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Abstract. Governing artificial intelligence (Al) requires multi-actor cooperation,
but what form could this cooperation take? In recent years, the European Union
(EU) has made significant efforts to become a key player in establishing respon-
sible Al. In its strategy documents on Al, the EU has formulated expectations
and visions concerning ecosystems for responsible Al. This paper analyzes ex-
pectations on potential responsible Al ecosystems in five key EU documents on
Al. To analyze these documents, we draw on the sociology of expectations and
synthesize a framework comprising cognitive and normative expectations on so-
ciotechnical systems, agendas and networks. We found that the EU documents
on responsible Al feature four interconnected themes, which occupy different
positions in our framework: 1) trust as the foundation of responsible Al (cogni-
tive—sociotechnical systems), 2) ethics and competitiveness as complementary
(normative—sociotechnical systems), 3) European value-based approach (norma-
tive—agendas), and 4) Europe as global leader in responsible Al (normative—net-
works). Our framework thus provides a mapping tool for researchers and practi-
tioners to navigate expectations in early ecosystem development and help decide
what to do in response to articulated expectations. The analysis also suggests that
expectations on emerging responsible Al ecosystems have a layered structure,
where network building relies on expectations about sociotechnical systems and
agendas.

Keywords: artificial intelligence, artificial intelligence governance, Al, Al gov-
ernance, ecosystems.

1 Introduction: responsible artificial intelligence

Reaping the opportunities of artificial intelligence (Al) requires that the various stake-
holders involved in Al-based or Al-assisted decision-making can trust the decisions and
actions taken by the algorithms [1]. Thus, at an organizational level, socially responsi-
ble use of Al requires ethical guidelines and governance approaches [2, 3]. At the same
time, however, governance of Al and the promotion of its socially responsible devel-
opment and use are large-scale challenges that transcend beyond organizational bound-
aries. Therefore, it is likely that a broad network of diverse actors is required for



promoting responsible development and use of Al [1, cf. 4]. We argue that this calls for
ecosystems for responsible Al [5]. While previous authors have studied systemic ap-
proaches to regulation [6], the ethics of algorithmic systems and assemblages [7, 8] and
multi-actor approaches to operationalizing Al ethics [9], the concept of ecosystems for
responsible Al is a novel contribution to the literature on Al governance in multi-actor
networks [4, 9, 10].

Despite the academic, policy and popular interest in the topic, responsible Al has not
yet consolidated into a fully-fledged market or multi-actor ecosystem. The reasons for
this can only be hypothesized at this point. One possibility is that the business value of
responsible Al is still relatively diffuse. There may also be differing views on the roles
of actors, and different answers to the question who should ensure responsible use of
Al and how. Nevertheless, this paper starts from the premise that at present, ecosystems
for responsible Al exist in expectations, i.e., actors’ ideas, beliefs and statements about
possible future opportunities, issues and networks.

Based on the number of recent high-profile strategies, events and statements, as well
as the proposed Atrtificial Intelligence Act published on April 21, 2021, the European
Union (EU) is clearly a key actor in establishing a network for responsible Al [11-13].
There is a strong policy push within the EU for articulating coherent Al policy and
regulation and to operate within a field of global actors [cf. 14] that promote trustworthy
Al and the governance of Al. Therefore, it is particularly important to study the views
of EU decision-makers and experts.

Against this backdrop, the purpose of this paper is to analyze the expectations on
potential responsible Al ecosystems inscribed in key EU strategy documents on Al. We
conducted a qualitative analysis of five key EU documents on Al strategy. First, our
study shows that the EU approach to responsible Al comprises four complementary
themes: 1) trust as the foundation of responsible Al, 2) ethics and competitiveness as
complementary, 3) European value-based approach, and 4) Europe as global leader in
responsible Al. Second, we categorize and position these themes as different kinds of
expectations. To this end, we introduce a framework differentiating between normative
and cognitive expectations on sociotechnical systems, agendas and networks. This
framework offers researchers and ecosystem stakeholders a mapping tool to dissect,
comprehend and act upon expectations regarding emerging ecosystems of responsible
Al. Further, beyond identifying themes within the EU documents, it foregrounds the
normative and cognitive expectations that shape the ecosystems’ emergence.

