SCENARIOS FOR THE 215" CENTURY

ILE.3. PUBLIC OPINION'

This section reviews the results of surveys of public opinion concerning genetic
engineering. We want to know which applications people support and which they oppose, and to
what degrees, and why, in order to help us assess the feasibility of various policy initiatives. Our
main interest concerns human genetic engineering. However, we begin in Section I1.E.3.a by
reviewing surveys concerning technology in general, and in Section I1.E.3.b we review attitudes
about the genetic engineering of micro-organisms, plants and animals. These results provide a

useful context for assessing attitudes towards human genetic engineering in Section Il.E.3.c.

Il.E.3.a. Attitudes about Technology and Types of Technologies

Table 1 in I11E-35 suggests that attitudes held by Americans about science and technology
in general are largely positive, and have not varied greatly over the past 15 years. Tables 2 and 3
show that for many people this general endorsement of science and technology may be tempered
by concerns over the pace of technological change, its impacts, and the suspicion that it is “out of
control.” 11E-36 suggests that attitudes of people in industrialized countries such as Australia,
Japan and the United Kingdom about science and technology in general may be roughly
comparable to those held in the United States.

This largely positive attitude about science and technology in general does not hold for
all technologies in particular. The tables in I1E-37 suggest that Americans regard nuclear power
and genetic engineering more problematically than they do many other technologies or areas of
scientific research. Skepticism about these two technologies appears to be even more
pronounced in countries other than the United States. The tables in 11E-38 show that in Europe,

Canada and Japan genetic engineering is looked upon less favorably than are any of six other

! Reprinted from the manuscript “Scenarios for the 215 Century” by Richard Hayes, Center for Genetics
and Society. Please do not cite without permission.
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major categories of technology, although majorities (in Europe, a strong plurality) still believe it

will be, on balance,
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Bow NE-35. Atttutes towands science and techrology (USA)
[percenis]
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BOX IE-36. ATTITUDES TOWARDS SCIEMCE ANMD TECHMOLOGY
(W. Garmany, UK, Australia, Japan)
[percents]

Table 1.

Cko you think that technical progress makes life simpler for people or does it make it
progressively more complicated?” [West Germany]
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Table 3.

Overall, do you think that science and technolegy do more harm than good, more good than
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BOX IE-37. COMPARISONS OF TECHNOLDGIES
[parcants]
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B0 |IE-38. COMPARISONS OF TECHROLOGIES (EUROPE, CANADA, JAPAN)
[parcents]
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beneficial. Table 1 in I1E-39 suggests that Germans believe genetic and nuclear technologies
will have mostly negative impacts on “worldwide environment problems,” whereas six other
categories of technology will have positive impacts. Table 2a in IIE-39 shows that Australians
also rank genetic engineering and nuclear power unfavorably. The consistently low ranking of
genetic engineering seen in the surveys just reviewed is less obvious in the results for Japan
shown in Table 2b, although nuclear power once more comes in last.

Genetic engineering is one type of biotechnology, but it is central to the most
consequential biotechnological processes. In many contexts the terms “genetic engineering” and
“biotechnology” can legitimately be used interchangeably. Table 2 in ITE-39, as well as Table |
and Table 2 in 1 11E-38, suggest that people commonly evaluate “biotechnology” more favorably
than “genetic engineering.”

The intent of the remainder of this section is to focus on attitudes about genetic
engineering, but at points it is useful to consider attitudes about broader biotechnology topics.
Il.E.3.b. Attitudes about Genetic Engineering in General, and of Micro-Organisms, Plants

and Animals

Although Americans hold genetic engineering in lower regard than they do other
technologies, they believe that it is, on balance, beneficial. Table 1 in 11E-40 shows that by a
strong margin (69 percent to 16 percent) New Jerseyans believe genetic engineering will improve
the quality of their lives. Table 2 in IE-40 shows that by a thinner margin (43 to 35 percent) a
national sample of Americans believes that the benefits of genetic engineering are greater than its
risks. This evaluation has held roughly constant since at least the mid-1980’s. Support for
genetic engineering rises steadily with education, as shown in Table 3.

Box I1E-41 suggests that survey responses concerning genetic engineering may be

strongly influenced by prefatory material provided for the question. In the example shown the
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BOU NE-39, COMPAREROMS OF TECHNOLOGIES {OTHER COLMTRIES)
[percents]
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BOE DE-40, PUBLIC ASSESSMIENTS OF GENETIC ENGRELRIMNG
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BORE NE-41. AMOTHER ASSESSMENT OF GEMETIC EMGIMEERING
[percents)
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prefatory material associates genetic engineering with the dinosaurs of Jurassic Park. This is the
single instance among all the surveys reviewed in this exercise in which a national sample judged
the risks of genetic engineering in general to outweigh the benefits.

Box I1E-42 suggests that European attitudes towards biotechnology and genetic
engineering are roughly comparable to attitudes towards genetic engineering in the United States.
However, the survey question shown combines the terms “biotechnology” and “genetic
engineering” and thus obscures the distinction, noted above, that people draw between these.? (In
fact, as we’ll see shortly, Europeans are less supportive of many forms of genetic engineering
than are Americans.)

Box I1E-43 shows results from the first major survey done in the United States on public
attitudes towards biotechnology and genetic engineering, conducted in 1987 by the Office of
Technology Assessment.

