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Ethics as Generative Modelling

Samantha Copeland(B)

TU Delft, Delft, The Netherlands
S.M.Copeland@tudelft.nl

Abstract. In this chapter, Samantha Copeland explores the relationship between
ethics practice and theory and recent work in modelling theory. Starting with
model-based reasoning as theorized by Magnani and Nersessian, Copeland draws
from recent work on normative modelling as well as recent work on participatory
multi-modelling. The parallels reveal both descriptive commonalities as well as
grounding normative advice for the practice of ethics in the contemporary world.

1 Introduction

Let us start at the beginning–whypropose that ethics is a kindof generativemodelling? In
part, this paper follows a train of thought begun with a sentence from Lorenzo Magnani:
“When looking for consequences of our moral actions and deliberations, the envisioning
of a non-existing world as a means for judging a proposed action can be performed in a
model-based way” (2006, p.220). In turn, that train intersects with another, on a track in
constant development as I continue inmy role as educator and ethicist. A further junction
occurs with my work as a philosopher among modellers, at a technical university in a
systems engineering faculty. This paper thus brings together considerations about the
intersections between participatory modelling and social learning, and our expectations
of ethical theory and practice. In it, I trace both the reasonswhywemight best understand
(much of) ethics theory-building through the lens of model-based reasoning, and why
utilizing the paradigms and insights of modelling practice can enhance our capacity to
make an impact in ethical practice.

Neither I nor Magnani are the first to suggest that ethics and modelling are similar
practices, or that modelling is useful in ethics. Nersessian (1999), for example, notes the
use of model-based reasoning through analogical thinking and thought experiments, and
both are long-standing tools in ethics. As I show below, there are many reasons to see
ethics work, be it theory development, education or advice, as employing model-based
reasoning ormodels themselves.Modelling theory has a potential role in supporting both
ethics theory development and application: modelling is known to be useful for deter-
mining the potential consequences of actions before they are taken (i.e. Exploratory
modelling), and they can reveal assumptions about relationships (cf. Epstein 2008; cited
in Edmonds et al. 2019, 1.4). New developments in participatory, transdisciplinary mod-
elling has led to new techniques for using models in the creation of boundary objects and
shared understandings that reflects the goals of ethics practice. Thus, this paper further
suggests that we ought to take up these new ideas in model-based reasoning into ethics
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as guides for adopting more inclusive, pluralistic approaches to addressing increasingly
complex ethical issues. In addition, in order for model-based reasoning to assist in this
ethical context, multi-models must be our approach and generative ethics our aim. That
is, ethics, I hope to show, is a creative enterprise, and modelling a tool through which
assumptions can be laid bare, and the emergence of insights through deliberation made
possible.

2 Is It Appropriate to See Ethics as a Kind of Modelling?

There are several familiar types of models used in ethics—I noted above thought exper-
iments and analogies are common. Perhaps the most obvious ‘model’, however, is the
Utopia: a utopia presents a complex ethical system in which the rules are followed and
cause and effect relations are understood and thus predictable. Consider Kant’s Kingdom
of Ends, in which all present are equally rational and equally respecting of each other’s
rationality, thereby each fully expected to come to the same rational conclusions about
the choices that ought to be made. I choose the Utopia to focus on as a kind of ethical
model to point out its flaws—this is not the kind of model-based thinking I propose we
utilize to theorize or to explain ethics. Indeed, one might even say that such a model
presents a world in which ethics is no longer needed: why build a model to test hypothe-
ses, when predictions are guaranteed? A model of a utopia is closer to a work of art or
a toy: a finished product.

Roussos (2022) says something similar when he draws out how ethics andmodelling
in science are alike—unlike utopia, scientific models do not attempt to perfectly capture
a precisely ordered ideal system. Rather, they perform a function and make assumptions
to do so. Similarly, he argues, ethical theories abstract from reality in order to allow the
testing of hypotheses about what the right action would be in a situation. The benefit of
seeing this exercise through the lens of model-based reasoning, suggests Roussos, is that
if we follow the wisdom of identifying the assumptions we have to make in modelling
as well as being clear about our model’s function, as we would do in science, we can use
ethical models also similarly to test our possible actions against their possible real-world
consequences. Further, model-based reasoning offers the means to describe ethics as a
pluralistic enterprise, something I develop further in the following section.