2 Expectations and ecosystems

2.1  Ecosystem for responsible Al

The conceptualization of a responsible Al network as an ecosystem requires some jus-
tification. In recent years, there has been rising scholarly interest in the theme of eco-
systems, which are generally identified as somewhat organically developing network
structures with some degree of coordination as opposed to purely horizontal networks
of peers. In the scholarly literature, numerous literature streams on ecosystems have
been identified, and different categorizations have been suggested [15, cf. 16].



Jacobides, Cennamo and Gawer [5] propose a core of three streams: business ecosys-
tems, innovation ecosystems and platform ecosystems. Aarikka-Stenroos and Ritala
[17] add entrepreneurial/start-up ecosystems and service ecosystems to the list. Tsu-
jimoto, Kajikawa, Tomita and Matsumoto [18], in turn, add the industrial ecology per-
spective and the multi-actor network to the streams of business ecosystems and plat-
forms. The multi-actor network perspective emphasizes the heterogeneity of actors with
different operating logics as well as dynamic and complex interlinkages.

The multi-actor network perspective fits best to the current state of the responsible
Al landscape. While large technology companies may orchestrate subsystems and or-
ganizations such as the EU institutions may be aspiring orchestrators, no single firm or
public organization orchestrates the responsible Al landscape. Centering the ecosystem
around a particular product/service system [18] may be premature as the activities and
innovations around responsible Al are still emerging. However, the notion of ecosys-
tems centered around a core value proposition is a valuable addition to the multi-actor
view [5, 19]. According to this perspective, an ecosystem strives to produce something
valuable, from a business perspective or societal perspective, or both.

2.2 Expectations on sociotechnical systems, agendas and networks

While Al ecosystems have been discussed [20] and Al ethics involves networked prac-
tices [21], at present ecosystems for responsible Al are emerging and mostly exist in
expectations. Expectations can be defined as “the images actors form as they consider
future states of the world, the way they visualize causal relations, and the ways they
perceive their actions influencing outcomes” [22]. In innovation studies, expectations
are seen as performative, i.e., they influence action, and they are seen to play a key role
in agenda-building and mobilizing resources in innovation networks [23]. Expectations
may have a factual basis, but under conditions of uncertainty, they include elements of
invention and they are sustained by a storyline, which enables actors to behave as if
those expectations were real [22]. Understood as cognitive framings, expectations may
be relatively transitory and situation-specific. However, expectations are also external-
ized as material representations: in documents and material objects [23, 24]. These ‘em-
bedded expectations’ may be fruitfully studied using document analysis [25, 26].

We analyze EU documents to unpack expectations on sociotechnical systems, agen-
das and networks related to responsible Al. In the early development stage of an emerg-
ing ecosystem, expectations lay out a more or less articulated vision or blueprint for the
networks that actors aim to establish.

In the analysis, we combine two analytical frameworks. Firstly, the framework pre-
sented by van Merkerk and Robinson [27] highlights the importance of expectations,
agendas and networks in the emergence of sociotechnical paths. These three categories
capture essential elements for understanding how expectations lead towards agenda-
setting and network formation. Expectations are shared beliefs on prospective entities
and positions in a network which does not yet exist [27]. Agendas are sets of priorities
that guide actors, thus moving from beliefs towards action [27]. Finally, networks may
mean emerging patterns of networking, but more importantly, in this context they mean
beliefs about current and coming network dynamics [27]. We modify this framework



by focusing the first category specifically on sociotechnical systems, because we inter-
pret ‘expectations’ as the top-level concept, and expectations may concern sociotech-
nical systems, agendas and networks.

Secondly, we utilize the differentiation between cognitive and normative ideas pre-
sented in Vivien Schmidt’s “discursive institutionalism” [28]. This distinction is useful,
because responsible Al carries strong ethical and social norm components, and because
expectations are often “moralized”, i.e., connected to widely shared values to aid adop-
tion [29]. According to Schmidt, there are cognitive and normative ideas embedded in
policies and programs. Cognitive ideas offer solutions, define problems and link to
more generic principles. Normative ideas, in turn, relate to how policies and programs
meet aspirations, ideals and norms [28]. This combination of frameworks is operation-
alized in the next section as a heuristic framework for categorizing expectation state-
ments. We argue that placing expectation statements into distinct categories helps re-
searchers as well as stakeholders involved in building the responsible Al ecosystem to
navigate the “sea of expectations” [30] coming from regulators. Ultimately, it can help
stakeholders to decide what to do, and what not to do, in response to these expectations.

