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Foreword

This sixth annual State of the World report
is being released at a ume when more
people are being affected by environ-
mental change than everbefore. The de-
struction of the world’s forests is ac-
celerating and deserts continue (o
expand. Soil erosion is sapping not just
agriculwural production. by the liveli-
hoods of millions. while the extnction of
plant and animal species is rapidly di-
minishing our biological heritage. For
the frst time in history, we are altering
the aumosphere iwself, destroying the
ozone layer that protects us from ulwravi-
olet radiadon and raising the level of
“greenhouse gases” that are warming
the earth,

The deterioration of the earth’s physi-
cal condition that we have documented
in past volumes of this report is now ac-
celerating. And there is nothing in pros-
pect that will reverse it in the foreseeable
fuwre. We are now in a race (o stop envi-
ronmental deterioration before it
becomes unmanageable, before it leads
1o economic decline and social disrup-
ton.

On the encouraging side, during the
past year environmental stories have
moved onto the front pages of newspa-
pers, magazine covers, and television
talk shows. Atthe same time, a new com-
mitment 1o global environmenutal issues
by Soviet leaders and a new administra-
tdon in Washington present extraordi-
nary opportunities to address environ-
mental problems.

In the United Suates, devastating heat

and drought in 1988 led to the unthink-
able—a U.S. grain harvest that fell below.
consumpton. The precipitous fall in the
North American grain harvest raised
world grain prices by half between mid-
1987 and mid-1988. If the North Ameni-
can drought was exacerbated by global
warming. which is being driven by the
buildup in greenhouse gases, it would
mark the Arst dme human-induced envi-
ronmental change has caused a major
shift in a basic economic indicator.
Environmental threats came to lightin
numerous ways. For vacationers going
to many of the beaches along the Baltic
ot Adriatic seas, the “No Swimming"”
signs were a disappointing reminder of
increasing oceanic pollution. For mil-
lions of Chinese living in the Chang
Jiang (Yanguze) Valley. it was exposure
to the dangerously high July tempera-
wres that caused local hospitals o be
overwhelmed with heat-stroke victims,
As the evidence of potendally un-
conwrollable  environmental changes
mounted, there were scattered signs of
national governments beginning to re-
spond. In late Qctober, President José
Sarney of Brazil announced a 90-day
suspension of the tax breaks and other
incentives that had spurred the clearing
and burning of large wacts of Amazon
rain forest. In Lagos. the Nigerian gov-
ernment asked couples to limit the num-
ber of children to four at most, making
it the frst African counuy to call for a
limit on family size. The Soviet Union
called for a massive internadonal effort
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to shift resources fromn military security
w environmental security. And the
Prime Minisiers of Canada and Norway
publicly endorsed a goal of cuiting car-
bon emissions from fossil fuels by 20
percent by 2005.

Notwithstanding these and other na-
tionai imuatives, the gap bewween what
needs o be done o protect the planet’s
habitability and what is being done is
growing. Thatis the bad news. The good
news is that more people want w get
involved in the effort o save the planet.
The question that now dominates our
mail is, What can 1 do?

Record advance sales of State of the
World indicate a growing hunger for in-
formauon among people concerned
about the fate of their planet and their
children’s fuwre. This concern is by no
means limited o the English-speaking
world. State of the World now appears in
nearly all of the world’s major lan-
guages—Spanish. Arabic, Chinese, Jap-
anese, Javanese, German, Polish, lalian,
and Russian. In 1987, the Arabic wransla-
tion was the first to be published, follow-
ing the English edinon by only two
months. In 1988, the lwalian version,
published by Editore Petrini, was availa-
ble just one month afier the English edi-
ton. Petrini’s 1989 goal, using a (eam of
translators, is (o publish the Ialian edi-
tion simultaneously with the English one.

Although itis o early to tell for sure,
itlooks as though U S. sales of State of the
IWorld 1989 will pass the 100,000 mark.
All segments of the market—public
policvmakers. concerned citizens, cor-
porate planners, and the academic com-
munity—continue w0 grow. Last year,
State of the World was adopted for use in
751 courses in 451 U.S. colleges and uni-
versities.

Three years ago, we announced that

Foreword

we were joining forces with WGBH., the
Boston-based producers of “Nova,” w0
produce a major series for public televi-
sion based on State of the IWorld. We are
pleased o report that filming began in
late 1988, and the series is scheduled o
air in 1990.

We conclude this year’s report with
the notion that the nineties needs to be
a "wrnaround decade.” The looming
threats we now face—including climate
change, ozone depletion, and popula-
ton growth—have so much momenwum
that unless action begins now o reverse
them, they will inevitably lead to naralyz-
ingly costly economic consequences and
the collapse of social and political insti-
wiions. One of these years, we would
like (o be able to write an upbeat State of
the World, one in which we can report
that the rends undermining the human
prospect have been reversed. It now
seems that if we cannot write such a re-
port in the nineties, we may not be able
o write it ac all.

In numerous ways each year, we see
how Sta’e of the World plants the seeds of
change. Qur goal is w0 inspire enough
people o nourish and spread those
seeds that meaningful change begins to
oceur.

As always. we welcome your com-
ments, reactions, and suggesuons.

Lester R. Brown
Project Director

Christopher Flavin
Sandra Postel
Associate Project Directors

Worldwatch Institute
1776 Massachuseus Ave., N.W.
Washingwon, D.C. 20036

December 1988
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AWorld at Risk

Lester R. Brown, Christopher Flavin,
and Sandra Postel

Historians looking back on 1988 may
well mark jt a watershed year both for
the environment and the public’s con-
cern aboud it. The earth’s deteriorating
condition moved jnio the limelight, as
weekly news magazines and television
talk shows gave prominent play 10 unset-
tling evidence of environmental stress. A
collage of the year's headlines would cry
out to be captioned “a world at risk."”
Indeed. the year provided a tangible
foretaste of what lies ahead if we con-
tinue down the current path—and this
glimpse into the global future was dis-
quieting, 10 say the least,

In June, evidence came from the U.S.
National Aeronautics and Space Admin-
istration (NASA) that the long-predicied
global warming had apparently become
reality. James E. Hansen, head of
NASA's Goddard Instilute for Space
Studies, released findings from a siudy
of global temperature records spanning
the last century. Not only had there been

Units of measurement are merric unless common
usage dictates otherwise,

a graduat long-term warming consistent
with models of the greenhouse effect.
but the four warmest years had all occur-
red in the eighues—1980. 1981, 1983.
and 1987. I appeared then that 1988
would join them, and would become the
hottest year on record.!

As if 10 lend import 10 NASA'< find-
ings, weather conditions in key parts of
the world seemed to preview what life in
a greenhouse world would be like. Tem-
peratures in parts of central China
soared 0 between 36 and 40 degrees
Celsius (97 and 104 degrees Fahrenheit)
on 10 consecutive days in July. For the
hundreds of millions of Chinese who live
in this densely populated region—which
embraces Shanghai, Nanjing, and
Wuhan—the heat wave was nething less
than frightful. Hospitals in Nanjing were
overwhelmed by the pumber of heat
stroke victims; temporary cots had to be
set up in corridors and shaded areas.
With daily highs climbing well above
normal body temperawure, hundreds of
people died.?

Meanwhile, heat waves and drought

T oo
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were also swiking North America. Tem-
perature records were set across the
continent. Crop vyields declined so
sharply in the United States that grain
production fell below domestic con-
sumption, probably for the first ume in
history. Forwnately, grain reserves
could easily Qll this deficit as well as sat-
isfy export commiunents. But with re-
serves largely depleted, a drought in
1989 would slow U.S. grain exports to a
trickle, send food prices soaring, and
lead w0 a frantic scramble for grain
among scores of importers.

Additional worrisome news came
from NASA in March: the atmospheric
ozone layer that protects earthly life
from harmful ultraviolet radiaton had
begun (o thin globally. Depletion was no
longer confined 10 the polar regions.
More than 100 scientists from seven
countries had spent 16 months carefully
analyzing ground-based and satellite
measurements of aumospheric ozone.
They found that from 1969 w 1986,
ozone decreased beitween 1.7 percent
and 3 percent in a heavily populated
band of the northern hemisphere en-
compassing virtually all of conunental
United States and Europe. Wintertime
ozone losses were even greater, ranging
from 2.3 percent 1o 6.2 percent. Failure
to adequately control emissions of
ozone-depleung chemicals thus virtually
assures a future of increased skin cancer
rates, crop losses. and damage (0 marine
life. (See Chapter 5.)3

Local and regional signs of environ-
mental stress, some verging on the cata-
strophic, seemed commonplace in 1988,
Early September found two thirds of
Bangladesh under water. a direct result
of heavy monsoon rains but also in-
directly due to the disruption of the
hydrological cycle in the Himalayan
watershed because of progressive
deforesiation in recemt decades. Flood-
ing in Bangladesh has worsened mea-
surably during the eighties. The 1988

flood, the worstin living memory, lefi 25
million of the counury’s 110 million peo-
ple homeless, adding o the growing
ranks of ‘“environmental refugees.”
(See Chapter 4.)4

Alarming news about deforestation
came from Brazil. Satellite data covering
the 1987 dry season showed that the
Amazon rain forest is being cleared far
faster than previously thoughi. An as-
tonishing 8 million hectares—an area
about the size of Austria—were burned
in 1987 alone, and burning during the
1988 dry season was expected to be even
worse, This accelerated destruction is
driving uncounted numbers of plant and
animal species to extinction, adding to
carbon dioxide-induced climate change,
and threatening 10 disrupt the region’s
powerful hydrological cycle—which in
turn could alter hemispheric and possi-
bly even global climatic pauerns. (See
Chapter 2.)%

Perhaps the most distinguishing fea-
wre of 1988 was the extent 10 which en-
vironmental threats began o directy
touch the emotions and lives of people.
Like the mercury in their outdoor ther-
mometers, Americans’ concern for the
environment seemed (o rise 10 unprece-
dented heights during the summer.
Within the span of a few weeks, they
were bombarded by news of medical
waste washing up on East Coast beaches,
persistent  drought searing crops
throughout the agricultural heartland,
fires raging through popular Yellow-
stone National Park, and health-threat-
ening pollution levels in the air outside
their homes.$

In Europe, concern about the environ-
ment escalated with the deaths of thou-
sands of seals in north European waters,
even though the role of pollution was
later minimized. Pollution of the Adria-
uc Sea led o fish kills and an exodus of
wourists from long stretches of the Italian
coastline. Soviet officials banned swim-
ming in the Baliic, Black, and Aral seas
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because of pollution-related health
threats. West Africans sounded alarms
over the dumping of toxic waste on their
shores. And the human suffering caused
by the flood disasterin Bangiadesh went
beyond most people’simaginadons. The
natural world, it seemed, was striking
back.?

But what will become of this ground
swell of concern arising from the events
of 19887 Will it fade like the cummer
heat? Or will it wranslaie into sufficient
pressurce to force policymakers to re-
spond to the looming threats of which
this year provided a sampling?

The environmental era now dawning
is distinguished by problems truly global
in scale. Even while countries grapple
with the more localized problems ofacid
rain, toxic waste, and soil erosion, global
threats of unprecedented proportions
are now overlaid upon them. The imme-
diate challenge is (o translate a common
vision of a world at risk into the interna-
tonal alliances and bold actions needed
w safeguard the earth.

CROSSING PERCEPTUAL
THRESHOLDS

Social change occurs when people alter
the way they perceive some of the cle-
ments constituting their world. Spurred
by a dramaudc event, a charismatic
leader. or a gradual awakening through
education, people cross a ‘‘perceptual
threshold” that forces them w0 see and
Jjudge some aspect of their world in a
new light. These percepuwal shifts often
have a decidedly ethical component.
Witness the turning of slavery from an
implicit right to a moral abomination, or
the subjugation of women from common
practice to—at least in some parts of the
world—a reprehensible condiuon.

An effective response o the environ-
mental threats now unfolding will re-
quire that humanity's perception of its
relationship to the earth’s natwral sys-
tems cross a new threshold. During the
eightes, a number of shifis occurred on
the environmental front that led to
major turnarounds on some important
issucs. They give cause for optimism in
dealing with the larger threats because
they show that major reversals arc possi-
ble in a fairly short period of time. But
they also engender concern because it
often seems to wake a crisis before peo-
ple’s perceptions change sufficiently to
support an effective political response.
With problems such as climate change
and population growth, a continuation
of that patern means that much irre-
versible damage will be done before so-
cieties respond.

It often seems to take a crisis
before perceptions change suffi-
ciently to support an effective polit-
ical response,

The explosion at the Chernobyl nu-
clear reactor in the Soviet Ukraine in
carly April 1986 did what hundreds of
studies assessing nuclear technology
could never have done: it made the dan-
gers ofnuclear power real. Fresh vegeta-
bles were declared unfit for human con-
sumption in northern ltaly. Polish
authorities launched an emergency ef-
fort to getiodine wablets administered to
children. The livelihood of the Lapps in
northern Scandinavia was threatencd
when reindeer upon which they depend
became too contaminated with radiation
o bring to market. In the Soviet Union
itself, 100,000 people in the vicinity of
the reactor were forced to abandon their
homes.?

This single event shified public atti-
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tudes so strongly against nuclear power
that since then five countries have de-
cided not to build more nuclear plants
and wwo, Italy and Sweden, have decided
0 accelerate closings of existing plants.
In the Soviet Union, at least five reactors
have been canceled since the accident,
and work has been suspended a¢ several
other sites.?

Rapid advances in recent years toward
acid rain control in Europe stem in large
part from the West Germans' sudden
awakening to waldsterben. forest death.
After a 1982 survey showed that trees in
the fabled Black Forest and elsewhere
were dying in large numbers—with sus-
pected links to air pollution and acid
rain—waldsterben rapidly emerged as a
potent political and emotional issue. A
poll taken during the summer of 1983
showed that West Germans were more
concerned about the fate of their forests
than about the Pershing missiles that
were to be placed on their territory later
that year.1?

An environmental awakening has
occurred in Eastern Europe and
the Soviet Union.

Until that tme, the nation had been
firmly against cooperation toward
stricter air pollution controls. Faced with
such strong public concern, however,
West German officials dramatically re-
versed their position in 1983. At a meet-
ing of the U.N. Economic Commission
for Europe (ECE) to discuss transbound-
ary pollution, West Germany broke
ranks and supported a Scandmavian
proposal calling for each ECE member
to cut sulfur dioxide emissions by 30
percent by 1993. Dissent from the
United States, the United Kingdom, and
others prevented the proposal’s adop-
tion. Bud it led to the formation of an

<1

informal 80 percent club” made up of
nations committed o this target, which
in turn paved the way for the Protocol oi
the Reduciion of Sulfur FEmissions
signed by 21 nations mn Helsinki in
1985.n

By 1986. 10 countries had met or ex-
ceeded the 30-percent reduction goal
—an astonishingly rapid achievement—
and 4 had committed themselves o a
70-percent reduction. It is impossible to
know how acid rain controls in Europe
would have progressed had waldsterben
not become such an emorional issue, es-
pecially in West Germany but alse in
other countries that discovered exten-
sive damage w0 their woodlands. The
specure of dying forests clearly caused
enough Europeans 1o cross a threshold
of concern that made political action not
only urgent, but unavoidable.!?

Just since the mid-eighties, an envi-
ronmental awakening has occurred in
Eastern Europe and the Soviet Union.
The Chernobyl accident and the spread
of forest damage were precipitating fac-
tors. but the rising awareness seems to
spring equally from concern about the
detertoration of the region's air, drink-
ing water, and soils.!3

With the emergence of glasnost, (his
awakening has spurred much environ-
mental activism. One western observer
in the Soviet Union has compared the
mood there with thac in the United
States in 1970, the year Earth Day was
proclaimed. In Poland, there are now
some 2,000 environmental organiza-
tons, most of them established since
1986. Freedom and Peace, among the
most active of them, captures the funda-
mental nawre of the growing concern
with jis statement: ““Threatened with the
ruin of the biosphere, pollution of air,
water and soil. we realize that freedom
should also be the possibility 1o live in
non-devasiated surroundings.”14

Of course, perceptual shifts by them-
selves do not resolve problems. Addi-




uonal pollution control measures are
sull needed in Europe, and the environ-
memntal awakening in Eastern Europe
and the Soviet Union has led only w in-
cipient action by governments. But such
shifts are often prerequisites w effective
responses, the sparks thatignite the pro-
cesses of change.

In Western Europe, this evoludon
from perception to action may be has-
tened by the emergence of the so-called
green politcal movement. With roots in
West Germany in the late seventies, this
movement now has official poliucal par-
tes in 16 countries and members of par-
liament (MPs) in 8§, The European Par-
liament itself now includes Green Party
members. In 1988, Sweden's Greens be-
came the first new party to enter the par-
Liament in 70 years, and Italy’s less for-
mal green parliamentary group became
an important force in that naton’s poli-
tcs. In some countries, Green MPs are
able to direct some public funds toward
environmental research and into confer-
ences and other events that raise the
level of public awareness.1%

Perceptual shifis of profound propor-
tions are needed o respond adequately
o global warming, w0 unchecked popu-
ladon growth, and w persistent pov-
erty—arguably the greatest threats w
environmental health and economic
progress during the next decade and
beyond. These problems are especially
daunting hecause they involve deeply
rooted pauerns of behavior, beliefs, and
values. And none can be alleviated
through a simple action or technological
hx. Environmemtal philosopher Lynn
White hinted at the predicament more
than two decades ago: “I personally
doubt that disastrous ecologic backlash
can be avoided simply by applying to our
problems more science and more tech-
nology."'16

Indeed, crossing the perceptual
thresholds needed to respond to these
problems launches humanity oward a
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new moral fronder. A growing sense of
the world's inter!~pendence and con-
nectedness takes shape—the recogni-
uon, for example, that automobile use
anywhere threatens climate stability
everywhere, that persistent poverty and
debt cast an economic shadow over in-
duscrial countries as well as those in the
Third World. The old business of pursu-
ing narrow economic and political sell-
interest falls away. anachronistic and
plainly untenable. As historian Jeremy
Brecher wrotein 1988, this “second eco-
logical revolution . . . will have o say that
preserving the conditions for human life
is simply more important than increas-
ing natonal power or private wealth.”'17?

Without a strong sense that people
favor the fundamemntal changes needed
w respond to these problems. govern-
ments will nottake the necessary actions.
The immediate sk, then, is for in-
dividuals everywhere o raise their un-
derstanding, concern, and voices o the
point where poliucal leaders are forced
to respond. Scientists who not only con-
vey the relevant facts but also articulate
the consequences of political inaction
will play a crucial role in this process of
education and mobilizaton. So, too, will
the media.

Will sociedes cross these new percep-
wal thresholds soon enough w avoid
major ecological backlash? Though a
major transformation of auitudes and
priorities is stll needed, there are a few
glimmers of hope on the horizon.

Around the world, people concerned
about direct threats to their health and
livelthoods have banded together o take
greater control over their destinies.
Thousands of grassroots nwvements
have arisen on virtually every continent
in response © a host of injustices—in-
cluding toxic contamination, industrial
exploitation of forests, militarization’s
drain on resources, landlessness, and
lack of access to basic water, sanitation,
and health care services. (See Chapters 8

oo
£ L
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and 9.) These groups show that wobili-
zation for change is possible; more im-
ponant, perhaps, they form a critical
pan of the insututional foundation
needed o do the work of sustainable de-
velopment.

In Vietnam—a nation devastated by
war, overpopulation, and poveny—
there are unexpected signs of tlie kind of
perceptual shifis that need 10 take place
among national leaders. General Vo
Nguyen Giap, the former commmander-
in-chief of the North Vietnamese Army
and current vice president, is among the
backers of a national plan calling for a
large-scale family planning program and
a massive reforestation effon—measures
urgently needed to lifi the country out of
ecological and economic decline, Gen-
eral Giap has said, “The soldier comes
o another front now, the environmental
front. . . . Now I see that without envi-
ronmental recovery, Vietnam cannot
have economic recovery; the two are in-
separable . . . . Today 1 fight for Viet-
nam’s environment—and for peace.”®

In several industrial countries, the ur-
gency of climate change is beginning 10
hit home. The prime ministers of Can-
ada and Norway have each publicly en-
dorsed cutting carbon emissions by 20
percent by 2005. And in the United
Siates, in the wake of the summer of
1988’s record-breaking heat waves,
three separate pieces of legislation to
slow the pace of global warming were
introduced jn Congress. Few people
could have imagined wheit 1988 began
that climate change would rise so rapidly
on the political agenda.!®

Yet vast chasms separate glimmers of
hope rom effective responses. A com-
mitted, active, vocal public is essential 10
bring about the policy changes needed
to safeguard the earh’s environment.
The difficult choices that lie ahead will
challenge our social institutions and per-
sonal values as never before. It will help

“

1o remetnber that progress is an illusion
if it destroys thie conditions needed for
life to thrive on eanh.

THE THREAT OF CLIMATE
CHANGE

When NASA scientist James Hansen an-
nounced at a Senate hearing during the
intense June 1988 heat wave tha “global
warming has begun,” he ignited a whirl-
wind of public concern that has yet 10
subside. The warming of the earth’s cli-
mate is an envircnmental catastrophe on
a new scale, with the potential 10 vio-
lently disrupt virtually every natural eco-
system and many of the structures and
institutions that humanity has grown to
depend on. Although climates have
shified only slightly so far, the world
faces the prospect of vastly accelerated
change in the decades ahead. Conditions
essential 10 life as we know it are now at
risk.20

The threat of climate change stems
from the increasing concentrations of
carbon dioxide (CO,) and other “green-
house gases” that hold heat in the lower
awmosphere, allowing temperatures 10
nse,. Thehurning of coal and of other car-
bon-based fuels such as oil and natural
gas releases carbon as the basic product
of the combustion, while the large-scale
clearing of tropical forests adds addi-
tional carbon dioxide 10 the aimosphere.
Just since 1958, when routine measure-
ments began, the CQ, concentration has
gone from 315 parts per million 10 352
parts per million—substantially above
the highest concentrations experienced
cn earth in the past 160,000 years.2!

Concentrations of other, more potent
greenhouse gases—notably methare, ni-
trous oxide, and chlorofluorocarbons
(CFCs)—are increasing even more rap-
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idly. Based on current cmission rates.
they have as much potental as CO; to
warm the atmosphere. While the carbon
dioxide level has grown at a rate of 0.4
percent a year since 1958, these other
gases are increasing at annual rates as
high as 5 percent.??

Humanity added 5.5 billion wons of
carbon © the aumosphere in 1988
through fossil fuel combuston and an-
other 0.4 billion to 2.5 billion tons
through deforestation. The United
States is the largest contributor, but it
may be passed soon by the Soviet Union
and later by China. (See Figure 1-1))
While carbon emissions are growing
slowly in the industnal countnies that ac-
count for two thirds of the toual, they are
skyrocketing in the developing world. If
recent worldwide consumpuon growth
rates of about § percent per year con-
tinue, fossil fuels could contribute 10
billion tons of new carbon annually in
the year 2010. Meanwhiie, deforestation
in the Amazon and perhaps other tropi-
cal regions appears to have accelerated
to frighteningly rapid rates.??

Teams of British and American scien-
tists have assembled series of global av-
erage temperatures going back 1(0
years. While experts still disagree about
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1950.57

(9}

sownc of these numbers. the overall trend
is clear. The global average temperature
in the 1890s was 14.5 degrees Celsius,
and by the 1980s ithad climbed to 15.2
degrees. Temperawres leveled off be-
twveen 1940 and 1970, bud the acceler-
ated nse dunng the eighues has more
than offset this lull. As noted carlier, the
five warmest years of the pas. century
have all fallen in this decade 24

These trends appear to confirm the
global circulation models that scientists
use to assess the impact of greenhouse
gases on the climate. NASA’s Hansen,
for example, is now 99 percent certain
that the observed temperature increases
reflect the impact of the greenhouse ef-
fect. Meanwhile, the upper atmosphere
is becoming cooler while the lower at-
mosphere warms, and temperatures at
higher ladtwdes are increasing faster
than they are at the equator, just as the
global warming models predict.?

