
Chapter 6
AI Ecosystems for Human Flourishing:
The Background

Abstract This chapter analyses the concept of AI ecosystems with a view to
identifying how the ecosystem metaphor can help deal with ethical questions.
The first step is to introduce in more detail the concept of ecosystems, drawing
specifically on the literature on innovation ecosystems. This allows the identifica-
tion of characteristics of ecosystems such as their openness, the co-evolution and
mutual learning of their members, and the interdependence and complex relation-
ship between those members. These characteristics underlie the challenges that an
ethics-driven approach to ecosystems must consider.

Keywords AI ecosystems · Innovation ecosystems · Ethics of ecosystems

Stakeholders in AI are numerous and ethical issues are complex. I propose looking at
AI from a systems perspective, specifically employing the idea of an AI ecosystem.
This chapter will prepare the groundwork for my later recommendations by giving
the necessary background on ecosystems.

6.1 An Ecosystems View of AI

Speaking of AI in terms of ecosystems is by now well established. The EC’s White
Paper sees AI as composed of an ecosystem of excellence and an ecosystem of trust
(European Commission 2020a). The OECD recommends that national policymakers
foster a digital ecosystem for AI (OECD 2019: 3). Charlotte Stix (n.d.) has used the
term to cover EU AI policy. The UK’s Digital Catapult (2020) has used the term to
refer to AI ethics, to explore which practical lessons can be learned. The first draft
of UNESCO’s recommendation on the ethics of artificial intelligence suggests that
“Member States should foster the development of, and access to, a digital ecosystem
for ethical AI” (UNESCO 2020).

To use the ecosystem metaphor productively and examine how it can promote
our understanding of AI and allow us to deduce recommendations on how such an
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ecosystem could be shaped, we need to look at the history of the use of this metaphor,
the purposes for which it has been developed and the limitations that it may have.

6.1.1 AI Innovation Ecosystems

The use of terms such as “innovation ecosystem” is relatively widespread in inno-
vation management and related fields and relates only vaguely to the original use of
the term in biology (see box).

Ecosystems
The term ecosystem originally stems from biology. According to National
Geographic (Rutledge et al. 2011) “an ecosystem is a geographic area where
plants, animals, and other organisms, as well as weather and landscapes, work
together to form a bubble of life”. Outside of biology, ecosystems are regarded
as complex, interconnected networks of individual components ranging from
the “U.S. television ecosystem” (Ansari et al. 2016) to “ecosystem service
assessments [for] mental health” (Bratman et al. 2019) to conclusions that
“1.4 million songs are inspired by ecosystems” (Coscieme 2015). It is a
popular concept which suggests that the components of the system are a living
organism.

One can distinguish several perspectives that are used in the innovation ecosys-
tems literature. The dominant one is the organisational perspective,where researchers
employ the term to better understand howorganisations can gain a competitive advan-
tage within a system. Viewing the organisation as part of an innovation ecosystem
can provide insights into opportunities for growth (Adner 2006). The ecosystems
perspective helps organisations understand that they can shape the ecosystem they
are part of, but that the overall innovation is at least partly a functionof the surrounding
ecosystem (Nylund et al. 2019). Recognising this potential, organisations can use the
ecosystems view to develop their strategy (Moore 1993) in general, with a particular
focus on their innovation management activities (Ritala and Almpanopoulou 2017).
One example of a question that the use of the ecosystemmetaphor can help to answer
is: how and why do organisations become more or less successful? Moore (1993)
uses the example of IBM in the context of ecosystems. IBM was one of the most
successful members of the new business community or ecosystem based on personal
computers. It dominated this system for a while, but then became less profitable and
lost its leadership of the market.

While this functional use of the ecosystem metaphor appears to be the dominant
one in the fields of business and organisation studies, it is not the only one. An
ecosystems perspective can also be used as a theoretical perspective that allows
deeper insights into the behaviour of members of the ecosystem more generally.
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The ecosystem lens can equally be employed at the social level, for example by the
social sciences to interpret the global economy as a living organism with a view to
understanding its workings (Gomes et al. 2018).

