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CHAPTER 4

Humanistic Geosciences and the Planetary
Human Niche

Martin Boble and Eduardo Marone

Abstract The societal relevance and purpose of geoscience are dis-
cussed from a conceptual perspective in this chapter. It explores how
people should live ethically in times of anthropogenic global change
and describes the history and current state of ‘human niche-building’
(or ‘engineering’, in its broadest sense) at the planetary scale. It outlines
how the Earth can be conceived as a single system, ‘people included’,
by considering the geosphere, biosphere and ‘noosphere’—a term
repurposed here to denote the human agent and its socio-technological
means, consisting of physical and mental artefacts. It posits Kohlberg’s
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hierarchy of moral adequacy as a reference scale for assessing the matu-
rity of human-Earth interactions, and argues for the social value of
geoethical thinking in shaping public narratives about these interactions.

Keywords Geoethics - Earth system - Socio-ecological systems -
Planetary human niche - Kohlberg’s hierarchy of moral adequacy

The preceding chapter explored the societal context of geosciences from
the perspective of daily practices. In turn, this chapter explores the soci-
etal context of geosciences from a conceptual perspective. Two funda-
mental questions are addressed: How should we live ethically in times of
anthropogenic global change? How would geoethical thinking function
as a public good?

Curious about the embedding of their professions into contempo-
rary societies, geoscientists are inquiring into the societal contexts and
ethical obligations of their activities. Curious to understand the natural
dynamics of Earth, geoscientists are participating in research into local,
regional and planetary socio-ecological systems that encompass perplex-
ing features like human behaviour. Curious to understand the philosoph-
ical implications of their professions, geoscientists are questioning their
education, professional experiences and responsibilities as citizens. These
self-directed quests for humanistic geoscience, which were exemplified in
the preceding chapters, provide preliminary insights into how humans
may face ‘the planetary’ (Connolly 2017), that is, extending the human
niche to the planetary scale (Rosol et al. 2018).

4.1 HarriNess IN CURRENT TIMES

Inspired by Bunge (1989), it is considered that humans, driven by their
quest for cudaimonia (Greek eddaupovia - eudaimonia: ‘happiness’,
‘welfare’, or ‘human flourishing or prosperity’), have evolved as an
engineering species—one that should enjoy an ethical life when build-
ing the planetary human niche in which it dwells. What contributes to a
niche-builder’s ethical life?

Anthropogenic global change is a consequence of the human
niche-building endeavour, which combines natural and societal pro-
cesses (Fressoz 2012; Bonneuil and Fressoz 2013; Ellis 2015; Fuentes
2017). Within the latter, the human agent operates in conditions of
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bounded or constrained rationality guided by affective and rational
sense-making (Kowarsch 2016; Salvatore etal. 2018a). Constraints
are, for example, the agent’s psychological need to keep their world-
view coherent within the cultural environment in which they operate.
Rational sense-making and affective sense-making both have the func-
tion that the agent can internalise the systemic features of social life.
These internalisations shape the perceptions of an individual or a group.
Regarding building a human niche, intrinsic parts of social life are
the concepts, explanations, justifications or institutions that frame the
design of production systems or consumption patterns to support peo-
ple’s preferred lifestyles (Hulme 2009; Bohle 2017, 2018). The values
that are juxtaposed with these concepts, explanations, justifications or
institutions give the late Holocene an increasingly anthropogenic shape
(Hamilton 2017).

Since prehistoric times, the biological evolution of humankind and
its tool-making capacity developed alongside one another. The prehis-
toric and historical evolution of humankind resulted in the modification
of environments to appropriate natural resources (Braje and Erlandson
2013). Overall, it appeared the right thing to do, although the justifi-
cations provided for the ‘what and how’ varied significantly both over
time and between cultures (Purdy 2015). Abstracting across local spe-
cificities and changes over time, people use informal (traditional) and
formal (conventional) norms and codes to govern the appropriation of
natural resources and the related interventions into natural processes. To
that end, physical objects (tools, techniques, technology, constructions,
infrastructures, etc.), typical behaviour of individuals and groups, and
worldviews (shared mental artefacts) are matched with each other to pre-
scribe, in a coordinated manner, systems of production and consumption.
Physical technological objects and mental artefacts are separate but inter-
linked entities (Jonas 1984). Throughout human history, trial and error
or the copying of experiences that were perceived as better, led to consol-
idated practices (Henrich 2015), so that settlements and environmental
conditions could be paired with norms and cultures more resilient than
others to navigate challenges. When such co-evolution fails, instability of
settlements, environmental change or unfitting norms and cultures may
lead to the disruption of production and consumption, and ultimately
endanger biological reproduction (Diamond 2005). Nowadays, having
engineered industrial societies and global supply chains, favourable con-
ditions have emerged for supporting the massive growth of the human
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population and its affluence (Hartwick 1998; Steffen et al. 2011a). In
conjunction with these changes, the relatively steady natural environment
of the Holocene seems to be coming to an end; even the cycle of glacia-
tion may be altered (Ruddiman 2005).

