COMMENTARY

Enemies of Utopia

Donald B. Louria, M.D.*

he Oxford English Dictionary definition of uto-

pian includes the following: impractically ideal;
- impossible and visionary perfection; ideally per-
fect in respect of pelitics, laws, customs, and condi-
tions, The word is derived {rom Thomas More's
cssay of 1516, written in Latin about a mythical
country.

My title, chosen to focus attention on superordi-
nate social issues, is based on the dictionary defini-
tion, not on the More essay. More's Ltopaa 1],
written at a time of religious excesses, very limited
individual rights, and bleak living conditions for
mast people, is virtually a parody of the meaning of
the word as we now use it In Utopia all the cities
were identical, the government controlled ewvery-
thing, slavery was encouraged, official permission
was required fo travel to other communities, dress
was deliberately drab, each person had only one
suit or dress (identical to evervone else’s), and vie-
lations of rules or law resulted in draconian punish-
ments. If a child wished to pursue other than an
ordained family trade, he or she had to leave home
to be brought up by another family, Whenever the
population of Utopia exceeded the ideal, they coly-
mized other areas with the understanding that any
ubjection to this colonization was cause for “justifi-
able” war, for which they were always prepared In
short, Utopia was not ulopian; it was a mixture of
Marxism, colonialism, and authoritarianism.

What follows is an assessment of some of the
major global problems that stand in our way of
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achieving the dictionary definition of utopia As
problems with a true capacity for global catastrophe,
thev can justilably be labelled the enemies of sto-
pia Played outin a worst-case scemartio, these prob-
lerns not only canry the potential for global catastro-
phe but also, unce fully developed, are cxtraordi-
narily difficult to reverse,

Three such problems, more than any others, merit
such a designation These are the population explo-
sion, the greenhouse effect, and environmental con-
tamination following nuclear war or major nuclear
accident{z). The first two, seen as closely interre-
lated, are the subject of this article.

THE POPULATION EXPLOSION

There are in essence three demographic views of
future papulation growth.

1 The optimists fecl that zero population growth
will occur with a world population of under 10
bilkon. In 1960 the proponenis of optimism
uscd the figures of 6 to & billion

. Those in the middle cling to the hope that
world population will not exceed 12 billion
The pessimists, whose ranks are swelling, pre-
dict an eventual planetary population of 14 to
20 ballion.

All three profections are similar in one 1espect:
well over 90% of the increase above current popu-
lation levels will oceur in the so-called developing
warld

There is a tourth group that believes that there is
no reason to be concerned about population growth;
they feel that the world can handle virtually any
population and that more people means more vital-
ity [2]. Thase wha cspouse this jollv insouctance are
suffering from a Panglossian dehusion, for rcasons
disassed below,



There are many wavs to look at population
growth. One is the following:

In 1850 the world populativn was 1 billion

In 1930 it was 2 billion.

In 2030 it will almost certainly be between 5.0
and 9 billion {or perhaps a bit over 9 billion},

In the 80 years between 1830 and 1930 population
doubled, In the next 100 years {by 2030) it will have
increased an additional 4-fold. At present the annual
growth rate of world population is about 1.8%, a
doubling time of about every ) years,

An examination of the projections made since
about 1960 by the Population Division, Department
of International Economic and Social Affairs of the
United Nations Secretariat, is instructive. In 1363
the population growth predictions were made only
to the year 2000 [3]. Three scenarios were examined:
a low variant, a medium variant, and a high or
growth variant. According to the medium curve, the
garth would have about 6.1 billion people in the
year 2000. That estimate appears to be remarkably
accurate. In 1980 the same group, recognizing the
necd for long-range forecasts, formulated the same
three curves (low, medium, and high) extended to
the year 2100 [4]. That long-range forecast is signif-
icant because for the first time it focused on a future
time at which population stability would presum
ably be achieved. The medium curve projected a
total {in essence final) world population of 10.2
billion. The growth variant projected a world pop-
ulation of about 15 billiom and still growing, albeit
very slowly,

In 1991, the U.N. Secretariat reassessed these
projections [5). Carried ocut this time to the yeat
2200, it shows population stability at 11.6 billion
persons (instead of the 102 billion predicted in
1980). Those fiygures suggest that the 1980 projec-
tions were too optimistic by about 1.5 billion people.

