III trial is justified.
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Ecological Science and
Statistical Paradigms

In his excellent research commentary “Eco-
logical science and statistical paradigms: At
the threshold” (Science’s Compass, 23 Jan.,
p- 502), Brian A. Maurer calls for more test-
able models in analyzing ecosystem behavior,
given the complexity and causal uncertainty
associated with such ecosystems. Others, in-
cluding me, would take his recommendation
one step further. One major social science ap-
proach to analyzing highly complex and un-
certain behavior is triangulation, the use of
very different (indeed, orthogonal) theories,
methods, or databases to converge on points
for follow-up (1). By using such different but
formal approaches to address an issue, we do
not so much reduce the issue’s uncertainty or
complexity (although that is one aim) as we

increase our confidence about how to pro-

ceed. Triangulation has recently been applied

to the debate over sustainable development

and ecosystem management (2) initiated by

Ludwig, Hilborn, and Walters’ 1993 Science
Policy Forum (3).
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On “The Science of
Substance Abuse”

The series of papers entitled “Frontiers in
neuroscience: The science of substance

abuse” (3 Oct. 1997, p. 45) provides a

thoughtful review of recent research on
how addictive drugs alter brain function.
Several of the papers present the conven-
tional view that addiction is a chronic and
relapsing disorder; however, according to
epidemiological research, addiction is the
psychiatric disorder with the highest recov-
ery rates and the shortest duration (I, 2).
Experimental and clinical studies show that
the factors that influence voluntary behav-
ior, such as economic and social costs, per-
suade many addicts to quit using drugs (3,
4). Not mentioned is the fact that volun-
tary behavior is mediated by the brain and
the extensive findings on relapse rates and
recovery.

It has long been acknowledged that
changes in brain function alter voluntary
behavior, and in the last 20 years or so,
laboratory research has revealed many of
the details of these relations. Thus, neuro-
adaptation could just as likely influence
preference as preclude it. The difference is
important. An addict who takes drugs vol-
untarily can be persuaded by contingencies
or new information to stop using them. An
addict who takes drugs involuntarily can-
not be persuaded by costs and incentives to
stop using them. To determine whether
drug-induced brain changes lead to invol-
untary drug use, we must turn to the re-
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search on relapse rates and recovery.

Relapse rates in many clinical outcome
studies are high (5). However, only about
30% of addicts go to clinics for treatment
(6). This population is unusual in that more
than 60% suffered from one or more addi-
tional psychiatric disorders, and among co-
caine addicts, the comorbidity rate was 76%.
In contrast, for addicts who did not seek
treatment, 70% of the population, the psy-
chiatric comorbidity rate was 29%, a figure
that is not much higher than the expected
value for those not addicted (6). In other
words, the clinical relapse rates for addicts
may say more about the plight of individuals
with multiple disorders than about the na-
ture of addiction.

Treatment for addicts can work, and out-
come studies indicate that programs are
most effective when they are consistent
with the ideas that (i) drug use in addicts
can be altered by the proper arrangement of
costs and benefits, (ii) addictive drugs re-
duce options but do not eliminate choice,
and (iii) the biology of addiction is the biol-
ogy of voluntary behavior (7).
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The Korean DMZ: A Fragile
Ecosystem

The Demilitarized Zone (DMZ) and the Ci-
vilian Control Zone (CCZ) along the South—
North Korea divide are widely known biologi-
cally diverse reserves (Ka Chung Kim, Policy
Forum, 10 Oct. 1997, p. 242).

The CCZ has been under persistent
threat of development by landowners, who
wield enough power to pressure congressmen

to legalize development in the CCZ. A spe-
cial CCZ development program was near-
ly created by these forces, but Korea’s cur-
rent financial crisis has slowed down its
progress.

The Korean Peace Bioreserves System,
discussed by Kim, does not appear to be able
to alter the fate of the area’s bioreserves.
Several years ago, the Ministry of Environ-
ment attempted to designate the Chulwon
area a National Ecological Park by enforc-
ing the Natural Resource Conservation Act,
but he did not succeed because of strong re-
sistance from the landowners. In early 1997,
the Korean National Commission for
UNESCO completed a study to design a
CCZ ecosystem preservation plan, but it
also has had little success stopping the de-
velopment forces. The fundamental problem
is the conflict between the private prefer-
ences that lead to resource appropriation
and the social preferences that value re-
source preservation.

We need to consider the long-term ben-
efit from preserving the bioreserves and
compare this benefit with individuals’ im-
mediate goals of pursuing land conversion
for personal monetary gain. The govern-
ment, law-makers, biologists, ecologists, and
landowners need to be cognizant of the
value of ecosystem resources in the areas. It
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