The five warmest years of the past
century have all fallen in this
decade.

The limited warming that has occur-
red so far is important to scientists, but
not threatening to society. Danger lies in
the acceleration of chmate change that
appears imminent. Between 2030 and
2050, average temperatures could be
1.5-4.5 degrees Celsius (3-8 degrees
Fahrenheit) higher than they have been
in recent decades, or warmer than the
earth has been for the past 2 miliion
years. (See Figure 1-2.) This implies a
warming that 15 5 to 10 times as fast as
that expenienced during the past cen-
tury.26

If the spurt in global temperatures
that began about 1970 continues,
droughts, heat waves, and other unusual
weather may increase by the late nineties

- -
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Figure 1-2, Observed Global Average
Temperatures, 1880-1987
With Projections 1o 2040

to the point where even nonscientists
will notice the climate is changing. Al-
though there is no proof that the
weather of 1988 is auributable to global
warming, the extreme heat and dryness
in areas such as central North America
and China indicate what may be in store
for the nineties and beyond. In the fu-
ture, higher latitude and mid-continen-
tal regions in the United Swates and
China are likely to experience greater
temperature rises than the world as a
whole. In these areas, stifling summer
heat waves and devastaung droughts
may soon be commonplace.??

It is sdll argued by some that climate
change will have positive as well as nega-
tive effects. and that it is a problem with
which societies can readily cope. But this
ignores the exwraordinary rate of change
that is now projected, and the impossi-
bility of adjusting quickly enough. Scien-
tists believe t(hat the pace of climate
change will soon overwhelm natural var-
tability in the earth’s climate. Indeed. it
can be compared with nuclear war forits
potential o disrupt'a wide range of
human and natural systems. complicat-
ing the task of managing economies and
coping with other problems. Irrigation
works, seulement pauems. and food

production would be tragically dis-
rupted by a rapid warming.??

Trees are adapted to a narrow range
of temperature and moisture levels. and
cannot cope with rapid ciimate change.
A temperature increase of 1 degree Cel-
sius per decade in mid- o upper lau-
tudes translates into a shift in vegetation
zones of 60-100 miles northward. Ter-
resirial ecosystems cannot migrate that
fast. Vast numbers of trees are likely o
die, and new trees adapted (0 warmer
temperatures are unlikely to be able o
replace them rapidly. During such a dis-
ruption, huge areas of forest could die
and. as they decay or burn. send large
quantities of addidonal CO; inw the at-
mosphere, accelerating the warming.2?

Biological diversity, already being re-
duced by various human activities, may
te one of the chiefl casualiies of global
warming. Massive destruction of forests,
wetlands. and even the polar wundra
could irrevocably destroy complex eco-
systems that have existed for millennia.
Indeed. various biological reserves cre-
ated in the past decade (o protect species
diversity could become virtual death
traps as wildlife atempt 0 survive in
conditions for which they are poorly
suited. Accelerated species extinction is
an inevitable consequence of a rapid
warming.5?

Sea level rise is another threat. As
ocean water warms, it will expand, and
warming ac the poles will melt parts of
glaciers and ice caps. Swdies conclude
that a temperature rise of 3 degrees Cel-
sius by 2050 would raise sea level by 50—
100 centumeters. By the end of the next
century, sea level may be up by ag much
as two meters. 3!

This would hurt most in the develop-
ing world, particularly in densely popu-
lated Asia, where rice is produced on
low-lying river deltas and foodplains.
Without heavy investments in dikes and
seawalls to protect the rice fields from
saltwater intrusion, such a rise would
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markedly reduce harvesis. Large areas of
wellands that nourish the world’s fisher-
jes would also be desiroyed.3?

In Bangladesh, sea level rise and sub-
sidence caused largely by huinan activi-
ties could flood up to 18 percent of 1lie
nation’s land area by 2050, displacing
more than 17 million people. In Egypt,
where only 4 percent of the land area can
be culivaied, food produciion could
drop and 8.5 million people could be
forced from their homes. In these al-
ready crowded countries, there is no
place for these people 10 go and no alter-
native land available on wlich to grow
crops. (See Chapler 4.)%3

In the Untied Siates, a U8, govern-
ment=sponsored siudy has estimaled the
potential impacis of climate change on
Cleveland, Miami, and New York. A few
minor benefits are mentioned, such as
lower snow removal budgels and winter
heating bills, but the overall picture is
bleak. In pariicular, many billions of dol-
lars will likely have to be spent on im-
proving already inadequale water supply
systems. since demand will increase and
supplies will be degraded as the climate
changes.34

In New York. for example. sall water
could move up the lower Hudson River
while more-severe droughts limit the
amount of water available from upsiaie
watersheds. In Miami, most of which was
once below sealevel, even extensive dik-
ing will not preserve its porous freshwa-
ter aquifer. If global warming continues.
Miami could one day be reclaimed by the
sea. Meanwhile, air-conditioning costs
are likely to soar.’®

Global circulation models and the var-
ious studies that flow from them mainly
forecast averages. But in the game of cli-
mate change, it is not the averages that
kill, it is the exiremes. Unexpecied
droughis, exiracrdinary heal waves, and
devastating hurricanes are among the
dangerous events likely 10 be more com-

26

(11}

mon in a wanner world, biu their precise
locationt and timing niay never be en-
tirely predictable. A handful of extreme
stormns could kill millions of people. In
many developing countries, two or three
droughts in a row could leave millions
starving.36

When air pollutioun and solid wasie
disposal first commanded atiention in
the sevenlies, analysis were al least able
to point o solutions to the problems and
come up with 3- or 10-vear action plans.
One of the most disturbing things aboul
global warming is thal even as some of
its implications are being discovered, it
appears that subsiantual and damaging
climate change is inevilable due 1o the
enormous changes forced on the earth’s
atmosphere over the past cenwury,

In the game of climate change, it is
not the averages that kill, it is the
extremes.

Climate change has so much momen-
twm behind it now that it can only be
slowed. not stopped. (See Chapter 10.)
Future generations will have o cope
with a warmer and cver-changing world,
one in which major investments are re-
quired simply (o0 maintain the status quo.
Global warming will hurt rich and poor,
North and South alike. But those most at
risk are the almosi 4 billion people who
live in the Third World, many of whom
already face declining living standards
and who lack the resources L0 prolect
themselves from spreading deserts and
rising sea levels.

Indeed, climaie change, like no other
issue, calls the whole notion of human
progress ino question. The benefis of
newer lechnologies, more efficient
economies, and improved political sys-
tems could be overwhelmed by uncon-
trolled global warming. Some warming
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is inevitable. But unless trends are re-
versed, tragic changes could occur in
just the nextwtwo decades. The challenge
is to act before it is too late—which
means before the scientific evidence is
conclusive. The longer socicty waits, the
more radical and draconian the needed
responses will be.

A L.oss ofF FooD SECURITY

As the cighues draw to a close, climate
change is being added (0 an already long
list of envirowmental stresses and re-
source scarcities that are undermining
global food security. Soil erosion, de-
sertification, the salting of irrigated
lands, and a scarcity of new cropland and
fresh water are combining (o lower the
growth in food output below that of pop-
ulation in dozens of developing coun-
trics. Pardly as a result, the world now
has far more hungry people than it did
when the eightes began.%?

A dramatic 2.6-fold increase in grain
production between 1950 and 1984
raiscd per capita consumption by nearly
40 percent. But since then growth has
stopped. In each of the past (wo years,
world grain production has fallen
sharply, marking the hrst steep back-to-
back annual declines on record. A mon-
soon failure in India in 1987 and
drought-reduced harvests in North
America and China in 1988 explain only
part of the reduction. In several popu-
lous countries, including China, India,
Indonesia, and Mexico. little or no prog-
ress has been made in expanding grain
production since 1984.%8

Continuing rapid growth of world
population during the last few years
combined with the reduced harvests has
led (o a record fall in per capita output
of grain, the food source that accounts
for half of world caloric intake when con-
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sumed directly and a sizable part of the
remainder when consumed indirecdy as
meat, milk, and eggs. Between 1986 and
1988, production per person fell 14 per-
cent, dropping back (o the level of 1970,
(See Figure 1-3.) Roughly 11 percent
was offset by using carryover stocks of
graiig; the remaining 3 percent translates
into reduced food intake, largely be-
cause of higher world grain prices.3?

This reversal in humanity’s agricul-
wral fortunes has occurred rather
abrupdy. For those accustomed to read-
ing as recendy as carly 1988 of *‘a world
awash in grain,” the latest downwrn in
grain output may come as a surprise. Al-
though not widely recognized at the
time, the impressive growth in world
production following the doubling of
world grain prices in 1973 was achieved
in part by plowing highly erodible land,
and in part by drawing down water ta-
bles through overpumping for irnga-
tion.

Farmers can overplow and overpump
with impressive results in the short run,
but for many the short run is drawing to
a close. The result is a worldwide re-
wrenchment in cultivated area and a dra-
matic slowdown in the spread of irriga-
tdon. As highly erodible cropland
brought under the plow during the agri-
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cultural boom vears of the sevendes is
taken out of culuvation, and as falling
water tables in key food-producing
countries force a reduction in irrigated
area, the growth in world food output is
slowing.t0

In each of the past two years, world
grain production has fallen

sharply.

Evidence that environmental degrada-
tion in some regions is altering the food
prospect and, in wrn, the human pros-
pect is unmistakable. In Alrica, a deteri-
orating agriculural resource base, re-
cord population growth, and economic
mismanagement lowered grain output
per person throughout the sevenues.
During the eighties, mounting external
debt reduced capital available for invest-
mentin agriculture, exacerbating the de-
cline.4!

The social effects of agriculural ad-
versity are now becoming highly visible
throughout the contnent. In mid-1988.
the World Bank reported that ““both the
proportion and the (ol number of Afri-
cans with deficient diets have climbed
and will continue to rise unless special
action is taken.” The Bank went on w0
say that “barely a quarter of Africans are
living in countries wheie food consump-
tion was increasing in the 1980s, down
considerably from about two-thirds in
the 1970s.742

In Africa, the number of “focd inse-
cure” people, defined by the Bank as
those not having enough food for nor-
mal health and physical activity, now to-
tals over 100 million. Some 14.7 million
Ethiopians. one third of the counury, are
undernourished. Nigeria is close behind,
with 13.7 million undernourished peo-
ple. The countries with 40 percent or
more of their populations suffering from
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chronic food insecurity are Chad,
Mozambique, Somalia, and Uganda.
{Sce Table 1-1.) The Bank summarized
its findings by noting that ““Africa’s food
situadon 1s not only serious, it is deteri-
orating.”'43

The jsland of Madagascar, with a pop-
ulation of 11 million expanding by 3 per-
cent per year, reveals in some detail how
populavon growth and environmental
deterioradon are affecting people. As
with the rest of Africa, per capita grain
production peaked in 1967 and declined
gradually undil 1983, when the fall accel-
erated. Since then average grain con-
sumpton has fallen by nearly one fifth,
pushing food intake below the survival
level for many. Infant morality, the
most sensitive indicator of nutritional
stress, rose from 75 0 133 per thousand
bewween 1975 and 1985. Short of a mira-

Table 1-1. Food Insecurity in Selected
Alfrican Countries, 1986

Number
of People

Share of

Coumry Population

(million} (percent)

Ethiopia 14.7 34
Nigeria 18.7 13
Zaire 12.0 38
Tanzania 6.6 29
Kenya 6.2 29

Uganda . 140
Mozambique . 42
Algeria . 18
Ghana . 31
Sudan . 15

Zambia 2.7 39
Mali 25 33
Chad 24 47
Morocco 24 11
Somalia 2.3 42

source: World Bank, Report of the Task Force on Food
Securily in Africa (Washington. D.C.: 1988): World
Bank. Werld Development Report 1988 (New York:
Oxlord University Press, 1988).
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cle, the fuwre of this country, with a
birth rate among the world's highest and
a rate of topsoil loss greater even than
that of Ethiopia, is not bright.44

This deterioration is not limited to
Africa. In Laun America, which exported
more grain than North America did a
mere half-cenwry ago, per capita grain
production has fallen g percent since
reaching an all-ime high in 1981. In it
1988 report “The Global State of Hun-
ger and Malnutrivon,” the U.N.’s World
Food Council reports that the share of
malnourished preschoolers in Peru in-
creased from 42 percent 0 68 percent
bewween 1980 and 1983. Infant deaths
have risen in Brazil during the eighties.
If recent trends in population growth,
land degradation, and growth in exter-
nal debt continue, Latin America’s de-
cline in food production per person will
almost certainly continue into the nine-
tes, increasing the number of hungry,
malnourished people. The Council sum-
marized its worldwide findings by noting
that “earlier progress in fighung hunger,
malnutrition and poverty has come 10 a
halt or is being reversed in many parts of
the world.” 5 '

When domestic food production is
inadequate, the ability ot countries 0
import becomes the key o food suffh-
ciency. During the late eighties, low-in-
come grain-deficit countries must con-
tend not only with an increase in grain
prices, but also in many cases with un-
manageable external debt, which
severely limits their expendiwres on
food imports. The World Bank nutrition
survey of Affrica just cited was based on
data through 1986; since then, condi-
tons have deteriorated further as world
grain prices have climbed.46

The effect of higher grain prices on
consumers is much greater in develop-
ing countries than in industrial ones. In
the United States, for example, a $1 loaf
of bread conuains roughly 5¢ worth of
wheat. If the price of wheat doubles, the
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rice of the loaf would increase only o
51.05. In developing countries, how-
ever, where wheat is purchased in the
market and ground iato flour at home, a
doubling of world grain prices translates
into a doubling of prices to consumers.
For those who already spend most of
their income on food, such a rise can
drive consumption below the survival
level #?

For debt-ndden, food-deficit, low-in-
come countrnies, higher world prices of
wheat, rice, and corn mean lower con-
sumption and more hunger. (See Table
1-2.) Higher corn prices will affect most
directly corn-consuming countries in
East Africa and Laun America. The ris-
ing price of rice will reduce caloric intake
among the low-income populations of
Asia, where 90 percent of the world’s
rice 15 consumed. The 1988 jump in the
price of wheat, the principal grain used
for food aid, will reduce the amount
available from international develop-
ment agencies.4®

Already faced with a deteriorating
food siwation, the world is now con-
fronted with climate change, an addi-
tional threat to food security. The

Table 1-2. World Grain Prices, July 1988,
Compared With July 1987

July  July
1957 1988

(current
dollars)

285 4.07

Change

(percent)

Wheat +43

(price per bushel)

Rice 212 305
(price per ton)

+44

Com 194 3.22

(price per bushel)

+66

source: International Monelary Fund, [aternational
Financigl Statistics (Washingtor D.C.: various
months).
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drought-damaged [J.S. grain harvest in
1988, which fell below consumpton for
the first time in recent history, illustrates
how global warming may affect agricul-
ture over the longer term in the United
Staates and elsewhere. With normal
weather, the United States typically har-
vests more than 300 million tons of
grain; Americans consume roughly 200
million tons and the restis exported. Be-
cause this year’s drought eliminated the
share of harvest normally sold overseas,
exports during the 1988-89 trade year
will come entirely from reserves.4?

As noted earlier, climate change will
not affect all countries in the same way.
The projecled rise of 1.5-4.5 degrees
Celsius (3-8 degrees Fahrenheit) is a
global average, but temperatures are ex-
pected to increase much more in the
middle and higher ladwdes and more
over land than over the oceans, They are
projected to change liule near the equa-
tor, while gains in the higher laidwudes
could easily be wwice the anucipated

global average. This uneven distribution
will affect world agriculwure dispropor-
tionately, since most food is produced in
the middle and higher ladwdes of the
northern hemisphere $0

Though they remain sketchy,
meteorological models suggest that two
of the world’s major food-producing re-
gions—the North American agricultural
heartland and a large area of cenuwral
Asia—are likely o experience a decline
in soil moisture during the summer
growing season as a result of higher tem-
peratures and increased evaporation. If
the warming progresses as the models
indicate, some of the land in the U.S.
western Great Plains that now produces
wheat would revert o rangeland. The
western Corn Belt would become semi-
ard, with wheat or other drought-toler-
ant grains that yield 40 bushels per acre
replacing corn that yields over 100 bush-
els.5?

On the plus side, as emperawres in-
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crease the winter wheat belt might mi-
grate northward, allowing winter strains
that yield 40 bushels per acre o replace
spring varieties yielding 30 bushels. A
longer growing season would also per-
mit a northward extension of spring
wheat production intwo areas such as
Canada’s Alberta province, thus increas-
ing that nation’s culivated area. On bal-
ance, though, higher emperawres and
increased summer dryness will reduce
the North American grain harvest,
largely because of their negative impact
on the all-important corn crop.

Drought, which afflicted most of the
United States during the past summer, is
essentially defined as dryness. For farm-
ers, drought conditions can result from
lower than normal rainfall, higher than
normal temperatures, or both. When
higher emperatures accompany below-
normal rainfall, as they did during the
summer of 1988, crop yields can fall
precipitously. Extreme heat can also in-
terfere with the pollination of crops.
Corn pollination can easily be impaired
by uncommonly high temperawres dur-
ing the 10-day period when fertlization
occurs, usually in July.52

A study from the National Center for
Aumospheric  Research in  Boulder,
Colorado, suggests that a rise in average
temperawures will also increase the prob-
ability of extreme short-term heat waves.
If these occur at critical imes—such as
the corn pollination period—they can
have a much greater effect on crop yields
than the relatively modest average tem-
perature increase of a few degrees might
indicate $8

This vulnerability of corn, which ac-
counts for two thirds of the U.S. grain
harvest and one eighth of the world’s,
can cause wide year-to-year swings in the
world grain crop. An examination of
U.S. corn yields since 1950 shows fve
sharply reduced harvests over the last 38
years. (See Figure 1—4.) The only pro-
nounced drops before (ke eighties came




State of the World 1989

Sourcer US. Dept.
of Agricultire

1970 1980 1990 2000

%50 1050

Figure i-4. US. Corn Yicld Per Hectare,
195088

in 1970, from an outbreak of corn blight,
and in 1974, when a wet spring and late
planting combined with an early frost to
destroy a part of the crop before it
mawred.54

Three harvests since 1950 have been
sharply reduced by drought all in the
eighties. Each drop has been worse than
the last. Compared with the preceding
year, the 1980 corn yield per hectare was
down by 17 percent, that in 1983 was
down by 28 percent, and thac in 1988 by
a staggering 34 percent.’®

These three reduced harvests each oc-
curred during one of the five warmest
years globally of the last century. There
is no way to conclusively link the
drought-depressed U.S. harvests with
the global warming, since annual
weather variability is so much greater
than the rise in average global tempera-
wures measured during the eighties.6

Among other things, the prospect of
climate change increases uncertainty
over fuwure harvests, making decisions
more complicated for farmers and
policymakers alike. For example, the
1989 U.S. grain crop could be a bin-
buster, the largest ever harvested. With
a normal harvest elsewhere in the world,
this would permit at least a modest re-
building of depleted grain reserves.

3

1

Judging by the historical record. the
odds are agamst severe back-to-back
droughts, but with the warming now ap-
parenuy under way, hot dry summers will
beconie more frequent. In the event of
another disastrous drought. U.S. gran
exports would drop dramaucally. The
world would face a food emergency for
which there is no precedent in the
decades since North Americaemerged as
its breadbasket. There would be a des-
perate effort 10 corner available supplies
as world gramn prices soared to record
levels. In such a siwmauon, preventing
starvation among the world’s poor would
require affluent countries  reduce the
amount of grain fed to livestock.

Asian and African countries, in partic-
ular, would find it impossible o feed
their people without North American
grain. Many of the world’s major cities—
Leningrad, Cairo, Lagos, Caracas, and
Tokyo. for example—depend largely on
grain from the United States and Can-
ada. In an integrated world food econ-
omy. all countries suffer the conse-
quences of poor harvests.5?

All avaiable evidence indicates that
the ranks of the hungry are expanding
during the late eighties, reversing the
trend of recent decades. Uncertainties
and stresses from a changing climate are
now being overlaid upon an already
tghtening food situation. In the absence
of a major commitment by govern-
ments 0 slow population growth and
strengthen agriculwre, food msecurity
and the social instability agsociated with
it will preoccupy the poliucal leaders of
many countries during the ninedes.

WOoRLD WITHOUT BORDERS

The global commons-—the oceans, the
atmosphere, and tropical forests—are
now at risk. Ozone depletion, climate
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change, and oceanic pollution simply
cannot be solved ac the nadonal level.
Indeed. a world in which countries go
their own way may not be worth living in.
Whereas the seventies were marked by a
series of nadonal laws (0 address envi-
ronmental problems, the nineties may
well be marked by comparable initiatuves
at the international level.

One encouraging sign is that the
North-South tensions that pervaded the
United Nadons and other international
forums in the seventies have begun o
ease. Indusurial-country leaders recog-
nize their interest in and responsibility
for participating in sustainable develop-
ment. And developing countries increas-
ingly see their stake in environmental
protection.

East-West differences are also being
bridged. The Soviet Union has proposed
a major swengthening of internadonal
institudons o deal with global prob-
lems. Addressing the U.N. General As-
sembly in September 1988, Soviet For-
eign Minister Eduard Shevardnadze
stated that "the dividing lines of the
bipolar world are receding. The bio-
sphere recognizes no division into blocs,
alliances or systems. All share the same
climadc system.” Western leaders, sull
startled by the fading of Soviet intransi-
gence, are daring t0 dream of a more
unified world community. Protecting the
biosphere is a new channel for the vast
energies now directed o the cold war
rivalry.58

Scientific cooperation is one aspect of
environmental protection thac has ad-
vanced in recent years. Most notable is
the Internauonal Geosphere-Biosphere
Program, also known as the Global
Change Program. Established in 1986, it
is tntended (o deepen unczarstanding of
the physical, chemical. and biological
forces that affect the biosphere: using
more extensive pational monitoring, sat-
ellite reconnaissance, and advanced
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computer modeling. Althongh several
countries are now actively participaung
in this program, funding commitments
have lagged and need 0 be increased.
Heightened awareness of these prob-
lems is likely o give the Global Change
Program a boost.59

Internauonal environmental coopera-
tion has come furthest in Western
Europe, where a score of countries are
squeezed into a small area and trade pol-
lutanes back and forth across their bor-
ders via winds and rivers. Much of the
region's environmental regulation is
now done under the auspices of the
European Economic Community.

Protecting the biosphere is a new
channel for the vast energies now
directed to the cold war rivalry.

Producuon and wade of toxic sub-
stances in Western Europe is already
regulated by the community. Automo-
bile emission limits were also recendy
approved by the European Parliament,
though further negouauons are re-
quired before their final shape is clear.
Also. the European Commussion is con-
sidering an environmental freedom-of-
mformation proposal, ensuring public
access (o key environmenual facts. When
most of the remaining economic barriers
in Western Europe are tom down in
1992, environmental cooperation will
need o be strengthened.s0

The world community as a whole has
also moved forward in protecting the at-
mosphere. During the sevendes, it be-
came clear that air polluton was cross-
ing borders and damaging forests. While
countries are reluctant 10 make major
investments o protect their neighbors’
environments, all now have an nterest
in these kinds of agreements. Indeed. for
Canadians and Scandinavians, imported

]
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air pollution has become a major foreign
policy consideration. {See Chapter 8.)