Considering that over the course of a single de-
cade the best projections increased the anticipated
final population by 1.5 billion persons, the 12 billion
total population hopes of the moderate optimists-
moderate pessimists seem well on the way to being
shattered. The fears of the extreme pessimists (18 to
20 billion) may be well on the way, absent interven-
tion, to being realized.

Those who are distressed about the rate of popu-
lation growth and the fajlure of population control
policies believe that the earth cannot cope with more
than 10 billiom human inhabitants,
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The following is a pariial List of the concerns:

1. Relentless and virtually total destruction of the
wetlands and rain forests is likely, with attend-
ant massive loss of species, reduction in pho-
tosynthetic capacity, and an augmented green-
house effect.

2. There will be an mcreased likelihood of wars
caused by population pressures and contiguity
in a world still dominated by strife secondary
to religious, ethnic, and tribal disputes.

3 There will be an ever-increasing disparity be
tween the few billion “haves” and the many
bilion “have nots.” This will be assured be-
cause economic gains per capita in most of the
countries in Asia, Africa, the Mid-Tast, and
Latin America will be virually wiped out by
the massive population growth that will occur
in those countries

Most observers would list starvation as a major
result of population growth outstripping world food
supply, but that may not be so. At present food
availability in most years increases at about the same
rate as the population. World Watch [6] believes that
we are already at the point at which population
growth threatens to overwhelm the food supply.
The question is whether the recombinant DNA rev
olution will be capable of feeding a world of 12 or
even 18 billion people. It may well be that of all the
mind-boggling achievements that recombinant
DNA technologies will bring, those in agriculture
will have the most far-reaching effects, Surely we
will have plants that resist pests, grow in the deserts,
tolerate salt water, possess remakably increased
shelf lives, and have extraordinary nufritiomal con-
tent. The recombinant DNA advances in agriculture
are proceeding at a pace that far exceeds the expec-
tations of only a few vears ago. It would be folly to
state dogmatically that we will not be able to fred a
world population of 12, or cven 20, billion persons.
It would be equally foolish to assume thal the DNA
revolution will unequivocally be able to feed the
world, Currently 400 million persons suffer from
severe malnutrition and an additional 600 million
are hungry and undernourished [7]. Of course, even
if more efficient food production is developed, one
of the major barriers to adequate nutrition in the
world is civil war and political strife, which create
barriers to effective use of indigenous land and to
effective distribution of imported or relief supplies.
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Let us assume that the pace of discovery will
guicken and at some point in the future we will
have sufficient food for virtually any population
size. The conventional wisdom, based on multiple
observations of relatively small populations, is that
increased affluence {for which food availability is a
surrogate) results in lowered fertility rates. But no-
body can predict with any degree of certainty what
the effects of overall food sufficiency on the large
populations of the develpping world would be. Fer-
tility might indeed decline or, alternatively, might
actually increase as one of life’s most pressing de-
mands is lessened,