From the very beginning of the innovation ecosystems literature (Moore 1993),
it has been suggested that society can employ this perspective to provide an envi-
ronment in which ecosystems can thrive. Another suggestion is that the ecosystems
terminology can be used to improve the performance of entire innovation ecosystems
(Pombo-Juárez et al. 2017). It has also long been recognised that it may be appro-
priate for entire ecosystems to perish in the interests of society as a whole (Moore
1993).

But what counts as an innovation ecosystem? I use this term broadly, ignoring the
conceptual nuances that distinguish between terms such as “business ecosystem”
(Gomes et al. 2018), “digital ecosystem” (Senyo et al. 2019), “digital business
ecosystem” and “knowledge ecosystem” (Gomes et al. 2018), and further related
ideas such as value chains. These distinctions may be valuable for specific purposes,
but for the use of the ecosystems concept to develop normative insights into AI, they
are of secondary relevance.

More interesting are the characteristics that the various types of ecosystem
display. A key characteristic is that ecosystems are the place where evolution occurs.
Darwinian evolution is widely accepted in both natural and social sciences as a
theory that explains change (Porra 1999). This renders evolutionary theory attractive
to fast-moving fields such as innovation. Moore’s (1993) seminal article proposing
the application of the ecosystem metaphor to socio-technical systems proposes four
stages of development of ecosystems: birth, expansion, leadership and self-renewal
or death. The adoption ofDarwinian evolutionary theory and the application of evolu-
tionary principles to socio-technical systems is contested and ethically problematic,
as I will show below. However, it appears to be highly attractive as a general theory
of change.

In addition to explaining change, the ecosystems lens can help explain inter-
dependencies between actors and why they develop together or co-evolve (Ritala
and Almpanopoulou 2017). This co-evolution of interdependent actors explains why
they have to compete and cooperate. Innovation ecosystems, like natural ecosystems,
are open systems where new actors can emerge and incumbent ones need to react
accordingly. Ecosystems can also be visualised as interdependent and interconnected
networks in which mutual learning can occur (Nylund et al. 2019). These networks
often have one central node (Gobble 2014), which may be what Gomes et al. (2018)
call a “keystone leader”, i.e. a dominant organisation. In the case of current innovation
ecosystems they are often organised around a technology platform.

These insights that are generated using the ecosystem metaphor imply that it
is clear where the boundaries of an ecosystem are. Pombo-Juárez et al. (2017)
suggest that ecosystems consist of four layers – individuals, organisations, innova-
tion systems and landscapes – which seems to suggest that it is possible to delineate
which landscapes with their inhabitants constitute a particular ecosystem.

Examples of innovation ecosystems can be found at different levels of size and
complexity. They can be geographically constrained, as in the case of cities (Nylund
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et al. 2019) or national innovation ecosystems (Gomes et al. 2018), but they can also
be organised by other criteria. Adner (2006) gives the example of industries such as
commercial printing, financial services, basic materials and logistics provision.

Of interest to this book is that innovation ecosystems are generally recognised to be
subject to intervention and change. These interventions can be catalysed bymembers
of the ecosystem, normally organisations, but also individual or non-organisational
collective actors. They can also be triggered by actors who are involved in, support or
contribute to the innovation ecosystem, but do not necessarily play a part as members
of the ecosystem. For instance, a regional ecosystemmay be influenced by a national
actor, or an ecosystem of AImay be influenced by non-AI technical developments in,
say, quantum computing. Innovation ecosystems are notably different from natural
ecosystems in that they have an ability to reflect on their status and think about
the future (Pombo-Juárez et al. 2017), with a view to changing and improving the
situation.

Figure 6.1 summarises some of the key characteristics of innovation ecosystems
that render them an interesting metaphor to describe an ensemble of socio-technical
actors, including the AI landscape. The representation in the form of overlapping
ellipses symbolises that these characteristics are not independent but influence one
another.

It is easy to see why the ecosystem metaphor is applied liberally to AI. There
are many different actors and stakeholders involved. These interact in complex ways
with consequences that are difficult to predict. They are all mutually dependent, even
though the disappearance of any one of them will not necessarily damage the overall
system. They co-evolve and try to prosper.