Insofar as ethics is a practice of theory development, it employs means for creating
or enabling conceptual change. Nersessian and Magnani both argue clearly that model-
based reasoning includes ampliative reasoning—that is, via modelling, new knowledge
can emerge. Magnani describes manipulative abduction, the use of enaction to derive
potential explanations for a phenomenon, or to derive phenomena that can offer new
insight into the model or about its target. This ‘thinking through doing’ is an important
practice in ethics, for instance when we employ thought experiments such as the trolley
problem to identify conflicts between theory and intuition about what the right thing to
do would be. Such exploratory models have frequently led to theoretical development
and refinement in philosophical ethics.

Indeed, Roussos (2022) suggests that ethics is a kind of modelling because it is “an
indirect strategy of inquiry” (p. 870). Thought experiments have a particular purpose,
“and it is relative to that purpose that its results should be evaluated and made use of”
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(p. 874). Like scientificmodels, they are necessarily incomplete but, by definition, useful.
The examples Roussos provides of normative modelling include thought experiments,
but also paradigm cases, from which principles might be derived (p.881). Models, that
is, can be and are frequently used creatively to develop ethical theory.

Insofar as ethics is a pedagogical practice--offering the means for people to make
good choices, for example--it should employ methods for generating insights and intro-
ducing new knowledge and meaning to its students. For instance, thought experiments
or analogies frequently play a role in creating an experiential learning opportunity in the
classroom, by triggering an insight in a student who is faced with the conflict between
what they thought they knew and how they thought they ought to act in the situation pre-
sented. In the following section, I suggest that thinking of ethics as generative modelling
has several positive implications for practice and theory in ethics.

3 Implications of Theorizing Ethics as Generative Modelling

As mentioned at the end of the last section, (not only pedagogical) ethics ought to have
as one of its aims the production of insights in its students (i.e. Anyone seeking to
learn about any ethics). This aim is very similar to the function of social learning that
many modelling exercises have: “Sometimes our simulations are not about the observed
world at all, but (at least substantially) designed to reflect an actor’s view of that world.
Such simulations can be developed collectively by a group of people. In this case, the
model can act as a mediator between members of the group and can result in a shared
understanding of the world (or at least a clear idea where the members agree and differ).”
(Edmonds et al. 2019, 8.1). I will first explore this idea of models as mediators toward
shared understanding in ethics.

I have already indicated two ways that models can be mediators in ethics. First,
insofar as they can be “boundary objects”, around which deliberation can occur and
shared understanding obtained. Second, they can act as tools with which we can test
various theoretical formulations for their validity and/or test proposals for practical
actions for their soundness. Each use suggests something different about ethics itself;
first, if boundary objects are useful in ethics, this is because of the plurality of ethical
positions and potentially valid principles that may yet conflict. Second, if models can
be used to test potential theory and practice in ethics, then ethics itself is a generative
exercise: on the one hand, using models in this way both generates insights and can (and
is intended to) lead to conceptual change, and on the other hand, there is good reason
to prefer generative over degenerative processes in ethics, as the following comparisons
with model-based thinking will show.

3.1 Models as Boundary Objects in Ethics

AsRoussos notes (p. 873), in model-based thinking, multiple models are frequently used
to illustrate various aspects of a problem situation, each one focussing on a different
aspect. Taken together, multi-models enrich understanding of how things relate to each
other; their purpose is not to produce a unified, stable model but rather to explicitly
recognize the diversity of relevant perspectives on a problem as part of the complex
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situation rather than something to be reduced (Nikolic et al. 2019, p. 3). Similarly, says
Roussos, in ethics we look to understand a problem from diverse perspectives, without
reducing it.

If we draw from multi-modelling theory, ‘participatory multi-modelling’ seems the
closest in process and aim to ethics pedagogy and practice (cf Cuppen et al. 2020): “The
structured, systematic, and collective activity of conceptualising, constructing, and using
models by a group of stakeholders […] provides unique insights to the stakeholders and
ample opportunities for social learning.” (p. 903). In such a context, the process of
modelling is a collaborative process, by which agreements are made about priorities,
interpretations, rules and goals. The deliberations themselves offer insights into the
perspectives of those involved in the model-making process.

Thus, if we think of multi-models as an outcome, it offers a way of seeing how diver-
sity can be useful and informative in ethics, suggesting that pluralism is appropriate in
ethics as well, or at least that it does not necessarily lead to incommensurability nor
relativism. Multi-models consist of interactive models, that may require interpretation
or adjustment to relate to one another, but overall find overlaps in purpose and content
that are themselves informative, whether they are supportive or conflicting relations. In
dilemma exercises, ethicists and their students seek to find compromise by analysing the
case and the outcomes of possible actions; in these cases, the goal is a shared understand-
ing that leads to a common interpretation of what is important about the case and shared
decision about what the options are. Multi-modelling as a framework further opens up
the potential for exploringmultiple aspects and options without committing to consensus
as the goal. Ethics deals with dilemmas and what many call “wicked problems”: “when
dealing with wicked problems, the process of modelling is more important tha[n] the
results of a model” (Cuppen et al. 2020, p.902). The focus thus becomes understanding
how the interaction between models may affect them all—in ethical terms, how one’s
perspective when enacted can have impact on another’s world.