In 1979, a U.N.-sponsored Conven-
tion on Long-Range Transboundary Air
Pollution was agreed to by 35 countries
in Eastern and Western Europe and
North Amenca. Its first concrete result
was the Protocol on the Reduction of
Sulfur Emissions, signed in 1985 by 21
nations. By 1986, as noted earlier, 10
natons had met the 30-percent reduc-
ton goal set for 1993, and 4 had com-
mitted © 70-percent cuts. A similar
agreement to f[reeze nitrogen oxide
emissions at 1987 levels was signed by
24 nations in 1988.6!

In each of these agreements, scientific
evidence sparked the process, but action
was fueled by natons willing 1o make
unilateral commitments. Concerned
officials then grasped at the most readily
available institution. Already, members
of the Transboundary Air Pollution
Convention are monitoring other pollu-
tants with an eye (0 regulating them as
well. However, without stricter enforce-
memt and the participation of more
countries, air pollution will continue w0
worsen 62

The world’s oceans are another global
commons needing internatioual protec-
tion. The activities of one counury can
endanger the open ocean as well as the
coastal ecosystems of other nations.
Water pollution, ocean dumping of
waste matenals, and overfishing are
among the threats.

On Apnt 30, 1982, after 10 years of
negotations, the Convention on the Law
of the Sea was signed by 119 nations, 35
of which have raiified it. Although 22
countnes, including the Soviet Union
and the United States, refused to sign,
the Law of the Sea has already improved
the way oceans are managed. It is in ef-
fect a constiwmdon for the oceans, stating
that the oceans are ""the common hen-
tage of mankind,” ensuning free naviga-
tion and limiting actions that despoil the

33

State of the World 1989

seas. It provides a framework for future
international agreements to protect this
global resource.?

Central 10 the Law of the Sea are the
200-mile exclusive economic zones cre-
ated around coastal nadons, giving them
the legal authonity and international ob-
ligation to manage their coastal re-
sources effectively. These now encom-
pass 40 percent of the world’s ocean
area, and have led, for example, 10 a cut
in the Northwest Adantic cod cawch by
long-range fleets of at least 90 percent.
The Law of the Sea also calls for nadonal
laws that reduce ocean dumping. Addi-
tional, stncier regulations of pollution
are needed if oceanic resources are 10 be
protected from the bewildenng profu-
sion of new wxic chemicals. The next
decade will likely see a continuation of
the growing array of oceanic agree-
ments, some connected 10 the Law of the
Sea, and others independent.64

The international community also has
a cntical role o play in protecting the
ozone layer. (See Chapter 5.) Although
the United Swates and Scandinavian
counwnes limited some uses of ozone-
damaging chlorofluorocarbons as early
as the mid-seventies, attempts to address
the problem began in earnest in the
eightes. As scientfic evidence mounted,
the United Nations Environment Pro-
gramme led the effort to create the
Vienna Convention for the Protection of
the Qzone Layer, adopted in 1985 to
provide a mechanism for CFC con-
trols .5

Spurred by a dramatic annual thinning
of the ozone over Antarctica, the United
States led the push for CFC controls
while the Bndsh and Japanese held back
in favor of "economic caution.” A mid-
dle positon favored by West Germany
and the Netherlands carned the day. In
1987, the Montreal Protocol was estab-
lished and has now been signed by 35
counwnes. Ji freezes CFC production at
1986 levels and calls for a 50-percent cut
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by 1998 in industrial countries. bug al-
lows for some increases in the develop-
ing world. It has already become clear
thac this is not enough. The convention
permits negotiations on swricter limits,
preparations for which are being
made.56

Climate change is fast becoming the
next arena for internauonal environ-
mental agreement, and solutions © the
problem may have to break new instiw-
uonal ground. Indeed, if climate change
ts to be minimized, internadonal action
may have to precede rather than follow
national actions. Already. business and
political leaders are arguing against
stringent nadonal policies on the

grounds that by themselves such actions
would hardly make a difference. This is
particularly true for small nations that
feel impotent in the face of global
changes over which they have only a tny
influence,

The first step is scientific cooperation.

The Internauonal Council of Scientific
Unions and the World Meteorological
Organization are coordinating interna-
tional research on climate change. At a
November 1987 meeting in Bellagio,
Ialy: consensus was reached about the
need for acuon. Policy discussions began
in earnest in June 1988 at a world con-
ference on The Changing Aunosphere:
Implicauons for Global Security. held in
Toronto. Sponsored by the Canadian
government. the meeting included the
prime ministers of Canada and Norway
and the wop environmental officials of
other countries. The final stacemenut said
that carbon emissions should be reduced
by 20 percent by 2005.67

I such goals are 0 be achieved, an
international treaty will probably be
needed. The Montreal Protocol and she
Convention on Long-Range Trans-
boundary Air Pollution provide useful
models. but for a global warming treaty
to be effecuve it must be far broader in
scop¢ and include addidonal nations.
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Some have called for an internadonal
“Law of the Aumosphere™ parallel o the
Law of the Sea.t®

Such a treaty must deal both with in-
duscrial countries that have caused much
of the problem so far and developing
ones whose use of energy is growing rap-
idly and adding o global warming. De-
veloping counwries argue convincingly
that if they are going to vasuy improve
efficiency and reforest millions of hec-
tares, they will need funding from richer
nations.

If climate change is to be mini-
mized, intermational action may
have to precede rather than follow
national actions.

At the U.N. General Assembly in the
fall of 1988, a host of ministers and am-
bassadors drew attenton to global
warming and the need for the world
community (0 address it. The Maltese
Ambassador called for a major U.N.
study on climate and the development of
a global strategy. Cyprus suggested a
special session on the environment, and
the Soviet Union called for turning the
U.N. Environment Programme into an
Environmental Council that can take ef-
fective aciions to ensure ecological secu-
rity.69

As with other issues, unilateral com-
mitments by individual countries may be
the leadership spark needed (o ignite in-
ternational agreement. The govern-
ments of Canada, the Netherlands. and
Norway are among those committed (o
internadonal negotiations on global
warming. The Soviet Union has ex-
pressed interestin it, and U.S. resistance
is fading. Some have compared the
scope of such negoduations o those of
strategic arms talks. Indeed. similar ap-
proaches may have to be applied. For
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example, it may make sense 10 sel up
permanent negolialing 1eams 1n Geneva
as a way 10 introduce and discuss ap-
proaches raised by various govern-
menls.?®

The next siep is 1o move beyond
agreements on CFCs, the oceans, and
chmate change 10 a more comprehensive
rescue plan for the global environment.
Among the issues now ripe for discus-
sion of new international conventions or
protocols are the preservalion of bio-
diversity, the slowing of deforesiation,
and perhaps even family planning. This
will require a sirengthening of ynierna-
tional institutions and a willingness 10
give up unilateral authorily in some
areas. Today these instttutions are ofien
fragmented and ineffeciive in dealing
with global problems. But just as na-
tnonal governments themselves first
emerged as (entative and weak efforts 10
unite diverse (ribes or cily-siates, so in-
ternational institutions may one day
become far more robust and central 10
the issues of our time.

The year 1988 was marked by a series
of important steps in what Richard
Gardner. professor of international law
al Columbia University, has termed
“practical  internationalism.”  The
Uniled Nations played a central role in
resolving major conflicts in the Middle
East, Afghanisian, and southern Africa.
(See Chapter 8.) In each case, the war-
ring parties recognized that they had
more 10 gain from peace than from fur-
ther bloodshed. But the United Nations
made the peace process work. In just
recognition, U.N. Peacekeeping Forces
were awarded the 1988 Nobel Peace
Prize.”!

A sirengthening of the U.N. sysiem,
providing it with more reliable sources
of revenue and clearer lines of authority,
will be esseniial. Already. the world is
moving in this direclion. During 1988,
both the Soviet Union and the United
Stales began 1o sellle large debis 1o the

United Nations. And Japan has indicated
a willingness (o fund major new multilai-
eral minatives. Al the same lime, the
United Nations has played a critical role
in_everything from the fight against
AIDS (see Chapler 7) 1o the cease-fire in
the Iran-Iraq war.??

Maurice Slrong. the first head of the
U.N. Environment Programme, has
pointed out that the world faces the
challenge of developing effeclive mech-
anisms for govermance, or manage-
ment, al the international level: “Peo-
ple have learned 10 enlarge the circles
of their allegiance and their loyalty. as
well as the institutions through which
they are governed. from the family 10
the tribe 10 the village 10 the town lo
the city 1o the nation siate. We are now
called upon 10 make the next and final
step, al least on this planet, 10 the glob-
al level.”?

This does not mean an end 1o nauonal
governments. Just as people did not give
up allegiance 10 family or town when na-
tion-slales were crealed, so national gov-
ernmenls can exist within a strength-
ened world community. The sofutions 1o
many problems are close to home—
ofien within a local governmeni or grass-
rools organization. All these levels of
human organization can conitinue and
even thrive as internauonal cooperation
is expanded.

The era of superpower dominance of
a bipolar world is rapidly fading, and
perhaps with it the notion that one or
lwo “greal powers” can ever preside
over the complex, mulufaceled, prob-
lem-ridden world in which we now find
ourselves, Looming threats 10 the
world’s climate and the undermining of
other global commons may soon make
the iransition Lo stronger international
institutions inevitable. As Prime Minis-
ter Brundiland of Norway siated al ¢he
1988 Toronto Conference, “Now il is
time o take a giant leap forward in the
upgrading of civilization.”’ 7
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Halting Land
Degradation

Sandra Postel

Major droughts in Africa, China, India,
and North America over the last four
years have spotlighted an immutable re-
ality for much of the world: despite a
myriad of sophisticated technologies
and scientific advances, humanity’s wel-
fare remains tighdy linked to the land.
Millions in these drought-suwricken re-
gions have watched their economic fu-
tures—or, in the worst cases, their
chances for survival—fade. For the first
time in more than a decade, global food
security has come into queston. (See
Chapter 3.)

While these headline-making events
ignite concern for a few weeks or
months, the true wragedy goes unno-
ticed. Much of the world'’s food-produc-
ing land is being sapped insidiously of its
productive potential through overuse,
lack of care, or unwise treatmeni—a pro-
cess scientists call “desertification.”
While the term conjures up images of
the Sahara spreading beyond its bounds
to engulf new territories, its most worri-
some aspects are less dramadic. Desert-
ification refers broadly to the impover-

ishment of the land by human acuvities,
Perhaps a more appropriate term is land
degradation, which in this chapter is
used interchangeably with desertifica-
tion.!

Each year, irreversible desertfication
claims an estmated 6 million hecuares
worldwide—a land area nearly wwice the
size of Belgium lost beyond practical
hope of reclamation. An addidonal 20
million hectares annually become so im-
poverished that they are unprofiiable to
farm or graze. Most of the affected land,
however. lies on the degradation con-
tnuum, somewhere hewween fully pro-
ductive and hopelessly degraded. Unfor-
tunately, much of it is sliding down the
diminishing productivity side of the
scale.?

Although the technologies to restore
resilience and fertility o stressed lands
exist, so far the political will does not.
The majority of people affected are poor
farmers and pastoralists living at soci-
ety’s margins and lacking a political
voice. A lasting victory over land degra-
dation will remain a distant dream with-




(22)

out social and economic reforms that
give rural people the security of tenure
and access (0 resources they need (0 im-
prove the land. And with degradation
rooted in excessive human pressures,
slowing populatdon growth lies at the
heart of any effective strategy.

Land degradation may be difficult to
rally around and adopt as a cause. Yetits
consequences—worsened droughts and
floods, famine, declining living stan-
dards, and swelling numbers of environ-
mental refugees——could not be more
real or engender more emotion. A world
of 5.1 billion people, growing by 86 mil-
lion each year, cannot afford (o be losing
the productivity of its food base. With-
out good land, humanity quite literally
has nothing to grow on.

LANDS AND PEOPLE AT Risk

More than a decade has passed
since government representatives from
around the world gathered at the United
Nations Conference on Desertification.
Held in 1977 in Nairobi, Kenya, the
meeting followed on the heels of a dev-
astating drought that struck much of
western and north-central Africa from
1968 through 1973. It focused the
world’s auention for the first time on the
problems and prospects of fragile lands.

Out of Nairobi came a Plan of Action
1o Combat Desertification, which recom-
mended 28 measures that national, re-
gional, and internadonal insdwtions
could take o halt land deterioraton
around the world. Sadly, the action plan
never got off the ground, a vicim of
inadequate funding and lack of sus-
tained commitment by governments.
When severe drought and famine re-
peated themselves in Africa in 1983 and
1984, again bringing tragedy, Canadian
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meteorologist F. Kenneth Hare re-
marked grimly: "It is alarming that ten
years later . . . the news stories should be
so familiar.”s

Seven years after the Nairobi confer-
ence, the United Natons Environment
Programme (UNEP) ook a more careful
look at the overall status and wrends of
desertificadon worldwide. This included
sending a questionnazire 10 91 countries
with lands at risk. These data—incom-
Plete, sketchy, and lacking in geographic
detail though they are—~remain the best
available and are more than sufficient 1o
grasp the scverity of the problem.

According 10 UNEP's 1984 assess-
ment, 4.5 billion hectares, or 35 percent
of the earth’s land surface, are threat-
ened by desertificadon. OF this total—on
which a fifth of humanity makes its liv-
ing—three fourths has already been at
least moderately degraded. (See Table
2-1.) Fully one third has already lost
more than 25 percent of its productive
potential.

What lies behind these numbers is a
deteriorating relationship between peo-
Ple and the land that supports them (see
Table 2-2), a siwation all the more
tragic because people themselves are
not only degradation’s vicims but its un-
witting agents. The four principal causes
of land degradation-—overgrazing on
rangelands, overcultivation of crop-
lands, waterlogging and salinizadon of
irrigated lands, and deforestation—all
stem from excessive human pressures or
poor management of the land.

Rangelands and the animals that graze
them play an important role in the global
food supply. The 3 billion catde, sheep,
goats, and camels that roam the world’s
pastures can do something humans can-
not: they convert lignocellulose—a main
product of photosynthesis that is indi-
gesuble to humans—into meat and milk
that provide the human population with
high-quality protein. Shifis (o livestock
fed on grain or forage have diminished




Halting Land Degradation

(23}

Table 2-1, Status of Desertification in the World’s Drylands, 1983-84t

Area at Least
Land-Use Category

Area Annually
Deteriorating
to Level of
Zero Net

Share of
Category at Least

Meoderately Degraded Moderately Degraded Economic Rewurn

(million heclares)

Rangelands 3,100
Rainfed Croplands 335
Inigated Land 40

All Three Categerties 3.475

(percent) {million hectares)

84 17.7
59 2.0
3i 0.6

77 20.3

IDrylands includes the arid, semiarid. and subhumid climatic zones.
50urcks: United Nations Environment Programme. General Assessment of Progress in the Implementation of the
Plan of Action 1o Combat Desertification (New York: United Nations, 1984); annual deterioration from H.E.
Dregne. Desertification of And Lands (New York: Harwood Academic Publishers. 1983).

dependence on grazing animals in some
regions. But in much of Africa and the
Middle East, and in parts of India and
Latin America, roaming ruminants still
underpin subsistence economies and
support millions of pastoralist families.*

Degradation on rangelands mainly
takes the form of a deterioration in the
quality and, eventually. the quantity of
vegetation as a result of overgrazing. As
the size of livestock herds surpasses the
carrying capacity of perennial grasses on
the range, less palatable annual grasses
and shrubs move in. If overgrazing and
trampling continue, plant cover of all
types begins to diminish, leaving the
land exposed to the ravages of wind and
water. In the severest stages, the soil
forms a crust as animal hooves trample
nearly bare ground, and erosion acceler-
ates. The formation of large guilies or
sand dunes signals that desertification
can ciaim another victory.®

Ironically, years of abundant rainfall—
seemingly benefictal to pastoral peo-
ples—can often sow the seeds of further
degradation and hardship. During wet-
ter periods the area suitable for grazing
expands, leading pastoralists to increase
the sizes of their herds as insurance
against another drought. When the next

dry spell hits, the number of livestock
exceeds what the reduced area of grass
can sustain. The result is overgrazing
and accelerated land degradation. a pat-
tern most visible in Africa, where more
than half the world's livestock-depen-
dent people live .6

Livestock watering holes, a popular
feature of international development
projects, have contributed to rangeland
desertification as well. Cattle cannot go
more than three days without water. 50
digging water holes to sustain herds dur-
ing dry seasons seems logical. But the
concentration of livestock around the
watering points leads to severe localized
overgrazing, which gradually spreads
outward from this central area. When
drought strikes again, the animals rarely
will die from thirst, but rather from Jack
of forage.”

For more than two decades, farmers in
south-central Niger have lamented in
Hausa 1o development workers that
hasar mu, lagaji, *'the land is tired.”” Peas-
ants in western parts of the country
strike a more ominous chord in Zarma
with faaby, y bu, ““the land is dead.” The
phrases aptly depict land suffering from
overcultivation, which now affect: at
least 335 million hectares of rainfed

g
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Table 2-2. Observations of Land Degradation, Selected Countries and Regions

Country/Source

Observation

Mali
Patricia A. Jacobberger. geologist,
Smithsonian Institution, 1986

Mauritania
Sidy Gaye. Ambio, 1987

Tunisia
UNEP. 1987

China
Belfing Review, intervicw with Zhu Zhenda,
Chinese Academy of Sciences. 1988

Indonesia
Ronald Greenberg and M.L. Higgins.
U.S. AID Jakaria, 1987

Thailand
D. Phantumvanit and K.S. Sathirathai,

‘Thailand Development Research Board,
1988

Brazil
Mac Margolis, interview with geologist
Helio Penha, IYaskinglon Post, February
1988

“On the Landsat maps. there is now—and
there wasn't in 1976—a bright ring of soil
around villages. Those areas are now 90%
devoid of vegetation. the topsoil is gone,
and the surface is disrupled and cracked.”

*There were only 43 sand-storms in the
whole country between 1960 and 1970.
The number increased tenfold in the
following decade, and in . . . 1983 alone a
record 240 sandstorms darkened the
nation’s skies.’'

“Rangelands have been overgrazed with
three heads of cattle where only one could
thrive . . . Two-thirds of the land area of
Tunisia is being eaten away by
desenihcation.”

“Unless urgenl measures are taken,
desertufication will erode an additional
75,300 square kilometers . . . by the year
2000, more than twice the area of
Taiwan.”™"’

“Thirty-six watersheds . . . have cntical
crosion problems. . . . In Kalimantan. the
silt load in streams has increased 33 fold
in some logging areas.”

“The pace of deforestation has been
accclerating since the early 1900s. but it
has moved into a higher gear since the
1960s . . . [Between 1961 and 1986,]
Thailand lost about 45 percent of its
forests.”

“Every year, rains slash deeper into the
bared soil, dumping tons of silt in
watcrways. causing rivers to overflow into
the city's streets. Now ‘people Ree the
drought in the Northeast only to dje in

T

Roods in Rio'.

source: Worldwatch Institute, based on carious sources.
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cropland worldwide (excluding the
humid regions), more than a third of the
global total.®

Agricultural land left without vegeia-
tive cover Or situated on steeply sloping
hillsides is subject to the erosive power
of wind and rainwater. An inch of soil
takes anywhere from 200 10 1,000 years
to form; under the most erosive condi-
tions, that same soil can be swept off the
land in just a few seasons. Erosion saps
the land’s producuvity because most of
the organic matter and nutrients are in
the upper layers of soil. According 10
one estimate, about half the ferdlizer ap-
plied o U.S. farmland each year is re-
placing soil nutrients los1 through ero-
sion. In addition, erosion degrades ihe
s0il’s structure and diminishes its water-
holding capacity. As a result, crops have
less moisture available to them. which,
especially in dner regions, is often ero-
sion’s most damaging effect.®

Only a handful of countries have at-
tempted to estimate their rates of soil
loss in any detail, so the magnitude of
the problem worldwide is difficult to
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gauge in other 1han broad terms. (See
Chapter 3.) One useful measure is the
load of earth materials carried (o the sea
by rivers and streams. This figure totals
at least 20.3 billion wons per year, which
includes 15.3 billion ons of suspended
sediment, 4 billion of dissolved material,
and 1 billion of coarser bed load. Since
this accounts only for material reaching
the sea—and excludes, for insiance, sed-
iment trapped behind dams—it underes-
timates the total amount of soil lost from
the land.'®

A look at 1he geographic disiribution
of these sediment loads gives a quick
sense of where severe erosion is taking
place. (See Table 2-3.) A 1987 expedi-
tion of the internationally sponsored
Ocean Drilling Program estimated that
the Ganges and Brahmaputra rivers on
the Indian subcontinent transport 3 bil-
lion tons of sediment to the Bay of Ben-
gal each year, far more than any other
river system. The sediment fan on the
floor of the bay now spans 3 million
square kilometers. Much of thai sedi-
ment originates in the Himalayas, where

Table 2-3. Annual Sediment Load Transported 10 the Sea
by Major Rivers, Early Eighties

Drainage Annual Suspended
River System Country/Region Area Sediment Load

(theusand

square kilometers) {million tons)

Ganges-Brahmapuira Scuth Asia 1,480 3.000
Huang He (Yellow) China 770 1.080
Amazon Scuth America 6,150 900
Chang Jiang (Yangze)} China 1,940 478
Irrawaddy Burma 430 265
Magdalena Celombia 240 220
Mississippi United Siates 3,270 210
Orinoco Venezuela 990 210

sources: D.E. Walling. “Rainfall, Runoff and Erosion of the Land: A Global View." in K.J. Gregory. ed..
Enegetics of Physical Environment (New York: John Wiley & Sons, 1987); Ganges-Brahmaputra sedimen load
Rgure from Ocean Drilling Program. news release, Texas A&M University. College Siation, September 4,

1987,

M
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deforestation and cultivation of steep
slopes in recent decades has added to
millions of years of massive erosion from
natural geologic activity.}!

In China, the Huang He (Yellow
River). with a drainage area half that of
the Ganges-Brahmaputra system, carries
more than a billion tons of sediment to
the sea each year. About half of it comes
from the Loess Plateau, in the Huang
He's middle reaches, among the most
water-eroded areas on earth. Deeply cut
gullies and denuded hillsides span 430.-
000 square kilometers, and erosion rates
average some 65 tons per hectare annu-
ally.12

Today roughly one third of the
world’s food is grown on the 18 percent
of cropland that is irrigated. Irrigated
fields typically yield two to three times
more than those watered only by rain,
and, because crops are protected from
the ravages of drought, provide a crucial
degree of food security.!?

Unfortunately, poor irrigation prac-
tices have degraded much of this valu-
able cropland. Over time, seepage from
canals and overwatering of fields cause
the underlying water table to rise. In the
absence of adequate drainage, water
eventually enters the root zone, damag-
ing crops. Farmers belonging to a large
irrigation project in the Indian state of
Madhya Pradesh have referred to their
once fertile fieids as “‘wet deserts."'14

In dry regions, salinization usually ac-
companies waterlogging as moisture
near the surface evaporates, leaving be-
hind a layer of salt that is toxic to plants.
An aerial view of severely salinized fields
can give the impression they are covered
with snow. UNEP's asscssment placed
the irrigated area damaged by saliniza-
tion at 40 million hectares.1s

About palf of the affected area is in
India and Pakistan, but other regions
suffering from salinization’s effects in-
clude the Tigns and Euphrates basins in
Syria and Iraq, California’s San Joaquin
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Valley, the Colorado River basin,
China’s North Plain, and Soviet central
Asia. In the Sowviet republic of Turk-
men, the government blamed saliniza-
tion for a cotton harvest shortfall of one
third in 1985. Meanwhile, another
salinity threat has struck Soviet central
Asia: because so much irrigation water is
being siphoned off from the two major
rivers lowing into the Aral Sea, the sea’s
surface area has shrunk by 40 percent
since 1960 and its volume has dropped
by two thirds. Winds picking up dried
salt from the basin are now annually
dumping some 43 million tons of it on
more than 15 million heciares of crop-
land and pasture surrounding the
shrinking sea.1®

The last major cause of degradation—
deforestation—cuts across all land use
types. By accelerating soil erosion and
reducing the soil’s water-absorbing ca-
pacity, dcforestation often accentuates
the effects of overcultivation and over-
grazing. Moreover, though forest clear-
ing in humid regions was not included in
UNEP’s desertification assessment, in
many cases it results in a net decline in
the productivity of land. Most of the nu-
trients supporting moist tropical forests
are held in the vegetation. so forest
clearing removes them as well. Having
lost its inherent fertility, the land cannot
long support intensive agriculture.
Large areas of pasture and cropland that
replaced tropical forest in the Brazilian
Amazon, for example, have been aban-
doned.