In 1989 Scientific American devoted an issue to
managing planet Earth. In the article entitled “The
Growing Human Population,” Nathan Keyfitx lsted
countries with family planning programs considered
strong, moderate, weak, or very weak (as of 1982}
[8]. The majority of so-called underdeveloped coun-
tries fell into the weak or very weak categories, But
some of the most distressing data were found in the
strong and moderately strong categories. Of seven
countries listed in the strong category, five had
papulation doubling times of Iess than 30 years, Of
the 11 countries in the moderate group, nine had
doubling times of less than 40 years and seven had
doubling times of less than 30 years. These were
countries with reasonable family planning pro-
grams, as defined by the percentage of couples using
contraceptives. This analysis was cross-sectional;
perhaps longitudinal data gathered over a decade
wonld show more evidence of reduced fertility as a
result of family planning programs. Sl the statistics
could hardly be construed as encouraging. Taking
into consideration the rapid upward movement of
the projections of population at eventual stability,
the potential dire consequences of population levels
above 10 to 12 billion, the prolonged duration of
life likely to result from our tampering with the
aging process, and the overall current status of fam-
ily planning programs, does it not make sense to
predicate our thinking, our analyses, and our actions
on the growth variant curve? The medium variant
curve of 1990 is in itself a reason for concern, The
growth curve, should it eventuate, would be an
unmitigated, and perhaps irreversible, disaster.

We must assume that a world population of 14 to
20 billion persons would so devastate the planctary
ecology that such a population size would challenge
the potential coping capacity of planet Earth. The
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current loss of tropical forests (approximately 1% of
the world’s tropical forests are destroyed every two
years [9a,9b]) and topsoil loss (estimated at 24 billion
tons a year [10]} would accelerate, as would prob-
lems of pollution and waste disposal. If food pro

duction failed to keep up with the burgeoning pop-
ulation, hunger and starvation would affect billions
of people, as would the spectre of the lack of ade-
quate potable water supplies. Those whe dispute
these potential, and in some cases virtually inevita-
ble, consequences of more than tripling the present
population rely almost entirely on the promises of
technology to increase food production sufficiently,
provide clean water, dispose of dangerous wastes,
and prevent serious pollution. But what if those who
would treat putatively dirc consequences of over-
population dismissively turned out to be wrong?
What practical remedies would be available? Would
humans, like lemmings, control population excess
by mass suicide of several billion people? As with
Calhoun’s rats |11}, would severe social disorgani-
zation and stress result in the failure of billions of
people to procreate? Would there be forced sterili-
zation of billions of people? None of these “reme-
dies” is likely to appeal to any but the demented.
The point is that, once the size of the human pop-
ulation gets out of hand, the processes created by
overpopulation are not readily reversed by any log-
ically thought-out human actions. Indeed, at that
point the only ‘remedies” might be wars character-
ized by virtually unimaginable casualties or equally
unimaginable unchecked pestilence that kills billions
of peaple,

Common sense dictates that we establish a target
for planct Earth of zevo population growth by the
time our planetary pepulation is 10 to 12 billion
people. That is a tall order since that population size
is Likely to be reached between the yvears 2040 and
2070 It is prudent to adopt a worst-case scenario
even though some optimists believe that use of new
inexpensive oral abortifacients (of which RU-486 is
a prototype) will become so widespread that, in the
early or middle part of the next century, world
population will stabilize at less than 10 billion per-
HONS,

If populatiom size is the superordinate issue of our
tirmes, then the abortion debate savaging the United
States cannot be permitted to continue without res-
olution A luad analysis by lodi Jacobson [12] plus

ather data make the following quite clear,
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1. Abortion is a major method of population con-
trol around the world.

2. An estimated 50 million abortions a year are
performed wotldwide, half of them illegally If
that estimate is correct and if abortion were
stopped completely, over the next century pop-
ulation size would exceed current projections
by several billion persons, (This assumes no
counterbalancing by increased use of comtra-
ception.}

3. Illegal abortions exact a hideous toll, killing
perhaps 200,000 women a year. Since in ad-
dition to the deaths there is substantial mor-
bidity, often requiring transfusions, illegal
abortions increase the risk of spreading the
AIDS epidemic.

4. The overwhelming percentage of abortions are
carried out during the first trimester of preg-
nancy.

Although the data are limited and confounded by
difficulties in assessing the number of illegal abor-
tions, the evidence does suggest that, as a country
moves to fertility control, abortion and contraception
use increase but thereafter contraception prevalence
continues and abortion rates fall [13-16]. The rapid-
ity and extent of the fall in abortion usage depends
on the intensity of education campaigns and avail-
ability of contraceptives (particulariy pills and con-
doms) either free of charge or at low cost. At present,
in many countries population control efforts are
thwarted by contraceptive costs that may constitute
a very significant portion of family or individual
annual income [17].

