ABSTRACT. Al systems have the po-
tential to address ethical issues.
Case-based reasoning systems may
be the most promising approach to
environmental ethics. Power issues,
considered in applied ethics, are a
fundamental feature of issues aris-
ing from landscape-level manage-
ment, and may be studied using
stakeholder modeling techniques,
while rule-based systems may be
appropriate for deontological ethical
issues (based on duties or obliga-
tions). Semantic networks may be
used to study and summarize the

views of individuals in groups. Con-

flict between individua! advantage

and the common good can be ex-
plored through Game Theory.
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E nvironmental ethics is “the field of inquiry that addresses
the ethical responsibilities of human beings for the natural en-
vironment. It is concerned with values: Does nature have value
that extends beyond its obvious role of meeting human needs?
Do some parts of nature have more value than others?”
(Armstrong and Botzler 1993). Such questions are debated in
new journals such as Environmental Ethics, Journal of Agricul-
tural Ethics, Environmental Values, and The Trumpeter: Jorir-
nal of Ecosophy. They are at the heart of the views of Aldo
Leopold (1949), whose writings, and in particular his view that
“A thing is right when it tends to preserve the integrity, stabil-
ity, and beauty of the biotic community. It is wrong when it
tends otherwise,"” are widely supported by those advocating an
ethical approach to environmental management (Reeves et al. .
1992), -

In practice, however, terms like “integrity,” “stability,” and
“beauty” vary in interpretation. A range of Al methodologies
can form the basis of decision support systems in this complex
arena. However, "[c]lassical, humanistic ethics finds ecosystems
to be unfamiliar territory. It is difficult to get the biology right
and, superimposed on the biology, to get the ethics right" (Ralston
1993). Similarly, environmental ethics is unfamiliar territory to
ecologists. The present study reviews a range of Al systems that
have potential to address ethical issues and form a bridge be-
tween these disciplines.

69




Thomson: AT and Environmental Ethics

Case-Based Reaseoning

In the field of applied ethics, resolution of ethi-
cal problems relies on comparison with previous
cases (Winkler and Coombs 1993, Flybjerg 1993)
or exemplars (Flybjerg 1993), leading to the con-
clusion that case-based reasoning systems may be
the most promising approach to environmental cth-
ics. Knowing the context of a particular case is the
key to resolving ethical dilemmas: “contextualism
adopts the general idea that moral problems must
be resolved within the interpretive complexities of
concrete circumstances, by appeal to relevant his-
torical and cultural traditions, with reference to criti-
cal institutional and professional norms and vir-
tues, and by relying primarily upon the method of
comparative case analysis. According to this
method, we navigate our way to a practical resolu-
tion by discursive triangulation from clear and
settled cases to problematic ones" {Winkler and
Coombs 1993). Similarly, F lybjerg (1993) indicates
that applied ethics is always situational ethics. Case-
based reasoning systems are already used in law
(Ashley and Rissland 1988), which in many respects
is similar to ethics, while an exemplar-based sys-
tem has been described by Bareiss (1989).

An example of a situation where a case-based
ethical reasoning system might assist in forestry
decisions is illustrated by recent modifications to
the code of ethics of the Society of American For-
esters (SAF). The SAF (1993) recently adopted a
new Land Ethic Canon, which states that “A mem-
ber will advocate and practice land management
consistent with ecologically sound principles.” How-
ever, differences exist in interpretation of what con-
stitutes “ecologically sound principles,” even within
the forestry community (Cornett et al. 1994, Proc-
tor 1996), to the extent that one member “turned
himself in” to the society’s ethics committee (South
1994), as he nommally advocated use of practices
including single-species planting, fertilizer appli-
cation, and short rotations, which might result in a
stand that differed from an expected mixed-species
stand on a site and cause disruption to certain un-
derstory species. In South’s opinion, these manage-
mment practices violated “ecologically sound prin-
ciples.” Although the individual was found “not
guilty” of violating the code of ethics, the SAF eth-

70

ics committee could offer no ecological principle
consistent with these common practices.