Table 1 and Table 2 in 1E-43 suggest that opinion has been roughly evenly divided
between those who believe that genetic engineering is likely to pose serious dangers and those
who believe this is unlikely, with those who believe this is likely having an edge.

Table 2 in 1IE-43 suggests that a majority of Americans may be willing to tolerate risks
at the level of perhaps 1 in 500 or so that a local species of plant or fish will go extinct as a result
of the use of a genetically engineered organism.® But this judgment has no significance unless

the meaning of the “use” of a genetically engineered organism has been specified.* In any

2 The countries shown in Box I1E-42 are ranked according to the final column, which shows the ratio of
those respondents who believe biotechnology and genetic engineering will improve things over those who
believe these technologies will make things worse. The rank order of the results suggests possible
correlations with per capita income, level of education, geographic location, and religion.

3 Linear extrapolation of the approval rates shown between the risk levels of 1 in 100 and 1 in 1,000
suggest that 51% approval would be achieved for a risk level of about 1 in 700. An exponential
extrapolation suggests 51% approval at a risk level somewhere between 1 in 300 and 1 in 500.

4 “Use” might be defined as the commercial adoption of a particular engineered organism (say, a
transgenic pest-resistant form of wheat), once and for all. Alternatively, “use” might refer to every instance
in which the transgenic wheat is commercially deployed, in every discrete locality, for any given year or
other time period. If a single local species of plant or fish was lost every 100 or 1000 times the transgenic
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BOX IE-42. ATTITUDES TOWARDS BIOTECHNOLOGY AND GENETIC ENGINEERING M
THE EUROPEAMN UNION

[percents]
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wheat was “used,” far more local species would be lost if under the second definition of “use” than under
the first.

11.E.3. Technological Change: Public Opinion — 12



SCENARIOS FOR THE 215" CENTURY

BIR ME-43, ATTITUOES SBOUT THE FSES AND BORALITY OF GERETE ENGNEERING
[percents]

Al tables are from data presantad o Office of Technology Assessment, THAEY, MIS1-4)1 = 1275 9.5 = SES,

Tatde 1

From what you hawe heard and read, how bkety do you think i i3 that penetically ergireered products will represant
b BeheUE danjir o gl oF al efwinoniment iy iy, somewhal Ry, somewhan unlicay, oF vary uilibalyT

bty 52
iy a2
|not mare I
Talde: 2

From what you hawe haaed or rasd, how ikely do youa think it i that the use of gensticaly angnesad orpaniems in the
arreiroritient mill (AEAD ITEM) - vary [y, somowhan lkely, somewhan unllkedy, sy ey

likety wnhkaky nt mare

||:ruu IO F ek s a] A [] 28 11
Produce Birch defects in hmans 57 a4 ]
Create heripode-rmsmtant weeds b1 53 11
Erndiarngaar Chie doead saspply 53 42 e
Mtk il o desdy s 13 EE] 13

r 45 L ]
Change rantal ms 4z A 12

Tl 2

Suppase hat @ nesy gereccally anginoand orgeanies hed been develogssd which smoudd sgnifcantly
aciacal farmm prodoe Gon w0 mo dieec rek oo Pumaing. Woukd you approve B0 efsminonimantal
use of that erganems if the nek of keng some ool mpeces of phris or b was BEAD ITERG T

Mot [Yens Mo
Apgroee T S ST

[Hizk beseel imbnomn M [ k] 1
1in 100 40 i
jnin 1, IHIE b ] i 4 ]
1in 10,000 B 27 3 5
1 in 100,000 71 21
1 in 1,000, G 7 12 2 5
Linknown, but wary remstn 45 44 4 i
Teitde &

If there was no direct nsk to humans and only vary ramoda nskes to the amsronmens, sould you aporove or disapprave the
arterorimental ube of genetically efgirecred organisng designed 1o produca...

Approee | Diespprove | Mot Syre
[ 23 4

Bactera to clean olsplis i 23 4
FrosL-iasisLant frops 70 FTd 3
B elTaclivie picticikis 56 1K) L]
|LI~_I;|-H sama hzh Eﬂ 43 4
Talla 5
Do you Eeleen that craating hybnd plants and animalk through derect genetic manpulrtion of RS i3 moraly wong, or nat?
|moealky mrong 4|
|inat snraly wieng [1]
degrsanicka a3

nrE *

1I.E.3. Technological Change: Public Opinion — 13




SCENARIOS FOR THE 215" CENTURY

event the precise calculation of risk levels is very difficult, and analysts typically conclude that
risks are “unknown but very remote.” The survey results suggest that a plurality of Americans
(48%) would consider this level of risk to be unacceptable.

The question that generated the results shown in Table 4 in 11E-43 was designed to assess
the extent of support for genetically engineering various organisms if secondary “health and
environmental” concerns had been resolved. We see that the use of genetic engineering to
produce disease and frost-resistant crops, and to produce oil-eating bacteria, is strongly approved,
but that its use to produce more effective pesticides and larger game fish is significantly less
approved of, although majorities are still supportive.> Opinions concerning the related question of
the morality of genetic manipulation are shown in Table 5 in IE-43. These results are consistent
with those shown in Table 4, and suggest that moral concerns are particularly strong motivators
of opposition to genetic engineering, as described in the question, for perhaps just under 25% of
Americans.