3 Material and methods: categorizing expectation
statements

To identify and categorize expectations toward responsible Al, we analyze documents
published by the EU on its Al strategy. The EU publishes reports, white papers and
blueprints for Al ecosystems founded on “European values” which are often thought to
include human dignity and privacy protection [1, 31]. This renders the EU and its doc-
uments on its envisioned Al approach a relevant case to identify expectations on soci-
otechnical systems, agendas, and networks related to responsible Al.

3.1 Empirical material: Documents on the EU approach to responsible
Al

When 25 European countries, on April 10, 2018, signed a Declaration of Cooperation
on Artificial Intelligence, a coordinated EU approach to Al took flight. The declaration
emphasizes cross-border cooperation to ensure Europe’s competitiveness in research
and deployment of Al to profit from AI’s business opportunities, and to consider soci-
etal, ethical and legal questions.! With this declaration, and the many documents that
followed it, the EU aspires to be a key player in defining rules related to digitalized
societies. On this backdrop, we collected five key Al strategy documents which the
European Commission published in 2018-2020. These documents are: 1. Artificial in-
telligence for Europe (2018), 2. Coordinated plan on artificial intelligence (2018), 3.
Ethics guidelines for trustworthy Al (2019), 4. Building trust in human-centric artificial
intelligence (2019), 5. White paper on artificial intelligence (2020).

! https://ec.europa.eu/digital-single-market/en/news/eu-member-states-sign-cooperate-artificial -
intelligence



The selected documents externalize the EU institutions and related experts’ (the
High-Level Expert Group) expectations on sociotechnical systems, agendas and net-
works related to responsible Al. These documents present naturally occurring data that
was produced in the context of the ongoing EU strategy process on Al. As such, they
lay out the vision and blueprint for the European approach to responsible Al and thus,
offer invaluable insights into potential multi-actor networks of responsible Al.

3.2 Analysis

Analyzing the documents, we started from the six categories outlined in the analytical
framework comprising cognitive and normative statements on sociotechnical systems,
agendas and networks (Table 1). This framework served as a tool to select relevant
statements from the documents, which we then categorized under one of the six cate-
gories. Next, we condensed each category’s excerpts to identify themes. These themes
summarize the material and present condensed meaning units [32] which are close to
the original wording. For example, we coded the statement “Like the steam engine or
electricity in the past, Al is transforming our world, our society and our industry” [33]
as ‘Transformative potential of AI’, and “The EU will continue to cooperate with like-
minded countries, but also with global players, on Al, based on an approach based on
EU rules and values” [1] as ‘Value-based cooperation’.

Table 1. Analytical framework

Sociotechnical Networks

systems

Agendas

Cognitive
expectations

Beliefs about re-
sponsible Al and
future develop-
ments

Statements on how
the EU intends to ap-
proach and tackle is-
sues

Beliefs about current
and future networks
on Al

Normative
expectations

Normatively evalu-
ated beliefs and

connections to ide-
als, aspirations and

Evaluative agenda
statements and con-
nections to ideals,
aspirations and val-

Evaluative state-
ments on networks
and connections to
ideals, aspirations

values ues and values

We followed an abductive approach in the analysis [34], continuously making sense
of the statements using the analytical framework in Fig. 1. Therefore, the map of the
findings should be read as a sensemaking device that illustrates views expressed in the
documents [cf. 35]. The positioning of the themes within the categories is equally im-
portant as the themes themselves. We limited our analysis to statements about soci-
otechnical systems, agendas and networks and excluded statements of specific plans
and activities, because they are on a different level of analysis.



4 Results

The analysis of the selected EU documents reveals expectations that revolve around
four key themes (see Fig. 1): 1) trust as the foundation of responsible Al, 2) ethics and
competitiveness as complementary, 3) a European value-based approach, and 4) Europe
as global leader in responsible Al. The results are presented through these four key
themes and in relation to their position within our analytical framework.

