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For some, genetic engineering technolo- 
gies offer the promise of solving serious 
environmental and food production prob- 
lems facing the earth's burgeoning human 
population. Microorganisms that can con- 
trol pests and weeds in agriculture, clean up  
toxic chemicals at waste sites, leach mineral 
ores, or enhance oil recovery are being de- 
veloped or proposed. Crop plants are being 
genetically engineered to resist insect and 
microbial pests and herbicides, tolerate 
drought, have enhanced shelf life and trans- 
port qualities, and have improved nutrition- 
al value. 

For others, genetic engineering is the 
route to large-scale ecological and social 
catastrophes. Introduced exotic pests, mu- 
tated pathogenic microorganisms, crop 
plants gone weedy, and horizontal gene 
transfer between domesticated plants and 
weedy relatives are offered as paradigms for 
what can go  wrong if transgenic organisms 
are introduced into the environment. Even 
the benefits of increased yields and produc- 
tivity from agricultural biotechnology can 
be considered an economic boon for only a 
few; increased competition may lead to so- 
cial and economic disruption for many if 
small family farms are unable to  compete. 

The debate over the release of genetically 
engineered microorganisms and plants has 
not abated and apparently will not end soon. 
The debate has evolved, however, and these 
three volumes are interesting progress re- 

international meeting cosponsored by the 
Scientific Committee on Problems of the 
Environment (SCOPE) and the Scientific 
Committee on Genetic Experimentation 
(COGENE). The participants, molecular bi- 
ologists, population geneticists, and ecolo- 
gists, were charged with providing the sci- 
entific background to make a statement 
about the potential benefits and hazards of 
introducing genetically engineered orga- 
nisms into the environment. 

Excessive applications of chemical pesti- 
cides, accumulation of nonbiodegradable 
products, production of toxic wastes that 
pollute the air, soil, and water, and loss of 
biological diversity have created widespread 
public dissatisfaction with current environ- 
mental practices and concerns about future 
practices. Nonetheless, the exploding world 
population places extreme pressures on  the 
earth's limited resources, &aking it impera- 
tive to consider the costs of excessive regu- 
lation of biotechnology. This SCOPE-CO- 
GENE statement co&ludes that: "In view 
of the great potential of new technologies 
for addressing environmental and other 
problems. and because most introductions 
of modified organisms are likely to  represent 
low or negligible ecological risk, generic 
arguments against the use of new genetic 
methodologies must be rejected." Further- 
more, the greatest impact on the biosphere 
is through human activity, although there is 
a need to "exercise our power wisely." Thus, 
genetic engineering methodologies add ad- 
ditional tools to  the spectrum of techniques 
available to improve t h e  human condition 
and could "lead to rapid improvements in 
the development of ecologically sound ap- 
proaches to agriculture and to environmen- 
tal management, and in the acquisition of a 
better understanding ofbiological systems" (em- 
phasis my own). The SCOPE 44 volume 
includes 15 chapters and the joint policy 
statement. 

The volume edited by Levin and Strauss, 
Risk Asessment in Genetic Engineering, con- 
tains 17 chapters and an introduction and 
covers four major topics: identification and 
assessment of hazards and their egects, as- 
sessment of exposure, integration of h,azard 
and exposure assessment, and societal im- 
pacts. The editors begin with an overview of 
risk assessment and regulation of genetically 
engineered microorganisms and plants, pri- 
marily from an American viewpoint. They 
review the major points in key publications 
by the National Academy of Sciences, the 
Ecological Society of America, and the 
American Society for Microbiolog).. There 
are "traditional" chapters on  ecological as- 
pects of hazard identification; release and 
transport of entomopathogenic microorga- 
nisms; persistence, establishment, and miti- 
gation of phytopathogenic viruses; genetic 
transfer in plants by viruses; the implications 
of horizontal gene transfer; and manage- 
ment of transgenic plants in the environ- 
ment. But several chapters are unusual: one 
discusses statistical techniques for field-test- 
ing genetically engineered microorganisms, 
one the potential for using knowledge-based 
systems (expert systems) for risk assessment 
and management, one the lessons learned 
from chemical risk assessment, and one the 
benefits and problems of using expert panels 
to  assess risks, taking as a case study the 
1986 assessments of Frostban@. The author 
of this last chapter concludes that although 
expert panels are used by federal, state, and 
local agencies, their usefulness depends on 
their having a clear charge, on the qualifica- 
tions of the panelists, and on the policy 
framework provided. Specific recommenda- 
tions are provided for improving the useful- 
ness of expert panels, with the suggestion 
that expert panels can and should educate 
regulators on  the evolving scientific basis for 
risk analysis, develop improved conceptual 
frameworks for evaluating environmental 
risks, develop criteria and protocols to  help 
agency staff evaluate data, and identify ad- 
verse-effect scenarios for evaluation. 

A chapter on the social psychology of risk 
assessment is particularly interesting. The 
difficulties of describing risks in neutral 
terms and of understanding probability ap- 
pear to  be serious obstacles both for the 
public and for many scientists. According to 
the author's thesis, risk descriptions may 
never be neutral, the range of  harms identi- 
fied will nearly always be controversial, and 
the estimated probabilities may always be 
subjective. Attempts to  achieve neutrality by 
telling all sides of the story so that biases will 
cancel each other out may confuse rather 
than inform; two differing views may not 
balance each other if one is more extreme 
than the other. Risk analyses are thus polit- 
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