Tt is an impossible contradiction on the one hand
to urge that underdeveloped countries around the
waorld control their population growth and simulta-
neously to appear to be encouraging growth of our
own population by severe restricions on abortion.
Some may argue that there is no contradiction be-
tween laws designed to deny a woman the right to
have an abortion and simultaneous commitment in
the United States to zero population growth. But in
other areas of the world the perception inevitably
will be that we wish to have them control their
population growth as we augment ours—a percep-
tion that will lead to the conclision that the United
Gtates is attempting a form of genocide.

Those who are implacably epposed to abortion
have an absolute obligation to focus simultaneously
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an the issue of population growth and alternative,
effactive ways to manage it Since abortion is now
a major mechanism for population control around
the world, it is logically contradictory to be angrily
against abortion and also to insist that the popula-
tion of planct Earth must be stabilized, unless that
opposition to abortion is accompanied by a realistic
approach to other forms of population control. Of
course, many in the anti-abortion ranks do not see
population growth as worrisome or do not believe
in contraceptives for family planning, and some do
not appear to do much thinking about population
size at all. Religious leaders and others who vigor-
ously oppose abortion but refuse or fail to address
the issue of population conirel and family planning
by other contraceptive techniques are not being
helpful with their insular focus, The abortion issue
must be a component of a broader discussion about
population size and family planning. That in itself
would make an intelligent compromise more likely.

It is worth noting that, in most other countries
that have come to grips with the problem, abortion
is readily available only in the first 18 weeks of
pregnancy; thereafter there are stringent restrictions.
{In the United States, 95% of aborbons are per-
formed prior to 16 weeks of gestation [18] }

Suggested Actions

1 Population growth must be recognized as the
world's most critical problem,

2, Ttis prudent to focus on either the high variant
{(currently 28 billion) or, more realistically, the new
category, the medium-high variant (currently 20 7
billion) of the projections of eventual world popu-
lation size made by the Population Division, De-
partment of International Economic and Social Af-
fairs of the United Nations Secretariat [19], and to
base our actions on that worst-case scenaria.

3. We in the United States should commit per-
haps five to 10 times the amount we now reportedly
spend on family planning (listed as 250 to 300
million dollars each vear [20,21]). Worldwide the
estimated expenditures are thought to be about 4 to
4 5 billion doilars [5,21]. Most of that is money spent
by the developing countries themselves. One esti-
mate suggests that family planning efforts world-
wide may cost 11 billion dollars a year by the year
2000 [21]. This is a gargantuan problem: big prob-
lems require adequate funding.
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4. It may become necessary to take some very
firm steps, including linking financial aid for devel-
aping countries to effective population control pro-
:_f_'_‘Tq'.I'I"I'Iﬁ-.

5. The leadership of this country should recog
nize the dangers of a long, drawn-out, contentious
abortion debate, The polemic is so divisive, the
adversaries s0 uncompromising, that no solution
acceptable to both sides would seem possible. If,
however, the issues are put in proper perspective
with a forus on the world population issuc and if
the country’s leaders play a determined role, then
perhaps a compromisc can be reached before it
further scriously undermines efforts at world pop-
ulation control. One possible compromise would he
to follow the lead of others by permitting abortion
with virtually no restrictions until the 16th (or pos-
sibly the 1Bth) week of pregnancy and thereafter
impaosing rather stringent limitations  If reselution is
to be achieved, the medical profession will have to
encourage debate within its ranks, and both medical
organizations and individual physicians will have to
take a much more active role in defining and sup-
porting potential compromise positions

THE GREENHOUSE EFFECT

Human activities are responsible for much of the
greenhouse effect. A doubling or tripling of the
world population will increase energy demands and
the industrial activities that are responsible in large
part for the grecnhouse effect. At present the United
States contributes more than 20% of the greenhouse
gascs spewed into the environment. As less devel-
oped areas modernize and industrialize, it is likely
that there will be preater use of carbom dioxide-
prodiecing fossil fuels In the next century, the oo
rent major contributors to the greenhouse effect will
likely be overtaken by developing areas determined
to modernize and burdened by exploding popula-
tioms.

