives of SAI as a means or
end of sustainable development:

a) knowledge management regarding potential applications
of Al technology to foster sustainable alternatives to cur-
rent practices,

b) awareness of sustainability issues and related SAI poli-
cies, regulations, standards, and technologies, and

c) the capability to anticipate the environmental impact of
technology adaption or potential negative social and en-
vironmental consequences of irresponsible or untranspar-
ent Al use.

Knowledge management emerges as a central issue in
Al adaption (e.g., Liebowitz 2001; Thomas et al. 2001;
Hoeschl and Barcellos 2006; Khakurel et al. 2018; Lee and
Oh 2020). For the identification phase of potential Al appli-
cations for sustainable purposes (a), the potential to identify
new opportunities and develop new processes (knowledge
assimilation) (Jahanshahi and Brem 2017; Leonidou et al.
2017) could be of great importance. As Al technologies,
new potential applications for SAI, or Al policies, regu-
lations and standards are rapidly evolving (b), education
and training (e.g., Coffey et al. 2013; Yadav et al. 2018;
Muifioz-Pascual et al. 2019) become particularly important,
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especially regarding the anticipation of the outcomes of
Al use (c). Especially managers should be properly edu-
cated on Al (Goralski and Tan 2020) and empowered to use
data to make predictions, leading to an improved strategic
decision-making process on sustainable development and
technology adoption (Schneider and Leyer 2019). Overall,
companies should rely on a diversified approach towards
increased SAI literacy (Kirchherr et al. 2018), including
experience, risk-taking, research and development (Kaese-
hage et al. 2014; Caputo et al. 2017; Johnson 2017), ex-
ternal training, conferences, media, and observation (e.g.,
Williams and Schaefer 2013; Boiral et al. 2014; Korni-
laki et al. 2019). In turn, companies can use Al, especially
knowledge representation technologies (Lee and Oh 2020),
to assimilate knowledge and increase the ability to analyze
(Wirtz and Miiller 2019), especially through big data (Jar-
rahi 2018), as well as to share the acquired knowledge on
SAI with internal and external stakeholders (Barro and Dav-
enport 2019) (cf. Proposition 3). In this vein, Thomas et al.
(2001) point out that knowledge processed with the help of
Al is also “inextricably linked to human cognition, and the
management of knowledge [...] takes place in a complexly
structured social context” (p. 863).

Proposition 5 Internal capabilities, i.e., knowledge man-
agement and awareness, could influence the use of Al in
terms of SAI if they provide the necessary means for in-
creased SAI literacy. In turn, SAI can provide the means
for enhancing SAI literacy and other capabilities associated
with sustainable development and sharing knowledge.

3.7 Strategic orientation

Strategic orientation forms the most covered dimension
in the studied conceptualizations of sustainability-oriented
corporate culture and is also adapted as a major approach
by practitioners (e.g., Leonidou et al. 2017; Marsina et al.
2019). The often-emphasized need for long-term thinking
(Coffey et al. 2013) is particularly challenging for a rapidly
evolving technology like Al. However, the targeted use of
SAI (SDG contribution) provides a starting point for the for-
mulation of vision and mission statements (Wiesner et al.
2018) regarding Al use. If companies strive to go beyond
legal requirements (cf. Proposition 2b) and achieve contin-
uous improvement (Baranova and Paterson 2017), for ex-
ample regarding the adoption of Green IT (e.g., Testa et al.
2016; Seidel-Sterzik et al. 2018; Caldera et al. 2019), this
proactivity could translate into a continuously increasing
support of different SDGs through the use of Al in the sense
of SAL In turn, optimizing and solving Al technology (Lee
and Oh 2020) based on big data can increase the quality of
forecasts for companies’ long-term considerations (Nguyen
Tuan et al. 2019).
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Proposition 6 Strategic orientation could influence the tar-
geted use of Al in terms of SAI (SDG contribution) if the
company persecutes long-term thinking in dealing with sus-
tainability issues despite difficulties of anticipating potential
outcomes of digital technology adoption. In turn, SAI can
inform the development of a sustainability strategy through
optimized forecasting.