Sociotechnical Agendas / Networks /
systems / cognitive cognitive
cognitive

Increase Al Global multilateral
adoption forums

1) Trust as the
foundation of
responsible Al

Common European
approach to support
the single market

Developing and
leveraging
ecosystems

Transformative
potential of Al

Broad stakeholder
participation

Promote
investment

2) Ethics and
competitiveness
as complementary

4) Europe as
global leader in
responsible Al

Al needs to serve
humans

3) European value-
based approach

Al supports social
progress, if it is
ethical

Value-based
cooperation

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
B s

Sociotechnical Agendas / Networks /
systems / normative normative
normative

Fig. 1. Map of the themes in the analyzed EU documents, key themes are in bold and numbered

4.1  Cognitive expectations on sociotechnical systems: Trust as the
foundation of responsible Al

Trust and trustworthiness are central themes in the documents, and they contain beliefs
about how trust operates in complex systems. In the documents trust is connected to
many other topics. The documents mention trust as a prerequisite for the uptake of dig-
ital technology [1], for the development, deployment and use of Al systems [12] and
for a human-centric approach to Al [37]. The uptake of Al is seen as particularly im-
portant, with one document arguing for “the broadest possible uptake of Al in the econ-
omy, in particular by start-ups and small and medium-sized enterprises” [38]. In turn,
trust in Al is fostered by a clear regulatory framework [1], evaluation by auditors [12],
explainability [33], responsible data management [1] and an ethical approach to Al
[37]. Trustworthiness is seen to require a holistic approach that takes into account the
entire sociotechnical context, actors and processes [12], also expressed in the idea of
an “ecosystem of trust” [1] or “environment of trust and accountability” [33].

Trust ties into the theme of developing and leveraging ecosystems, placed under
‘networks/cognitive’ in Fig. 1. Europe’s “world-leading Al research community”,
deep-tech startups [33] and the General Data Protection Regulation (GDPR) as an “an-
chor of trust” [38] provide a basis for creating synergies between research centers and
developing a “lighthouse center” to coordinate efforts [1]. From the ecosystem perspec-
tive, trust between actors is an established theme in research [e.g. 18].



The cognitive expectations on trust build the basis for the transformative potential
of Al to be realized in Europe and for Al to support social progress, including achieving
sustainable development goals, tackling inequality and promoting social rights. The
documents position Al as supporting desirable outcomes, if it is trustworthy and ethical.
As a cognitive expectation, the trust theme underpins the normative expectations on
sociotechnical systems as well as the agenda and network statements.

4.2 Normative expectations on sociotechnical systems: Ethics and
competitiveness as complementary

The second central theme is the normative idea that ethics and competitiveness support
each other. The concept of “responsible competitiveness” summarizes this idea well
[12]. The “Building trust in human-centric artificial intelligence” document states the
expectations around ethical Al in particularly clear terms:

“Ethical Al is a win-win proposition. Guaranteeing the respect for fundamental val-

ues and rights is not only essential in itself, it also facilitates acceptance by the pub-

lic and increases the competitive advantage of European Al companies by establish-
ing a brand of human-centric, trustworthy Al known for ethical and secure prod-

ucts.” [37]

The document also states that economic competitiveness and societal trust must start
from the same fundamental values [37]. Further, the documents argue that the “sustain-
able approach” to technologies creates a competitive edge for Europe [33]. The Euro-
pean approach aims to promote Europe’s innovation capacity while supporting ethical
and trustworthy Al [1].

The ‘win-win’ position essentially claims that strong ethical values create an appeal-
ing brand for European businesses. As Floridi [39] puts it, “the EU wants to determine
a long-term strategy in which ethics is an innovation enabler that offers a competitive
advantage, and which ensures that fundamental rights and values are fostered”. This
argument makes sense in the context of an initial predominantly negative European
Parliament discussion on Al regulation, and the twin strategic EU objectives of protect-
ing citizens and enabling competitiveness [13]. In the background, the documents re-
veal concern over increasing global competition, which in the literature is often called
an “Al race” [36]. The documents depict Europe as falling behind in private invest-
ments in Al, and that without major effort, the EU risks missing many of the opportu-
nities offered by Al [38]. The notion of ethics and competitiveness as complementary
can be questioned, for instance on the grounds that it may obscure issues of power and
conflicts [40]. On the other hand, the importance of trust is widely recognized and trust
is also seen to have economic value [36]. Trust could thus be seen as a bridge between
ethical and economic concerns.