The U.N. Food and Agriculture Orga-
nization (FAQ) estimates that each year
11.3 million hectares of tropical forest
are lost through the combined action of
land clearing for crop production., fuel-
wood gathering, and cattle ranching. Re-
cent satellite data from Brazil, however,
indicate that 8 million hectares of forest
were cleared in 1987 in the Brazlian
Amazon alone—strongly suggesting that
the widely cited FAO figure is far 100




low. Some portion of deforested land
goes into sustainable land uses——such as
traditional shifiing cultivation, which in-
cludes a fallow period that restores the
land’s fertility—but the bulk of it does
not. In the tropics today, deforestation
usually translates into land degrada-
ton.1?

UNEARTHING
DEGRADATION’S TRUE
CAUSES

Desertification’s direct causes—over-
grazing, overcultivation, salinization,
and deforestation—are easy (0 enumer-
ate, but only by grappling with the com-
plex web of conditons leading to these
excessive pressures is there hope of
stopping  desertification’s  spread.
Though they vary gready from place to
place, these underlying forces generally
are rooted in population densides
greater than the land can suswain and,
more fundamentally, in social and eco-
nomic inequitdes that push people into
marginal environments and vulnerable
livelihoods.

The number of people a given land
area can support—what scientists call its
carrying capacity—depends on climatic
factors, the land’s inherent productivity,
the products it yields, and the methods
used to increase its producdvity.
Though carrying capacity is difficult to
measure accurately, few pieces of data
are more crucial 10 wise development
planning or tell more about the threat of
desertification.

In response o mounting concern
about environmental deterioration in
West Africa, the World Bank set up a
special working group led by Jean Eu-
gene Gorse (o swudy the problem in
more detail. Gorse’s group focused on a
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band of seven countries in what are
known as the Sahelian and Sudanian
zones: Burkina Faso, Chad, Gambia,
Mali, Mauritania, Niger, and Senegal. In
these countries, annual rainfall increases
from north o south—from less than 200
millimeters {mm} in the northernmost
zone 1o more than 800 mm in the south-
ernmost—and so, consequendy, does
the carrying capacity of wraditdonal farm-
ing and livestock practices. The smdy
found that in two out of the five east-
west rending zones, the rural popula-
ton in 1980 had already exceeded that
for which the land could sustainably pro-
vide sufficient food. Only in the south-
ermmmostband could the land withstand a
substantal increase in human num-

" bers.8

Even more important, wood resources
emerged as the limiting factor in the car-
rying capacity of every zone in the re-
gion. Indced. the 1980 population of 2li
seven counuies collectively exceeded
the number of people the region’s wood
resources could support by 10.1 million.
This finding is cridcal 10 development
strategies because it means that efforts
(o raise the carrying capacity of the crop-
ping and livestock systems will not in-
crease the otal population this land can
sustain untl more wrees are planted, the
efficiency of wood-burning is increased
greatly, or some other means is found of
meetng energy needs. !9

Not surprisirgly, this imbalance be-
wween what the land can sustainably
yield and the numbers of people living
on it has led o pervasive desertification.
Virtually all the rangeland and an es-
timated 82 percent of the rainfed crop-
land in those same seven countries is al-
ready at least moderately degraded.
Moreover, with a projecied population
in the year 2000 of 55 million—a 77-
percent increase over the 1980 total—
pressures on the land will increase
markedly, and land productvity is
bound to fall even further.20
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Similarly, in India, growth in the
human and animal populations, both of
which have doubled since 1950, has out-
stripped the sustainable production tev-
els of the nation’s fuelwood and fodder
resources. Estimated fuelwood and fod-
der demands in the early eighties ex-
ceeded available supplies by 70 and 23
percent, respectively. As a result, over-
grazing and deforestation have led (o ex-
tensive degradation. Qut of an estimated
266 million hectares of potendally pro-
ductive land, 94 million (35 percent)
suffer varying degrees of degradation
from water erosion, wind erosion, or sa-
linizadon. Of the 75 million hectares of
forestland, 40 million are degraded—30
million lacking tree cover and 10 million
having only shrubs—and satellite data
show that the nation continues to lose
forests ac the rate of 1.3 million hectares
per year.®!

In the Philippines, agrarian policy

has promoted land rescttlement
rather than redistribution.

Next (0 population pressures, perhaps
no other factors foster more degradation
than the inequitable distribution of land
and the absence of secure land tenure.
In an agrarian society, keeping a dispro-
portionate share of land in the hands of
a few forces the poorer majority to com-
pete for the limited area left. severely
compromising their ability to manage
sustainably what land they do have.

In the Philippines. for example, agrar-
1an policy over the last several decades
has promoted land resettlement rather
than redisuibution. The elite retained
their holdings while landless peasants
were encouraged to move to designated
resettlement areas. One such area was in
Palawan, the country’s largest province.
Incoming migrants cleared forest to
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grow crops, but the land could not long
sustain production under the methods
they used; weeds invaded, farmers aban-
doned their fields, and new lands were
cleared.2?

The government had made no provi-
sions (o protect the land rights of Pala-
wan’s indigenous communities, and so
as migrant farmers moved in, the local
farmers——who had developed sustaina-
ble agriculwural practices—were forced
to retreat 1o the interior hills. Their plots
on the steep slopes yielded only half as
much as their lowland fields had. As a
result, fallow periods crucial 1o restoring
the land’s ferdlity were shortened from
eight years 10 two, thereby exhausting
the soil and further depressing yields.2*

Similar scenarios have played out in
numerous counuies where suiking
inequities in land holdings compound
populadon pressures. About 44 percent
of South African blacks are forced to live
in the “Banw homelands,” which have
an average population density of 79 peo-
ple per square kilometer compared with
15.5 people per square kilometer in the
rest of the country. Much of the land set
aside for the naidve people is not even
arable, yet the majority of them are sub-
sistence farmers. As John Hanks of the
World Wide Fund for Nature says, “itis
hardly surprising that these areas have
some of the worst cases of overgrazing,
deforestation, and soil erosion in the
whole of the African continent.”?*

The flip side of the unequal distribu-
tion of land is lack of secure land enure,
Since land is often needed as collateral,
farmers withou titles o property have
difficulty getting the loans they need 0
investin their land’s productivity, and as
a result often abandon worn-out helds
for less-degraded new land. Lack of se-
cure tenure pervades much of the Third
World. In Thailand, for example, only
about 20 percent of all private land had
tide deeds as of 1985, and an estimated
500,000 farm families were landless. 23




In many areas, these problems are ag-
gravated by the denial of social and eco-
nomic rights © women. In Africa,
women grow 80 percent of the food their
families eat, and, with their children’s
help, collect the water and wood their
households need for cooking and heat-
ing. Yet despite their crucial role in the
agrarian economy, women rarely have
property rights or even access to their
husbands® incomes. Extension services
and training programs usually are di-
rected toward men, even though it is the
women who iill the felds. Because
women lack the resources needed o im-
prove their farms’ productivity, the
land—and the families living on it—suf-
fers.26

Unless existung land distribution pat-
terns change, the number of smallholder
and landless families in the developing
world will grow by nearly 30 percent by
the year 2000—w0 a total of 220 million
households. Without access (o secure
property. credit, and extension services,
these rural people will have no choice
but to overuse the land and (0 farm areas
that should not be cultvated.??

Finally, national land use policies fos-
ter degradation as well. For example, the
governments of Brazil and Indonesia—
supported by World Bank loans—have
sponsored resettlement programs that
encourage people to clear tropical forest
to create new cropland, even though that
land will only sustain cropping for a few
years. During the md-sevendues, U.S.
officials encouraged the plowing up of
grassland to expand crop producton in
response to higher world grain pnces,
even though much of that land would
experience soil erosion reminiscent of
the Dust Bowl days. And numerous gov-
ernmentis and development institutions
have supported irrigation projects with-
out adequate autention to drainage, even
though the problem of salinizatdion dates
back at least to ancient Mesopotamia.
Whether they reflect a profound igno-
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rance of the land or simply a lack of con-
cern for its long-term health, such mis-
guided policies produce the same
unfortunate result: more degraded
land.?¢

DROUGHT, DESERTIFICATION,

AND THE HYDROLOGICAL
CYCLE

A natural phenomenon. droughts come
and go with unpredictable regularity.
They are the bane of a fzrner’s exis-
tence, for without sufficient water, agti-
culwral land will bear only a meager har-
vest at best no matter how deep and
ferule the topsoil, how high-yielding the
variety of seed, or how well-tended the
farmer’s held. Human activities are now
altering the hydrological cycle—on glo-
bal. regional, and local scales—in ways
that have profound imphications for fu-
wure food production and the long-term
productivity of the land.

There now seems little doubt that
global warming from the long-hypothe-
sized *‘greenhouse effect” has begun.
(See Chapter 1.} Since a warmer atmo-
sphere will hold more moisture, average
precipitation worldwide is expected to
increase by 7 to 11 percent from the tem-
peratwre rise associated with a doubling
of preindusurial levels of atmospheric
carbon dioxide. But higher evaporation
rates and changing circuladon paterns
mean that some regions—including,
possibly, the North American grain
belt—will experience a reduction in soil
moisture available for plant growth, if
not an absolute reduction in rainfall.
Models suggest that severe droughts,
such as occurred in the North American
heartland in 1988, could strike more fre-
quendy. If so, long-term average pro-
duction and reliable crop output will de-
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cline until adjustments in irrigation pat-
terns and cropping systems—which will
be enormously expensive and take
decades to complete—are put in place.??

For good reason, climate change now
commands higher priority in the halls of
governments, in research institutes, and
on the international environmental
agenda. Far less attention, however, is
being devoted to a less dramatic but
equally serious change in the earth's
physical condidon: alierations in the hy-
drological cycle as a result of land degra-
dation.

The Sahel had just gone through six
dry years when Massachusetts Institute
of Technology meteorologist J.G. Char-
ney put forth the idea in 1975 that the
removal of vegetadon in dry regions
could cause rainfall to diminish because
of an increase in the albedo, the share of
sunlight reflected back from the earth.
Desert sands and bare rock, for example,
have higher albedos than grassland,
which in turn reflects more sunlight than
a dense forest does. According to Char-
ney's hypothesis, less of the sun's radia-
tion is absorbed at the earth’s surface as
albedo increases, so surface tempera-
tures drop. This in turn fosters greater
subsidence, or sinking motion in the at-
mosphere. Since subsiding air is dry,
rainfall would decline. The degraded
area would feed on iwself, becoming ever
more desert-like.??

Tests of Charney's hypotnesis using
climate models generally confirmed it:
large increases in albedo did indeed re-
duce rainfall. Less clear, however, was
how smaller changes in reflectivity
would affect rainfall and whether the
patchy pattern of desertification could
produce albedo changes sufficient to af-
fect rainfall levels.

Another worrisome link surfaced from
the modeling studies of J. Shukla and Y.
Miniz. They examined the effects on
rainfall of changes in evapotranspira-
tion, the transfer of water vapor from the
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land surface to the atmosphere through
evaporation or transpiration by plants.
For evapotranspiration to occur, the soil
must be sufficiently moist and vegetation
must be present to bring that moisture
inte contact with the air. Presumably if
evapotranspiration is an important
source of atmospheric water vapor in a
given locale, rainfall levels could decline
if it diminishes. Shukla and Min¢z found
just that, although, as with Charney’s
study, their findings pertained to
changes of a large magnitude and wide
extent. Once again, land degrada-
tion—by diminishing the vegetative
cover needed for evapotranspiration—
was linked to climatic change.?!

Meanwhile, meteorologist Sharon
Nicholson was analyzing rainfall data
from roughly 300 sites in some 20 coun-
uries of Africa. She calculated a long-
term average from data covering 1901~
74, and then calculated the annual
percentage deparwures from that long-
term average for 1901-84. Between
1967 and 1984, the region experienced
17 consecutive years of below-normal
rainfall, by far the longest series of con-
secutive sub-par rains in the 84-year re-
cord. Annual rainfall in 1983 and 1984
fell more than 40 percent short of the
long-term average. Interestingly, Nich-
olson also analyzed northern sub-Saha-
ran rainfall levels according o three
east-west (rending zones and found that
drought was most persistent in the
northern. most arid band. where the al-
bedo and low evapotranspiration feed-
backs would be greatest.3?

The global circulation models used in
climate siudies are composed of equa-
tions that mathematically describe the
laws governing atmospheric motion.
Such models allow scientists to examine
how changes in certain parameters—
such as albedo. soil moisture, or the
carbon dioxide concentration—affect
large-scale atmospheric circulation. Un-
fortunately, they are not sufhiciently




Ane-tuned to predict changes for specific
locauons. Yet as meteorologist F.
Kenneth Hare points out. plausible hy-
potheses exist *“‘that blame the albedo
and soil moisture feedbacks for the in.
tensificadon of drought in Africa.”
While scientists cannot yet know
whether dryness will persist, he says,
“there are now many more climacolo-
gists who are prepared to say that desic-
cation will continue than there were at
UNCOD [the U.N. Conference on
Desertihcauon] in 1977."33

Research in the Amazon basin of Bra-
zil suggests that land degradation can
alter the hydrological cycle in humid re-
gions as well. Eneas Salati has swdied
the water budget of a 25-square-kilome-
ter basin located 60 kilometers north of
Manaus and found that sweams carry
away roughly 25 percent of rainfall,
while transpiradon by trees and plants
returns to the atmosphere nearly 50 per-
cent and evaporation the remaining 25
percent. Thus, fully three quarters of the
rainwater falling in the basin returns as
water vapor to the atmosphere. 34

Salad points out that moisture-laden
air from the Atlantc Qcean carried west-
ward by the winds provides about half
the water vapor leading to rajnfall in the
Amazon region. Evapotranspiration
from the forest itself supplies the other
half. Thus, water recycling by the Ama-
zon vegetation plays a crucial role in sus-
taining rainfall levels, a role that in-
creases in importance at greater
distances from the Atlantic.%5

Deforestation alters this hydrologic
padern. More rainfall runs off, and less
gets recycled back to the aumosphere 10
generate new rainfall. It remains uncer-
tain what amount of forest clearing
might initiate significant rainfall de-
clines, or if the crossing of some defor-
estation threshold could precipitate a
sudden change. An esumated 12 percent
of Amazontan rain forest in Brazil al-
ready has been cleared. Salati suspects,
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though he cannot support this, that
changes in the water budget may
become noticeable when 20-30 percent
of the region has been deforested, espe-
ctally if most of the clearing occurs in the
eastern Amazon, where rainfall recycling
begins. %

Satellite da@a show clearly that defor-
estation in parts of the Amazon is ac-
celerating. In the Brazilian stawe of Ron-
donia, for example, the area deforested
has grown at an exponental rate be-
tween 1975 and 1985; 1 million hectares
were cleared just between 1984 and
1985, If the exponential rate continues,
half of the state’s tropical forests will dis-
appear by the early ninetes, and all will
be gone sometime around the turn of
the century.®?

As noted earlier, satellite data for the
whole Brazilian Amazon show that 8 mil-
lion hectares were cleared in 1987 alone,
5 to 6 million more than were thoughtto
have been leared annually in the early
eighties.®8 If clearing continues at such a
pace, Brazilians may face a multiple trag-
edy: the replacement of productive rain
forest with cropland or grassland that
loses its fertility and must be abandoned
after several years. and reduced rain-
fall—not only in the Amazon basin itself,
but, because the basin exports water
vapor to the south, possibly in the agni-
culwral lands of the central plateau.

Regardless of whether desertification
and deforestation cause rainfall o di-
minish, hydrologic balance hinges on
how the land and its vegetative cover are
managed. When rainwaczr hits the land,
it either immediately run: off into rivers
and swreams to head back to the sea,
soaks into the subsurface to replenish
soil moisture or groundwater supplies,
or is evaporated or wranspired back into
the atmosphere. Land degradation shifts
the proportion of rainfall following each
of these paths. With less vegetative cover
and with soils less able to absorb water,
degraded land increases runoff and de-
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creases infiltration into the subsurface.
The resulting reduction in soil moisture
and groundwater supplies worsens the
effects of drought, wEile the increase in
rapid runolf exacerbates flooding.

In India, scientists now blame de-
forestation and desertification for
the worsening of droughts and
floods.

Wha1 appear, then, 10 be conse-
quences and signs of meteorological
droughh—withered  crops, falling
groundwater levels. and dry stream
beds—can actually be caused as much or
more by land degradation. Perhaps no-
where has this case been made more
convincingly than in India. where a
growing number of scientists now blame
deforestation and desenification for the
worsening of droughts and floods.
Writes Jayama Bandyopadhyay of the
Research Foundation for Science, Tech-
nology and Natura! Resource Policy in
Dehra Dun. “With an amazing rapidity
acute scarcity of water has grabbed the
centre siage of India’s national life . . . .
State afier state is trapped into an irre-
versible and worsening crisis of drought,
desertification and consequent water
scarcity, threatening plant. animal and
human life.”3¢

Water shortages plagued some 17,000
villages in the state of Uutar Pradesh in
the sixties; by 1985, that figure had risen
nearly fourfold, to 70,000. Similarly, in
Madya Pradesh. more than 36,400 vil-
lages lacked sufficient water in 1980; in
1985, the number totaled more than 64,-
500. And in Gujarat, the number of vil-
lages short of water tripled between
1979 and 1986, from roughly 3,840 to
12,250.40

Michael Mortimore of Bayero Univer-
sity in Nigcria has studied villagers' re-
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sponses to drought and famine in parts
of the northern states of Kano and
Borno. He finds that their survival
strategies lead inevitably to further deg-
radation of the land, diminishing their
chances for compleie recovery. When
drought claims large portions of their
livesiock and crops. for example, they
may turn to cuiting and selling more
firewood, construciion materials, and
other wood products, thereby incres sing
pressures on local woodlands. To < ym-
pensate for lower yields, they may also
shorten fallow periods and cultivate ad-
ditional marginai land. Their reduced
animal herds supply less manure, lead-
ing to a drop in the fertlity of ther
fields.4!

When drought ends, the villagers thus
begin their recovery from a severely
compromised position: more highly de-
graded fields and woodlands, not to
mention greater poverty. As Mortimore
says, “By a set of actions—raiional in
themselves—~the overall productivity of
the system deteriorates in a sertes of ir-
reversible steps linked with the occur-
rence of droughts. It is only necessary
for us to add population growth—as an
independent variable—to complete this
scenario of a structurally unstable sys-
tem.”4?

Drought and degradation reinforce
each other by preventing land from
recovering from stress. Whereas healthy
land will bounce back to its former pro-
ductivity after a drought, degraded and
abused land frequently will not. For
much of the Third World, especially
parts of Africa and India, a return to
“normal” rainfall levels may not mean a
return to past levels of productivity. And
if land degradation actually causes rain-
fall to diminish, a cycle could be set in
motion that leads to long-term economic
and environmental decline—andto even
greater hunger and human suffering
than witnessed in Africa and India dur-
ing the eighties.




REGAINING LAND
PrRODUCTIVITY

A search for solutions to halting desert-
ificarion’s spread wrns up no quick fixes.
With 1he causes tied 10 varied mixes of
physical, social, and economic condi-
1ons, the remedies must be diverse and
tailored 10° the problems and needs of
particular locales. But here and there
—in villages. grassroois organizauons,
research instituces, experiment siations,
development agencies, and governmem
bureaus—technologies and  policies
geared (o restoring the land are being
devised. iried. and shown to have prom-
ise.

Since much degradaion siems from
the extension of cropping or grazing
onio marginal lands thai cannot sustain
those aciivities, changes in 1he way land
. is used and managed lie ac the heart of
rehabilitation efforts. In some cases, de-
grading lands can simply be removed
from production and allowed 10 recover.
The U.S. government has done jusi this
in setting up a Conservation Reserve
and calling for 16 million hectares (40
million acres) of highly erodible crop-
land to be planted in grass or irees by
1990, Farmers gel compensalion from
the government for their lost produc-
1ion, and have already placed an es-
timated 12 million heaares inio the re-
serve under 10-year conwracs. (See
Chapier 3.) Three fourihs of the way 10
its 1990 goal, the program has slashed
1he natonal annual erosion rate by more
than 800 million ons—nearly one third
of the excessive soil losses from U.S.
cropland before the program began.43

A creaiive innialive, the Conservation
Reserve works in large pan because a
price-depressing surplus of crops made
the removal of land from production at-
traciive to farmers and the governmem
alike. Removing the mos: erodible. mar-
ginal land only makes good sense. Butin
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most Third World regions threatened
with desertification, the siruggle to keep
food produciion increasing apace with
population growih and the swelling
numbers of land-hungry peasants makes
shifting a large portion of cropland out
of production almost unihinkable.

In a few pockets of the developing
world, however, land is being restored in
ways thar boih conserve the resource
base and improve people’s living stan-
dards. These efforis take various forms,
bui cemer around measures ithat con-
centraie production on the mos: ferule,
leasi erodible land. thai siabilize sosls on
sloping and oiher marginal land, and
1har reduce rural people’s vulnerability
to crop failure, often by diversifying in-
come-generating opnions ac the village
level.

One such effort is under way in
China's Loess Plateau, the highly eroded
area spanning some 60 million heciares
around 1he middle reaches of the Huang
He. Because of the consiam ithrea thai
the sihi-laden river will flood, the cemiral
governmeni has supporied efforis to
control erosion on ithe plateau for sev-
eral decades. Planting of trees and grass
and the construction of terraces on slop-
ing land have helped stabilize soils on
some 10 million hectares, nearly one
quarter of the area suffering from ero-
sion 44

During the past decade, the Chinese
government’s erosion control sirategy
has wrned (0 sustainable land use sys-
tems that improve the livelihoods of the
region’s rural inhabitants. In 1979, with
support from the United Nauons Devel-
opment Programme, an experiment sta-
tion was established in Mizhi County in
norithern Shaanxi Province, a drought-
prone, highly gullied area, where more
than 60 percem of the land slopes at an-
gles of 25 degrees or greater. Scientists
developed a plan aimed a1 intensifying
crop produciion on a smaller cropland
area, planung much of the sloping land
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in trees or grass, and developing animal
husbandry as an added source of income
for the villagers.4s

In 1984, armed with promising results
from pilot experiments, the government
sought assistance from FAQ's World
Food Programme (WFP) (o replicate the
strategy in a portion of Mizhi County en-
compassing 105,000 peopie and 241 vil-
lages. WFP provides food as an incentive
for farmers to do the work of land recla-
madon and as compensauon for the
cropland converted to trees or grass.46

Quanjiagou, one of the villages in the
project, gives a visitor who has wraversed
hundreds of kilometers of the degraded
Loess Plateau an overwhelming sense of
a land wransformed. Earthen dams built
across the deep gullies have captured
opsoil eroding off the hillsides, creating
Aat, ferile fields where farmers have
planted corn. potatoes, and other v ge-
tables. Terraces allow cropping with
minimal erosion on a portion of the
slopes, while cash crop trees, such as
apple, and a leguminous shrub good for
fuel and fodder stabilize the remaining
sloping land. Between 1979 and 1986,
the area planted in crops was halved, but
total crop production increased 17 per-
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cent—an amazing 134-percent gain in
productivity. (See Table 2—4.) With the
added value from tree products and ani-
mal husbandry, per capita income in the
village has more than doubled.4?