The idea of models as boundary objects, however, offers an additional way of under-
standing pluralism in ethics practice, as a means toward consensus in understanding,
if not definitive or predictable agreements about what is the right thing to do. In a
participatory, multi-modelling context, a number of boundary objects will arise during
negotiations between parties over what is important to model and how. Cuppen et al.
(2020) describe this as a “boundary object ecology”: “an interacting group of boundary
objects that interact and co-evolve with one another within the context of a dynamic
participatory process” (p. 904). That is, boundary objects are meant to be shared, and
thus they are negotiable and emerge from the relations between participants; like those
relations, they are thus dynamic. Model-based reasoning thus has something to offer to
ethics, a way of thinking about how the principles and frameworks we offer can be seen
as multi-models that interact in ethics practice. Rather than attempting to consolidate
all ethics under a single framework or in a single (utopian) model, the purpose of ethics
can be seen as attending to those very interactions—how are they being negotiated, and
what insights do they provide?
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3.2 Models as Ethical Tools

A focus on process and interactions rather than outcome lies in contrast to another
idea found in and about ethics, that principles and frameworks offer generalizable and
accessible advice—beforehand—about what decisions and actions are the right ones.
That is, good ethical theory will lead to good advice about what counts as good ethical
practice. It is well known, however, that most ethical principles require a degree of
interpretation before they can be applied to a specific situation, so it is not unusual for
them to fall short of offering direct or consistent advice. A model, however, can provide
the means for testing out possible actions and decisions, to see what would happen,
and thus can be thought of as similar to other ethical tools—like thought experiments,
analogies and others I have already mentioned. An ideal model, under the interpretation
of ethical principles as guides,will offer an accurate interpretation ofwhatwould happen,
if one decision were made instead of another.

But as we have seen so far, model-based thinking shows us that the ideal, stable and
universalizable model is not the goal of models, modellers or model-based thinking.
Nersessian relates model-based thinking to reasoning through modelling (2019, p.20)
and Magnani coins the idea of thinking through doing (2006, p. 217) to describe it. If
we think of ethics in terms of modelling, then, we can take up the ideal that it is the
enaction of the principles through model-building that offers insights, rather than (only
or merely) testing one outcome against another, according to the principles as criteria.
Like the exercise of reflective equilibrium, that is, model-building in ethics would consist
in an iterative consideration of how the model reflects the world, both the world we want
and theworldwe live in. In the next sub-section, I showhow this leads to a generative idea
of ethics theory-building, pedagogy and practice—it is not about testing our principles
against the world only, but also about generating new concepts and possibilities for
action toward a more ethical world.

3.3 In Sum, and a Defence of Generative Ethics

Magnani (2006 p.213) draws from Feyerabend in a way that shows how model-based
reasoning and dilemma-based reasoning can differ significantly. Via “counterinduction”,
Feyerabend proposes a more creative and deconstructive approach to scientific investi-
gation than using experiments to prove hypotheses (in)correct. As Magnani describes it,
the recommendation is to draw out inconsistencies in current theory, but more impor-
tantly, to introduce new rival views. Like in dilemma-based approaches, experiments
designed to prove hypotheses aim to eliminate one view in favour of another; Feyer-
abend’s creative approach to science could be applied to ethics, insofar as the point of
deliberation could be to draw out new possibilities for action rather than diminish the
ones available.

As suggested above, this means an anti-utopian approach to modelling in ethics. It
is also in line with current theory in model-based reasoning. From philosophy, Ners-
essian shows that modelling can lead to conceptual change, allowing insights into how
things relate to one another by embodying those relationships (1999, p. 6). Magnani
(2006, p. 209, 213) elaborates on this as manipulative abduction, utilizing objects (e.g.
Boundary objects, models) to draw out implications of principles and constraints—i.e.
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To find explanations for what one sees happening in the world, and thereby create new
knowledge.