On an analytical level, the normative expectations on sociotechnical systems repre-
sent the foundations of the EU expectations. Compared to cognitive expectations, the
normative expectation of ethics and competitiveness brings the evaluative stance and
connection to fundamental values. Ethics and competitiveness are not simply believed
to go hand in hand, but this union is also based on shared European values.



4.3  Normative expectations on agendas: European value-based
approach

The EU documents express a strong sense of seeking a distinct European path or vision
to approach Al. A common approach is sought to avoid fragmentation and regulatory
uncertainty, but equally important is the emphasis on the ethical foundations of the
European approach. Since Al is seen to have major societal impacts and building trust
is essential, the preferred European Al approach is seen as grounded in European val-
ues, fundamental rights, human dignity and privacy protection [1]. The European ap-
proach is framed as human-centric and inclusive. Democracy and rule of law are seen
as underpinning Al systems and enabling “responsible competitiveness” [12]. Core so-
cietal values are argued to provide a distinctive “trademark for Europe and its industry”
in the field of Al [37]. This quest for a European approach rooted in ethics and funda-
mental rights sets the normative agenda that underpins measures such as public invest-
ments and drafting regulatory frameworks.

Turning to the analytical framework, the normative expectations on agendas provide
a desired direction of action. While cognitive agendas outline the means, the normative
agenda connects the means to a broader value-based project. It could be compared to
an organizing vision [41] or a sociotechnical imaginary [42]. However, further theoret-
ical development is beyond the scope of this paper.

4.4 Normative expectations on networks: Europe as global leader in
responsible Al

The EU documents frame Europe as a potential global leader in responsible Al. Ac-
cording to the documents, Europe is “well positioned to exercise global leadership in
building alliances around shared values” [1], the EU is “well placed to lead this debate
on the global stage” [33] and can “be the champion of an approach to Al that benefits
people and society as a whole” [33]. Europe is seen to provide a unique contribution to
the global debate and to provide a strong regulatory framework that sets the global
standard [37]. The strong attachment to values and rule of law and the human-centric
approach to Al are seen as core strengths that enable Europe to promote responsible Al
on the global stage. According to the High-Level Expert Group, placing the citizen at
the heart of endeavors is “written into the very DNA of the European Union through
the Treaties upon which it is built”, which enables building leadership in innovative Al
systems [12].

Cooperation is mentioned particularly with like-minded countries and those willing
to share the same values, but also with global players generally [1, 38]. The documents
view only global solutions as ultimately sustainable [33], and they mention global fo-
rums such as UNESCO, OECD, WTO and the International Telecommunications Un-
ion as key arenas [1].

From the ecosystem perspective, the visions promoted by the EU institutions and the
High-Level Expert Group place the EU as the leader of the responsible Al ecosystem.
Moreover, in order for the ecosystem to be sustainable, the vision of responsible Al
needs to be exported globally. This ties into the concept of “normative power Europe”,



where the role of the EU is argued to be based on influencing ideas and norms in addi-
tion to civilian and military power [43]. However, this raises the question of values
from other regions of the world. Smuha [36] notes that regional diversity may be needed
in some aspects of regulation, and that global “regulatory co-opetition” may be prefer-
able to global convergence.

The themes in the normative networks category tie the EU documents to the emer-
gence of ecosystems for responsible Al. They envision the networks that can be built
based on the statements about sociotechnical systems and agendas. Again, the norma-
tive dimension is particularly interesting, because it highlights the ecosystem around
responsible Al rather than the broader Al ecosystem. In the notion of an “ecosystem of
trust” alongside an “ecosystem of excellence” [1], the documents’ storyline connects
back to the cognitive expectations on the foundational role of trust in the sociotechnical
system. EU as a global leader in responsible Al represents the culmination of this story-
line, and it requires the achievement of the other themes, such as increasing Al adoption
and stimulating investment.