Average costs of these efforts, includ-
ing the value of grain supplied by WFP,
total about $162 per hectare if the villag-
ers’ labor is valued monetarily, $54 per
hectare if it is not. While this sum is large
relative to per capita income. the invest-
ment is modest compared with many
other development projects, such as es-
tablishing fuelwood plantations or ex-
panding irrigation, which often cost up-
wards of $1,000 per hectare 18

In the drought-plagued, degraded
highlands of Ethiopta, similar food-for-
work projects are under way in some 44
catchments. Like efforts on the Loess
Plateau, they are aimed ac integrating
conservation and development to both
rehabilitate the land and boost crop pro-
ducton. A key feawre of the Ethiopian
efforts is simple structures called bunds,
walls of rock or earth consuructed across
hillsides (o catch soil washing down the
slope. Soil builds up behind the bund,
forming a terrace that both diminishes
erosion and enhances water infiltration.

Table 24. China: Effects of Land Rehabilitation Strategy in Quanjiagou
Mizhi County, 1979-86

Effects 1979

1986 Change

Land Use

Cropland 234

Trees 60
Pasiure 16

250

Crop Production

Per Capila Income 127

{hectares)

{percent)

117 — 50
111 + 85
83 +419
{tons) {percent)
293 + 17

{percent)
+ 146

{yuan!)
313

1As of mid.November 1988, 1 yuan exthanged for U.S. 27¢.
sOURCE: Shaanxi Control Instilute of the Loess Plateau. “Briel Introduction on the Con'_lprehensive Control
in Quanjiagou Experimental Walershed.” unpublished paper. Shaanxi Province. China. August 1987.
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Bewween 1976 and 1985, through pro-
Jjects sponsored by the United Nauons
and various foreign aid agencies, Ethi-
opian farmers built 600,000 kilometers
of bunds and about 470,000 kilometers
of terraces for reforestation of steep
slopes. Though impressive, these efforts
are only a starc just 6 percent of the
threatened highlands are now pro-
tected.4?

No mauer how creative a strategy,
land rehabilttation hinges on a set of ef-
fective technologies that will be adopted.
By working in partnership with villagers,
scientists and development workers
come (o know their needs, priorities, and
culwral practices. and can promote ap-
propriate technologies. Soil scientist
Rawan Lal makes the basic but crucial
observauon that “the subsistence farmer
who risks famine would consider a suc-
cessful technology o be the one that
produces some yield in the worst year
rather than the one that produces a high
yield in the best.”5¢

Simple techniques of soil and water

conservation that add nuwients and
moisture to the land form the core of
promising rehabilitation efforts. Work at
the Internavonal Institute of Tropical
Agriculure in Ibadan, Nigeria, has
shown, for example, that applying a
mulch of crop residues at rates of six
tons per hectare can provide nearly com-
plete erosion control on slopes of up 0
15 percent, allowing sustainable crop-
ping of such land. The mulch protects
the soil from the impact of raindrops.
increases rainfall infiltration, conserves
soil moisture, and improves soil struc-
ture, all helping 1o boost vields. In field
trials, a mulch of six tons per heciare has
led 10 yield increases over nonmulched
plots of 83 percent for cowpeas, 73 per-
cent for cassava, 33 percent for soy-
beans, and 23 percent for maize.5!
Many subsistence farmers are aware of
the benefits of mulching, but usually do
not have sufficient plant residues w0
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apply w their fields at the needed rates.
One strategy that remedies this is alley
cropping—an agroforesury design jn
which food crops are planted in alleys
beuwveen hedgerows of trees or shrubs.
The hedgerow wrimmings provide a
good mulch for the crop, besides help-
ing meet other needs such as fodder for
animals and fuelwood for heating and
cooking. Planting the hedges along the
contours of sloping land reduces rainfall
runoff and soil erosion. Even though the
hedgerows take up land, crop yields per
hectare suffer litde if ac all, and some-
times even increase.5?

Niwrrogen-fixing (rees, including some
species of acacia, gliricidia, and leuca-
ena, are especially useful for agrofores-
try since they help improve soil fertility
and maintain productivity. Sudanese
farmers who leave natve Acacin senegal
trees on their cropland can grow millet
continuously for 15-20 years, compared
with 3-5 years if they remove the wrees.
Similarly. research in Senegal has shown
that an integrated crop-livestock-tree
system, using Acacia albida, could sus-
tainably support several times more peo-
ple per hectare than the average for the
region. This acacia drops its leaves dur-
ing the rainy season, adding nitrogen
and organic macer to the soil; in the dry
season, it produces pods good for fod-
der and leaves that offer shade to live-
stock whose dung, in turn, enhances soil
fertilicy.53

Another promising prospect for fight-
ing land degradation js a densely wfied,
deep-rooted plant called vetiver grass.
Nauve to India and known there as khus,
veuver grass offers a simple, inexpensive
aliernauve o the construction of bunds
and earthen walls to slow sheet erosion
on sloping cropland. It can be estab-
lished for bewween I and 10 percent of
the cost of these other measures, and it
requires no maintenance. Vetiver seems
0 survive in all climates, and has done
well even during the last four years of
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drought in India. Since the most com-
monly used species (Petiveria zizanioides)
propogates only by root division, there
is no danger of it spreading out of con-
trol. 34

Vetiver grass forms a vegetative
barrier that slows runoff, allowing
rainfall to spread out and seep into
the field.

When planted w0 form continuous
hedges along the contours of a hillside,
vetiver grass forms a vegetative barrier
that slows runoff, allowing rainfall w0
spread out and seep inw the field, and
traps sediment behind it, forming a nat-
ural terrace. Farmers need only give up
a 50-cenumeter strip of their cropland
for eact. conwour hedge of vediver, and
the resulung soil and water conservation
gains far outweigh the small amount of
land lost from production. Yields typi-
cally increase at least 50 percent over
those from traditional cultivation meth-
0ds .55

Land restoration also requires incen-
tives that motivate rural people o build
terraces, plant trees, or do whatever
needs to be done and—equally impor-
tant—to maintain what they putin place,
Without such incendves, govemments
and aid organizations face the prospect
of footing the bill for land rehabilitation
efforts everywhere they are needed—
clearly, an impossible task.

Recent economic reforms in China,
for example, give farmers the security
in land tenure and fair prices needed 10
encourage improvements in the land.
Under the ‘responsibility system,”
farmers can sell on the free market
whatever they produce above their
quota o the state. Although the gov-
ernmert stidl owns the land, families
can enter into long-term contracts to

ol
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use it, and in many cases this right-of-
use is tnheritable. In Mizhi County,
each household’s allocation of cropland
remains valid for 15 years. Tenure for
paswre ard wooded land ranges from
30 t0 50 years, and can often be passed
on o children 56

In Edhiopia, on the other hand, the
government owns the land and gives
Peasant Associations the responsibility
of allocating it 1o farm families for their
use. Since the Peasant Associations can
redisaibute the land, farmers using any
given plot have no guarantee that they
will benefit from any long-term improve-
ments they make. As in many countries,
a long-standing policy of keeping food
prices low to appease urban dwellers has
further discouraged farmers from in-
vesting in land productivitv. A promis-
ing step was taken in mid-1988, how-
ever, when plans were announced to
begin raising prices in certain regions
for the portion of crops that farmers
must sell o the government.5?

Unfortunately, successes with range-
tand rehabilitatdon form a rather short
and unconvincing list. Restoring the na-
wurally fluctuating range resource—
given periodic drought, shifting num-
bers of range animals, and the fact that
mobility is central 1o nomadic pastoral-
tsts’ survival—presents formidable chal-
lenges. Yet a few promising efforts dot
the landscape. In northern Nigeria, re-
searchers at the International Livestock
Center for Africa (ILCA) are experi-
menting with “fodder banks,” reserves
of nitrogen-fixing crops that can provide
nutritdous feed for liveswock during the
dry season. Other efforts focus on redis-
tributing livestock 1o even out pressures
on the range. For example, ILCA is help-
ing Ethiopian pastworalists to dig more
ponds that retain water for several
months inwo the dry season, thereby
hoping 0 reduce localized overgraz-
ing.>®

Perhaps the clearest success in range-




Halting Land Degradation

land restoration springs from the revival
of the anciem *Hema™ sysiem of coop-
erative management in Syria. Coopera-
tives are established thar each have sole
grazing rights (o a demarcated area of
range. Families in the cooperative are
then granted a license 10 graze a certain
number of sheep within that area. By re-
ducing overgrazing, the system has en-
abled the revegetation of 7 million hec-
tares of rangeland.5®

Much less irrigated cropland than
rainfed land suffers from degradaiion,
but the cost of this degradation is great,
both because of irrigated land’s high
production potential and because of the
large investments that have gone into it.
An expensive and daunting task, reha-
bilitation of salinized land has not re-
ceived the auention it deserves. Paki-
stan, among the countries most affected.
has perhaps tried hardest to tackle it, but
has achieved only mixed results.

In 1960 the government commitied it-
self 1o draining sali-affected lands by in-
stalling vertical ube wells, Two decades
and over 12,000 iube wells later, the
area reclaimed still fell far short of the
target. Although the technology had
proved effective, the public programs
had actually reclaimed less land than the
combined effects of private tube wells
and an improved water supply. The
Sixth Five Year Plan, 1983 10 1988, al-
located an astonishing 43 percent of the
total water budget to drainage activities.,
and established credits and subsidies to
further encourage private development
of tube wells.50

In Egypt, a drainage system covering
only a small portion of the Nile Dela
Valley has been estimated 1o cost $1 bil-
lion. Such high sums partly explain why
governments tend to ignore the prob-
lem, and why preventing salinization in
the first place—by increasing irrigation
efficiency and providing for adequate
drainage when irrigation systems are
built—is crucial .
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JOINING THE BATTLE

Why. more than a decade after a global
goal was set to stop desertification by the
year 2000, are we losing more trees,
more topsoil. and more grazing land
than ever before? The easy answers are
that governments fail 1o grasp the sever-
ity of the threat, lack the political will to
give it priority. and devote insufficient
financial resources to combat it. But a
more fundamenial reason may lie in the
very nature of “desentification control”
itself. It crosses all craditional discipli-
nary and bureaucratic boundaries, in-
cluding agriculture, forestry. pasioral-
ism, and water management. Lasting
solutions are rooted as much in social
and economic reforms as in effective
technologies. Telescoping desenifica-
tion control inte a single program or
plan of action defies the reality that it is
inseparable from the broader notion of
sustainable development.

All the elements needed 10 reverse
{and degradation exist, but they have not
been joined effectively in the batle or
given the resources needed 10 mount an
adequate fight. In the United Nations
Environment Prograinme and its Execu-
tive Director, Mostafa Tolba, desertifi-
cation control hag a strategic headquar-
ters and a strong. commiued leader. But
the amoum of funding mobilized for
desertification control over the last
decade has fallen far short of needs. Har-
old Dregne estimates that an average of
$170 million per year was spemt by
donor agencies on field-level desertifi-
cation control between 1978 and 1983,
compared with an estimated $1.8 billion
of annual expenditures needed 1o com-
bat desertification adequately. UNEP
places invesiment needs at $4.5 billion
per year to bring desentification under
control within 20 years. Several coun-
tries have developed the national plans
of action called for by the 1977 Nairobi
conference, but only three—Burkina
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Faso, Mali, and Tunisia—have appar-
ently drummed up sufficient support to
begin successfully implementing them.
The United Nations Sudano-Sahelian
Office intends to push implementation
of four existing plans before the end of
1989 in this northern part of Africa.5?

While this top-down approach pro-
ceeds at a glacial pace with few measur-
able gains, efforts at the village level
have produced numerous, albeit small
successes. (See also Chapter 9., On the
island of Cebu in the Philippines, for ex-
ample, local farmers have been working
with U.S.-based World Neighbors since
1982 to stem soil erosion on the steep
slopes they cultivate. Initially, the World
Neighbors project director led the semi-
nars on contouring and other tech-
niques; later, villagers familiar with the
methods took over the presentations.
Two years into the project, 74 farmers
were participating and 25 kilometers of
erosion contrasl structures had been
built. Three new sites were added by the
end of 1987, and project workers now
expect 750 farmers to adopt the conser-
vation techniques.53

Efforts at the village ievel have pro-
duced numerous, albeit small suc-
cesses.

In western Kenya, 540 different local
organizations—mostly women’s groups
and primary schools—are working with
the U.S.-based organization CARE to
promote reforestation. CARE provides
the materials needed to establish nurser-
ies, as well as training and extension ser-
vices, but local people do the planting.
Each group plants between 5.000 and
10,000 seedlings annually, collectively
amounting to nearly a third of the plant-
ings the government estimates are
needed.®

53
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The greatest hope of reversing land
degradation lies in marrying stepped-up
international support and technical
guidance with the commitment and ex-
perience of organizations operating at
the local level. Although that presents an
onerous set of institutional challenges,
there are some promising signs.

Recognizing that community-based
initiatives have higher success rates and
more lasting impacts than “top-down”
projects, UNEP is strengthening its co-
operation with nongovernmental orga-
nizations (NGOs). 1%[6 agency currently
supports several grassroots projects
through the Nairobi-based African
NGOs Environmental Network, and has
also helped launch the Deforestation
and Desertification Control NGO Net-
work in the Asia-Pacific region. A similar
network is being established for Latin
America. In addition, UNEP has pro-
vided $35,000 w0 bolster tree planting
efforts in southern India through the
Millions of Trees Club, a grassroots
group that has set up people’s nurseries
and training centers for reforestation.
During the two years of UNEP’s support,
the number of nurseries grew from 20 10
45, and from them more than 2 million
trees and shrubs were planted.s?

Another promising sign emerged in
December 1985, when representatives
from 41 African governments, regional
organizations, and NGOs gathered in
Cairo for the first African Ministerial
Conference on the Environment. The
conference’s prime objective was devel-
oping a cooperative program aimed at
arresting environmental degradation on
the continent and helping Africans
achieve food and energy self-sufficiency.
Toward that end, a Cairo Plan was set
forth that called for two sets of pilot pro-
jects.66

The first involves selecting three vil-
lages in different ecologica% zones in
each of 50 African countries and imple-
menting ecologically based develop-



ment schemes in each. The second
focuses on rehabilitating rangelands,
and calls for one pilot project in each of
30 countries designed (o produce fodder
from small plots irrigated by animal-
powered water pumps. The goal is to
produce enough fodder (o carry village
herds through the dry season so that de-
graded rangelands have a chance (o re-
cover. Itis hoped that through these 180
demonstration Projects, which will in.
volve working closely with NGOs and
villagers, successful and replicable
strategies will emerge.57

Funding for the Cairo Plan is 10 come
from African governments themselves as
well as from international donor agen-
cies. UNEP, which is helping coordinate
the effort, is currendy working to round
up support. So far, about 5 projects have
received funding. and up w0 20 others
are in the pipeline. 68

Bilateral donor agencies also have an
important role o play in stimulating ac-
tion at the local level. By funneling more
money through NGOs rather than na-
tonal government agencies, they can
often ensure more bang for the develop-
ment buck. The U.S. Agency for Interna-
tional Development (AID}, for example,
sponsors a $27-million Agroforestry

uctreach Project in Haiti, which is ad-
ministered through three private volun-
tary organizations. Operation Double
Harvest produces and diswributes seed-
lings and manages demonstration tree
farms. CARE provides agroforestry
training and extension services o farm-
ers in the severely degraded northwest-
ern region. And the Pan American De-
velopment Foundation works with more
than 120 Haitian voluntary groups,
many of them church-related, by train-
ing “promoters” to help farmers plant
and care for trees on their farms and to
report back on which strategies are prov-
ing successful 69

So far, some 130,000 farmers have
planted more than 35 million trees, not
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only conserving soils and boosung crop
yields, but helping meet their needs for
fuel and fodder. While inidially the pro-
ject paid fartners o plant and care for
the seedlings, the benefits of agrofores.
try soon rendered the payments un-
necessary. Indeed, farmers’ demand for
seedlings currendy exceeds what the
nurseries can provide. Project officials
hope that, having tapped into and
strengthened existing newworks at the
local level, the reforestation effort will
continue long afier the project money is
spent.70

Building institutional bridges bewween
research organizatdons and. farmers'
fields is also crucial in the baule against
land degradation. Technologies per-
fected on experimental research plots
often need adapting to suit the needs
and conditions of small farmers. The
Tropical Agriculural Research and
Training Center (CATIE, from the
Spanish), located in Turrialba, Costa
Rica, serves just such a role for its six
Central American and Caribbean mem-
bers: Costa Rica, the Dominican Repub-
lic, Guatemala, Honduras, Nicaragua,
and Panama.”!

CATIE's acuvities focus on develop-
ing integrated crop, livestock, and forest
production systems suited to subsistence
farming in the tropics. David Joslyn of
AID, which provides 65 percent of
CATIE’s $13-million annual budget
knows of no other institution like it; “In
both training and research, the organiza-
tion accomplishes what the small coun-
tries of Central America could never ac-
complish alone."'7?

Without adequate incentives for small
farmers o invest in their land, the tech-
nologies developed ac research instituces
and the land use strategies tested
through aid projects will not spread
widely enough to make more than a dent
in desertification. As noted earlier, re-
forming land ownership and tenure poli-
cies and providing access o credit for
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smallholders 1s vital o the reversal of
land degradation. Special emphasis
needs o be placed on the stawus of
women—especially in Africa, where the
disparity bewween the work women do
and the rights they have is greatest.

Of the muldlateral development orga-
nizauons, the Intemational Fund for Ag-
riculural Development (IFAD} is heads
above the others in incorporating these
needs into its projects more thoroughly.
This decade-old U.N. agency has now
carried out about 190 projects, and in
the words of IFAD president Idriss
Jazairy, they are '"people-oricnied” and
built upon the philosophy that develop-
ment involves the “liberaton of [peo-
ple’s] creative potenual.”??

An IFAD project in Kenya, for in-
stance, operates through women’s sav-
ings clubs and other community groups
to enhance women’s access (o credit,
farm supplies, and extension services.
Another, in The Gambia, works to up-
hold women’s (raditional cultivation

rights under a new land disturibution
scheme and establishes day-care centers
for children of women whose workloads
have increased with the introducdon of
double-cropping. While the provision of

child-care services may seem far
removed from deseruficaton control,
freeing women to do the work of raising
land productvity could in fact be an es-
senual first step.”#

Expanded research into crop varieties
and producton systems appropriate for
the lands and people at risk from deser-
ufication is also crucial. With the high-
yielding, Green Revolutdon package of
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technojogies having capwred the re-
search limelight over the last several
decades, efforts to improve the produc-
uvity of subsistence farming are just be-
ginning to get the auenton they de-
serve. Research on cowpeas, fo
example. an imporiant leguminous crop
in Africa, has led to varteties harvesta-
ble in 50-60 days instead of 90-100.
That paves the way for double- or even
triple-cropping in some regions, which
would reduce pressures (o extend culu-
vaton (o marginal lands. A new
drought-tolerant sorghum has yielded
double or uiple that of radidonal vari-
eties in the Sudan. By boosting per-hec-
tare production, its spread among
smallholders also would allow some
erodible lands that would otherwise be
culivated o be planted in soil-siabiliz-
ing tree or fodder crops.?s

Finally. with much degradation siem-
ming from excessive human pressures
on the land, reversing it will require a
dramauc slowing of populaton growth.
If current growth rates persist, Africa’s
worn-out lands will need to support an
additdonal 263 million people by the
year 2000, roughly equivalent (o adding
wwo more Nigenas. India will grow by
nearly 200 million people, or 24 percent,
and the Philippines—with the fastest
growth rate in Southeast Asia—by more
than a third. No mauer how much fund-
ing comes forth, or how fast effective
technologies spread, or how diligendy
governments implement land reforms, a
lasting victory overland degradaton will
remain ouwt of reach until populadon
pressures ease.?6
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Reexamining the World
Food Prospect

Lester R. Brown

At 1he gan of the 1987 harvest, wond
grain stocks totaled a record 459 million
tons, enough to feed the world for 101
days. When the 1989 harvest begins, the
“carryover” stocks will likely drop 1o 54
days of consumption, lower even than
the 57 days ac the beginning of 1973,
when grain prices doubled. During a
brief two years, world reserves of
grain—which account for half of all
hurman caloric intake when consumed di-
rectly and part of the remainder in the
form of meaq, milk, cheese, buuer, and
eggs—will have plummeted from the
highestlevel ever o the lowest since the
years immediately following World
War I.1

Stocks have declined precipitously be-
cause food demand has continued its
population-driven rise while production
has fallen at a record rate. In 1987, a
monsoon failure in India conuibuted to
an 85-million-ton drop in world output.

An expanded version of this chapter appeared as
Worldwatch Paper 85, The Changing World Food
Prospect: The Nineties and Beyond.
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In 1988, drought-reduced harvests in
the United States, Canada, and China re-
duced world grain output a further 76
million tons.?

The drought that afflicied the United
States in 1988 is by many criteria the
most severe on record—so severe that
domestic grain production has fallen
below consumption for perhaps the first
time ever. North America, which sup-
plies most of the world’s wheat and feed-
grain exports, is able (o maintain exports
during the 1988/89 wrade year only by
selling its carryover stocks. A severe
drought in 1989 will reduce exports (o a
trickle, creating a world food emer-
gency3

The central question raised by this
overnigh depletion of world grain re-
serves is, What are the odds that North
America will experience ancther severe
droughtin 1989? Are the three drought-
reduced harvests of 1980, 1988, and
1988 simply reruns of the types of
droughts that occurred in the thirtics, or
do they foreshadow an agriculwral fu-
wure in a world where summers in mid-
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continental North America will be far
hotter? No one knows.

Drought can be caused by below-nor-
mal rainfall, by above-normal tempera-
wres (which increase evaporation), or
both, as was the case in 1988, Record-
high temperatures in key U.S. agricul-
tural areas during the summer of 1988
contributed to the reduced harvest. This
unprecedented summer cannot be con-
clusively linked o the long-projected
global warming, but both the reduced
rainfall and the higher temperatures in
the North American agricultural heart-
land are consistent with projected
changes in climate associated with the
buildup of greenhouse gases. Many
meteorologists believe it is likely thad the
warming is now under way. If so,
droughts and heat waves will occur with
increasing frequency, making it more
difficult to rebuild stocks once they are
depleted. (See Chapter 1.4

The future of agriculture is being
shaped increasingly by environ-
mental trends and resource con-
straints,

In addition 0 the drought-reduced
harvests, the growth of world food pro-
duction appears © be losing momen-
tum. Between 1950 and 1984, world
grain cutput climbed from 624 million
tons to 1,645 million tons, a prodigious
2.6-fold gain that raised per capita grain
production by 40 percent. Since then,
output per person has declined each
year, falling 14 percent over the last four
years. In part, this fall measures the un-
sustainable use of soil and water.*

No one knows what share of world
food output is unsustainable, but some
tdea of its scale can be gleaned by look-
ing at U.S. agriculture. Under the Con-
servation Reserve Program, the U.s. De-

o
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partment of Agriculure (USDA) is
taking 11 percent of the country’s crop-
land out of production, convening it to
grassland or woodland, because it is oo
erodible o sustain continuous cropping.
Irrigated area has shrunk 7 percent since
1978. Even so, water tables are sal! fall-
ing by six inches to four feet per year
beneath one fourth of U.S. irrigated
cropland, s«ggesting that further shrink-
age is in prospect.$

If the estimated 57 million tons of U,S.
grain output—roughly one sixth of the
wtal—produced with this unsustainable
use of soil and water is subtracted from
world output, the surpluses of the eight-
ies disappear. More seriously, subtract-
ing unsustainable output for the United
States alone from world food production
puts sustainable world production below
consumption.?