Box I1E-44 displays attitudes about genetic engineering held in 15 European countries
and the United States. The pattern seen in Box 11E-42, where Germanic countries show higher
concerns about genetic engineering than do Latin and Mediterranean countries, is evident in
Table 1 in 1IE-44, but not so strongly. Table 2 suggests that genetic engineering is perceived by
Europeans as a greater food risk than artificial coloring, cholesterol, fat or sugar, but less of a risk
than bacterial contamination, pesticide residues, mold and food irradiation.

Most of the surveys just reviewed evaluate genetic engineering in a general sense, but

attitudes about genetic engineering can vary significantly depending on the type of organism

5 Note that the question above Table 4 in [1E-43uses the phrase “only very remote risks”, rather than
“unknown but very remote”, which was evaluated in Table 3 in IIE-43. The first phrase implies a higher
degree of certainty than is typically the case in these matters. The second phrase acknowledges this
uncertainty, which presumably accounts for the low level of approval shown in Table 3.
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B [E-d4. ELROFEAN ATTITLDES ABOUT THE RISKS OF GENETIC ENGINEESING
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whose genes are being modified, the phylogenetic distance between the donor and recipient of a
transgene, personal and social benefits and risks thought to be generated by the application, the
likely extent of use, the possibility of irreversible impacts, ethical considerations, and other
factors.

The tables shown in 11E-45 demonstrate that people have significantly more reservations
about genetic engineering involving animals than they do about genetic engineering involving
plants, and that reservations are strongest about genetic engineering involving humans.® Table 4
in 11E-45 shows twelve applications of genetic engineering involving micro-organisms, plants and
animals. Some applications are approved by upwards of 90% of people surveyed while others are
approved by only 40% or less. Of the 12 applications listed, 10 meet with approval of a majority
of respondents, with 5 of these receiving over 75% approval.

These results contrast somewhat with the generally high levels of skepticism about the
safety of genetic engineering shown in Tables 1 and 2 of I1IE-43. If we assume that the results
shown accurately represent people’s attitudes, a reasonable inference is that people judge the
benefits of most of the products listed in Table 2, Table 3 and Table 4 in I1IE-45, to outweigh the
risks foreseen in Table 1 and Table 2 of 1IE-43.

Opinion surveys commonly show that people who may express disapproval of genetic
engineering in general will nonetheless approve of particular genetic engineering applications. An
example can be seen by comparing Table 1 in 1IE-45, in which 65% of respondents disapprove of
using genetic engineering to create hybrid animals, with Table 3 in that box, in which 63% of

respondents favor genetic engineering to make animals resistant to diseases. ’

& The results shown in Table 5 in 11E-45 suggest that “genetic manipulation of human cells” is regarded by
people to be unacceptable, but only slightly so. It is possible that the responses would have shown greater
unacceptability had the question asked about “genetic manipulation of human beings”.

7 Of course, differences in the wording or interpretation of the questions, and fact that the sample

populations are different, might account for some of this seeming discrepancy. All transgenic animals,
including those engineered to be disease resistant, are, by definition, hybrids.
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B NE-45. OPNIONS ABOUT DiF FERENT APPUICATIONS OF GEMETIC CHGIMEERING

[percents)
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BOX IIE=46, PUBLIC PERCEFTION OF VARIOUS APPLICATIONS OF BIOTECHMNOLOGY
[parcents]

Peopls surveyed were asked if they agreed completely, agreed somewhat, disagreed somewhat, ar
disagreed completely, with each of the four statements A& through D, as applied to =ach of the six
applications | through &, shown below.
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to irsect pests {IPEST RESISTANCE L
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Box I1E-46 shows the results of an extensive European survey in which persons were
asked to evaluate six possible applications of biotechnology with respect to social benefit, social
risk, and moral acceptability. The results regarding benefits and risks are ambiguous, as
explained in the footnote, but the results concerning moral acceptability, and whether or not the
application should be encouraged, are straightforward. 8 We see that the use of biotechnology to
develop genetic tests for human diseases, to produce affordable medicines, and to develop pest-
resistant plants are all judged to be moral activities, and to be worthy of encouragement. The
development of laboratory animal “disease models,” genetically modified foods and animal-to-
human organ transplants are not judged by a majority of persons to be morally acceptable, and
they are not judged by a majority of Europeans to be worthy of encouragement.®

Table 1 in 11E-47 suggests that the number of respondents who are willing to buy
genetically engineered foods may be less than the number shown in Table 4 in IIE-45 who say
they “approve of” genetically engineered fruits and vegetables.

Table 2 in 1IE-47 suggests that the level of concern that New Zealanders and Japanese
have about genetically engineered foods does not differ greatly among basic food categories.
However, Table 3 shows that the acceptability of transgenic foods can vary greatly depending
upon the source and object of the modification. In both Japan and Australia, vegetables modified

with animal genes are less acceptable than vegetables modified with genes from other plants, and

8 The fact that more people believe that a particular application “benefits society” than do the number that
say the application “involves risk” says nothing about the magnitude of the benefits or risks that an
individual ascribes to that application. Thus it is impossible to infer from the responses given whether the
sample population believed that the benefits were greater than the risks for any of the applications, other
than by assuming that the fourth question, “should this application be encouraged?” in fact incorporates
that judgment. But in that case the first two questions are unnecessary.