3.8 Corporate structure

The reviewed literature suggests that corporate structure
forms a distinct but important element for the sustain-
able development besides corporate culture. Marsina et al.
(2019) define “a project-oriented enterprise [as] one that
has a set of specific strategies, structures, and cultures”
(p. 773). Upstill-Goddard et al. (2016) emphasize that
the implementation of sustainability standards relies upon
corporate structure, processes, and norms. According to
these authors, the realization of SAI as a sustainability
standard for AI use would be closely linked to the cor-
porate structure, such as the clear definition of processes
when using Al in terms of SAI. We observed that some as-
pects of corporate structure have low discriminatory power
with respect to various characteristics of a sustainability-
oriented corporate culture, especially behavior (Proposi-
tion 2a), collaboration (Proposition 3), and management
(Proposition 6). Therefore, we assume that the corporate

Table 3 Summary of main findings and propositions

structure provides the necessary means and conditions for
SAI realization. For example, an open two-way communi-
cation structure (Upstill-Goddard et al. 2016; Jahanshahi
and Brem 2017; Johnson 2017) provides the means for
communicating emerging questions, uncertainties, stan-
dards, or new ideas regarding SAI use. A clear delegation
of SAI tasks (Caputo et al. 2017) and the incentivization
of “SAI champions” (cf. Proposition 2b) (e.g., Kaesehage
et al. 2014; Baranova and Paterson 2017) provide the means
for SAl-oriented collaboration and management.

Proposition 7 The company structure could influence the
use of Al in the sense of SAI if it provides the relevant
means to translate the ideal manifestations of cultural fea-
tures into sustainable behavior.

4 Discussion

The results summarized in Table 3 suggest that specific fea-
tures of a sustainability-oriented corporate culture influence
the use of Al in the sense of SAI (as defined in section 2
and Table 4) in different ways and vice versa.

Propo-
sition

Corporate feature
sense of a SAI

Exemplary manifestations supporting the handling of Al in the

Exemplary (potential) SAI influence

Features of sustainability-oriented corporate culture

RQ: How can corporate culture influence the use of artificial intelligence in terms of sustainable -

development?
1 Attitudes, beliefs, Pro-environmental attitude and environmental values of man-
values agers and employees

Transparency as corporate value
2a,b Behavior (incl.

Proactive pro-environmental behavior of the individual person

Technology acceptance

Affection of sustainable behavior

Optimized stakeholder collaboration
New perspective: human-Al collaboration
Increased transparency

Means for increased improved knowledge
management and pro-active awareness

communication) and the company as a whole
3 Collaboration Willingness and ability to cooperate with internal and external
stakeholders
4 Ethics/norms (incl.  Accepted environmental responsibility
leadership) Development of environmental standard
Sustainable leadership
Al application rules
5 Internal capabilities  Environmental knowledge
Pro-active environmental awareness
SAI literacy
6 Strategic Long-term thinking

orientation Pro-active action

Targeted Al use
Other (with a mutual influence on corporate culture)
7 Corporate structure

Optimized forecasting

High agility of employees and leadership in work processes -
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Table4 SAI as means and ends of sustainable development

Perspective Definition

SAI as means
of sustainable
development

Al that is used to support the SDGs and thus con-
tributes to people being able to lead a dignified life
and the natural foundations of life being perma-
nently preserved

SAI as an end
of sustainable
development

Al use that follows sustainability principles (e.g.,
carbon neutrality of computing power and life
cycle management of Al gadgets, transparent use)

4.1 Core features of a sustainability-oriented
corporate culture

The first partial result of the literature analysis derives the
different features of a sustainability-oriented corporate cul-
ture from existing conceptualizations. Following the num-
ber of conceptualizations considering the features, strategic
orientation seems to be of greatest importance. Corporate
structure cannot be clearly assigned to corporate culture,
although the dependency on a sustainability-oriented cor-
porate culture is to be assessed as high. Overall, we suggest
six cultural features that could potentially influence the use
of Al in the sense of SAI and are in turn affected by AL

4.2 Manifestations with an impact on SAl adaption

The results suggest that certain manifestations of the in-
vestigated six features of a sustainability-oriented corpo-
rate culture are more likely to contribute to the realiza-
tion of SAI (examples presented in Table 3). For example,
a company that holds values related to ethics and trans-
parency (Proposition 1) and has already developed a green
code of ethics (Proposition 4) is more likely to internalize
SAI ethics and transparency (Khakurel et al. 2018; Jobin
et al. 2019; Barredo Arrieta et al. 2020) and thus formulate
Al application rules. Proposition 3 supports the manifesta-
tion of collaboration, which forms a relevant digital future
skill (Kirchherr et al. 2018). Proposition 5 suggests that
the higher the awareness and the better the knowledge of
sustainability issues and potential applications of SAI as
a means for sustainability (SAI literacy), the more likely it
is that Al will be used in the sense of SAIL

4.3 Temporal effects

Depending on the feature, the temporal effects of a sus-
tainability-oriented corporate culture on SAI can be dis-
tinguished. Some features have an immediate impact (e.g.,
sustainable behavior), while others have a medium to long-
term impact (e.g., ethics). For example, the basic underlying
sustainable attitudes and values are unconscious and can-
not exert a direct influence on the use of Al in the sense of
SAL Instead, they have a downstream effect by influencing
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other cultural characteristics, such as behavior. Behavior is
more likely to have an immediate and direct impact on the
realization of SAI, because the adaption of SAI can be em-
bedded more easily into the structures that have evolved as
the means for pro-environmental behaviors, such as respon-
sibilities or work processes.