Depressed farm prices during the
eighties have clearly slowed investment
in agriculture, but other forces are shap-
ing the world food prospect. For in-
stance, the backlog of unused agricul-
tural technologies that farmers can draw
upon in some countries is dwindling,
making it more difficult for them tw
maintain the rapid output growth of re-
cent decades.

But beyond these economic and tech-
nologicai influences, the fuwre of agn-
culture is being shaped increasingly by
environmental trends and resource con-
straints. Prominent among these are the
continual loss of wpsoil from croplands,
the conversion of cropland o nonfarm
uses, the waterlogging and salting of irri-
gation systems, falling water tables, the
diversion of irrigation water o nonfarm
uses, and now the possible adverse ef-
fects of climate change.

In addition, demographic trends are
making it ever more difficult to achieve a
satisfactory balance between food and
people. The annual addition to world
population, estimated at 86 million in
1988, is projected to exceed 90 million
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in the early ninedes. By the end of the
decade, there will be nearly a billion
more people (o0 feed. In the two regions
with the fastest population growth,
Africa and Latn America, per capita
grain production is falling. If action is
not taken soon (0 reverse these declines.
hunger and malnucrition will spread,
and evenwally food consumption for
more people will fall below the survival
level ®

ProbDUCTION TRENDS

The enormous growth in world grain
output between 1950 and 1984 has no
precedent. Never before had the world
witnessed such an increase in food pro-
duction within one generation. But can
this rapid growth be restored and sus-
tained indefinitely?

The last four years may help answer
these questions, After increasing only
slighty in 1985 and 1986, global grain
production fell sharply in 1987 and
again in 1988, (See Figure 3-1) As
noted earlier, in per capita terms it has
fallen each year since 1984.°

The overall loss of momenwum in

Million
Tons
2,000

Sources: US. Dept. of
Agriculture, Worldwatch
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Figure 3-1. World Graln Production,
1950-38
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world grain output, exacerbated by the
monsoon failure in India in 1987, the
North American and Chinese droughts
in 1988, and large areas of cropland
idled under U.S. commodity supply
management programs in both years,
has depressed the world grain harvest by
nearly 10 percent in (wo yvears. Record
back-to-back declines have interrupted
nearly four decades of steady growth in
world grain output, one of the most pre-
dictable of global economic trends since
World War 11

During the mid-eighties. grain pro-
duction plateaved in some of the world's
most populous countries, including
India, Indonesia, Mexico. and China.
India more than tripled its wheat harvest
bewween 1965, when the Green Revolu-
tdon was launched, and 1983, sharply
boosting total grain output. Since then,
grain production has not increased there
ac all.1e

Indonesia doubled its grain harvest,
consisting almost entirely of rice, be-
tween 1970 and 1984, but output has
since leveled off. Indonesia’s reseule-
ment program, designed to alleviate
land hunger by moving people from
densely populated Java o the outer is-
lands, has been widely judged a failure
and has nearly halted. In contrast to
Java’s rich soils, those of the outer is-
lands typically deteriorate, and racher
quickly, once the dense rain forest is
cleared for farming.}!

Mexico, where the Green Revoludon
originated, boosted its grain harvest
fourfold bewtween 1950 and 1984. There,
o, production has stagnated, largely
because the area in grain has declined
one tenth during the eighdes. This
shrinkage, as degraded cropland is aban-
doned and as some areas are converted
to nonfarm uses, is offsetting the gains in
yield per hectare.1?

China may illustrate the leveling off
most dramatically. The economic re-
forms that quickly led to exploitation of
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a large backlog of unused technologies
boosted grain production by nearly half
bewtween 1976 and 1984, an impressive
achievement by any standard. Since
then, China’s output has actually fallen
slighty. Beijing’s official goal early in
1988 was to regain the record level of
1984. Notwithstanding an increase in
grain procurement prices for the 1988
crop. China’s efforts (o regain the 1984
harvestlevel failed for the fourth consec-
utive year.13

The food prospect for China is of spe-
cial concern. not merely because it is the
world’s largest consumer, but because
its planners may be gready overestimat-
ing fulure gains in production. They
project a 130-million-ton increase in
grain producuion by the end of the cen-

tury, or roughly a third, bud is this really

feasible? The recent experience of three
other countries in East Asia with similar
population/land ratos, and that have
undergone rapid industrial develop-
ment comparable (o that now under way
in China, calls this goal into question.!4

In Japan, Taiwan, and South Korea.
grain production has been declining for
many years. In each of the three, the his-
torical peak came during the 1l-year
span between 1967 and 1978. From
their respective peaks, producuon has
declined more than one fourth in Japan,
by one fifth in Taiwan, and by one sixth
in South Korea.!s

The reasons for these common trends
are clear. With a small area of cropland
per person, it becomes difficult io boost
output per worker in agriculture as fast
as in indusury. The rapid rise in labor
productivity and income in the industrial
secter pulls workers out of agriculture,
As a result, the area multiple-cropped—
growing more than one Crop per year in
one field—begins to decline. In additon
to siphoning labor out of agriculture, the
nonfarm sector also draws land away
from farmers. Record rates ofindustrial-
ization lead to rapid growth in land used
for the construction of factories, ware-
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houses. access roads. and, as affluence
rises, new housing. In each of these East
Asian countries, the decline in grain area
was followed in a mauer of years by a
decline in grain producudon.

For densely populated countries that
are mdustrializing rapidly. the compara-
tive advantage lies in industry, not in ag-
riculture. As a result, these three coun-
tries have gready increased their grain
imports over the last decade or two—an
obviously sensible policy. Although all
three zre largely self-sufficient in rice,
they import most of their wheat and
nearly all of their feedgrains. In 1987,
imports accounted for 71 percent of
Japan’s grain consumption, 72 percent
of Taiwan’s, and 59 percent of South
Korea’s.18

Eastern Europe and the Soviet
Union are slowly reducing their de-
pendence on outside grain.

The experience of these three coun-
tries may explain why China is now hav-
ing such difficulty boosting grain pro-
ducuon. Like its neighbors. China is
densely populated and has a small area
of cropland per person, a rapid rate of
industrial development, and a nonfarm
sector thatis pulling both labor and land
away from agriculture. In addition, in
China’s water-scarce north, the nonfarm
secror is diverting water from irriga-
tion.1?

China’s grain area peaked in [976,
Jjust 12 years before grain production did
the same. With grain yield per hectare
already four fifths of thac in Japan,
achieving the yield increases that are
needed (0 reach the one-third increase
planned by the year 2000 will not be
easy.t®

In 1988, China imported 5 percent of
its grain, roughly 15 million wons. If the
nauon’s efforts (o expand output are no

a9
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more successful than those of its three
smaller neighbors, it might be importing
a steadily growing share of its food dur-
ing the nineties. [f China were to import
15 percent of its needs by 1995, the
amount would total 45 million tons—
more than the 28 million tons now
bought by Japan and the 24 million tons
by the Soviet Union, the world’s leading
grain importers.1?

Perhaps the best indicator of long-
term shifts in food production relative to
demand can be seen in the changing
geographic pattern of world grain trade.
{See Table 3-1.) In 1950, most of the
grain in international trade flowed from
North America to grain-deficit Western
Europe. The rest of the world was essen-
tially self-sufficient. That has changed
dramatically in recent decades. Since
mid-century, North America has in-
creased its grain exports more than five-
fold, from 23 million to 119 million tons,
emerging as the world’s breadbasket.

Latin America became a grain-deficit
region in the seventies, with net imports
of roughly 11 million tons by 1988. De-
spite a vast land area. Brazil now regu-
larly imports both wheat and feedgrains.
These imports plus those of Mexico,
with its growing food deficit, and of sev-
eral smaller countries more than offset
exports from Argentina.2®

Africa, a largely agrarian continent
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beset by environmental deterioration
and a record population increase, has
become heavily dependent on imported
grain as it tries to offset a two-decade
decline in per capita production. The
northern tier of countries—Egypt,
Libya, Tunisia, Algeria, and Morocco—
now bring in half the grain ihey con-
sume. Even with continental imports of
an estimated 28 million tons in 1988,
millions of people in sub-Saharan Africa
were left hungry and malnourished,
some on the verge of starvation.2!

The combinaon of a small and
shrinking cropland area per person and
rising prosperity in many countries has
made Asia the leading food-importing
region. Its purchases surpassed those of
Europe during the mid-sixties. and all
indications are that they will continue to
rise during the ninettes and beyond.

Eastern Europe and the Soviet Union,
which were importing at record levels in
the late seventies and early eighties, are
slowly reducing their dependence on
outside grain. Whether they reach self-
sufficiency will depend heavily on the
success of Soviet agricultural reforms.

Western Europe is perhaps the most
interesting regional story. In the early
eighties, it ended two centuries of de-
pendence on imported grain, a depen-
dence that began with 1he industnal rev-
olution and the exchange of manu-

Table 3-1. The Changing Pattern of World Grain Trade, 1950-88!

Region 1950 1960 1970 1980 19882
(million meiric tons)
North America +23 +39 +56 + 131 +119
Lalin America + 1 0 + 4 - 10 - 11
Wesiern Europe -22 —-25 -30 - 16 + 22
E. Eur. and Soviet Union 0 0 0 — 46 - 27
Africa 0 -2 — 5 - 15 — 28
Asia -6 -17 -37 — 63 — 89
Australia and New Zeal. + 3 + 6 +12 + 19 + 14
Plus sign indicales net exports; minus Sign. net imports. *Preliminary.

sources: U.N. Food and Agriculture Organization, Production Yearbook (Rome: various years); U.S. Depart-
ment of Agriculture. Foreign Agriculiral Service. World Rice Reference Tables and World Wheat and Coarse
Grains Reference Tables (unpublished printouts) (Washington. D.C.: June 1988},
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factured goods for food and raw maten-
als with the rest of the world. Steadily
advancing farm technologies, farm sup-
pon prices well above the world marke1
level, and a population growrh rate that
is approaching zero have combined 0
push the region’s net exports above
those of Australia. Aithough West Euro-
pean farmers could face some reduc-
tons in support prices as the costs of
maintaining currentlevels soar, they stll
may be able (o sell more grain abroad
than Australia, which with its semiand
climate will find it difficult to increase
exports substandally.

Undl recentdy, expanding food pro-
duction was largely an economic con-
cern, a matter of formulaung agricul-
tural price policies that would stimulate
investment, Today, rises in commodity
support prices in some countries may
simply result in the plowing of mghly
erodible land or 1he installatdon of more
irngation pumps where water tables are
already falling. Given the soil and water
constraints now facing farmers, the
slower growth in food output of recent
vears is not surprising.

THE CROPLAND BASE

From the beginning of agriculture unul
the mid-twentieth cenwry, most of the
growth in world food output came from
expanding the cultivated area. Since
1950, a combination of the diminishing
fertlity of new land to plow and the
availability of new technologies shified
the emphasis from plowing new land o
raising land productivity. Roughly four
fifths of the growth in world food cutpwt
since mid-cenwry has come from this
source 22

The world grain area increased some
24 percent between 1950 and 1981,
when it reached an all-ime high. (See

State of the World 1989

Million
Hectares
800

2 Sowrce:r US. Dept.
of Agricutture

(950 1960 1970 1980 1990 2000

Figure 3-2. World Harvested Area of Grain,
1950-83

Figure 3-2.) Since then, it has fallen
some 7 percent. That the world’s crop-
land area would expand when the world
demand for food was growing rapidly is
not surprising. What is surpnising—and
worrying—is the recent decline. This is
due partly © the abandonment of
eroded land, as in the Soviet Union;
pardly to the systematic retirement of
such land under conservation programs,
as in the United States; and partly o
growing compeution from nonfarm
sources, a trend most evident in densely
populated Asia.??

From mid-century unial 1981, wo
major surges in the world grain area oc-
curred. The first came in the early fifides,
when the Soviets embarked on the Vir-
gin Lands project. Between 1951 and
1956, they added some 40 million hect-
ares to their cropland base, accounting
for most of the steep growth in the world
grain area.?4

The second surge began when world
grain prices doubled between 1972 and
1973. Farmers throughout the world re-
sponded 0 record prices by plowing
more land. In the United Suates, they not
only returned idled cropland o use, they
also plowed millions of acres of highly
erodible lznd. Between 1972 and 1976,
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the U.S. area in grain climbed some 24
rcent. But soil erosion increased as
well. By 1977, American farmers were
losing an estimated six tons of soil for
every on of grain they produced.?s

Meanwhile the Soviet Union, embar-
rassed by its 1972 crop failure, expanded
its area in grain some 7 percent. By
1977, it had reached a record high. But
erosion of soil by both wind and water
also increased. Although detailed data
on soil loss are not available, papers
published by the Soil Erosion Labora-
tory at the University of Moscow indica-
ted severe and worsening erosion,?$

In early 1982, Mikhail Gorbachev,
then only a Politburo member, urged
planners (0 heed the advice of soil scien-
usts and adopt measures (o limit ero-
sion. Buc in the face of pressures to re-
duce food imporis—then the world’s
largest—the scientists often were ig-
nored and responsible management
practices cast aside.??

Soil erosion is making future produc-
tion gains more difficult in China as well.
The Yellow River Conservancy Commis-
sion reported in 1980 that the Huang
He, or Yellow River, was depositing 1.2
billion tons of soil in the ocean each
year. Ac the Mauna Loa observatory in
Hawaii, scientists taking air samples can
tell when spring plowing stares in China
by the surge of dust carried eastward by
prevailing winds. 28

Perhaps the grimmest soil erosion re-
port came in a 1978 dispatch from the
U.S. embassy in Addis Ababa, stating
that an estimated 1 billion tons of topsoil
were washing down from Ethiopia’s
highlands each year. The result for that
counury has become well known: recur-
rent famine, 2 window on the future of
other developing countries that are fail-
ing o control soil loss.29

The use of land for building is also
shrinking the cropland area. In China,
one resulc of the past decade’s welcome
prosperity s thac literally millions of vil-
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lagers are either expanding their exisc
ing dwellings or building new oues. And
an induswrial secior expanding at more
than 12 percent annually since 1980
means the construction of thousands of
new factories. Since most of China’s 1.1
billion people are concentrated in its
rich farming regions, new homes and
factories are often built on cropland.
This loss of agriculwral land combined
with the shifis to more profitable crops
has reduced the grain-growing area In
China 9 percent since 1976.3¢

Throughout the Third World, mount-
ing population pressures conunue to
push farmers onto lands too steeply
sloping (0 sustain cultivation and semi-
arid lands too dry to be protected from
the winds when plowed. As erosion con-
tinues, land gradually loses its inherent
productivity, threatening the livelihood
of those who depend on it.

Continual overuse of biological
systems can set in motion changes
that become self-reinforcing.

During the eighties, the results of this
process became clear. Researchers now
realize that continual overuse of biologi-
al systems can set in motion changes
that become self-reinforcing. World
Bank ecologist Kenneth Newcombe has
described how complex systems unravel
through several stages, each of which
hastens the onset of the next. His model,
drawn from the experience of Echiopia,
shows how a decline in biological pro-
ductivity can be triggered by a loss of
tree cover.?!

All too often, this starts when the
firewood demands of growing popula-
tons begin 0 exceed the sustainable
vield of local forests. As the woodlands
recede from the towns, firewood
becomes scarce. At this point, villagers
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start. using crop residues and animal
dung for cooking. This interrupts two
important cycles, depriving the land of
nurients and also of the organic mauer
essential (0 maintaining a productive
soil structure. As protective vegetation
disappears and as soils become more
compact. more rainfall runs off, soil ero-
sion accelerates, less water is absorbed
by the soil. and the sol moiswure
needed for healthy crops diminishes.
Water wables begin o fall. Over tme,
wells go dry. Evenwally, not enough
soil is left to support even subsistence-
level agriculture. At this point, villagers
become environmential refugees, head-
ing for the nearest city or relief camp.
{See Chapter 4.)

Official recognition of this cycle of
land degradation and its consequences
is emerging in India. Agronomists there
estimated that thear counuy, with the
same cropland arca as the United States,
was losing some: 5 billion tons of topsoil
each year as ol 1975, compared with a
U.S. loss of just over 3 billion wns. In
1985, Prime Minister Rajiv Gandhi set
up a National Wastelat.ds Development
Board; its aim is to ransform 5 million
heclares of degraded land every year
into fuelwood and fodder plantaions.??

This grim process of eroding soils is
leading the world into a period of agri-
cultural retrenchment. Even ignoring
the cropland idled under U.S. commod-
ity programs, the world area in grain has
declined steadily since reaching the his-
torical high in 1981, The United Suates is
in the midst of a five-year program to
convert at least 40 million acres (16 mil-
lion hectares) of highly erodible crop-
land—11 percent of its total cropland
—ito grassland or woodland before it
becomes wasteland. (See Table 3-2.)%2

In contrast the Soviet Union does not
have a program for convertng highly
erodible land to less-intensive, sustain-
able uses. As a consequence, each year
since 1977 it has abandoned roughly a
million hectares of cropland, leading o
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a 13-percent shrinkage in grain area.
Abandonment on this scale suggests that
inherent fertlity may be falling on a far
larger area. helping explain why the
Soviets now lead the world in ferdlizer
use while still ranking a distant third in
grain production afier the United Scates
and China.34

In some developing countries, crop-
land degradation from erosion is leading
o the wholesale abandonment not only
of cropland. but of endre villages.
Across the southern fringe of the Sahara
Desert. thousands of villages and their
surrounding farmlands are surrendering
to the sand. Declining rainfalt and deser-
ufication are forcing the agriculural
fronuer to rewreat sowhward across a
broad band of Africa, from Mauritania in
the west 10 the Sudan in the east.3%

As the eighties draw to a close, such

Table 3-2. United States: Sign-Up for
Conservation Reserve Program, March
1986—July/August 1983

Average

Annual
Area Remal Rate
Signed Up  Per Hectare

{million
hectares) {dollars)

March 1986 .30 104
May 1986 1.12 109
August 1986 1.90 116
February 1987 3.84 126
July 1987 2.14 119
February 1988 1.38 119
July/August 1.5 121
1988

Total 11.73 120

sources: U.S. Department of Agriculiure {USDA),
Economic Research Service (ERS), Agricultural Re-
sources; Cropland, Water, and Conservation Situation and
Outlook Report {Washinglon. D.C.: September
1987 “Sixth CRP Signup Adds 3.4 Million
Acres.” Agricultural Outlook, August 1988; daia for
July/August 1988 are preliminary Worldwaich es-
timates based on Tim Osborn, USDA, ERS, privaie
communication, November |, 1988,

65 -




Reexamining the World Food Prospect

daa as are available indicate that soil
erosion is slowly reducing the inherent
producuvity of up to one third of the
world’s cropland, though increased use
of chemical fertilizers is temporarily
masking this deterioratdion. Worldwide,
an estimated 25 billion tons of topsoil is
being lost from cropland each year,
roughly the amount that covers Aus-
wralia’s wheat lands .36

WATER FOR IRRIGATION

The spread of irrigatdon from its inida-
ton in the Middle East several thou-
sand years ago has been dramatic, as
detailed in State of the World 1987. At
the start of this century, the world total
stood at some 40 million hectares. By
1950, it had reached 94 million hec-
tares; by 1980, 249 million hectares.
After 1980, however, growth slowed
dramatically, expanding by an es-
timated 8 million hectares since then.
(See Figure 3-3.)%7

Irrigation often holds the key to crop-
ping intensity, especially in monsoonal
climates, where the wet season is fol-
lowed by several months with little or no
rain. Where temperatures permit year-
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Sources: Rangeley,
Worldweich
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Figure 3-3, World Irrigated Ares, 1900-85
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round cropping, as they often do where
monsoons prevail, irrigation allows the
producuon of two, three, or even more
Crops per year.

China and India lead the world in irri-
gated land. In China, this agricultural
practice grew impressively bewween
1950 and 1980, increasing from scarcely
20 million hectares in 1950 0 some 48
million by 1980, The growth facilitated
an increase in multiple cropping, from
an average of 1.3 crops per hectare in
1950 0 1.5 in 1980.32

India’s netirrigated area in 1950 was
almost exacuy the same as China’s.
Though growth has been less rapid, the
towal nonetheless reached some 39 mil-
lion hectares as of 1980. The most rapid
growth has occurred since the mid-six-
ues, following the introduction of high-
yielding wheat and rice varieties that
were both more responsive to the use of
water and more exacting in their de-
mands. This enhanced profitability
sumulated widespread invesuments by
small farmers in wells of their own so
they could more fully exploit the yield
potenual of the new varieties.??

The United States and the Soviet
Union rank third and fourth, respec-
tively, in irngated area. Growth in U.S.
irrigated area from 1950 to 1980 was
concentrated in the southern Great
Plains. Soviet irrigated area grew stead-
ily during the same period. With some
18 million hectares already under irriga-
tion in 1983, the government planned o
add over 600,000 hectares a year during
the mid-eighties. The Soviets look to ir-
rigation not only to help boost food pro-
duction but also to minimize the wide
swings in crop output that result from
highly variable ranfall. 1

Unfortunately, not all of the irrigation
expansion during the preceding three
decades is sustainable. Some, as in the
U.S. southern Great Plains, is based on
the use of fossil water, which will evenw-
ally be depleted. In other parts of the
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United Swates and in other countries,
some irrigation growth has resulted in
the drawing down of water tables as
pumping exceeds aquifer recharge. In
addiuon, the water available for irriga-
tion is being reduced in still other areas
by the growing water demands of indus-
tries and cities. !

In recent years, the world’s two lead-
ing food producers—the United States
and China—have experienced un-
planned declines in irrigated area. The
U.S. irrigated area, which peaked in
1978, has fallen some 7 percent since
then, reversing several decades of
growth. (See Figure 3-4.) In additon to
falling water tables, depressed commod-
ity prices and rising pumping costs have
contributed to the shrinkage.4?

Further declines are in prospect. In
1986, USDA reported that inore than
one fourth of the 21 million hectares of
irrigated cropland was being watered by
pulling down water tables, with the drop
ranging from six inches to four feet per
year. They were falling either because
the pumping exceeded the rate of
aquifer recharge or- because the water
was from the largely nonrenewable
Ogallala Aquifer. Although water min-
ing is an option in the short run, in the
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long run withdrawals cannot exceed
aquifer recharge. 43

In China, where the expansion also
peaked in 1978, irrigated area had
shrunk 2 percent by 1987. Under parts
of the North China Plain in the region
surrounding Beijing and Tianjin, the
water table is dropping by one to two
meters per year. Industrial, residenual,
and agricultural users compete for dwin-
dling supplies of fresh water. Deteriora-
ton in some community irrigauon sys-
tems is also evident due to neglect
arising from the shift (o family-centered
farming.#4

Overpumping is evident in India as
well. Although no groundwater study
comparable to the USDA survey has
been done, several states have reported
that water tables are falling and that
wells are going dry. I Tamil Nadu, on
India’s eastern coast, the water table in
some areas fell 25-30 meters during the
sevenues. In Maharashtra, on the west
coas(, competition is growing between
large-scale producers of commercial
crops, such as sugarcane. and local vil-
lagers who are producing food staples
for their own consumption. As commer-
cial growers invest in deeper wells, they
lower the water table, and the shallow,
hand-dug wells of the villagers go dry.
Thousands of Indian villages now rely

_on tank trucks for their drinking water.