 Oncomice and transgenic foods are commercially available in Europe and are the focus of considerable
protest by activists there who seek to have such items banned or otherwise discouraged. Animal-human
organ transplants (xenotransplants) are not currently allowed in Europe. Proponents believe that genetic
engineering can make xenotransplants safe and available for tens of thousands of critically ill people each
year. Opponents fear the spread of animal diseases to humans.
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BOX [E-&7, PREFERENCES REGARDNNG GEMETICALLY ENGIMEERED FOOO
[puercanas]
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BC [IE-4B. WILLINGMNESS TO BLY AND EAT GEMETICALLY EMGMEERED FOOD

[percents)
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chickens modified with human genes are much less acceptable than those modified with genes
from other (non-human) animals.°

Table 1 in 11E-48 suggests that majorities of all Western European countries except
Austria, Germany, Luxembourg and Norway appear willing to buy produce “developed with
biotechnology to resist insect damage.” In only five of these countries, however, does this
“willingness to buy” represent greater than 60% of respondents.

Table 2 in that box shows considerably stronger reservations about genetically
engineered food among Europeans than does Table 1. But the results of these two surveys are not
necessarily in contradiction--a person could be unhappy about eating genetically modified food
and still be willing to buy it.

Table 3 in 1IE-47 suggests considerably stronger reservations about genetically
engineered food among New Zealanders than do the results in Table 2. The survey that produced
the results shown in Table 2 in IIE-48 was sponsored by Greenpeace. The author of the survey
that produced the results shown in Table 2 in IIE-47, Darryl Macer of the Eubios Institute,
charges that the prefatory material for the question shown in Table 3 is “leading.” (Macer, 1997).
Macer’s survey contains little or no prefatory material. Since the general public has only a
sketchy understanding of genetic engineering, it’s not obvious that the absence of prefatory
material produces results that better reflect the public’s sentiments about these issues.

Box I1E-49 shows some results from a survey of Wisconsin residents concerning Bovine
Growth Hormone (BGH). The survey was taken shortly after dairy farmers could begin using
BGH legally in February of 1994. At that time 64% of residents were still unsure about the
safety of BGH. Among those who felt they were well-informed about the issue, 30% felt it was
safe and 40% felt it was unsafe. As might be expected, 97% of those who believed BGH to be

unsafe opposed its use in cows, as did 78% of those who were unsure about its safety.

10 Consumer resistance to foods that combine genes from life-forms far apart on the evolutionary tree has
been attributed to the “yuk factor.”
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BOX IE-45. ATTITUDES REGARDING BIOWINE GROWTH HORMOME
[parcent]
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Interestingly, only 56% of those who believed BHG to be safe advocated its use. Thus the
overall opinion of Wisconsin residents was 70% in opposition to the use of BGH. Further, fully
88% of residents, including 62% of those who felt it was safe, favored the mandatory labeling of
dairy products made from milk produced by cows that had been treated with BGH. A lesser
share--70%--declared that they would in fact tend to refrain from buying such milk. Despite
these sentiments no labeling requirements were in force when farmers became eligible to use
BGH, and only 28% of residents had clearly reduced their consumption of milk over the
following few months.

Support for “strict” regulation of genetic engineering is strong, even in this anti-
regulatory era, as can be seen in Table 1 of 11E-50. Table 2 of 1IE-50 shows that 90% of
Americans support labeling of foods produced by genetically engineered plants and animals.
However, the definition of “strict,” and the detailed specification of labeling requirements, are
matters of contention. Table 3 and Table 4 show the results of a survey sponsored by the
International Food Information Council, a research and publicity arm of the food industry. Table
3 shows that 78% of Americans voice support for current FDA labeling requirements. When
informed that critics are calling for stronger labeling requirements, the level of support for the
FDA policy drops to 57% (and the point spread between support and opposition drops from 58 to
17 percentage points). The IFIC interprets this as a vindication of its position that Americans do
not support changes in the FDA labeling policy. However, the prefatory material for the question
that generated the results shown in Table 4 is clearly leading.

Table 1 in I11E-51 shows strong opposition to the introduction of genetically modified
food into Europe. Table 2 shows that the need for stronger regulation of biotechnology is
supported by majorities of Europeans. However, some sense of fatalism or discouragement is
suggested when 53% of Europeans say they agree with the statement that “irrespective of the

regulations, biotechnologists will do whatever they like.”
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BOX NE-50. ATTITUDES ABOUT BIOTECHNOLOGY AND GEMETIC ENGNEERING POLICY
[percents]
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Table 2 in 1IE-51 shows that Japanese feel even more strongly than do Europeans that
biotechnology needs to be regulated. Japanese differ, however, in strongly disagreeing with the
statement the biotechnologists will do whatever they wish, irrespective of any regulations that
might be passed. The difference of 39 percentage points between the Japanese and European
responses to this question is the single largest difference shown between any two countries for
any question reviewed in this exercise.

Table 3 in 1IE-51 shows that people in Europe, Canada, Japan and New Zealand believe
that effective regulation of biotechnology will require the leadership of multi-lateral institutions
such as the United Nations and the World Health Organization, with strong support from the
scientific community.