In the absence of population control or replace-
ment of fossil fuels by another source of energy, a
progressive greenhouse effect probably cannot be
stopped.

It is hard o escape the conclusion that we will
soon have a planet warmer by 29 to 5% Fahrenheit.
Those who arc unconvinced by the data that carbon
dioxide levels are significantly greater than at any
time in the last 130,000 years and who continue to
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urge inacton (hoping either that these levels will
providentially regress (o an acceptable mean or that
ather systems, such as forests and oceans, will com-
pensate for the higher carbon dioxide levels) are in
fact subjecting us all to an uncontrolled planetary
experiment. If carbon dioxide and other greenhouse
#as concentrations increase, it will take vears {per-
haps as long as 15 to 50 years) before a given
increase equilibrates and is fully expressed. The
consequences of spewing 1992 greenhouse gases
into the envirenment may not be fully appreciated
until the year 2010 or 2020 Once the greenhouse
effect is in full swing it may take 50 or 100 vears to
reverse it, 50 the catastrophes that may result arc
likely to dety teady selutivn. That is why the green-
house effect deserves a worst-case scenario.

Several thoughtful analyses that list the health
consequences of a warmer carth have appeared in
recent years in the medical literature [22-25]. These
include increased health effects of air pollution,
changed infection patterns because of changes in
vector distribution and in microbial reservoirs, and
adverse effects of hyperthermia.

But these are minor annoyances compared with
the petentially catasttophic population dislocations
that might occur, brought on by massive flooding in
some areas, particularly coastal zomes, and severe
drought in others. There are at this writing an esti-
mated 17 million refugees and a minimum of an-
ather 20 million internally displaced persons within
countries suffering from civil war [26,27] If a full-
tledged greenhouse eliect were to occur after the
vear 2030 or 2040, when the world population is 1)
o1 12 {or more} billion persoms, the numbers of
refugees and displaced persons could well be in the
range of 50 to 100 million, or even greater, since
viable land mass will be reduced and large numbers
of people will be at least temporarily forced into
tlight These figures are at best a tenuous estimate,
but this much is clear: the refugee and displaced
persans problem will dwarf anvthing we have ex-
perienced thus far, It is uncertain (indeed unlikely)
that the world will have the resources to adequately
handle such massive displacements. Last [24] has
noted that we will need large numbers of persons
with “people management” skills. This is a signifi-
cant understatement. The projected greenhouse ef-
fect will overtax every capability our world might
posscoss,

There are two basic approaches to the greenhouse
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effect. Ome is at national and international levels,
The United States must support the development of
alternative energy sources with mach grealer vigor
and plan on phasing vut fossil fuels. For moare than
a decade, the finding of alternative energy sources
has been subordinated to what amounts 4o a com-
mitment fo increase global warming by forusing on
discovering more fossil fuels.

If we do develop alternative energy sources, the
techniques and technofogies should be sharved vir-
tually without cost with the rest of the world. It does
no good to lessen our production of greenhouse
gases unless similar reduction is achieved in less
atfluent areas.

It 15 astounding to realize how much cach of us
comtributes to the greenhouse by encigy use. Table
1 lists the carbon dioxide generated by certain indi-
vidual activities Table 2, adapted frum a new bicl-
ogy text [28}, suggests a varicty of individual actions
that could make a useful contiibubion to lessening
the extent of the greenhouse effect.