As noted in the Chapter 3, to give meaning to phrasing like ‘engi-
neering industrial societies and global supply chains’, the notion ‘engi-
neering’ shall carry a wider sense as is found in the notions ‘génie civil’
(French) or ‘Ingenienrskunst’ (German). Their meaning is about devel-
oping a technological endeavour including its socio-political framing.
Thus the notion ‘engineering’ prompts stating a general purpose, that
is, for example, a system engineered to enable the production, distribu-
tion and consumption of goods and services according to agreed, even
codified, practices and norms. The notion of ‘engineered systems’ con-
tains what some may call the ‘technosphere of physical artefacts’ (Haff
2014a, b) and related thinking regarding the purpose and appropriate
use of physical technological objects. Hence, wording like ‘to engineer
a human niche’ shall denote how people configure the intersections
between the (bio)geosphere and the human sphere of the arts, social
interactions and the economy.

Throughout their cultural evolution, humans have innovated their
knowledge of engineering and hence how to build the human niche.
Within a pattern of specific societal conditions, over the past sev-
eral hundred years the rate of cultural and technological innovations
have increased massively (Mokyr 2016a, b). Nowadays, after roughly
200 years of industrial innovation, it is evident that people are pro-
foundly altering the Earth system, which is currently required to sustain
a population of 7 billion. Within less than one century, the number of
people on Earth, the patterns of their consumption of resources and the
engineering of their environments have together rapidly accelerated the
human niche-building process, to the extent that it is massively alter-
ing natural planetary dynamics (Rockstrom etal. 2009; Palsson et al.
2013; Waters et al. 2016; Steffen et al. 2018). This process has been
noticed over time, starting from early concerns in the nineteenth century
(Fressoz 2012) through multiple warnings issued in recent decades, such
as calls to limit growth (the ‘Club of Rome’ in 1972) or the Elsevier
conference ‘Planet under Pressure’ of the International Geosphere—
Biosphere Programme (Steffen etal. 2011b). These concerns gather
scientists from many disciplines, including geoscience communities. In
1992, 1700 independent scientists, including most of the living Nobel
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laureates in the sciences, released the first ‘World Scientists’ Warning to
Humanity’.! They called for restraint of environmental destruction and
warned that ‘a great change in our stewardship of the Earth and the life
on it is required if vast human misery is to be avoided’. They signalled
that ‘human beings and the natural world are on a collision course’ and
that ‘fundamental changes are urgent if we are to avoid the collision
our present course will bring about’. In the recent, second Scientists’
Warning (Ripple et al. 2017), the signatories highlight that ‘since 1992,
with the exception of stabilizing the stratospheric ozone layer, humanity
has failed to make sufficient progress in generally solving these foreseen
environmental challenges, and alarmingly, most of them are getting far
worse’.

It is thus evident that human niche-building inscribes a history of
intersecting societal and natural processes. People alter the rate of trans-
formation (e.g., erosion) or fluxes of matter between reservoirs (e.g.,
carbon and nutrients) through their technological capabilities. The
societal processes that relate to the development of these technological
means form a composite of social, economic, cultural and political mat-
ters, which also determine how people intersect with the natural features
of the planetary geosphere. By the ensemble of their shared insights,
actions and interactions, people conceive both what type of economic
activities shall be undertaken and how the related engineering endeav-
ours shall be undertaken. Consequently, engineering is the activity that
connects people to the geosphere. Engineering implies both construct-
ing physical technological objects and intellectual artefacts (insights)
about the ‘whats, whys and hows’ regarding the use of physical artefacts.
Engineering these objects and artefacts requires geoscience knowl-
edge. It has been mentioned previously that the history of stratospheric
ozone—destroying substances (Wu etal. 2013; Solomon etal. 2016),
their development, identification and the abatement of their emission,
provides an example of such engineering of physical and intellectual arte-
facts, for which geoscience knowledge is paramount.

As already specified, ‘geosciences’ refers to a range of applied and fun-
damental research fields, mainly within natural sciences, as well as engi-
neering disciplines and related commercial undertakings. Geosciences
that involve technological development and applications are heavily

Thttp:/ /www-formal.stanford.edu/jmc/progress /ucs-statement.txt. Retrieved 2018-
08-06. (Archived by WebCite® at https://www.webcitation.org/61 DcmWeQM).
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ethically loaded, which in turn impinges on the fundamental research
that underpins them (Potthast 2015; Stewart and Lewis 2017; Meller
et al. 2018). Some may consider fundamental geoscience research to be
ethically neutral; a view that Douglas (2009) challenges for any scien-
tific discipline, and that seems obsolete in times of a functionally altered
Holocene (Waters et al. 2016).