5 Discussion and conclusion

This paper was set out to analyze the expectations on potential responsible Al ecosys-
tems inscribed in key EU strategy documents on Al. Responsible Al ecosystems are
being configured and planned in sets of expectations. The analysis in this paper reveals
that the EU raises building trust, speeding up adoption at home and spreading the word
on the global stage as key themes for building responsible Al ecosystems. This resem-
bles a hero narrative. In expectations, Al holds great transformative potential if it is
broadly adopted but requires taming to avoid risks and support societal progress. This
is where normative expectations on sociotechnical systems and agendas come into the
picture. According to the documents, the potential of Al can be unlocked in a respon-
sible way, if a European approach grounded in broadly accepted values, fundamental
rights and a human-centric perspective is found. As the hero in this narrative, Europe
can export its approach globally and develop appealing Al products and services to
global markets. The following sections outline implications of the key findings fol-
lowed by limitations and future research directions.

5.1  Implications of key findings

We highlight two important implications stemming from our analysis. Firstly, the
framework for categorizing statements provides a mapping tool for researchers and
practitioners. In the early steps of building an ecosystem, stakeholders have expecta-
tions on building and understanding the ecosystem. Our categorization of expectations
into cognitive and normative expectations on sociotechnical systems, agendas and net-
works provides a map to this “sea of expectations™” [30]. Positioning themes within this
framework, we provide insight into their nature as different kinds of expectations, as
well as their positions within a set of expectations. While existing literature on Al reg-
ulation [36, 40, 44] has identified similar themes, our framework helps to prioritize and
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respond to the inscribed expectations. For example, technology providers may assign
more weight to trust when they see its links to normative agendas and network-building
on the European and global level. This may mean that these providers invest more effort
into ensuring trust in Al technology in design and development work, because it is im-
portant for particular solutions’ acceptance and for the feasibility of a responsible ap-
proach to Al.

Secondly, the analysis suggests that the EU expectations on responsible Al ecosys-
tems have a layered structure. In the first layer, expectations on trust, ethics and the
potential of Al provide a shared basis for action. The second layer consists of the envi-
sioned European approach, which provides a normative project or vision and a geo-
graphical delimitation. Both of these are required for the final layer, the goal of Europe
as a global leader on responsible Al, which extends from Europe as the central actor to
global networks and provides a resolution to the storyline. The articulation of an “im-
agined ecosystem” thus draws on both shared beliefs and a desired normative direction
[cf. 41]. This layered structure, drawing on the framework of sociotechnical systems,
agendas and networks, could inform ecosystem design [18] and enable ecosystem de-
signers to reflexively consider respective expectations.

5.2  Limitations

Our study is based on qualitative analysis of five key documents, and this approach
naturally comes with some limitations. The limited number of documents may not offer
a full understanding of the context in which certain questions are raised. On the other
hand, contextual investigation could be extended practically without limit, and the doc-
uments offer a fruitful starting point. As complementary material, interviews with
stakeholders would provide insights to the processes behind policy documents. Our ap-
proach also assumes that a coherent storyline can be traced, and subsequent work could
look at possible contradictions, especially considering that the High-Level Expert
Group on Artificial Intelligence consisted of 52 experts.

5.3  Future research directions

In future research, it is important to study concrete outcomes in terms of networks that
promote responsible Al and new business models and service offerings that enable re-
sponsible Al practices. The set of expectations articulated by the documents has impli-
cations for company business models and emerging products and services that address
responsible Al challenges. The responsible Al ecosystem could enable new business
models in Al auditing and consulting, for instance, as well as challenging business
models that are premised on ethically problematic practices.

The framework proposed in this paper opens new research directions into the role of
expectations in ecosystem development. This study provides a snapshot of the EU’s
discussion on Al, and statements on sociotechnical systems, agendas and networks. The
same categories of expectations could be traced in different regions and longitudinally
over time for cross-regional or historical comparison. Moreover, the framework could
lend itself to other studies of ecosystems emerging around new technological artefacts.
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Al use will certainly continue to grow in a variety of domains such as healthcare and
transport, but the development of ethical and governance frameworks contains many
open questions. The expectations outlined here may be implemented to a different ex-
tent by policymakers, companies and others. In future research, the question of plausi-
bility for different stakeholders could be considered. For instance, how do investors
view the promise of responsible Al ecosystems? How do managers in different fields
approach the promise of uniting ethical and business considerations?

Future directions of responsible Al ecosystems are made in the present, in expecta-
tions and actions. Now is the time to ensure a desirable direction for Al use, before path
dependencies are set in force and it becomes difficult to change course. Fostering a
viable ecosystem for responsible Al is a fundamental question from both economic and
ethical perspectives.
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