By defining land-based “contexts,” such as
parks, private lands, timber supply areas or aborigi-
nal lands, one could devise a set of appropriate ac-
tions for each context. As well as allowing for con-
text, a case-based system could account for gender
and cultural differences found in forest values (Berry
1993). When an action in one context may have
consequences in another, the system would provide
a basis for resolving new situations, and provide
ghidance to professional foresters who were unsure
about the appropriateness of an action, However,
Codes of Ethics cannot resolve moral dilemmas;
this requires application of a moral theory more
general than the code of a particular profession
{Beyerstein 1993). Most dilemmas arise when we
are faced with incompatible actions, all of which
seem to involve ends that should not be sacrificed.

While formal ethical analysis has not yet been
widely applied in forestry, it forms the basis of many
decisions in wildlife management, especially in the
national parks of the U.S. Ralston (1993) describes
a number of cases from Yellowstone Park, where
there is a predominating ethic of letting nature take
its course. Three of these cases illustrate some of
the ethical issues involved:

Case I: A bison fell through the ice, but would-be rescu-
ers were forbidden from rescuing it or putting it out
of its misery.

Case 2: A sow grizzly and her three cubs crossed ice to
an island to feast on two elk carcasses, and were
stranded and starving after the ice melted. They were
rescued and released on the mainland, in order to
protect an endangered species.

Case 3: Giant forest fires raged in Yellowstone uncon-
trolled in 1988. Elk and bison leaving the park to
cscape the fires were shot by hunters. National au-
thorities eventually overrode the Yellowstone land
ethic and controlled the fires.

Comparing Case 2 with Case | indicates that a
species value ethic overrode the non-intervention
ethic. A case-based reasoning system would shed
light on situations where a forest fire threatened
the habitat of an endangered species, or where the
endangered species was not a large mammal but,
for example, a snail, or where the context was 2
rangeland area rather than a park. Species conser-
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vation and biodiversity issues are currently a major
component of landscape management (Thomson et
al. 1996); thus, ethics and landscape management
will be considered in more detail.

Ethics, Powér,
and Landscape Management

Flybjerg (1993) argues that applied ethics should
focus on values and examine power issues by an-
swering questions such as; Who gains and who
loses? By virtue of which mechanisms of power?
What are the possibilities of changing existing
power relations, if desirable? Of what kind of power
relations is the applied ethics itself a part? Such an
approach would be useful in addressing certain for-
estry problems related to power struggles involved
in long-range forest planning (Allen and Gould
1986) or global forest harvesting (Bowyer 1991)
that result from the fact that people are unlikely to
agree on how power and resources should be redis-
tributed (Jaggar 1993).

Every cultural group perceives landscapes dif-
ferently. This affects how each group views poten-
tial modifications (Greider and Garkovich 1994).
When decisions must be made at a landscape level
(where forestry is only one of a number of disci-
plines involved, as in the adaptive management ap-
proach which involves many stakeholder groups
(Shindler et al. 1996)), power factors determine
what constitutes the information used to define the
landscapes, as well as the issues, alternatives, and
groups with standing in the landscape management
process (Greider and Garkovich 1994).

Acquisition and distribution of power is a natu-

ral process in any group, organization, or institu-
tion, determining the goals to be sought and how
resources will be distributed (Robbins 1993). This
can result in either barriers or incentives for eco-
system management, which is as much a social as
it is a scientific endeavor (Cortner et al. 1996). A
range of Al approaches to organizational phenom-
ena and dynamics (Prietula 1993} may help to re-
solve organizational power issues in the landscape
management decision process.
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Rule-Based Systems

One class of ethical theories, deontological eth-

“ics (based on duties or obligations), judges actions

by their conformance to some formal rule or prin-
ciple;! thus a rule-based approach to environmen-
tal ethics had initial appeal. However, values are
often opaque to the person who holds them, and
there can be inconsistencies and incoherencies in a
system of values (Jamieson 1993). While rule-based .
systems can deal with inconsistencies and
incoherencies, knowledge elicitation for rule for-
mulation may be impractical when values are
opaque to the holder.