To differentiate ethical implications within geosciences we should
remember that only in fundamental research fields is knowledge the pri-
mary goal, which in turn is expressed in laws, principles and hypothe-
ses, possibly leading to general scientific truths. Engineering research
does not pursue truth but control of engineered processes, grounded in
the research and design of devices. The applied professions use known
methodologies and proven technologies that are deployed to change
the physical world. The geoscientist pursuing fundamental research
does not have the same ethical dilemmas as the person doing engineer-
ing research, and neither of them is confronted with the dilemmas an
applied professional will be faced with when using geosciences and geo-
technologies to change the real world at local, regional and global scales
(Srbulov 2014). However, the ethical requirements that are instilled in
professionals in applied geosciences cascade through the chain of applied
and engineering disciplines and ultimately are also felt in fundamen-
tal geoscience research. Going further, while fundamental research was
often traditionally considered ontologically neutral, Bunge (2017) and
other philosophers of science (Bernal 1939; Douglas 2009) argue that
fundamental research is shaped and influenced by cultural values and
norms and cannot be assumed to be politically indifferent and neutral.
Matching Hamilton’s (2013) arguments about researching climate engi-
neering, Bunge (2017) argues that the facts of sciences, including phys-
ical sciences, have political relevance because they bear on the moral,
social and political decisions of rational people. Consequently, geosci-
ence knowledge is ethically loaded, including through its use cases and
its mediation by geotechnologies. In summary, engineering the planetary
human niche renders all geosciences ethically laden and requiring a con-
sciously acting human agent.

4.1.1  Perceiving Earth as One System, People Included

What the idea of ‘engineering a human niche’ means for geoethical
thinking can be explored further by explicitly embedding the human
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agent in our description of the Earth system. The following description,
which uses a material-semiotic approach (Wong and Lockie 2018) and
extends reflections developed in the preceding chapter, shows that ethical
thinking can be modelled as an essential system feature.

In an idealised description, the natural biotic and abiotic parts of
the Earth system are the biosphere and the geosphere, respectively. To
account also for the human agent’s socio-technological means and
human sense-making, the notion ‘noosphere’ can be used (as it was
framed in Chapter 3). As noted there, this modern interpretation of the
term strips it of its traditional metaphysical meaning (Oldfield and Shaw
2006; Hamilton and Grinevald 2015) which denoted ‘[a] stage of evolu-
tionary development dominated by consciousness, the mind, and inter-
personal relationships’.?

The construct of the notions ‘biosphere’ and ‘geosphere’ uses two
categories of meaning. On the one hand, these notions refer to the cat-
egory of physical features of the Earth system, namely biotic and abi-
otic physical objects that may change in time and space. On the other
hand, the same notions refer to the category of ‘time/space-depend-
ent processes’ that describe the interactions of these physical objects.
Albeit that they have a physical realisation, these processes also have
the form of an intellectual construct (in the human mind) and sym-
bolic representation (such as a mathematical formula). The former
metaphysical definition of the noosphere does not use features like pro-
cesses, physical objects and time/space-dependency. Such features will
be used to redefine it. Hence, the notion ‘noosphere’ shall refer, first,
to the ensemble of physical objects (tools, engineered systems for pro-
duction and consumption, etc.) that people make. Thus the noosphere
consists of an ensemble of physical technological objects, called by some
the technosphere (Haft 2014a, b). Second, the notion ‘noosphere” shall
refer to the ensemble of intellectual artefacts (insights, etc.) of people
about how to use physical objects, that is, for example, how to deploy
and operate a given technology. An essential point is that these intel-
lectual artefacts are not static, but that they evolve in time and space
through the social, economic and cultural interaction of people. For
example, such interactions happen when people apply their intellectual
artefacts to conceive how to use a given physical object. Hence, the

2https:/ /en.oxforddictionaries.com/definition /noosphere.
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intellectual artefacts evolve by means of spatial and temporal processes.
Thus putting the features together, the noosphere consists of both phys-
ical, technological features (objects, engineered systems, etc.) and time /
space-dependent mental artefacts (ideas, insights, values, etc.) regard-
ing how to use the technological artefacts. To word it differently, the
noosphere includes both the physical objects of the technosphere and
the intellectual insights of people to use them. The latter also includes
social, cultural and political means and institutions. Hence, the rede-
signed notion ‘noosphere’ describes the human agent with tools and
intentions, that is, the human agent with its socio-technological means.
To illustrate the above, the livestock of industrial agriculture, including
regulations, practices and values regarding how to treat animals, would
be part of the noosphere.

Taking the geosphere, biosphere and noosphere together in this way,
the Earth system can be conceived as consisting entirely of physical
objects and time/space-dependent processes to describe their interac-
tions. As a reminder—this idealised description uses three kinds of physi-
cal objects, biotic, abiotic and technological. Furthermore, the time- and
space-dependent processes that describe their interactions have both a
physical realisation outside the human body/brain and are an intellec-
tual artefact inside the human brain/mind. Part of these intellectual
artefacts is the ethics that the human agent applies to guide its actions.
Thus, ethics are modelled as an essential system feature, and geoethical
thinking concerns those intellectual artefacts that describe how to use
(physical) technological objects to intersect with (physical) biotic and
abiotic objects. Additionally, with reference to intellectual artefacts, geo-
science has a paramount role regarding knowledge about the intersection
of technological, abiotic and biotic objects. This feature of geosciences
obliges geoscientists, and others who use geoscience knowledge, to act
ethically, and hence to apply geoethics.