Despite these advantages, there are significant drawbacks to the application of the
concept of ecosystems to socio-technical systems. Oh et al. (2016) call it a flawed
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analogy. They point to the fact that, unlike natural ecosystems, innovation ecosys-
tems are not themselves the outcome of evolutionary processes but are intentionally
designed. They are concerned that an analogy that does not rest on rigorous concep-
tual and empirical analysis may preclude more detailed research and policy around
innovation. Describing a social system in terms of a natural system furthermore
leads to potential conceptual pitfalls. The heavy emphasis on evolutionary processes
of selection can lead to an implied technological determinism. This means that the
technology in question is seen as an exogenous and autonomous development that
is inevitable and forces individuals and organisations to adapt (Grint and Woolgar
1997). Equally, it is problematic that the competitive struggle for survival implied in
evolution would then apply not only to organisations but also potentially to cultures
where only those who are adapted to the technology survive (Paterson 2007).

There is a well-established link betweenDarwinism and capitalism (Rauch 1993),
with Charles Darwin himself having freely admitted that his theory of evolution was
inspired by the classical economists of the 17th and 18th century who focused on the
principle of competitive individualism (Priest 2017). Hawkes (2003: 134) therefore
goes so far as to call Darwin’s theory of evolution a “textbook example of theMarxist
theory of ideology in practice”, with ideology being a ruling idea of the ruling classes
(Shaw 1989).

The innovation ecosystem metaphor can serve ideological purposes by natural-
ising and thus hiding the fact that the capitalist means of production that these inno-
vation systems are typically based on are the result of historical struggles and polit-
ical processes that could well have led to other outcomes. To make matters worse,
Darwinian ideas developed to describe the natural world have a history of being
adopted to legitimate the outcomes of evolution, even where this is arguably inappro-
priate. This phenomenon is called social Darwinism (Crook 1996). Social Darwinism
not only explains social change but can also be used to justify this change. This is a
scientifically problematic category mistake which can also have morally outrageous
consequences. At its worst, German Nazis adopted social Darwinism in their fantasy
that the Aryan “race” was superior to others and needed to preserve its gene pool
(Weikart 2013).

The ecosystem metaphor employed here to help explain, understand and guide
the field of AI is thus very explicitly not harmless or neutral. The attempt to apply
ethical thinking to it raises some further significant issues that I will discuss in more
detail below. However, I hope that highlighting these pitfalls will make it possible
to avoid them. To emphasise the point, I do not use the concept of ecosystem as
a scientific description, but only as a metaphor, that is, a figure of speech and a
symbolic representation.

The benefit of this use of the metaphor is that it helps to highlight some key
features of AI that contribute to ethical issues and affect possible mitigations. I will
use the metaphor later to derive some requirements for possible solutions which I
hope will allow a more cohesive approach to mitigating ethical risks.

Before we move on to the ethics of ecosystems and the question of how such
ecosystems can be shaped, it is important to describe relevant parts of the AI inno-
vation ecosystem. Figure 6.2 provides a systems view of the ecosystem focusing on
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one particular mitigation strategy, namely the requirement to provide algorithmic
impact assessments (see box).

Algorithmic Impact Assessments
Algorithms can be part of systemswhichmake decisions. Algorithmic decision
systems (ADS) “rely on the analysis of large amounts of personal data to infer
correlations … [and] derive information deemed useful to make decisions”.
Decisions made by an ADS can be wrong (Oswald et al. 2018). To minimise
this risk, algorithmic impact assessments are designed to reduce the risks of
bias, discrimination and wrong decision-making.

The introduction of algorithmic impact assessments is one of the numerous
proposals for addressing ethical issues in AI that were introduced in Chapter 5.
The figure captures the key stakeholders and processes that would be involved in
implementing such a proposal. What the example shows is that the characteristics
of innovation ecosystems depicted in Figure 6.1, such as non-linearity, interdepen-
dence, openness and unclear boundaries, are easily identifiable in practice. This lends
credence to my thesis that the innovation ecosystem metaphor is helpful for under-
standing AI. If this is so, then it is worth taking the next step and thinking about what
the metaphor can teach us about intervening in the ecosystem and how we can use it
to promote human flourishing.
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6.2 Ethics of and in (Eco)Systems

What I have shown so far is that the metaphor of ecosystems is useful because it
speaks to an audience of business and political decision-makers. A more general
reference to systems theories may help audiences of other types understand the
complexity and interdependence of the various human and non-human actors that
make up the field of AI. What I have not shown is that the metaphor of ecosystems
is useful in understanding AI ethics and deriving recommendations for handling AI
ethics dilemmas, the ultimate aim of this book. One could object that (eco)systems
as phenomena of the natural world can be interpreted as being categorically separate
from ethics.