A currently controversial policy issue concerns the extent to which the products and
processes of biotechnology and genetic engineering can be patented. Table 4 in IIE-51 shows
that Australians believe that new plant varieties and medicines should be patentable, but that new
animal varieties, and any genetic materials extracted from plants or animals, should not be. Table
4 also shows that Japanese evaluate the acceptability of patents for various categories of items in
precisely the same rank order as do Australians. The patenting of human genetic materials is
acceptable to more than 30% of both Australians and Japanese; whether this is a large number or
not is a matter of interpretation.

Summary and comments

We’ve seen that people living in industrial countries are generally supportive of most
biotechnological research, techniques, and applications involving the genetic engineering of
micro-organisms, plants and animals. Majority support is lacking for particular processes and
applications that appear to commingle genes from species that are phyletically distant, or that
might pose some threat to human health. Majorities want assurances that genetic engineering
activities will be subject to government oversight and regulation, and they want labeling that will

allow consumer choice. In most instances neither the majorities supporting genetic engineering,
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nor those opposing it, are particularly large. On many issues large portions of the publics
surveyed are undecided. These technologies and their applications are new, and attitudes are
likely still in the process of formation. In most of the regards just noted Germans and Austrians,
and to a lesser extent Northern Europeans in general, are less supportive of genetic technologies

than are people in other industrialized countries.

Il.E.3.c. Human Genetic Engineering

In Section I1E.2.a we reviewed the many new and proposed applications of human
genetic science. Adults and children can be tested for the presence of genes that may lead to
health problems in later years. They can also be tested for the presence of genes which, if passed
on to a child, can lead to health problems. Fetuses can be tested for the presence of genes that
may lead to later health problems, allowing parents to seek pre- or post-natal therapy, prepare for
post-natal care, or terminate the pregnancy. New techniques of somatic gene therapy can modify
genes in the body cells of adults, children or fetuses to correct for defective genes. Proposed
techniques of germline gene therapy would not remedy physiological defects in an adult, child or
fetus, but would prevent those defects from being passed to future generations. In addition to
addressing recognized health problems, the genetic techniques just noted could be used to
enhance otherwise normal, healthy characteristics. New reproductive technologies can be used in
conjunction with the genetic technologies just noted to expand the control that parents have over
the biological characteristics of their children. These techniques include artificial fertilization,
surrogacy, and human cloning.

Table 1 and Table 2 in 11E-52 show strong approval of the general idea of using of
genetic testing to help identify disorders that might appear in people or their children. Table 3

shows that this approval holds for the particular application of population screening.** Table 4

11 Genetic population screening is the practice whereby care facilities routinely offer pre- or post-natal tests
for genetic defects. Mothers can decline these tests if they wish.
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BOE IE-52. ATTITUGES CONCERMIKNG GEMETIC TESTING AND SCREEHING
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and Table 5 suggest that the number of persons who would personally want to make use of adult
or prenatal genetic testing is less then than the numbers that otherwise approve of these
applications.

Table 1 in I11E-53 shows that for the past quarter century over 80% of Americans have
believed that a woman should be able to obtain a legal abortion if “serious defects” in the baby
are anticipated. Table 2 shows that only 41% of respondents say that they would want to
terminate a pregnancy in that situation, with another 21% unsure. Table 3 shows divided
opinions as to whether a woman should abort a genetically defective fetus. Table 4 suggests that
10% of Americans support compulsory abortion of seriously genetically defective fetuses carried
by poor women. Whether that value is considered to be large or small is a matter of
interpretation.

People have different opinions about what constitutes a “serious” genetic defect. Table 1
in 11E-54 suggests that less than 50% of British respondents support the “routine availability” of
genetic testing even for such major genetic disorders as cystic fibrosis and early-onset cancer.

Table 1 in 1IE-54 also shows attitudes concerning testing and selective abortion for
human characteristics not typically considered to be diseases, such as one’s sex, sexual preference
or level of intelligence. It appears that only small percentages of respondents believe prenatal
testing for these should be “routinely available.” But “routinely available” is an ambiguous
descriptor, so it is difficult to know precisely what is being affirmed or rejected.*?

The policy of the government of the People’s Republic of China is to discourage the birth
of children with serious genetic disorders. Table 2 in IIE-54 shows that this policy is endorsed

nearly universally by Chinese geneticists. Table 2 also appears to imply that perhaps upwards of

2 For example, the fact that 13% of the population is shown as agreeing that prenatal testing for “low
intelligence”, with the possibility of abortion, should be routinely available doesn’t appear to exclude the
possibility that additional respondents might support the legitimacy of prenatal testing of that sort, albeit
not routinely.
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BOX PE-53. ATTITUDES TOWASLE PREMATAL TESTING ARD SELECTTVE ABIRTION (1]
[psarcants]
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BOK BE-54. ATTITUDES TOWARDS PRE-MATAL TESTING AND SELECTIVE ABORTION (2}
[percents)
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40% of these geneticists apparently do not completely rule out abortion based on the sex of the
fetus.

Table 3 in IE-54 shows that when Canadian respondents are asked, with little further
elaboration, to evaluate the social impact of prenatal sex determination, 26% say they believe it
will be bad for society and 48% believe there will be little impact. In Table 4 Americans are
asked if they approve of prenatal sex determination, but now the option of selective abortion is
made explicit. In this case fully 92% of respondents say they disapprove of prenatal sex
determination. However, when these same Americans are presented with examples in which 3
children are of one sex and a fourth child, of the other sex, is desired, the share of respondents
who disapprove of the use of sex determination and abortion to assure the desired outcome drops
to 56-60%.