Describing the Earth system as the combined geosphere, biosphere
and noosphere offers a new narrative of Earth, namely, as noted in
Chapter 3, that of “a kind of hybrid Earth, of nature injected with human
will, however responsibly or irresponsibly that will may have been exer-
cised’ (Hamilton and Grinevald 2015, p. 68). Within this narrative, ‘to
engineer a human niche’ means to use the physical objects of the techno-
sphere to shape Earth in a manner that is guided by the ensemble of arte-
facts, that is, the social, cultural and political insights of people, including
geoscience knowledge. Finally, how people do this is an ethical dilemma:
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<. [bumans] must be judged not according to where they fall on the scale of
good and evil but where they fall on the scale of care and neglect ... The threat
we present to the conditions of life is an expression of our agency, and any
salvation can only be rooted in a vadical change in how we understand and
express our agency. (Hamilton 2017, p. 150 [emphasis in the original])

4.1.2  Ethically Conditioned Stewardship

The contemporary dynamics of the Earth system exhibit a functional
change compared with its past (Waters et al. 2016). This has resulted
from niche-building, as humans have put in place production systems,
arranged consumption patterns, shared practices and exhibited behav-
iours according to their understanding, values, worldviews, predis-
positions and preferences. As outlined in the preceding chapter, for
example, this has included the building of large-scale infrastructure,
such as transport and energy systems. To engineer such systems requires
a double framework. The first framework accounts for the scientific and
socio-technological means and socio-economic resources, while the sec-
ond framework expresses what the specially engineered systems shall
deliver; that is, a sort of ‘engineering narrative’ that provides purpose
and shapes people’s views of what their niche should be.

Hence, people’s engineering endeavours depend on natural and tech-
nical conditions, on socio-economic means and on choices. The design,
engineering and operation of a production system (or consumption pat-
tern) is a value-driven allocation of opportunities. The engineering works
that intersect people’s activities and the geosphere depend as much on
value systems, cultural choices and lifestyles as they do on scientific and
technological choices in geosciences and engineering sciences (Kaufmann
and Lee 2013).

The ongoing anthropogenic climate change is the most promi-
nent example of the outcomes of applied geosciences and engineer-
ing, for exploration, extraction, transport, refinement and use of fuels,
for example. Many other examples are available, such as the damming
of rivers for hydroelectric power generation, flood management or irri-
gation. Hydropower plants are an example of engineering works that
have huge impacts and benefits (Egré and Milewski 2002; Donia 2013;
Abd-El Monsef et al. 2015). Experts, politicians and citizens vigorously
appraise and contest impacts and benefits during planning, construction
and operation. People use theories and facts, discuss uncertainties and
hazards, and consider responsibilities and benefits for themselves, other
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people and future generations. These appraisals and debates (that happen
within the noosphere) draw on vocational training, shared experiences,
common sense, general education, affective preferences and world-
views. Although expert knowledge in geoscience and engineering is an
inherent part of these processes, scientific assessments are embedded in
a broader set of discourses (Aceves-Bueno et al. 2015; Cairney 2016).
Furthermore, the use of resources other than scientific assessments make
these appraisals even more complicated, by creating and spreading ‘sub-
stitute narratives’ that seem more plausible to some individuals (Salvatore
et al. 2018a) and match the ethical standard adopted by those individuals
(e.g., conformity with the group).

Implicit or explicit ethical considerations, using different founda-
tions, enter the appraisals of benefits, impacts or purpose. Within them,
an actor-centric virtue ethics, like the geoethics discussed in this book,
has the distinguishing feature that the individual experiences, com-
mon sense, education, predispositions, preferences, worldviews, etc., of
agents prevail and may lack reference to a common altruistic standard.
Subsequently, to apply geosciences properly within the Earth system, it is
necessary to construct reference standards to which people, organisations
or institutions may adhere when they respond to ethical dilemmas.

As an example of such a construct, Kohlberg (1981), as inspired by
Piaget (Murray and Hufnagel 1979), proposes a hierarchy of ethical

Table 4.1 Kohlberg’s levels and stages of moral adequacy (Adapted from
Kohlberg 1981)

Level Stage  Social driver
Pre-conventional Lower Obedience and punishment
(morality is externally controlled—to Blind egoism

avoid punishment or receive reward) Upper Self-interest orientation

Individualism, instrumental egoism
Lower Interpersonal accord and conformity

Approval of others, social relationships
Upper Law and order

Blind compliance, social systems

Conventional

(conformity to morality defined by
society—to win the approval of others
or to maintain social order)

Post-conventional Lower Social contract orientation

(morality is based on individual rights Agrees on common regulations

and justice—to act based on as universal Upper Universal ethical principles

as possible principles, by conviction) Principled self-conscience and mutual

respect
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standards around a central category that he named ‘societal conventions’
(Table 4.1). At the ‘pre-conventional levels’, the primary social drivers
are the silent acceptance of the rules imposed by the dominant powers.
At the ‘lower conventional level’; the primary social drivers conform with
the governing status quo, maintaining some relationships convenient
to both those holding power and those conforming to this power. At
the ‘upper conventional level’; people act mostly in compliance with law
and order. At the ‘lower post-conventional level’, social contracts estab-
lish the rules on how to take a position. At the ‘upper post-conventional
level’, the agent acts in line with ethical principles; they do not act to
avoid punishment or to comply with conventions.