As Magnani (2006) points out, even when we use models to deliberate via compar-
ing results of different actions, as “a sort of selection or creation of principles and to
their application to concrete cases” (p.206), frequently we lack the principles we need
or find those we have to be incomplete or inappropriate. In such cases, creativity is
required. Multi-model and participatory contexts encourage not competition but shar-
ing, and toward a plurality rather than a singular outcome. Similarly, generative ethics
focusses on how better understanding of complex situations (i.e. Wicked problems) can
lead to the emergence of not only understanding but novel (i.e. Not predicted) outcomes.
That is, reflective equilibrium and other methods in ethics tend toward utilizing common
principles toward solutions, whereas model-based reasoning in ethics would and does
instead create the conditions for new perspectives and shared understandings to emerge.
The former, like utopia, moves toward a singular and universal set of principles or frame-
work, and has the aim of prediction. The latter, like modelling in scientific practice, has
a function and creates boundary objects over which deliberation can take place, with
exploration and creativity as its aim. The division thus produced is not between ethical
theory and its application, but rather between a degenerative and generative ethics.

4 Counterarguments Considered

Several counterarguments present themselves to the approach to ethics as generative
modelling described so far. Here we entertain two, one that addresses the concern about
changing from an outcome-based to a procedural approach to what is ethical, and a
second that addresses the assumptions made in this paper about the nature of ethics.

4.1 Exchanging the Goal of Ethics Practice and Theory from an Ethical Outcome
to Having Instead the Goal of a Generative Process Means that We Cannot
Guarantee the Outcome of Our Process Will Be Ethical

One implication of this is that any process, to be ethical, will have to be guided by
individuals with ethical expertise in order to lead it toward an ethical outcome. Thus, it
seemswe have not actually exchanged the goal of ethics but only reinforced it, as ‘having
an ethical outcome’, just procedurally obtained. But then we are also in a double-bind,
as defining the outcome as ethical because the procedure is ethical is to preclude the
criteria for an ethical procedure by predetermining its outcome… It seems we cannot
really have a procedural, pluralistic ethics in the end.

However, and in answer to this, the complaint only works within the assumption that
the outcome of ethics is itself ‘ethical’, by way of some pre-agreed upon definition of
what counts as ethical. Under such conditions, emergence is unlikely and unwelcome,
and generation will not occur, because these are degenerative conditions; if there is
indeed only one or certain ways to be ethical, and we can tell what those are, then we
already know the ends to our processes or, at least, what ‘good’ ends will be. Why
then engage in the process at all and not simply present the utopian model? Above I
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have argued that model-based reasoning produces, for these reasons, a different way of
conceiving ethics, not just a different way of doing ethics.

Model-based reasoning as we have seen in cases such as participatory multi-
modelling capture, further, a way to improve on current ethical models and tools for
working with others, I argue. In such an exercise, a model can be presented as a utopia
but it would play a role as a boundary object—something about which deliberation
occurs—rather than as an endpoint of the process. As Nersessian (1999) points out,
“it is working with this intermediate form of representation that facilitates conceptual
change” (p. 15). Model-based reasoning, that is, engages the models proposed as inter-
mediaries, as object with which to play and to manipulate, in order to gain insight and
to reach a shared understanding not only of which model is best for what purpose, but
also why. Thus, more than an agreement about principles themselves or even about
which outcome is most desirable, plurality exists in why and how such worlds can and
should come about. Emphasising process and using a framework such as participatory
multi-modelling can open ethics practice up to transdisciplinary processes, necessary
today when much of ethics is being and should be done in response to fast-moving
technological, environmental and social change.

4.2 Ethics is Neither Always nor Necessarily Generative, nor Are the Outcomes
of Models Necessarily Good or Even Explainable and Therefore Could Be
Inappropriate for Ethics

Pointing to the situation of ethical upheaval we are contending with in our world draws
out another countargument, that the goal of ethics ought to be consensus and working
together, rather than plurality and potential polarity. I have already mentioned two issues
with presuming that a good process will lead to good ends. First, creating the conditions
for emerging possibilities for action and theory is not the same as creating the conditions
to ensure those actions and the theories that justify them are ethical, good, or right (see
also Copeland 2023). Second, without specific expert guidance or preset criteria for a
good outcome, it seems there is no guarantee that even an ethical process will produce
ethical results. A third related concern is whether model-based ethical reasoning will
amount to a ‘black box’ process, inwhich the reasonswhy ourmodel leads to good results
remain opaque to us, contrary to our ideal of having an ethics that is not authoritarian
but rather reason-based.