The next five boxes show attitudes concerning somatic and germline therapy and
enhancement.

The tables in 11E-55 indicate that somatic gene therapy to address potentially fatal
conditions enjoys the support of over 80% of the publics of the US, Great Britain and Australia,
and in the neighborhood of 70% of Japanese.

Table 1 in 11E-56 shows the results of a 1992 survey conducted by the March of Dimes,
and of a 1996 study, using many of the same questions, conducted by the National Center for
Genome Resources (NCGR), an official unit of the Human Genome Project supported by the
National Institutes for Health. The results appear to suggest that germline gene therapies for both
fatal and non-fatal genetic diseases are supported by upwards of 70-80% of Americans, and that
35-40% of Americans approve of human germline engineering designed to “improve the physical
characteristics/intelligence level that children would inherit.” However, the survey questions are
worded in a way that appears intended to encourage positive responses. Rather than ask for

opinions concerning “genetic engineering” or “changing human genes,” the survey asks about
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BOX IE-55. ATTITUDES TOAARDS PERSOMAL USE OF SOMATIC GEME THERARY
[oercants]
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B0 E-FE ATTITUDES ASDLUT SDEATI, AND GERMLIME THERAPT AND ENHANTEWERNT
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“changing the makeup of human cells.” This phrase is misleadingly innocuous--getting a suntan
or exercising regularly will “change the makeup of human cells.”

Table 2 in 1IE-56 shows results of a survey of persons in Australia and Japan using
questions similar to those used in the two American surveys shown in Table 1. Both the
Australians and the Japanese appear to show roughly comparable levels of support for germline
engineering to prevent diseases, including non-fatal ones, but show less support than do
Americans for either physical or mental enhancement. Australians more explicitly disapprove of
enhancement than do the Japanese, who show far higher levels of “don’t know.” Still, upwards
of 25% of the populations of both Australia and Japan appear to support technologies of eugenic
enhancement. However, the caveat just noted concerning the phrasing of the survey question
must be kept in mind.

The 1996 NCGR survey that produced the results shown in 11E-56 also surveyed attitudes
held by leaders of important social, political and professional groups. The results, shown in I1E-
57, suggest that these leaders support all applications of human genetic engineering at very high
levels, with the single exception of germline enhancement, in which case the levels of support
drop to between 12% and 25%, with a weighted average of 17% for all 536 leaders surveyed.
The significance of this level of support for germline enhancement is a matter of interpretation.
On the one hand it can be understood as a clear rejection of such practices. But it also suggests
that 1 of every 6 members of America’s professional class appears to endorse a particularly
strong form of eugenics. These results also appear to show that only 10% of religious leaders
(and a weighted average of 7% of all leaders) consider human genetic manipulation to be
immoral (compared with the 22% of the general public who feel this way), and that fully 20% of

all religious leaders approve of the strong eugenic practice of germline enhancement.

13 Most official religious denominational bodies in the United States that have taken a position on genetic
engineering are supportive of somatic gene therapy as a means to relieve suffering, oppose germline
enhancement, and are unresolved concerning somatic enhancement and germline therapy.
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B IE-5Y. LEADERSHIP OPMIONS CONCERMIMG HUMAN GEMETIC ENGNEERING

[percents)
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Table 1 in 11E-58 suggests that the number of Americans who believe that genetic
engineering is morally wrong decreased dramatically between 1986 and 1996, from 44% to
22%.* On the other hand, Table 2a suggests that approval of eugenic enhancement in particular
has declined from 44% to 35%, over that period. Table 2b suggests that approval for eugenic
enhancement declines markedly with higher levels of education. This is the single instance in all
the surveys reviewed thus far in which more education is correlated with lesser support of various
forms of genetic engineering (cf. Table 3 in IIE-40, and I1E-41).

The TIME/CNN survey shown in 11E-59 uses the phrase “genetic engineering,” and thus
can be interpreted more straightforwardly than can much of the NCGR survey, but is itself
ambiguous in other ways. Regarding the first three applications noted—concerning disease,
appearance and intelligence--it is unclear whether respondents would interpret the questions as
addressing somatic manipulation, germline manipulation, or both. The fourth question,
concerning embryo banks, is also ambiguous, because the practice of producing multiple embryos
in vitro, testing them for the presence of desired genes, and implanting them selectively does not
require genetic engineering. The final application appears to be intended to refer to mass eugenic
programs promoted by governments, although a completely voluntary eugenics could itself
generate the results described. An inferred interpretation of the responses shown in 11E-59 might
be that somatic therapy receives 79% support, somatic enhancement receives between 25-34%
support, germline enhancement receives 18% support, and governmentally-sponsored eugenics

receives 8% support. These levels of support are significantly below the levels for comparable

14 Note that the question that generated the results shown in Box I1E-58 does not make it clear if
respondents who say “not morally wrong” are referring to all genetic engineering, or to particular
applications of genetic engineering “to treat disease”. A question consistent with the prefatory material
would have asked if respondents feel that genetic engineering to treat disease is or is not morally wrong.
Further, the question does not distinguish between somatic and germline genetic technologies.
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BOX NE-53. ATTITUDES ABOUT GEMETIC ENGINEERIMG DWVER TIME AND BY EDUCATION
[percents]
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BOX BE-59 MORE OPINIONS ABOUT HUMAN APPLICATIONS OF
GEMETIC ENGIMEERIMNG