Nowwithstanding  widespread  water
shortages in some states, there is still a
large potential for irrigation expansion
in parts of India, such as in the water-
rich Gangeuc Plain.#

In the Soviet Union. the excessive use
of water for irrigation takes the form of
diminished river flows rather than falling
water tables. A good part of the nauon'’s
irrigated cropland is in1 central Asia, and
much of it 1s watered by the Syr-Darya
and Amu-Darya, the two great rivers of
the region. Irrigation diversions from
these rivers have gready reduced their
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flow inwo the landlocked Aral Sea. As a
result, the sea’s water level has fallen
some I2 meters since heavy river diver-
sions got under way some two decades
ago.46 :

Since 1960, the area covered by the
Aral Sea has slirunk by 40 percent. Muy-
nak. once a port city and major fish-pro-
cessing center. is now nearly 50 kilome-
ters from the shorc. Sovietscientists fear
amajor ecological catastrophe is unfold-
ing as the sea slowly disappears. The dry
bouom is now becoming desert, the site
of sandstorms that may drop on the sur-
rounding felds up to half a ton per hec-
tare of a sand-salt mix—damaging the
very crops that water once destined for
the sea is used (o grow.4”

The Soviet Union’s prospects for fu-
ture irrigation expansion are limited.
Two years ago. the government aban-
doned its ambitous plan to divert south-
ward into central Asia the Siberian rivers
that flow into the Arctic Qcean. Al-
though imvesument in irrigation contin-
ues, the prospective net gains are mod-
est ones. 48

Apart from the growing scarcity of
fresh water. the productivity of perhaps
one third of the world’s irrigated land is
being adversely affecied by severe water-
logging and salting. (See also Chapter
2.} Like soil erosion, this process at first
gradually reduces land productivity and
evenuwually leads to abandonment,

If underground drainage of irrigated
land is not adequate, percolation from
river water diverted onto farmland grad-
ually accumulates and over time slowly
raises the water table until it moves to
within a few feet of the surface. As a re-
sult, deep-rooted crops begin (o suffer.
As the water (able conunues (o rise, it
begins evaporating through the remain-
ing inches of soil into the aunosphere,
leaving salt on the surface and reducing
the Iand’s productivity.

With all nawral water containing a
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certain amount of salt, the buildup of
this nawral compound is a common
threat to the sustainability of irrigated
agriculre. As long as the hydrody-
namics of the irrigation system provide
sufficient flushing, salc does not ac-
cumula:> in the surface soil. But in
many semiarid and arid regions, this is
not the case,

The productivity of one third of ir-
rigated land is being adversely af-
fected by severe waterlogging and
salting,

Worldwide, the prospects for major
gains in irrigated area are not good. To
be sure, India’s irrigated area is pro-
jected to expand steadily in the years
ahead. and the Soviet Union’s continu-
ing invesunents will lead (o some mod-
est increases. In several of the smaller
countries of Asia, such as Thailand and
the Philippines, nawrally flooded rice-
land is being converted (o irrigated rice-
land, a shift thac permits farmers (o raise
yields dramatically. Ac least some devel-
oping countries on each continent are
planning new additions to their irrigated
land. As food prices go up, investment in
irrigation will also rise. But as noted ear-
lier, irrigated area in the United Siates
and China has declined in recent years
and may well drop further,4®

On balance. it now seems unlikely that
the world will be able to reestablish a
wrend of rapid, sustained gains in irri-
gated area of the sort that characterized
the period from 1950 to 1980. In retro-
spect, this three-decade growth era will
probably be seen as unique. To the ex-
tent that the irrigated area expands in
the future, it may depend as much on
gains in water-use efficiency as on new
supplies.5¢
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LAND PrODUCTIVITY
POTENTIAL

The ancients calculated yield as the rauo
of grain harvested o that sown. For
them, the scarce resource was the seed
grain itself. In the late twentieth century,
land is becoming the constraint. The key
0 meeting future needs is raising Jand
productivity.

With litde opporwunity to add produc-
tive land to the world’s culuvated area,
the food-prospect in the nineties is di-
recdy uéd w0 the potenual for raising
land productivity. Between 1950 and
1984, farmers more than doubled the
output of their cropland. World grain
yield per hectare increased from 1.1 ons
0 2.3 wons, a remarkable feat. (See Fig-
ure 3-5.)51

Since 1984, however, grain yields have
changed litde. One reason is undoubt-
edly the depressed level of farm prices
during this period, which has dis-
couraged both short-term investment in
inputs, such as fertlhzer, and longer-
term invesunents in land improvement.
The monsoon failure in India in 1987
and the droughts in North America and
China in 1988 also lowered the global
average yield. If grain prices increase,
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however, yields should resume ther
long-term rise 32

By far the most important source of
rising grain yields in recent decades has
been the growth in fertlizer use. From
1950 through 1984, world ferdlizer use
moved higher each year, with only occa-
sional interruption. It increased during
this time from 14 million o 125 million
ons, 2 gain of more than 11 percent per
year. Between 1984 and 1988, however,
usage went from 125 million 0 135 mil-
lion tons, an “nnual rise of less than 2
percent. The wend has become some-
what erratic as agricultural commodity
prices have weakened, Third World debt
has soared, the yield response (o fertili-
zer use has diminished, and many finan-
cially pressed governments have re-
duced fertilizer subsidies.?

In per capia terms, world ferdlizer
use quintupled between 1950 and 1984,
going from 5 kilograms (0 26 and offset-
ung a one-third decline in grain area per
person. (See Figure 3~6.) As land be-
comes scarce, farmers rely more on addi-
tional fertilizer 1o expand output, in ef-
fect substituting energy in the form ot
fertilizer for land in the producton pro-
cess, 54

The bulk of this impressive increase in
world ferilizer use during the fifiies and
most of the sixues occurred in the indus-
wial world. But the practice spread in
Asia as Green Revoluion varieties of
wheat and rice were widely introduced.
In China, chemical fertilizers were not
widely used untit 1960, when it became
clear that organic fertilizers were not
going (0 be able (o produce enough food
for the counuy’s growin% populadon.
Usage more than doubled between 1976
and 1981—the steepest increase ever in
a major food-producing country—al-
though organic fertilizer continues to be
a major source of plant nuwrients in
China,%

Some sense of the potenual for raising
land productivity worldwide can be
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gieaned from looking at yield trends for
wheat, rice, and corn in countries with
the highest yield levels—for example,
rice in Japan, corn in the United States,
and wheat in the United Kingdom. In
1950, crop yields in these countries were
essentially the same, at about 2.25 tons
per hectare. Over time, the Japanese rice
yield increased slowly, reaching 4 tons
per hectare in the mid-seventies. Since
then, it has increased relatively little,
even though the government support
price is far above the world market
price.5¢

A similar trend exists in other high-
technology rice-producing countries,
such as South Korea, Taiwan, and Italy.
In each case, once rice yields pass 4 tons
per hectare, they nse quite slowly or
even level off, suggesting that dramati-
cally surpassing this level may await new
technological advances. Agricultural
economists Duane Chapman and Randy
Barker of Cornell point out that “the
genetic yield potential of rice has not in-
creased significantly since the release of
the high yielding varieties in 1966.” In
effect, the highest yielding rice varieties
available to Asian farmers in 1989 were
released 23 years ago.5?

With both corn and wheat, yields have
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gone much higher. Corn yields in the
United States, for example, have ex-
ceeded 7 tons per hectare (112 bushels
per acre) in good crop years. Likewise,
wheat in the United Kingdom has
ranged between 6 and 7 or more tons
per hectare in recent years.5?

At this point, no one knows how far
yields can profitably be raised. Eventu-
ally, growth in yield per hectare, like the
growth of any other biological process in
a finite environment, will conform to the
S-shaped growth curve. What is not clear
is how close output in the higher-yield
countries is to the upper inflection point
on this curve, where the rise will slow
markedly and begin to level off.

The systematic application of science
to agriculture and the increasing mvest-
ment of energy in agricultural inputs and
processes has permitted a regular yearly
increase in yields for more than a gener-
ation, making it difficult to imagine a sit-
vation where yields will not continue
their steady rise. Nonetheless, some ana-
lysts ai-~ becoming concerned about the
potential for indefinitely raising yields, a
concern heightened by the limited po-
tential for finding new cropland.

Robert Herdt, senior economist at the
Rockefeller Foundation, anticipates a
slowdown in grain production growth in
the developing countries. He observes
that “in the next five to ten years there
is little potential for further rapid spread
of existing semi-dwarf varieties that pro-
vided the breakthrough in developing-
country wheat and rice production in the
mid-1960s. Likewise, it appears that
there is little scope for increasing the
rates of fertilizer [application] on those
varieties much above their mid-1980s
levels.”"59

In some farming communities cr
yields on the best farms now approac
those on experimental plots. It is unreal-
istic, however, to expect yields on farms
actually to reach these high levels. Such
plots are used to determine the maxi-
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mum physical response to an input. such
as fertlizer. Farmers, on the other hand,
are concerned with the maximum profit
response. Scientsts working on experi-
mental plots can increase fertlizer use
until there is no more response. Farmers
must 5top when the value of the addi-
uonal yield no longer covers the cost of
the extra feralizer.

Simnilarly, scientsts on experimental
plots can plant during the period that
will produce maximum yields. Farmers,
who must deal with such real-world con.
straints as muldple-cropping and the de-
mands on their ume imposed by other
crops, often cannot plant during this
narrow time window.

Rising grain vield per hectare must
evenuwally give way (o physical con-
straints. With cereal vields, the ulimate
limit may be photosynthetic efficiency.
Where the best farmers supply all the
nutrients and water that advanced vane-
ties can use, cereal yields may now be
approaching this limii.

Biotechnology is a timely addition
to the scientist’s tool kit, but it does
not promise dramatic production
gains.

Evidence that photosynthetic con-
straints may be emerging can be seenin
the diminishing returns on ferulizer use.
Whereas 20 years ago the application of
each additional ton of fertilizer in the
U.S. Corn Belt added 15 1o 20 wons w0
the world grain harvest, today it may add
only 5 o 10 tons. In analyzing recent
agricultural trends in Indonesia, Chap-
man and Barker note that “while one
kilogram of fertilizer nutrients probably
led to a yield increase of 10 kilograms of
unmilled rice in 1972, th*~ ratio has
fallen to about one (o five at present.”
This. combined with depressed farm

T
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prices. helps explain why growth in
world ferdlizer yse has slowed in recent
years, and why it has actually declined in
some countries, including the United
States 60

Hybrid wheats and rices have been
available for many years but, except for
hybrid rice in China, their widespread
use awaits far higher grain prices. And
since yields of the more productive
wheat and rice strains now in yse are
much closer 1o the photosynthetic limit
than were those of corn when hybrids
were introduced 50 years ago, the poten-
ual for raising output is comparatively
modest.

Other possibilities for boosting yield
lie in breeding cereals more tolerant of
salt, drought, and heat. In a world grow-
ing warmer, gains from this source will
loom far larger than they do today.

Contrary o popular belief, biotech-
nology is not an agricultural panacea
that will end hunger. For instance, the
widely discussed development of nitro-
gen-fixing cereals, which biotechnologi-
cal techniques could facilitate, would
reduce the need for ferntilizer but would
also likely lower vields, since some of
the plant’s metwabolic energy is diverted
to fixing nitrogen rather than produc-
ing seed. Biotechnology is a tmely ad-
didon (o the scientist’s ool kit, one that
will speed the pace and the potendal re.
turn on invesiment in agnculwral re-
search, but it does not promise dra-
matic production gains. The conurni-
budion of this research tool, like all the
others that sciendsts use, is ultimately
constramed by the limits of photosyn-
thetic efficiency.

Unforwunately, no idenufiable tech-
nologies are waiting in the wings that
will lead to the quantum jumps in world
food output sych as those associated
with the spread of hybrid corn, the nine-
fold increase in ferulizer yse between
1950 and 1984, the near-tripling of irri-

9
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gated area during the same period, or
the relatively recent spread of the high-
yielding dwarf wheats and rices in devel-
oping countries. The comribution of
these technologies is diminishing in
some situations and no major new tech-
nologies are emerging to take thei
place.

Although countries where yields are
already quiie high are finding u difficuly
to maintain a rapid rise, those where
yields are low can @ap existing technolo-
gies to boost their output. For eyample,
Japan may noi be much more successful
in raising rice yields in the nineties 1than
it has been in 1he lace eighties, but India,
where rice vields are less than half those
of Japan. still has a large unrealized po-
terial .61

Foop SEcurITY TRENDS

The (wo most usefild global indicators of
food security are per capiia grain pro-
duciion and carryover stocks of grain—
the amount in the bin when the new har-
vest begins. The wrend in per capita
production gives a sense of whether
overall food availability is improving or
deteriorating. Changes in carryover
stocks indicate wherher production is ex-
ceeding consumption or falling short of
it.

World grain produciion ircreased
substantially faster than populauon from
1950 through 1984, boosiing per capita
output from 246 (o 345 kilograms. This
40-percem increase led 0 impressive
improvemen in diets in many countries,
boosting consumption of livestock prod-
ucts. Per capita outpu declined slightly
im 1985 and 1986 before dropping
sharply in 1987 and again in 1988. Be-
tween 1984 and 1988, grain production
per person fell frcm an all-time high of
345 kilegrams 10 296 kilograms. 62
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The decline in total grain production
in 1988—largely the result of the
droughts in North America and China—
completed the largest two-year drop on
record. The accompanying l4-percem
fall in per capita production since 1984
brough this indicator back to the levels
of the mid-seventies. Record grain re-
serves permitted 2 drawdown of siocks
0 offset most of the decline, limiting the
drop in ‘Insumpiion per person to 3
percent. 3

This look at global changes in per
capiia production, however. obscures
wide diﬁ‘erences in regional irends. The
principal determinant of whether food
production per erson is rising or de-
clining in this case is 1he differentdial rate
of populaiion growth. For example,
while per capita production in Wesiern
Europe was climbing rapidly, ihai in
Africa peoked in 1967 and has declined
some 27 percent since then. These two
regions illustrate the extremes.64

Unforiunately, Latin America has
joired Africa during the eighiies as 1the
second region 10 experience a decline in
food produciion per person. Since 1981,
the year before the debt crisis began, 1he
region’s output per person has fallen by
roughly one ienth, expanding the re-
gion's grain defici.5%

As total grain production has declined
during the las1 two years, s0 100 have
stocks. World carryover stocks reached
an all-time high at the beginning of 1987
of 459 million 10ns, enough to feed the
world for 101 days. During 1987, stocks
dropped o 402 million tons. In 1988,
world consumpiion is likely 10 exceed
production by a staggering 152 million
ons. (See Table 3-3.} Unless the mid-
year USDA world grain consumption es-
timate of 1,673 million wons is reduced
by rising prices, year-end stocks are ex-
pected 10 fall o roughly 250 million
tons. This amounis 10 54 days of con-
sumption, less than the 57-day supply at
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Table 3-3. World Grain Production, Use, and Carryover Stocks, 1961-88

Year Production

Consumption

Carryover Stocks

Consumption

Quantity Equivalent

{million metric tons)

1961 813 835

1965 917 952
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

1,096
1,194
1,155
1.271
1.219
1,250
1,363
1,337
1.467
1,428

1,130
1,169
1,192
1,259
1,213
1,229
1,303
1,338
1.418
1,440

1980
1981
1982
1983
1984
1985
1986
1987
1988

1.447
1,497
1,548
1.485
1.645
1,661
1,682
1,597
1,521

1.475
1.476
1,500
1,537
1,585
1,594
1,653
1,653
1,673

(days)
185 81

159 61

198 64
223 70
186 57
198 57
203 61
221 66
281 79
279 76
328 84
315 80

286 71
307 76
355 86
303 72
363 84
430 98
459 101
402 89
250 54

sourceS: 1961-87, U.S. Depantment of Agriculture. Foreign Agricultural Service. il'orld Grain Situation and
Outlook. Washington. D.C.. July 1988: 1988, Worldwatch Insiitute,

the end of 1972, when world grain prices
doubled.%®

Ac this low level, carryover stocks
amount to litdle more than ‘‘pipeline”
supplies. Substandal quantities ol grain
are required to keep the trucks and
barges between producer and consumer
filled. The supply lines [rom the United
States. which holds a disproporuonately
large share of global carryover stocks in
order to assure regular supplies to its
customers, often stretch hallway around
the world,

In addition to iis carryover stocks, the
world has 2 second line ol defense

against food shortages—the cropland
idled under U.S. commodity programs.
In 1988, some 20 million hectares (50
million acres) were idled under farm
programs designed to maintain price
stability. (See Table 3—4.) Virtually all
this land can be returned to producuon
within a year if the USDA decides it is
needed.

Amounting to roughly 2 percent of
the world cropland area, this reserve can
help boost production now that stocks
are depleted. Given the precariously low
level of carryover stocks, prudence
argues for bringing this land back intw
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Table 3-4. United States: Cropland
Idled Under Commodity
Programs. 1965-88

Land Area

(million
heciares)

1965 17.4
1966 19.3
1967 10.2
1968 145
1969 20.3

1970 21.5
1971 13.7
1972 23 8
1973 6.8
1974 0.0

1975 0.0
1976 0.0
1977 0.0
1978 74
1979 53

1980 0.0
1981 0.0
1982 1.5
1983 31.5
1984 10.9

1985 12,5
1986 17.5
1987 21.7
1988 20.1

sourcCE: Brad Karmen. U.S. Department of Agri-
culwre, private communicaion. June 24. 1988,

production in 1989. However. the 12
million hectares of highly erodible crop-
land that has been planted to grass or
wrees since early 1986 under the Conser-
vation Reserve Progrant should not be
disturbed.$7

The overwhelming dependence on
North America, where agriculiural out-
put in both the United States and Can-
ada is affected by the same climatic cycle,

(57)

introduces a special dimension of food
insecurity. A drought in the United
Siates is invariably accompanied by one
in Canada. In 1988, when the U.S, grain
harvest was down 29 percent, thay of
Canada was reduced by 33 percent. With
the United States and Canada control-
ling a larger share of grain exports than
the Middle East does of oil, this is an
issue of concern o food-importing
countries everywhere.%8

The risk of such overwhelming depen-
dence on one region is obvious. During
the eighties, North American grain ex-
ports have averaged around 110 million
wns per year. Even at this level, some
U.S. cropland has been idled during
most of the decade.

As stocks have dropped. higher prices
and scarce supplies increasingly pose a
serious threat 1o those food-importing
countries with low incomes. When car-
ryover stocks hit 57 days at the end of
1972, the United States returned its
idled cropland to use. Four years passed.
however, betore world grain reserves
were rebuilt and food-importing coun-
tries could again preathe easily.

Thus, the devastated grain crop in
North America in 1988 is sobering news
for the more than 100 countries that de-
pend on imports from the North Amen-
can breadbasket. For the poorer {ood-
deficit countries, many with external
debts that are already unmanageable.
maintaining needed imports in the lace
of sharp price rises may not be possible.
For people hiving in these countries. the
road to the next harvest could be a long
one.

In the drought-stricken year of 1988,
the U.S. grain harvest fell below domes-
tic consumption, probably for the first
time tn history. (See Table 3-5.) With a
harvest of 196 million tons and an es-
ttmated consumption of 206 million
wns. there was no surplus for export
from the 1988 crop. Export demands
uniil the 1989 harvest begins are being
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Table 3-5. United States: Grain Production, Consumption, and Exportable Surplus by
Crop Year, 1980-88

Exponable
Surplus from

Year Produaion Consumption Currem Crop!
{million me1iric 10ns)
1980 268 171 + 97
1981 328 179 + 149
1982 331 194 + 137
1983 206 182 + 24
1984 313 197 + 116
1985 345 201 + 144
1986 311 217 + 97
1987 277 215 + 62
1988 196 206 - 10

1Docs not include carryover slocks.

source: USDA, Forcign Agricultural Service, World Grain Situation and Outiook, Washingron, D.C., QOctoher

and November 1988,

met almost entirely by drawing down
stocks. If those had not been available,
the 10-million-ton shortfall would also
have forced a reduction in domestic con-
sumption, or the importation of grain if
it were available.

What will happen if there is a severe
drought in 1989? Historically, the odds
against severe back-to-back droughts
have been rather high. But with global
warming now apparently under way, the
frequency of hot, dry summers is in-
creasing. In the event of even a moder-
ate drought in North America, world
food prices would soar, A severe
drought would cause a global food
emer zency.

In sum, overall food security is being
threatened by two trends. One is the loss
of momentum in the growth in output, a
loss that is particularly noticeable in
major developing countries, such as
China, India, Indonesia, and Mexico.

The second trend is the warming of the
planet. The areas that are likely to expe-
rience higher temperatures and lower
rainfai} include some of the earth’s key
food-producing regions, such as mid-
continental North America. The world’s
farmers—already struggling to keep up
with the record year-to-year growth in
population—are facing the nineties with
a great deal of uncerainty about how
quickly the warming will progress and
how it will affect their production.

Meeting adequate food needs during
the ninetes and beyond will require far
more of the attention of political leaders,
particularly those in the Third World,
than ever before. (See Chapter 10,) Un-
less national governments are prepared
to wage the war against hunger on a
much broader front, it may not be possi-
ble to arrest the decline in per capita
food production that is now undermin-
ing the future of so many people.
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Abandoning Homelands
Jodz L. Jacobson

More than two years after an explosion
at a nuclear reactor in the Ukraine
spewed clouds of radiation from Kiev to
Krakow, Soviet officials have announced
plans (o demolish the adjacent town of
Chernobyl. This death warrant extin-
guished any hope of returning home for
the city’s 10,000 former residents. Be-
cause the world’s worst nuclear disaster
has permanendy contaminated their
town, they will be forced 1o seule else-
where.!

These people are refugees. though
not by any standard dehniton. Accord-
ing o widely accepted docuine, refu-
gees are people who decide (o seek asy-
lum out of fear of political. racial, or
religious persecution. or who leave their
homes because of war or civil sunife. This
convenuonal notion, however, leaves
out a new and growing class—environ-
mental refugees.

Throughout the world, vast areas are
becoming unfit for human habitauon.
These lands are being despoiled either
through long-term environmental deg-
radation or by brief but catastrophic
events. Unsustainable land use practices,

An expanded version of this chapter appeared as
Worldwalch Paper 86, Ewutrommental Refugees: A
Yardstick of Habitability.

for example, have reduced the ability of
ecosystems to support )ife throughout
the Third World. At the same time, high-
risk technologies have sometumes re-
sulted in accidents, such as the Cherno-
byl explosion, that leave whole regions
uninhabitable for extended periods.
Moreover, the expected rise in sea level
because of global warming threatens 0
reduce the planet’s habitable area on a
grand scale.

The growing number of people flee-
ing from environmental decline adds a
new dimension (o an already controver-
sial global refugee problem. The num-
ber needing protection and assistance
under tradidonal refugee classifications,
now more than 13 million, mounts daily
due to wars and insurrections, despotic
governments, and deteriorating eco-
nomic conditions. partcularly in the
Third World. Meanwhile, nations that
have been tradivonal havens are increas-
ingly trying to restrict this form of immi-
gration.?

Most governments do not recognize
environmental decline as a legitimate
cause of refugee movements. Neither
the U.8. Staate Department nor the U.N,
High Commissioner for Refugees, for
example, collects data on this problem.

r/_:



(60)

Yet the number of environmental refu-
gees—esumated (o be at least 10 mil-
lion—rivals that of officially recognized
categories and is sure 1o overtake them.?

Judging by what people will put up
with before they move away from an en-
vironmental hazard, society’s standards
concerning habitability are fairly lax.
People are willing to tolerate a broad
range of threats (o health and longevity.
Witness the fact that, throughout the
world, densely populated cities plagued
by air and water polluwiion are the rule
rather than the exception. And in many
countries, millions have built homes in
areas prone (o avalanches and floods.

For every environmenual refugee,
then, there are thousands more whose
lives are compromised every day by un-
healthy or hazardous conditions. Be-
cause migration is a last resort—when
condilions become so poor that life iself
is in imminent danger—the rising num-
ber of environmental refugees should be
scen as an important indicator of the ex-
tent and severity of worldwide enviren-
mental deterioration.