In a world operating beyond Kohlberg’s ‘conventional level’, indi-
viduals, organisations or institutions seek to achieve a high standard
of behaviour by conscious adherence to universal ethical principles. In
many normal circumstances, individuals, organisations or institutions
seek to follow committedly a given social contract. Such contracts may
be a professional code of ethics/conduct (Marone and Marone 2014)
or an international agreement (Marone and Marone 2018), to be situ-
ated at Kohlberg’s ‘lower post-conventional level’. Other agents may
choose the ‘upper conventional level’, namely compliance with law and
order. Hence, they are following the rules just because these are the rules
that are imposed. Any formal adherence to professional rules, including
formal adherence to geoethical values, falls in this category.

Currently, geoethics is conceptualised to be an actor-centric vir-
tue ethics with various specifications as to the Kohlberg level at which
an agent may operate. This positionality offers operational flexibil-
ity in a diverse world and can account for diversity of contexts, but
some may argue that it runs the risk of relativism. However, this need
not be the case if it is recognised that overarching values can be estab-
lished and then contextualised to specific localities. The experience
that was explored in Chapter 3 refers to the ‘Voluntary guidelines for
securing sustainable small-scale fisheries in the context of food security
and poverty eradication’,? agreed by FAO Member States. They set an
international social contract matching Kohlberg’s ‘lower post-con-
ventional level’. The guidelines support a local actor-centric vir-
tue ethics but derive their justification of ethical claims from a more

3http://www.fao.org/3 /a-i4356¢.pdf.
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general foundation as found in a human rights—based approach. Such a
construct, namely aligning the foundations of the guidelines to universal
principles, matches Kohlberg’s ‘upper post-conventional level’ and may
provide answers to the challenge of relativism.

A similar alignment, namely to enshrine ethical principles, self-
consciousness and respect in educational foundations, is pursued by the
Geoethical Promise of geoscientists (Matteucci et al. 2014; Riede et al.
2016a; Di Capua et al. 2017; Peppoloni and Di Capua 2017; Bohle and
Ellis 2017). As it is constructed, the Geoethical Promise aligns as an
ethical standard to Kohlberg’s ‘upper post-conventional level’. Hence,
it should facilitate development of the capacity for a happy professional
life. This happiness (eudaimonia) stems from making an essential con-
tribution to geoscience knowledge, capabilities and skills that con-
temporary societies need. To achieve a happy professional life, ethical
standards are needed that make geosciences operational in various soci-
etal contexts. Such standards can be found regarding utility or justice
(Jax et al. 2013; Ott 2014; Hourdequin 2015). Geoethical thinking also
offers geoscientists the perspective of exercising stewardship (for build-
ing the human niche) that is based on ‘practical wisdom’ (phronesis),
rooted in the conceptual, methodological and practical spheres of geo-
sciences. Consequently, this ‘practical wisdom’ may help the individual
geoscientist to feel happiness (eudaimonia) (Han 2015; Lynn 2000;
Rozzi et al. 2015).

4.2 GEOETHICAL THINKING As A PusLic GOOD

It is the emerging paradigm of our present time that modern produc-
tion and consumption patterns are modifying the dynamics of the Earth
system. To summarise a view developed already; in this context, the
term ‘Anthropocene’ may serve as a shorthand for the current times
of anthropogenic global change, although it conceals, for example, the
historical contexts. From the perspective that the ongoing massive envi-
ronmental and societal changes captured by this term are conditioning
the life of a global population of billions of citizens, one may argue that
‘geoethical thinking” should be subsumed into more general reflections
about social change, historical justice, people’s sense-making and respon-
sible citizenry. However, if it can offer a useful contribution to how
people should act in times of anthropogenic global change, geoethical
thinking may find its place among competing schools of thought.
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4.2.1  Perceptions and Sense-Making