[percents)
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applications described in the NCGR survey (cf. Table 1 in 1IE-56; 1IE-57; and Table 2a in I1E-
58).1°

The tables in 11E-60 show attitudes in the United Kingdom concerning germline
enhancement. The questions posed more clearly distinguish germline from somatic engineering
than do those in the surveys of Americans just reviewed. Table 1 shows bare majority support
(51%) for germline engineering that addresses a genetic disability. This contrasts with support
levels of 72% or more suggested in Table 2. Table 1 of I1E-60 also shows very low support for
either negative eugenics (7%) or positive eugenics (4%), which contrasts with the much higher
level of support (35%) shown in Table 1 of IIE-54. However, the explicit characterization of the
traits in question as “socially” undesirable and “socially” useful may be a factor in generating
these low levels of support. Overall, it’s difficult to know how much the large differences
regarding public support for germline engineering shown in the tables in I1E-56 and I1E-60
represent real differences between Britons and Americans, and how much they reflect the
wording of the questions.®

Table 2 in 1IE-60 goes beyond asking Britons about levels of “approval” and asks
respondents whether they themselves would practice different types of germline manipulation.
In 1993 78% of respondents said they would not engage in this practice “for any reason.”
Between 1993 and 1994 positive sentiment for engaging in one or more of the germline

manipulations listed appeared to increase from a mean of 5% to a mean of 12%. This is a large

15 On the other hand, if the first three applications—concerning disease, appearance and intelligence—were
interpreted as referring to germline engineering, then the responses given would be comparable to those
given in the NCGR survey. It is possible that the content or contexts of the full Time/CNN survey protocol
sought to clarify the interpretation of the questions.

16 Table 1 in 11E-44 shows that 39% of Britons and 21% of Americans perceive genetic engineering (in
general) to be a health hazard. Table 1 in IIE-48 suggests that 63% of Britons and 73% of Americans
would buy genetically engineered produce. A reasonable inference is that at least some of the surveyed
differences between Britons and Americans regarding human germline manipulation may be real.
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BOX IIE-60. OPINIONS ABOUT HUMAN GEMETIC ENGINEERING
IM THE UMITED KINGDOM
[percents)
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increase over such a short period. Marteau et al (1995) speculates that media coverage of the
topic, or differing survey contexts, may be responsible.!’

Box I1E-61 shows the results of surveys concerning two human reproductive
technologies—surrogacy and cloning--that in combination with genetic engineering could offer a
large array of future human reproductive options. Table 1 shows that British opinion is fairly
divided as to whether surrogacy arrangements in which a woman gives birth to her daughter’s
genetic children (i.e., to her own grandchildren) is a good idea or not.

Table 2 in 1IE-61 shows the results of an early survey of American opinion concerning
human cloning, taken four years before the first successful adult mammalian cloning in 1997. At
that time 75% of respondents felt cloning was a “bad thing to do” and 58% felt it was morally
wrong. After the cloning of “Dolly”, the percent of respondents who felt that human cloning was
morally wrong increased to 89%, as shown in Table 3. Table 4 shows that the large share of

persons who believe that human cloning is unacceptable hold that opinion very strongly.

Summary and comments

The results of surveys of opinions about human genetic engineering are difficult to
interpret. The technologies are new and changing rapidly, public understanding is undeveloped,
and the topic engages many complex personal and social values. Under such conditions simple
guestionnaire surveys should be used only in conjunction with a mix of other sources of

information about public opinion on a topic.®

17 The surveys reported in I1E-59 and 11E-60 raise many questions about public beliefs about the role that
genetic factors play in influencing behavior, cognitive ability and sexual preference. Indeed, the way the
questions are asked implies a far greater certainty regarding the links between genes and behaviors, and the
eventual ability to influence certain behaviors via genetic manipulation, than most scientists in the field
would endorse.

18 Davison, Barns and Schibeci (1997) encourage the use of more dialogical instruments for assessing

public attitudes about new, complex topics such as biotechnology. These instruments include public
hearings, citizen review panels, small-scale group discussions, and consensus conferences.
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BOX E-61, ATTMUDES CONCERNING SURRDGACY AND HUMAR CLONING
[peercents]

Takoha 1

A Ereglish womran is carrging twirs for her daughter who s unabke to bear chidren. Emgs
from her daughter were fertilzed with sperm from her sen-in-las and impdanted in her. ‘What
about this partcular case, where the mother wall be beanng her dasgiter s chidren? Do you
think this is & good ar & bad idea®
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Tabdz 2b Do you think choning is morally wrong, or don't you think this wary®
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Table 2 D o thek clanrg @ agamst Ged's wall, ar don't wou thirk 1R way®

e, against Gods wall 63
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Tirree LM Poll of March 1997 (M = 1006]:

s e reot s
Are you willng to eat cloned fruts & vegetables? A% i 11
Is it maorally accepeable to clone animals? HE
Ara o wilbng Lo eat meat from clined animals? 33 56 11
Iz 1 mordhe unacceptable Lo chine humans? 8%
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Waould you clane yoursell & you hisd the opporunity ¥ T
Wauld you participate in & demonstration against cloning humans? it )