Rule-based systems do offer promise in the area
of comparative or descriptive ethics, however. The
aim here is to elaborate beliefs and practices in re-
lation to cultural, social, economic, and geographic
circumstances.2 Colfer et al. (1989) describe a rule-
based system of this sort; for example:

RULE NUMBER: 11
IF: Ethnicity is Javanese transmigrant

THEN: Landowner is normally considered to be a male
household head

and Land is viewed as very limited

and  Rights to land are traditionally certified and pri-
vate

and  Women’s agricultural labor is recognized as nec-
essary.-but not preferred

and  Ethnicity is symbolized by farming and small-
scale female trade

and  World view is hierarchica! and authoritarian

and  Domestic animals may include <2 cows and goats
and chickens and 2 or more cattie

and  Most crops planted probably require intensive-
management ’

and  People value fertilizer and hoeing and cattle

Semantic Networks

The ethical beliefs of an individual
are shaped by social and economic cir-
cumstances.? Semantic networks can
explore the shaping of the beliefs of
individuals and communities. For ex-
ample, the reiationships of an indi-

! Encyclopagdia Britannica Micropaedia
Ready Reference. 1986. Volume 4, p
579.

? Encyclopacdia Britannica Micropaedia
Ready Reference. 1986, Volume 3, p
502.

* Encyclopaedia Britannica Micropaedia
Ready Reference. 1986. Volume 3, page
502,
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vidual X, who can belong to a number of networks,
can be expressed as PROLOG facts (Thomson 1993,
1996):

member_of_family(A,X).
member_of_clan(M,A).

member_of religious_group(B,X).
small_helder(X).

female(X).
member_of_community_group(C,X).
member_of community_group(D,X).

The values of an individual reflect the weighted sum
of his/her affiliations, while the values of a group
or community reflect the weighted sum of the indi-
viduals that make it up.

Game Theory
and Genetic Programming

International issues, such as response to global
warming, hinge on ethical dilemmas (Danielson
1993, Jamieson 1993). Our value system, as it im-
pinges on the environment, is a relatively recent
construction. It evolved in low population density
and low technology societies, with seemingly un-
limited access to Iand and resources. Our existing
system focuses on the conception of responsibility:
harms and their causes are individual, local in space
and time. Global environmental problems are dif-
ferent; apparently innocent acts can have devastat-
ing consequences, causes and harms may be dif-
fuse, and causes and harms may be remote in space
and time, Many people doing small things over a
tong period of time together will cause unimagin-
able harms, and it is difficult to find anyone to blame
(Jamieson 1993). Response to such issues is a
“prisoner’s dilemma” situation, with the conflict

between common good and indi-

develops PROLOG-based populations of players
that compete in an arena using different ethical con-
structs. Genetic programming could then be used

to determine the optimal approach to different situ--
ations (Danielson 1995).

Summary

Environmental issues raise a host of difficult
ethical questions;S and ethics, as a system of values
or principles, comprises many issues fundamental
to practical decision making.6 An evaluation of
potential Al approaches to environmental ethics
thus provides improved understanding of the deci-
sion process and facilitates successful deployment
of Al-based decision support systems.

“The central problem {in applied ethics] is to
gain a fuller understanding of the nature of the bi-
ases and distortions that affect decision procedures
in particular social and cultural contexts, and thus
to clarify the conditions under which we can be
confident that we have at least approximated a con-
sensus” (Winkler and Coombs 1993). Consensus-
building is a predominant trend in recent forest
land-use decision initiatives (Eberle et al, 1992).
Stakeholder modeling facilitates consensus-build-
ing through explicit representation of differing value
systems and their evaluation through indicator per-
formance analysis (Akenhead et al. 1996). An al-
ternative approach, reaching consensus through
discourse, is the basis of discourse ethics (Kettner
1993). Systems falling in the category of “Compu-
tational Dialectics” (Gordon 1994) may assist in
the mediation process.
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