To beginwith the third, the complexity of theworld inwhichwe do and theorize about
ethics means that no matter how we model that world, it will remain incomplete. As said
before, this is not a problem for model-based reasoning, but rather an intrinsic element in
its application. Thus, this is not a counterargument but rather further support for turning
toward process over outcome as the goal of ethics. Indeed, successful modelling as well
as successful ethics demands that we return, iteratively, to our basic assumptions as well
as to how we have depicted our world—as our models produce new advice on action, we
thus change the very world upon which our model is based. The same should be true for
ethical action, which ought to produce a more ethical world, in which future concerns
will differ from current concerns. Our own history attests to this evolution, as conceptual
change has led to changes in the values and ethics we hold to be good and true over time,
from the turning away from our justifications for slavery to the inclusion of new identities
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within our concept of humanity. And finally, together these considerations highlight that
we should expect emergence and unpredictability; not only are these sources for insight
and creativity, but they also characterise the impact of the actions we take in the world.
That is, no matter how well we model or theorize an ethical framework, as the world
changes andwe change, sowill the reliability of the assumptions theymake. Bothmodels
and principles ought to be subject to reconsideration and change.

The secondquestion raised is around the consequence that expert guidance is required
and/or a predetermined set of criteria for success, in order to tell if a process is ethical
or not. That is, the outcome needs to shape the process, and therefore comes before—a
process-oriented ethics will not correct this, and so the outcome maintains its priority no
matter how much we focus on the process. The simplest counter to this argument within
this paper is that there is no outcome to this process by which to judge the process, and
so the process must be judged by its own effectiveness, in light of its outcome when
obtained. This is not to imply an only backward-looking ethics, however, as we need
not spend our time evaluating past decisions for whether they are good or bad as a final
judgment. Rather, the outcomes of processes become fodder for their own refinement,
just as testing model effectiveness results in the refinement of the model, not setting
it upon a pedestal nor throwing it away. Ethics, thus, should be seen as a continuing
process without end, and not as effective or not, dependant on some outcome at some
arbitrary point.

This brings us to the first question raised above: is it correct to say that ethics is
generative1, or that it should be?The implication in the phrasing offered above admittedly
begs the question, but only to highlight the recursiveness of the problem itself—if ethics
is ultimately about agreement, then tautologically it ought not be generative in the sense
that I have promoted with this paper. But ethics is in fact generative, I would argue.
Feminism, for one, has introduced the connection between epistemology and ethics, as
well as developing concepts such as relationality and standpoint which have little or no
presence in earlier ethical theory but are essential to understanding the contemporary
world. These are not refined concepts but altogether new, having emerged from taking
up new perspectives as valuable for philosophical and ethical consideration.

Further, the hidden premise in this question is that disagreement leads to conflict, and
that a truly ethical worldwould include no conflict—otherwise, why prioritize agreement
by consensus? This premise itself is an assumption, so far unproven in any interpretation
of human history, I would argue. Further, and as I have already suggested, it is time to turn
more toward participatory, transdisciplinary and plurality-based approaches to ethics, in
the face of the actual world we live in, which is itself thus. A utopia is, recall, ultimately
not a model at all but a work of art.

1 I thankmore than one keen audiencemember of the Keynote talk uponwhich this paper is based
for this marvellous question, and Selen Arfini in particular for pointing me toward feminism as
an illustration.
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5 In Sum

This paper is not the only one to take up the correlations betweenmodel-based reasoning
and ethical reasoning, nor has it gone deepest into the analytical components of that
analogy. Rather, it has intended to deepen the analogy by exploring what model-based
reasoning, insofar as it is a fair analogy, has to add to our understanding of not only how
to do ethics but of what ethics is about and how it should be done. This normative aim
suggests that further work can be done not only to draw comparisons between these two
fields in which practical reasoning reflects and is reflected within theoretical principles,
but to the benefit of future ethical work, in practice and in theory development. Model-
based reasoning opens up avenues for shared understanding, not only among theorists
but between those who theorise and those who must enact our ethical theories. That this
should be a priority for philosophical ethics may be only implied by this paper, but is
grounded in its appeal to new insights gained in the field ofmodelling, particularly where
participatory multi-modelling has been employed. The aim of shared understanding for
ethics, and consolidation over what possibilities there are and should be for action in
the world, are practical aims for ethics but can be modelled using not only empirical
observations but theoretical principles. And, given that the model itself is the subject
of deliberation, these are all up for consideration, creating a boundary object but also a
common goal. Plurality, that is, can exist alongside a singular shared goal, so long as we
avoid conflating outcomes with finality. Model-based reasoning offers a way to do just
that.
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