Taboha 4

On a scabe of 1 10 5, where 1 & unacoeptabbe and 5 i5 acceptable, how acceptable do wou find
ther use of clanimg to make coples of —

animals plants
humans for food for food
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sources Inberme karald Food Inforrmanion Douncl'Wirthlin Geoug Guorum Soreey, March 20-24, 1537, H = 1004,
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If for the moment we take the results of the surveys just reviewed at face value, the
following conclusions might be drawn. Americans appear to show consistently strong support for
the use of somatic gene therapies for treating or preventing disease, with opposition limited to
less than 15% of respondents. It is not clear from the surveys reviewed how Americans feel about
genetic engineering for somatic enhancement. There appears to be general support for the use of
germline therapy for preventing very serious diseases, although typically 20-30% of respondents
are opposed. There is generally strong opposition to the use of germline engineering for
enhancement, although typically 25-35% of respondents appear to support this. However, many
of the questions that sought to assess opinions about germline engineering were worded in ways
that might have suggested stronger levels of support than actually exist. Reproductive human
cloning is very strongly opposed, with support limited to less than 10%.

None of the surveys reviewed explicitly sought to clarify differences of opinion that
might be generated by giving different emphasis to individual and social frames of reference. *°
Many people might agree that a particular application of genetic engineering could be beneficial
for an individual but harmful for society as a whole, and should for that reason be discouraged.
As a case in point, none of the surveys reviewed addressed the equity dimensions of the new
human genetic technologies.?® On the other hand, even those who believe that a particular genetic
technology could be socially harmful might be reluctant to advocate its prohibition if its use was
asserted to be an individual right. In addition, none of the survey questions explicitly sought to

explore attitudes towards “slippery slope” situations, in which the spread of certain applications

19 Davison et al. (1997) note that surveys of the sort reviewed here generate opinions constructed in
accordance with consumerist values rather than citizenship values: “A consumer discourse constructs social
activity in terms of individual preferences and thus narrows the range of recognized and legitimate
concerns of ‘the public’ to matters which directly affect their won immediate health and welfare. It
assumes that society is a market with individual consumers pursuing their immediate self-interest, with
little or no interest in wide civic questions. The discourse of citizenship, on the other hand, involves the
conception of the citizen as a member of a political community, with the rights and responsibility to
participate in the development of common purposes.” (p 331)

20 See Mehlman and Botkin (1998) for an extended discussion.
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that are judged to be both individually beneficial and socially acceptable might nonetheless make
it more difficult to prevent other, clearly undesirable applications. Finally, there were no efforts
to assess opinions about the efficacy of opposition. This is especially important in the present
instance because of the attempts by advocates of germline engineering and cloning to portray the

use of these technologies as “inevitable.” %

2L Indeed, the Wellcome Foundation focus group study reported that although opposition to human cloning
was “nearly universal,” a large number of respondents believed that scientists “were going to do it
anyway.”
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Il.LE.4. ASSESSMENT

The vision of the future advocated by the techno-utopians is one in which the entire
natural world—plants, animals, humans and ecosystems—is reconstructed and transformed,
continuously and forever. This process is either advocated as a desirable end in itself, or is
pronounced to be inevitable regardless of human desires otherwise.

The case made by the techno-utopians is not a trivial one, and requires careful analysis if
it is to be effectively refuted. Any attempts to curtail technological innovation as a general
feature of human endeavor would require a revolution in social values, norms, beliefs, and
institutions on a scale difficult to imagine.

Scenario 3 advocates steady economic growth for the next century and beyond, which, as
we’ve seen, implies steady technological innovation. Without such economic growth, poverty
remains and distributional equity becomes very difficult to achieve. Technological innovation is
also needed to ensure that economic growth proceeds in a way that maintains ecological integrity.

As discussed in sections 11.A.3 and 11.E.1, technological innovation increases the
specificity of control over natural processes. The complex of technologies that would allow
economic growth to continue, and to do so without endangering natural processes, would give us
the power to radically alter those processes, by choice or by accident.

If these assessments are accurate, what minimal conditions should we insist be adopted to
ensure that the new technologies support rather than impede the achievement of Scenario 3?

We noted earlier the importance of adopting a generalized precautionary ethic concerning
the new technologies. There are at least three guiding rules that such an ethic might support with
respect to Scenario 3. One is that nothing is done that is irreversible. This is especially important
with regard to fundamental natural processes and systems. A second is that no technologies
should be developed that are judged likely to greatly increase economic inequality among

persons, households or countries, unless compensatory actions are taken. And a third is that no
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technologies are developed that erode human personhood, dignity and autonomy. Granted,
unforeseen and unintended consequences are a commonplace of technological innovation. But
we can raise the bar, both institutionally and culturally, on potentially problematic technologies,
and then use our best judgment.

Note that these rules would still permit the vast number of innovations cited in Sections
I1.LE.1 and I1.E.2. Under the restrictions noted here, the world after another 150 years would still
be far more technologically dense than it is now. If we have the strength and maturity to draw
some minimal critical lines on the applications of the new technologies, the world of 150 years
from now can be better than today’s world. It can be a world of economic prosperity, ecological
integrity and social equity. But if we cannot or do not draw those few lines, we run the strong

risk of generating runaway dsytopias of horrific consequence.
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