Thete s a pervasive tendency w0 assume that our
individual actions are incapable of any measurable
or significant impact. That is just not correct If we
bought only cars with gasoline mileage of 40 or
more miles per gallon, and if each person obeved
the 53 miles an hour speed limil, much of our daily
importation of 6 million barrels of oil could be
A dramatic decrease in ol importation
waould also occur if evervone used only long lived,
energy-etficient lights.

We much teach the next generation that each of

avoided

Table 1. Carbon Dioxide Praduction from Common
Activitics

Pounds of Carbon

Elecirical Appliances [Jiicle Added to

Adrmosphore

Color lelevision
Steam iron

Vacuum cleaner

Adr conditioner, room
Toaster oven

Ceiling fan
Refrigerator, frost-free
Clothes drver

0.64 per hour
(.85 por hour
1.70 per how
404 per howr
1280 per hour .
4 G0 per day
12 00 per day
10 00 per load

Dishwasher 2 60 per Inad
Toaster 012 per use
Microwave aven 0 25 per five-minute use
Coffeamaker €1 30 per brew ‘
Reprinted couresy of Marshall Mouelay, Litde Apple Art
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us can make a ditference and that the [ulure is ours
to make. At the New Tersey Medical Schoal, wo are
in the process of establishing a fourth-year elective
course that will focus on those societal issucs that
interface with science and medicine. Using an acfive
participation and debate format, we will address a
variety of topics, including population growth,
growing old in America, child abuse, experiencing
poverty, the medical care system of the future, in
ternational health, death and dying, women's issues,
environmental concerns, the implications of tech
nologic advances, the future of public health, and
effective communication strategies. The goal is to
help medical students recognize these problems and
persuade them of the necessity for long-term com-
mitment to helping to achicve viable solations.

It is also critical that problems relating to the
future of society become an inlegral component of

Table 2. Individual Actions That Can Reduce Glohal
Warming

Automebile energy savings:
Buy energy-ellicient vehicles
Carpool, take mass transit, walk, or bike to work
Keep vour car tuned and vour tires inflaled 1o the
proper level
Drrive at the speed limit
Home energy savings:
Increase vour attic insulation te B30 or R348
Caulk and weather-strip vour house
Add storm windows and insulated curtains
Install an automatic thermostat
Turn the thermastat down a few degrees in wirder
and wear warmer Clothing
Replace furnace filters when needed
Lower waler heater setting to 120° 130°F
Insulate water heater and pipes, install a water heatar
insulation blanket, and repair or replace all lcaky
laucets
Take shorfer showers
Use cold water as much as possible
Aveid unnecessary appliances
Buy energy-efiicient appliances
Use lowe-cnergy light bulbs
Reduce waste and resource consamption:
Recyole at home and at work
Avold products with excessive packaging
Reuse shopping bags
Refuse bags for single items
Use a diaper service instead of disposable diapers
Reduce consumption of throwaways
Buy durable items

Adapred from Chiras |25]
Reprinted by permission frem page 601 of Husan Giclogy by Dancel
Chiras: Copyright & 1991 by Wt Fublishing Campany ights vp-
serverl
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the curricula at the junior high, high school, and
callege levels. We musl train our young people lo
define major problems that will face our sociely in
the future, to think in terms of alternative scenarios
for these problems, and to accept responsibility for
spending at least part of their adult lives in atiempt-
ing to attain the most atiractive of the allernative
scenarios

George Bernard Shaw noted that “we are made
wise, not by recollections of our past but by respon-
sibilities for our future” [29]. And s0 we are Y

REFERENCES

I Moge T; Turner T trans Utopia. Tondon: Penguin Books,
18963

2 Simun L Pupulation matters. New Trumswack, W) Transac-
tien Pubiishers, 1940

3 Lnited Mations World populalion prospects as assessed in
1963 In: Population stadics Moo 41. United Mations, NY:
Depatiment of keonomic and Social Allairs, 1966