Following an extended period of admiration of engineering prowess and
human interventions into the biosphere and geosphere from the last
decades of the nineteenth century onward, today anthropogenic global
change is part of a widespread perception of ‘an endangered state of
the globe’. That change of opinion began during the twentieth century
with concerns about the state of the biosphere at regional scales (Lear
1993). Similar concerns about the biosphere had already been voiced in
the eighteenth and nineteenth centuries when industrialisation started
at the local scale (Fressoz 2012). The ecologist G. Hardin (1968) sum-
marised some of these voices to raise awareness about the use of shared
resources. He was inspired by the work of W. F. Lloyd (1833), who
had mentioned a hypothetical dilemma about the over-use of a shared
resource. Hardin’s thesis has been, and continues to be, questioned
(Scheiber 2018); for example, when he questions people’s conscience as
a means of governing the commons because it favours selfish individuals
(egoistic utilitarianism) over those who are more altruistic and cooperate.
If coercion, for example by socially enforced norms, fails, then even a
minority of non-cooperating (free-riding) individuals may extract more
than what is sustainable (Hauser et al. 2014). The actual exploitation
of living and non-living marine resources from the high seas provides
an excellent example of these risks (Silver etal. 2015; Campbell et al.
2016). Nevertheless, it can be shown that knowledge-based governance
of shared resources is not doomed when it involves sound ethical foun-
dations and active participation of citizens (Johnson 2003; Berkes 2000).

The cumulative choices for design and operation of contemporary
production systems and consumption patterns reflect lifestyle choices,
mainly of affluent people in developed countries, and their preferences
and worldviews. Thus when people apply engineering sciences and geo-
sciences to shape an economy, their actions and intentions intentionally
intersect with the geosphere, which is a specific common heritage of
humankind. When seen from this angle, creeping anthropogenic global
change is an engineering endeavour of unprecedented complexity. At
best, it is designed at a moderate Kohlberg level (‘lower/upper conven-
tional’) and leaves ample space for free riding and related risks (Wilderer
et al. 2013; Morton 2015; Stilgoe 2016; Boettcher and Schifer 2017).
Beyond intentional free riding, simply the diversity of values, world-
views, predispositions and preferences of people are a challenge to sound
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governance. Recalling discussions in the preceding chapter, scientific—
technological means and socio-economic resources, values, worldviews,
predispositions and preferences are essential drivers that guide decision-
making processes regarding choices about what to consume and how
to produce it. Within this framing, the attitudes of people towards risk,
uncertainties and the perception of facts and theories differ and evolve
in time and space. People’s choices also vary with their social situation,
for example, whether a person, their kin or their group is concerned,
or whether an action is immediate, has happened, or will happen in
the future. When people (or organisations/institutions) are debating
opportunities, change or risks, much of the debate is about what course
of action is worthwhile. Hence, it is about value-laden considerations.
People (or organisations/institutions) tend to opt for what they con-
sider as right or worthwhile in the context of their affective and rational
sense-making and do not limit their considerations to concerns such as
whether an action will be effective, what is important or what appropri-
ate knowledge is required. This description is simplified, but it points not
only to diversity in people’s views (or those of organisations/institutions)
representing a risk of disagreement but also to the risk of moral rela-
tivism. In turn, relativism opens space for moral absolutism, including
fatalistic views (e.g., doomsday scenarios) or cognitive dissonance (e.g.,
denial), as debates about the reduction of emissions of greenhouse gases
show.

These considerations indicate that, expressed in terms of Kohlberg’s
hierarchy of moral adequacy, the level of ethical frameworks for the
design and operation of contemporary production systems and consump-
tion patterns are habitually at an ‘upper pre-conventional level’ or ‘lower
conventional level’ only. The Montreal Protocol may be the encouraging
exception (Godin-Beekman 2013; Wu et al. 2013; Solomon et al. 2016),
which likely was possible to achieve because of a relatively simple con-
figuration of geoscience knowledge (atmospheric chemistry) and techno-
logical remedy (replacement of gases used in some industrial processes).
The Montreal Protocol and the follow-up treaties are effectively regulat-
ing emissions of ozone-depleting substances. Regarding moral adequacy,
these treaties match Kohlberg’s ‘lower post-conventional level’ (using a
social contract and agreed-upon regulations), which is a higher level of
moral adequacy than is commonly found.

When facing such challenges, one may argue that geoethical
thinking as part of people’s ethical standards may help to identify
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sustainable intersections of production systems, consumption patterns
and the geosphere. Likewise, geoethical thinking should facilitate
development of sustainable intersections (e.g., the Montreal Protocol
as an existing example and the treaties on the reduction of emissions of
greenhouse gases as a challenge) that achieve an elevated level of moral
adequacy.

4.2.2  Narrvatives and Sense-Making

People, as well as governments and regulators, share motivations for
their decision-making pathways through their narratives, for example,
about the purpose of actions and views about ‘what is right’. Addressing
their concerns depends on engaging with their narratives in relation to
a given ‘Earth issue’ and associated behaviour that they regard as being
justified. These narratives will not necessarily connect to geoscientific
knowledge (Roberts 2012; Stewart and Nield 2013; Bohle et al. 2017).
Regarding the frequent failure to convince people with the available
scientific facts, Begon (2017) and Stewart and Lewis (2017) suggest
appealing more directly to ‘feelings’ and hence to ‘affective sense-mak-
ing’ (Salvatore et al. 2018b). As Bunge (1989, p. 361) says:

Far from preaching the joyless life, we repeat the slogan ‘Enjoy life and
help live’, and add the following unavoidable platitudes: (a) at present
most people do not have the means to enjoy life, and many of those who
do have them mistake the good life for the ability to buy whatever they
fancy; (b) unless we alter some of our values and learn to administer wisely
our resources, we shall rob our offspring of their inheritance.