4.4 Al as promoter vs. obstacle of SAI

The results extend previous works suggesting that the use of
Al in a company can create the basis for SAI (e.g., Metcalf
et al. 2019; Wirtz and Miiller 2019), for example in influ-
encing the corporate culture that would facilitate the use of
Al in the sense of SAIL Duan et al. (2019) indicate that the
“acceptance and successful application of Al for decision
making may result in a change of culture in organizations
and in individual behavior” (p. 16). Following Barro and
Davenport (2019), it would be desirable for companies to
actively address the human-machine relationship to make
the corporate culture smarter and to promote the use of Al
in the sense of SAL In answer to this, Proposition 5 sug-
gests that if Al improves internal capabilities, it is likely
that the company’s behavior (including the use of Al) be-
comes more sustainable in the sense of the SDGs. However,
following biases and problems of Al discussed in scholarly
literature, Al could also hinder the realization of SAI under
certain conditions (Tambe et al. 2019). It can be argued that
there is a spectrum ranging from unsustainable Al to SAI.
While a detailed discussion on the negative effects of Al is
beyond the scope of this paper, the different sections of the
sustainability spectrum of Al need to be given equal con-
sideration in the future. Overall, unsustainable Al practices
must be avoided, as they would hamper corporate culture
from developing in a sustainable manner. We pointed out
that unsustainable Al practices could enhance resistance
against the decisions and thus reduce Al acceptance among
employees or even lead to negative social outcomes, such
as anxiety (Moore 2019). A human resource decision, such
as the restructuring of workplaces, based on data-driven al-
gorithms that prioritize economic outcomes because partic-
ipative development approaches including different stake-
holders have been neglected would form an unsustainable
practice.

Overall, it can be assumed that the more sustainabil-
ity-oriented the characteristics of a corporate culture, the
higher the probability that the company will use Al in the
sense of SAI. In turn, it can also be deduced across the
board that the use of Al can promote a sustainability-ori-
ented corporate culture (e.g., through increased knowledge
management and forecasting).
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5 Conclusion

Based on a systematic literature analysis, this paper ex-
plores the question in which way sustainability-oriented
corporate culture can influence the use of Al in terms of
sustainable development (SAI in short). The motivation for
this is the potential of Al to influence sustainable devel-
opment positively or negatively and the lack of a norma-
tive guide for Al use. First, this paper contributes to the
Al for Social Good debate by providing a normative def-
inition of SAI as a means and end to sustainability with
a targeted use and application rules derived from prominent
approaches towards sustainable development, including the
SDGs. Second, following Barro and Davenport (2019), this
paper demonstrates that the opportunity to use Al in terms
of SAI depends on the ability of a company and its corpo-
rate culture to innovate Al in terms of sustainable devel-
opment through its human capital. A first theoretical frame
of reference is offered for the two-sided connection be-
tween features of sustainability-oriented corporate culture
and the use of Al in the sense of SAI. Overall, the presented
evidence suggests a strong mutual influence. As practical
implications, a variety of starting points can be derived for
companies that wish to apply Al in the sense of SAIL. De-
cision-makers can analyze the sustainability-orientation of
the corporate culture and check whether the prerequisites
for SAI are in place. Therefore, they can draw from the six
propositions which systematically demonstrate the potential
influence of specific manifestations of cultural features de-
rived from existing concepts of sustainability-oriented cor-
porate culture.

Future research avenues emerge from the propositions
and the limitations of this paper. There is a need for further
research regarding (i) the conceptual delimitation between
SAI, responsible Al, ethical Al, and human-centered Al,
(ii) the influence of SAI on corporate culture and corporate
structures, (iii) a validation of the effect of the different cul-
tural features on SAI, and (iv) an investigation of the effects
of SAI on sustainability. Empirical studies and longitudinal
case studies (e.g., good practice cases) would allow for an
in-depth investigation of the development phases of SAI,
including the identification of cultural manifestations with
the most significant and strongest influence based on widely
accepted corporate culture concepts and assessment tools.
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