It is a long-established position in philosophical ethics that normative statements
(statements that can be expressed using the term “ought”) cannot be reduced to or
fully deduced from descriptive statements. There is some plausibility to this when
applied to ecosystems. Natural ecosystems are the result of evolution and predate
humans and human ethical analysis. What individual members of ecosystems do and
how ecosystems develop is thus not subject to ethics. If we think of an ecosystem
without humans, say a palaeontological ecosystem in the Jurassic period, it is easy
to see that an ethical analysis would be difficult and probably meaningless.

However, the relationship between “is” statements and “ought” statements ismore
complex than this, and numerous voices suggest that descriptive and normative state-
ments at least need to inform one another (Magnani 2007). For instance, “ought
implies can” is famously ascribed to Immanuel Kant (Kohl 2015) and links descrip-
tive properties to normative properties. What a human being can do is descriptive,
and if – as any reasonable person would agree – this needs to inform what ought
to be done, we have a link. There is also a long tradition of philosophy that derives
normative statements from descriptive ones or that derives moral obligations from
some sort of being (Floridi 2010).

A different type of argument that seems to preclude the deduction of ethical
insights from systems descriptions of reality can be observed in particular streams
of systems theory. The epitome of this type of systems thinking is represented by
the sociologist Niklas Luhmann (1987), who developed a systems theory based on
autopoietic systems. These are systemswhose primary purpose is to reproduce them-
selves. One can interpret biological systems in this way, but Luhmann’s focus is on
social systems, which follow a particular internal logic and integrate environmental
input to maintain the integrity of the system (Introna 1997). The economic system,
for example, works on a logic of payments to generate further payments. Raising
questions of ethics in such a system either is a mistake of category or will lead to the
translation of ethics into payment-related aspects, which is likely to be inappropriate
in itself.

The relationship between ethics and ecosystems is thus not straightforward.When
deducing ethical statements from a systems description, one should take care to be
explicit about the assumptions that support the deduction. The challenge of moving
from “is” to “ought” should be addressed. That is a general challenge of this book.



88 6 AI Ecosystems for Human Flourishing …

The astute reader will notice that I switched between different concepts of ethics in
earlier chapters. I introduced the concept of human flourishing as part of a normative
discussion of ethics and concluded that promoting human flourishing ought to be
the purpose of AI. In my later discussion of the ethical issues of AI, I took a more
descriptive stance, simply accepting as an ethical issue those social facts that people
perceive to be ethical issues. This does raise fundamental questions about how we
can move from a perception of something as ethically problematic to the normative
statement that something should be done, which normally implies an obligation on
someone to do something.

Using the ecosystem metaphor to describe ethical issues in AI remains in this
tension between “is” and “ought”. A description of the ecosystem does not in and
of itself provide the basis for normative suggestions on how to deal with it. While
I recognise these conceptual issues, I do not view them as insurmountable. Ethical
pronouncements do not directly follow from the ecosystem perspective, but ethical
pronouncements without a good understanding of the real-life issues, which the
ecosystem metaphor provides, would not be useful either.

In public discourse we can observe many examples of normative positions that
refer to, for example, natural ecosystems. Saving the environment in general but also
safeguarding particular natural ecosystems is widely recognised as not just a possible
choice, but a moral obligation. This can be based on a number of normative premises
(e.g. one ought to preserve anything living or anything capable of suffering; it is our
duty to safeguard an environment fit for human habitation and future generations;
one should preserve God’s creation; etc.) which are often not explicitly spelled out,
but seem to have strong support.

In addition, I tried to provide the normative foundation of the book earlier by
drawing on the ancient tradition of human flourishing, which is closely linked to
the question of the good life. Our lives take place in natural, social and technical
ecosystems, which have a strong bearing on our ability to live well. Drawing on
Paul Ricoeur (1999: 256), I suggest that the ethical aim that can motivate the use of
technology is the aim of the good life, livedwith and for others in just institutions. It is
these components that allow for humanflourishing, and theymotivate and provide the
normative underpinnings of the AI-related recommendations that I develop below.
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