& Upited Nations Long range global population projections as

assessed in TUHD [n: Populalion bulletin of the United MNa-

tions o 14-1982 United Nations, WY Population THyision,

Department of Internationai Eeonomic and Sacial Affaizs,

United MNations Seoretariat, 1982

Sadik N The state of the world population in 1991 New

York: UNFPA-United MNations Fopulation Fond, 1991

f Hown LR The new world order Ire Stacke, L ed State of
the world 1997 MNew York: WW MNorton and Co, 3991:5-
0

7. Lhrlich PR, Ehrlich AT The population explasion New York:
Simen and Shuster, 1950

d. Keyfite N, The growing human  population
1988 261:118-126

9a Tostel 5, THetse L Reforesting the eatth In: Starke |, ed. Srate
of the woild 1988 New Yurks WW. Norton and Co,
19RA:R3-100

b Posicl 5, Heise L Reforming forestry, Inc Starke L, od. Stane
of the world 1997 New Yok W W Novion and Co,
19917492

M Thown LR, Young jE Feeding the wordd in the ninesiss In
Starke L, ed State of the world 1990 MNew Yorke W W
MNorton and Co , TR9054-74

=1}

Soi Am

110 The PSR Quarlerly, June 1992, Vol 2, No 2

11

L

13

0

In

19

an

Colhoun B Pepulation and  social  pathology Sci Am
THEZ 1401 3-1 18

Jacebson JL. The global oolibcs of shortion Tn: Wiidwaich
Paper %7 Washington, I0.C O Worldwateh Institute, fulv 1590
Alvaree Lajonchere C Commentary on aberbon and practice
in Cuba. Int | Ginaecol Obsret 1989 :30E0pe] 3):93-53
Hamand | German Democrabic Republic—a mode! for the
East? Feople 1989 16(3 -8

Cravid HP. Morgell [, Osler B, et al United States and
[enmark—different approaches 1o health care and family
wanning Stud Fam Plann 1990:127:1. ’
Frejka 1 Tnduced abortan and fertilisy: a quactet century of
expetierce m Bastern Lorepe Center for Policy Studies work-
ing paper Moo W New Yook The Popalation Couneil. July
1953

Access toalfovdable contraception 1991 1eport on workl
progress towards pepaleton stabilization Washington, 1.0
Papulation Crisis Conunitive, 1991

Coenters for Disease Conhio? Special forrs on veprodictive
health surveillance MEWI 199340 Mo 55 2(Tulyv}

United Mations Longiange pepulation projeclions b Pop-
wation hewsletlor Mo 51 Pnibed Nabons, WY The Topa-
lation Txviston, eparmment of hriernalional Eeonomic and
Sacial Atfairs, 1991:10 12,

Conly SR, Speidel |], Camp 5L L5 population asslstance:
gses for the 19905 Washingten, TOC: Populaton Crisis
Cornmittee, 1991

Lande RE. Celler 15, Taving for family planning. In: Popu-
lation Repotls, Series |, Mo 39 Ballimete, MIE [ohns Hop-
kins Dnivecsity Populabion Information Program, November
T899

. Leaf A Potertial health effects of global climatic and ensi-

remmental change, % Engl | hed 1989:321:1577-1583
MleCaily M, Cassel CE Medical vespomsibility and global
anviranmental cnangs Ann Intern Med 1990:113:467-473
Last M A vision of health in the 21st century: medical
respomse Lo the greenbouse cffect Can Med  Assoc ]
198120 12771279

Haines A Ciobal watrning and health, BM] 1591302668
A

L'nited Mations Workd's refogee populabions Tn: Fopulation
Mpwslecter Moo 5T Lmited Nalions, NY? The Population
Division, Thepartment of Intermativnal EBoonomic and Soecial
Afeairs, 19497:1-4

o Hamilbon ¥, od World refoges smowvey 1921 Washingron,

D11 Commitee Mol Belugees, 1991

Chirus DTt Human biolggy 5t Panl, MN: West Publishing
Ca, 1991 )
Shaw CE Back i Methaselah, Part 4%, Act i Mew York
Irentano’s, 1921

Eremivs of Uiopia