To be effective, and hence to be a public good, narratives must encap-
sulate geoscience knowledge in a society-related context (Bohle 2015;
Bohle et al. 2017).

Only recently have accounts of human—geosphere intersections been
told as a historical process (Braje and Erlandson 2013; Foley et al. 2013;
Smith and Zeder 2013; Chakrabarty 2015; Hamilton et al. 2015; Purdy
2015; Kunnas 2017); yet, there is a substantial corpus of climate research
regarding this variant of the human—geosphere intersection. Some schol-
ars have studied engineering history using a perspective that illustrates
human-geosphere intersections, although without describing it as such
(Viollet 2000). The history of engineering provides narratives relating to
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the different paradigms that have framed intersections of the activities of
humans with abiotic, biotic and cultural environments. European exam-
ples are the initial spread of agriculture, through medieval deforestation
to contemporary urbanised societies (Ellis et al. 2013; Ramirez and Seco
2012). Over recent centuries, the record of scholarly study shows both
the appraisal of engineering works and concerns at the state of flora and
fauna impacted by these works (Wilderer et al. 2013; Halbe et al. 2015;
Murphy et al. 2015; Purdy 2015). By comparison, telling the history of
the intersections of human activities with the geosphere is quite a recent
subject (Chakrabarty 2009, 2015; Steffen etal. 2011la; Braje 2015;
Uhrqvist and Linnér 2015), apart from stories about weather and climate
change (Sirocko 2012; Elandson and Braje 2013; Riede et al. 2016a, b).
Beyond the question of what corpus of studies or practical examples
should be used, narratives about how to ‘engineer a human niche’ (at a
global scale) must tackle several difficult issues (Wilderer et al. 2013; Fox
and Chapman 2011).

The Earth system’s dynamics are non-linear, with multiple and inter-
locking feedback loops that lead to counter-intuitive system behaviour.
Consequently, the value-driven and perception-laden conception, plan-
ning and operation of engineered systems are complex adaptive prob-
lems. Problem handling must therefore be iterative, path-dependent,
participatory and open-ended (Termeer et al. 2016; Preiser et al. 2018).
An elaborate set of interacting features shape the decision-making pro-
cess in an Earth system that consists of a volatile global economy coupled
to the biogeosphere and a vast diversity of worldviews, socio-cultural fea-
tures and affective preferences. Therefore publicly acceptable messages
will be needed regarding how to handle ethical dilemmas, such as how
to cope with conflicting values or an uneven distribution of hazards, how
to manage inclusion, participation, benefits, or challenges to individual
lifestyles and basic needs, or how to assist people or states, for example,
in the case of relocating people from flooded coastal zones.

Considering the issues sketched above, geoethical thinking may
contribute to shaping public narratives about matters such as manag-
ing knowledge, shaping intentions, justifying choices, and handling
complexity.

Managing knowledge For people to understand anthropogenic global
change processes, decision-makers and scientists should package
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knowledge in such a way that it fosters public understanding of how
human-geosphere intersections function (Wright etal. 2018). Insights
are formed (processed) in the noosphere by means of interactions
between people, hence, participatory processes and governance schemes
should be used. Understanding how human—-geosphere intersections
function combines scientific, engineering, social and economic studies
with studies of the dynamics of the noosphere.

Shaping intentions Over the past century, anthropogenic global change
has developed as the collateral outcome of humankind’s accumulated
actions (Sklair 2017). The number of people, the patterns of their con-
sumption of resources, mainly by those who are affluent, and the altera-
tions of natural environments have caused it. Nowadays, anthropogenic
global change is either intentional negligence or a conscious act of any
person with some Earth science literacy.

Justifying choices Humanity has alternatives as to how to consciously
alter the Earth system at the planetary scale (Bohle 2017). One choice is
whether to alter the geosphere (e.g., geoengineering) or to adjust system
features of the noosphere (e.g., modify lifestyles). Whatever option is
chosen, it will depend on people’s worldviews, cultures and preferences.
Thus beyond issues of whether science and technology are sound, there
are overarching societal issues to tackle, such as how to govern appropri-
ation and distribution of (material and immaterial) georesources; at what
cost (or benefits) and for whom; what are the intended collateral effects;
or what is the risk of the unintended collateral effects?

Handling complexity Consciously altering Earth at the planetary scale is
ambitious, although it fits well into the historical development of indus-
trialised societies and their paradigms of how to handle change (Preiser
et al. 2017). Still, action at the planetary scale goes beyond any existing
use case that may serve as a point of reference. Furthermore, the availa-
ble technological means, scientific understanding and resources impose
limits. In addition, the related noosphere is complex, given the variety of
interacting worldviews, cultures and preferences, and the necessary par-
ticipation of citizenries in decision-making.

If geoethical thinking can address issues like those listed above, then
geoethics may evolve into a kind of “crisis discipline” (Begon 2017).
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4.3 BEYOND GEOETHICAL THINKING

As shown in the preceding sections, driven by curiosity, motivated by
the multiple interfaces of geosciences and society, and incentivised by
a diversity of inquiries into the intersections of the noosphere and the
geosphere, the scope of matters that could be addressed meaningfully
through ‘geoethical thinking’ is broad. Evidently, ‘geoethical thinking’
has border zones with thinking that are influenced by ‘environmental
ethics’ or ‘sustainability ethics’. As acknowledged, these border zones
are permeable and not well-defined, and, at first sight, their demarca-
tion may seem of little practical concern. Nevertheless, so that they can
be identified and distinguished, the matters that belong to these border
zones would benefit from having a dedicated name.

Conceivably, to nurture the interface between geosciences and human-
ities, a notion such as ‘humanistic geosciences’ (Mouchang 2011) or
‘geo-humanities’ could be used; although the latter notion is already
used by geographers (including as the name of a journal). Within such an
extended scope for geoethical thinking, geoethics may be characterised spe-
cifically as an actor-centric virtue ethic, which has the abiotic (inanimate)
world as the object of its concern. It remains to be debated whether geo-
ethics defined in such a way should apply only to geo-professions, to any
professions contributing to niche-building (including citizen science) or
to all citizens living in the human niche—a debate which is returned to in
Chapter 5. However, the current definition of geoethics (see Chapter 1)
states it ‘consists of research and reflection on the values that underpin
appropriate behaviours and practices, wherever human activities interact
with the Earth system’. Hence, geoethics is relevant to any citizen, although
as previously noted, the focus hitherto has been on geo-professionals.

Seeking a notion complementary to geoethics may be premature,
because it remains to be debated how geoethical thinking founded on
another ethical basis than an actor-centric virtue ethic would shape
the border zones with environmental ethics or sustainability ethics.
Irrespective of the outcome of such a debate, however, it may be helpful
to seek a term to label the study of human—geosphere intersections other
than in respect of ethical considerations.

A candidate notion could be geosophy. The ‘candidature’ would
revive ideas discussed by Wright (1947) that were reassessed by Keighren
(2005, 2017). The notion of ecosophical geography, which Shaw
(2017, p. 140) proposed as a ‘reconceptualisation of the human—earth
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relationship by paying the same attention to the “earth-body” as we have
to humanity’, is an inspiration to use the term geosophy. Hence, geoso-
phy would address societal and natural processes within a shared frame
of reference, to understand how attributes of the biogeosphere and tech-
nological objects of the noosphere are aggregated to shape anthropo-
genic global change. Slightly adjusting the wording (e.g., substituting
‘geoscience’ for ‘geography’) of J. K. Wright (1947, p. 10) in his presi-
dential address to the 43rd annual meeting of the American Association
of Geographers, the meaning of geosophy is outlined:

My term is Geosophy, compounded from geo meaning “earth” and
sophia meaning [wisdom]... Geosophy, to repeat, is the study of [geo-
science| knowledge from any or all points of view ... Thus, it extends far
beyond the core area of scientific [geoscience] knowledge or of [geosci-
ence] knowledge as otherwise systematised by [geoscientists]. Taking
into account the whole peripheral realm, it covers the [geoscience] ideas,
both true and false, of all manner of people — not only [geoscientists], but
farmers and fishermen, business executives and poets, novelists and paint-
ers, Bedouins and Hottentots — and for this reason it necessarily has to do
in large degree with subjective conceptions. Indeed, even those parts of
it that deal with [geoscience] must reckon with human desires, motives,
and prejudices, for unless I am mistaken, nowhere are [geoscientists] more
likely to be influenced by the subjective than in their discussions of what
[geoscience] is and ought to be.

In the face of a ‘defiant Earth’ (Hamilton 2017), the meaning of geos-
ophy could evolve by encompassing various threads of inquiry to gather
insights from any crisis discipline (Begon 2017). Keeping the original
spirit (Wright 1947) and borrowing meaning derived from Shaw (2017),
geosophy might bundle threads of inquiry from the three cultures, nat-
ural sciences, social sciences and the humanities (Kagan 2009). To this
end, geosophy would inquire into the engineering of the human niche.
These inquiries would consider jointly the natural features of the Earth
system, the physical objects of the techno-sociosphere, the related ensem-
ble of social, cultural and political insights of people (artefacts), as well
as people’s shared subjective mental artefacts about the Earth system.
Hence, geosophy would gather the cognitive bases, so that citizenries
may ethically enjoy the bio-/geo-/noospheres of Earth and be empow-
ered to conserve, unravel or change them consciously and responsibly;
and hence, to behave ethically.
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