IN SEARCH OF FERTILE
SolILs

In his landmark historical novel The
Grapes of Wrath, John Steinbeck chroni-
cled the economic and environmental
disintegration of American farms in the
Great Plains during the thirties. During
that period, small farmers caught in the
vise of poverty and debt 100k (o planting
crops from fencerow to fencerow 10 sur-
vive. Failed harvests and subsequent
foreclosures rent the fabric of rural soci-
ety, sending thousands of families west-
ward in search of a livelihood. Most of
these former landowners and sharecrop-
pers became migrant workers.*
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Though Steinbeck never used ihe
term, his “Qkies” were environmental
refugees. To be sure, the depression had
a strong impact on U.S. agriculture. But
it. was the severely degraded environ-
ment dubbed the Dust Bowl that ulti-
mately forced farmers from their land.
Unsustainzble farming practices had im-
poverished soils and made them more
vulnerable o erosion by wind and rain.
As the drought that became a hallmark
of that decade deepened, rural people’s
economic margin of safety vanished
along with their topsoil.

Today, this story is repeating itself in
many parts of the world. Agricultural
lands are degrading on every continent.
This deterioration is most acute and its
impact is greatest in those developing
countries where the majority of the peo-
prle are farmers. Soil erosion may cost
Canada some $1 billion annually in re-
duced yields, but Canadians do not
starve. By contrast, sharply deteriorating
land resources in Africa imperil the lives
of millions.®

Land degradation is most often as-
sociated with poverty. Indeed, the wo
form a vicious circle. Throughout the
Third World, subsistence farmers eke
out a living on land depleted of nutri-
ents, stripped of topsoil, and no longer
able to withstand natural stresses such ae
drought or heavy rain.

These cultivators are, in a sense, vic-
ums of circumstance. Though the gross
domestic product of most developing
countries is dominated by farm gouds,
few invest in the agricultural sector
beyond their support of cash crops for
export. The low, government-regulated
prices, inadequate credit and extension
services, and inequitable land tenure
characteristic of many developing coun-
tries have kept small landholders from
increasing productivity in a sustainable
manner. Eventually their land is de-
pleted beyond restoraion. Once this
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stage is reached, people are forced 0
move,

Pressed by growing families and deep-
ening poverty, farmers make decisions
(o increase productivity that, in the long
run, prove environmentally and
economically disastrous. Culuvating
land that should be fallowed, dividing
already small plots among family mem-
bers, bearing numerous children to help
with farm chores, cutting ever-scarcer
trees for fuel and fodder are all practices
that, while they may ensure a meager
harvest for tomorrow. make certain that
famine is inevitable,

Mass migratons have become the en-
during symbol of hunger. In Ethiopia,
relief workers watch the movements of
villagers toward food distribution cen-
ters as one indicator of conditions in the
rural areas. In the country’s northern re-
gion, “stone deserts” have replaced
nearly 4 million hectares of once-fertile
farmland. In June 1988, the U.S. em-
bassy in Addis Ababa reported that
about I million people in the highlands
were about (o move unexpectedly due to
famine conditions. Soil erosion and
rapid loss of productivity ensure that the
next drought will create a new wave of
environmental refugees.s

Many fleeing land degradation are not
classified as environmenial refugees be-
cause they simply move on to cultivate
increasingly marginal lands. In Africa,
thousands end up in the relief camps
that are now regular fixwres on that con-
unent. Others move (o urban areas: the
massive shift to cives that has occurred
in the Third World since mid-century is
due in large part to the complex of fac-
tors underlying land degradation.

“Throughout the Third World, land
degradation has been the main factor in
the migrauon of subsistence farmers
into the slums and shantytowns of major
citles, producing desperate populations
vulnerable to disease and nacural disas-
ters and prone (o participate in crime
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and civil swrife,” according (o the United
Nations  Environment  Programme
(UNEP). “Such exodus - - . exacerbate[s]
the already dire urban problems. . . .
And, at the same time, it has delayed
efforts 1o rehabilitate and develop rural
areas—through the lack of manpower
and the increased negligence of land.”?

Mass migrations have become the
enduring symbol of hunger.

Deseruficadon, the most severe form
of land degradation. is most acute in the
arid and semiarid regions. (See Chapter
2.) A UNEP survey esumated that 4.5
billion hectares around the world—fully
35 percent of the earth’s land surface—
are in various stages of desertification.
More than 850 million people live in
these areas; many risk having their
homes and livelihoods foreclesed by
land degradation.8

About 135 million people inhabit
areas undergoing severe desertification.
Soil scientist Harold Dregne of Texas
Tech University notes that ‘50 million
. . . have already experienced a major
loss in their ability (o support them-
selves. [Furthermore] an unknown per-
centage of that 50 million will have to
abandon their agricultural way of life
and join the overcrowded cities 10 seek
relief.”®

Africa, a land where poor soils and
variable rainfall pose a harsh climate for
agriculture, has spawned the most envi-
ronmental refugees. Most come from
the Sahel, a belt that spans several agro-
ecological zones and swretches west 1o
east across some nine countries from
Mauritania and Senegal on into the
Sudan. Desertification is accelerating in
the Sahel, the world’s largest area to be
threatened by the wholesale loss of ara-
ble land. As the region’s habitability de-
clines, the movement of people in-
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creases: in the last 20 years, the arca’s
urban population has quadrupled.!?

Two major droughts have occurred in
the Sahel over the past two decades. In
the first. from 1968 w0 I1973. bewween
100,000 and 250,000 people who waited
oo long (o migrate died. To escape this
fate, many Sahelians moved south and
west (0 coastal African nations. Whole
villages were abandoned as the move-
ment across and within borders got
under way. The flux of environmental
refugees was the largest ever witnessed:
more than 250,000 people in Mauri-
tania, 20 percent of its populaton,
joined the already growing ranks of des-
titute farmers in the counuy's towns,
Nearly 1 million environmental refugees
in Burkina Faso (then Upper Volia), a
sixth of the counuy's population., mi-
grated o cities. !}

By 1974 there were 200,000 people
in Niger completely dependent on
food distribution in towns and camps. In
Mali, 250,000, or 5 percent of the popu-
lation. were totally aid-dependent. Céte
d’Ivoire, with a relaiively siable and de-
veloped economy, became the principal
destinadon for many refugees from the

_growing desert.12

Years of lower-than-average rainfall
persisted throughout the seventies and
eighties, leading up o the second
drought. By early 1984, more than 150
million people in 24 western, eastern,
and southern African countries were on
the brink of starvadon. By March 1985,
the drought had forced an estimated 10
million people to abandon their homes
in search of food.1?

In just five counuies—Burkina Faso,
Chad. Mali., Mauriania, and Niger—
more than 2 million people were dis-
placed during this second drought. (See
Table 4-1.) Some 3 million, half of
Niger's populaton, were affected by
drought during 1983. There, Fulam
and Tuareg pastoralists became paup-
ers as two Lhirds of their herds died. By
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Table 4.1. Displaced Population in
Selected African Countries, September
1985

Share of
Population

People

Country Displaced

(number) {percent)

222,000 3
500,000 11
200,000 3
190,000 12
1,000,000 16

sotmrces: U.N. Office of Emergency Operalions in
Alrica. Status Repert on the Emergency Situation in
Africa as of 1 Seplember 1985 (New York: Uniled
Nations, 1985},

June 1985, some 400,000 nomads had
moved o the ciues. The population of
Mauritania’s  capital,  Nouakchout,
swelled o four umes 1ts original size as
desert swept the counuyside, Its an-
cient cides of Chingueld, Tichiu,
Qualata, and Quadane are now under
constant siege from glacier-like waves
of sand. Mauritania’s only major road-
way, opumistically christened the
“Highway of Hope,” hzs become hope-
lessly impassable.!4

Changes in land use since colomal
tumes that have undermined the parwmer-
ship between people and land are
among the causes of the Sahel’s decline.
Both human and livesiock populatons
have increased dramatically. One result
has been a growing competition be-
wween farmers and livestock herders for
scarce land. In the state of Borno in Ni-
geria, a stable agricultural balance had
held for cenwries due to complementary
land use pauemns developed by the
Hausa planters and the itinerant caule-
herders, the Fulani. But a breakdown in
land stewardship, combined with the re-
gion's droughis. has reduced productiv-
ity and heightened 1ensions between the
groups. In many cases. the herders have
had to migrate.!®

Pastoralists, politically less powerful

Burkina Faso
Chad

Mal
Maunitania
Niger




than their agrarian counterparts, often
lose our in the struggle for land and are
faced with the choice of grazing their
herds on smaller patches or becoming
settled farmers themselves. Long accus-
tomed to wandering the continent’s arid
and semiarid lands in an ecologically
balanced if somewhat tenuous partner-
ship with nawre, many of the great pas-
toral tribes, like the Fulani and the Tua-
reg, have been forced by government
policy and land degradation (o adopt a
more sedentary life-style.

Governments throughout the Sahel
encourage the establishment of cash-
crop plantations and settled agriculture
in rangelands for a host of economicand
poliucal reasons. But these types of
farming, less ecologically appropriate
than pastoralism in arid lands, reduce
fallow periods and intensify degradation
on land that is far oo fragile for sus-
tained culuivation. Not only have these
policies further diminished the nomads’
domain. but their increased conversion
o sedentary farming concentrates large
numbers of people and livestock around
oases that in the past were visited only
on a seasonal basis. (See Chapter 2.)
Refugees from land degradation today,
former nomads like the Tuaregs are sure
to be on the move again within the next
decade or 5o due to the declining habita-
bility of the ecosystems they are crowd-
ing nto.

Land degradaton is also undermining
habitability north of the Sahel. Larger
human and cattle populations have ex-
ceeded the carrying capacity of and
lands in Algeria, Egypt, Libya, Morocco,
and Tunisia. In Algeria, for example,
desertification has begun to undercut
the economy. UNEP notes that north of
the Saharan Atas mountains ''some
large settlements and cultivated lands
are threatened by shifting sand dunes
and sand drift.” In Morocco, high popu-
lation densities on arid lands are leading
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to desertification. Irrigation canals,
roads, and oases are threatened by drift-
ing sand and shifting dunes.!6

In the southern part of the condnent,
deforestation, soil erosion, and the de-
pletion of water supplies have driven
tens of thousands of environmental refu-
gees from their farmlands (o other rural
areas, into towns and cities, or into relief
camps. In Botswana, for example, bore-
holes have been drilled in many parts of
the country to supply the water needs of
cattle herds that have multiplied in part
due (0 government inceniives to export
beef. Water tables are now dropping
steadily as a result, forcing herders to
migrate or give up their stock.1?

What seems (0 be self-reinforcing
drought conditions have also taken hold
in India. Between 1978 and 1983, west-
ern Rajasthan and parts of eastern India
were gripped by serious drought. Thou-
sands of farmers whose crops had failed
for years on end began moving out of
these areas by mid-1983 (o neighboring
Haryana and Madhya Pradesh. Many
moved o the huge coastal city of Ma-
dras, where the influx caused lines for
such basic commodities as water.18

Mauritania’s ancient cities of Chin-
guetti and Oudane are now under
siege from glacier-like waves of
sand.

In Laun America and the Caribbean,
land degradation results from 1he com-
bination of highly inequitable land dis-
tribution and rapidly growing popula-
uons. Latin America is home (0 some of
the world’s biggest cites in large part
because of migradon from rural areas.
Millions of poverty-stricken farmers face
ing decades of agriculural neglect and
land degradaton throughou1 the moun-
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tains and the plains of South America fill
the urban shantytowns of 8ao Paulo. Rio
de Janeiro. Mexico City. Lima, and La
Paz. In many countries, partcularly in
Centra! America. the response to endur-
ing poverty and environmental decline
has been civil war and migraton, often
illegal, o the United States.1®

Haid, already the poorest country in
the western hemisphere, also has the
fastest-growing population. One third of
the nauwon’s land, exhausted by decades
of deforestation and poor husbandry, is
now virtually useless, and about 40 per-
cent of the population is malnourished.
More than half the Jand is held by less
than 4 percent of the planters. The aver-
age holding for a peasant farmer is less
than an acre. When food production per
person began o decline in the fifues,
farmers started adding to their incomes
by selling charcoal. As trees vanished. so
did the topsoil: further reducing food
producuon and increasing reliance on
charcoal for income. A combination of
political repression. economic decline,
and environmental devastation has
pushed an estumated i million refu-
gees—one sixth of Hait's population—
out of the country over the past
decade.??

Agriculture is the backbone of devel-
oping economies. Yet throughout the
Third World. farmers have been forced
by financial and population pressures (0
adopt shortcut methods that are leading
o0 long-term land degradation. By inter-
fering with important natural cycles and
overusing fragile, barely siable ecosys-
tems. they are creating a self-reinforcing
cycle of land deterioration. When the
countryside is no longer able o produce
a crops the farmers along with the rest of
the rural populace are forced o move
on. Whether they end up in cities, in re-
lief camps. or on other marginal lands,
these people constitute a growing class
of environmental refugees.

UNNATURAL DISASTERS

When an earthquake in Colombia or a
flood in India causes hundreds of deaths
and leaves thousands homeless, society
accepts these losses as unforwnate acci-
dents of fate. But more people are being
killed or displaced by avalanches. cy-
clones, earthquakes. and floods than
ever before, and close examination of
the environmental backdrop against
which these events occur suggests a
strong human component. These disas-
ters are second only to land degradation
as a factor in the growing number of en-
vironmental refugees.

“Uanatural disasters”"—normal events
whose effects are exacerbated by human
activities—are on the rise. Human pres-
sures on forests, soils, and land have
rendered ecosystems less resilient, less
able to cope with nawral fluctuatons.
Ulimately. they collapse under other-
wise normal stresses, creaung and mag-
nifying disasters such as landslides and
floods.

At the same time, competition for land
and nawral resources is driving more
people (o live in these marginal, disas-
ter-prone areas, leaving them more vul-
nerable ©© nawral forces. Hence, mil-
lions of Bangladeshis live on ckars, bars
of'silt and sand in the middle of the Ben-
gal delta, some of which are washed
away each year by ocean tides and mon-
soon floods. Millions of Nepalis live in
the areas most likely 1o be hit by earth-
quakes. And thousands of slum dwellers
in the cities of Latin America perch on
deforested hillsides prone 10 mudslides
in heavy rain.

Human-induced changes in the envi-
ronment can (UM a normal event inw a
catastrophe. The deterioration of major
watersheds in many developing coun-
tries, for example, increases the number
of devastaung floods. A 1988 flood in
Bangladesh came on the heels of heavy
monsoon rains in the Himalayan water-
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shed ofthe Ganges river system. lua addi-
ton to an astounding 25 million left
homeless, at least 1,200 people died and
hundreds of thousands more contracted
discases as a result of contaminated food
and water supplies.?!

Bangladesh, with its per capita income
of $160 ranking it among the world’s
poorest, is one of the most densely
populated nadons. More than 110 mil-
lion people—almost half the population
of the United States—are packed inwo a
country about the size of Wisconsin. The
nation sits on a vast, low-lying island of
silt that makes up the world’s largest
river delta.??

Bangladeshis are accustomed to hav-
ing water overflow the banks of their
mighty rivers. Each year, monsoon rains
quench the thirsty Indian subconunent,
shedding moisture essential for crops.
Water accumulated in the Himalayan
ranges of Bhutan, India, Nepal, and
Tibet runs through the Ganges and two
other large rivers, the Brahmaputra and
the Meghna, into Bangladesh, supplying
all but 10 percent of the country’s
water.3

This water is critical 10 Bangladesh’s
agricultural output: rice farimers, for ex-
ample, depend on moderate annual
floods for a successful harvest. And the
silt carried by rivers and streams into the
delta region helps maindain soil ferdlity.
In moderation, these natural commodi-
ties are essential 1o Bangladesh; in ex-
cess, they can be disastrous.

But up in the Himalayan watershed,
where agrarian people depend on wood
for fuel, a large and rapidly expanding
rural population has been outstripping
the carrying capacity of the environ-
ment. Deforestation, overgrazing, and
unsustainable farming practices have di-
minished the soil’s ability o absorb
water. Available data, though not com-
prehensive, suggest that from half w©
three fourths of the middle mountain
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ranges in Nepal and India have been de-
forested in the last four decades.?

In the past, truly massive floods hit
Bangladesh only once every 50 years or
50, But since mid-century the number of
large-scale 1loods has markedly in-
creased. Tue country was heavily inun-
dated on average once every four Years
through the seventies. After a flood in
1974, an estimated 300,000 people died
in a famine that led to the overthrow of
the counuy’s founder, Sheik Mujibur
Rahman. Since 1980, several "50-year”
floods have occurred, each worse than
the last.?

Similarly, degradation of the Nile wa-
tershed contributed to flooding in the
Sudan in 1988. The headwaters of the
Blue Nile are in the highlands of Ethio-
pia. where a rich and diverse agriculwre
developed thousands of years ago.
Today, the highlands constitute 90 per-
cent of the arable land, supporting 88
percent of the country's population and
60 percent of its livestock. But deforesta-
uon and poor soil husbandry, coupled
with rapid populaton growth, have un-
dermined the nation’s agricultural
base.2¢

Thousands of slum dwellers in
Latin America perch on deforested
hillsides prone to mudslides in
heavy rain.

Because land degradauon has dis-
rupted the hydrological cycle, in which
water is recycled (o and from the atmo-
sphere through soil absorption and
plant transpiration, the entire region is
considerably drier than in the past. Ex-
tensive floods are not normally a feature
of the region downstream of the high-
lands. but in 1988 an exceptionally
heavy rainfall, together with the water-
shed’s reduced holding capacity, al-

50
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lowed a torrent to wreak havoc on the
Sudanese plain below. Khartoum was
ravaged by the deepest Hooding to strike
the Sudan in this centwry, and some 1.5
million people were left homeless.??

Some "natural” tragedies are the re-
sult of development strategies that bla-
tantly disregard their impact on the envi-
ronment. In 1983, a cyclone in the
Philippines that normally might have
caused fewer than 100 fawalites killed
thousands. Floods caused by the wropical
storm were far more numerous and se-
vere than in the past. “Villages build in
places where Aooding had not been a
problem before are having to deal with
pauwerns of water runoff that have been
radically changed by the lumbering and
mining operations which have spread
unchecked,” writes Debora MacKenzie
in the New Scientist. “Slag heaps from
mines have been thrown up in valleys,
sometimes completely rerouting nvers,
and whole forests have disappeared.”?®

Deforestation of mountains and hills
that ring cities in the developing world
has led o an increasing number of mud-
slides in urban shantytowns. In Septem-
ber 1987, more than 500 people were
killed in a cascade of mud and rocks in
Medellin, Colombia. after torrential
rains had soaked the Andes for a week.
Only half the population of Villa Tina,
an impoverished suburb of Medellin,
survived the catastrophe.?9

Five months later a similar disaster hit
the shantytowns of Rio de Janeiro. Eigh-
teen inches of rain fell on the city over
three weeks, destabilizing the mountam-
sides onve forested by soil-grabbing
trees but now blauketed with huts of
scrap wood, adobe, and sheet metal.
Nearly 800 people died. 1.000 were.in-
jured, and more than 18,000 were left
homeless. Mac Margolis of the Washing-
fon Post noted that although this was the
worst such storm since 1966, *‘Lately
. . . even modest rains have proven
deadly . . . render[ing] this sophisticated

H;

State of the World 1989

metropolis a hostage to the elements.*3¢

These ‘“‘unnawral disasters” are
largely a product of the same kind of
land degradation discussed in the previ-
ous section, in which financial and popu-
lation pressures force both farmers and
urban dwellers onto marginal lands that
soon lose their stability. Buq in this case
tie lInnd degradation—while devastating
in itself and also to be feared because it
is self-reinforcing~—inhibits the ability of
ecosystems (o roll with natwre’s
punches. The result has been that the
rare has become commonplace, the ex-
wremes of weather that have been en-
dured and survived through the mil-
lennia are increasingly turning inwo
full-Aedged caastrophes on an unprece-
dented scale.

A Toxic HoME

Although Guy Reynolds and his wife
moved to Springheld, Vermont, in amo-
bile home, they arrived with the inten-
tion of staying put. But the Reynolds
family and 59 other residents of the mo-
bile-home park in which they live have
been forced to evacuate. In July 1988,
the U.S. Environmental Protection
Agency (EPA) ordered their relocaton
when it determined that the park was
atop a landfill containing toxic chemi-
cals. The Reynolds family and their
neighbors are among a small but grow-
ing number of refugees from land poi-
soned by hazardous wastes. Once con-
fined 0 industrial countries. the
inherent conflict between disposal of
toxic wastes and human habitadon is
spreading around the world.%!
Chemical contamination can be sud-
den—the result of a rail accident, for in-
stance, Or it can result from the insidi-
ous penetration of toxics into the
aumosphere. the food chain, or water
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supplies. Although wxic wastes pose a
pervasive threat o the environment,
unal recentdy few countries had laws
regulaung their disposal. As a result,
many companies found it easier and
cheaper 0 discard their wastes inw
landfills, waterways. or the aumosphere.
The disposal of chemical wastes in land-
fills over the past several decades has
created enormous problems for coramu-
nities throughout the world now faced
with the choice of expensive cleanups or
contaminaaon of their environment by
leaking oxics.

In the United States, dumping wastes
into landfills that were later topped off
and used for other purposes, such as
housing developments. became com-
monplace. Today, thousands of woxic
waste sites are festering sores in wwns
and ciues throughout the country: and a
baule conunues over the hazards they
represent and who should bear the re-
sponsibility for cleaning them up. In
some cases. people remam jn their
homes. accepung higher risks 0 health
because they are unable w sell their
property and cannot otherwise afford w0
move. In other cases, toxic contamina-
ton is so bad that whole communides
become ghost towns virtually overnight.

Love Canal was one such community.
Beginning in 1920, a pardially completed
channel between the upper and lower
Niagara Rivers in upstate New York
came into use as a municipal and chemi-
cal waste dump. In 1953, the channel
was filled in, and homes and schools
were subsequently built on and around
the site. Over time, chemicals buried in
the canal began w surface, and residents
often complained of swrange odors and
substances. In 1976, a consulant discov-
ered toxic chemical residues in the air
and sump pumps of a good percentage
of homes bordering the canal. High lev-
els of carcinogenic polychlorinated
biphenyls {(PCBs) were found in the
storm sewer system.32
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Not undl 1978 did the New York State
Department of Health—based on evi-
dence of a high incidence of reproduc-
tive problems among women and high
levels of chemical contaminatvon in
homes, the soil, and air—order the evac-
uation of pregnant women and of chil-
dren under the age of wwo from 239
homes. Eventually, all but 86 of the 900
families living in Love Canal were evacu-
ated. Purchasing the homes of the for-
mer residents cost the federal govern-
ment $20 million. Another $200 million
15 being spent o clean up the area.®?

In the United States, thousand of
toxic waste sites are festering sores
in towns and cities.

Love Canal proved w0 be just the first
of many. Thousands of other sites across
the country are contaminated by both
legally and illegally dumped wastes.
Realizing that both government and in-
dustry would have o share the burden of
the cleanup, the U.S. Congress enacied
the Superfund program in 1980.3+

Since then, 1,390 families in 42 com-
munities across the United States have
been relocated with Superfund money.
In 1983, Times Beach, Missoun, a sub-
urb of St. Louis with a population of
2,400, was abandoned and disincor-
porated as a resule of the careless spray-
ing on city streets of oil laced with highly
wxic dioxin. A combination of federal
and state funds helped relocate families
rom Globe, Arizona, and Ceutralia.
Pennsylvania. in the same year.3s

Because relocadon is less costly and
simpler than dewxifying contaminated
sites—not ©. menuon a faster way of
protecting people—the U.S. govern-
ment has increasingly used this option
deal with the toxic wasie problem. Since
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1985 this class of environmental refu-
gees has more than doubled.3®

Some who would fee remain in haz-
ardous areas because of financial circum-
stances. Aboud a fifth of the petrochemi-
cal production in the United States 1s
concemrated along ithe 85-mile strewch
of the Mississippi River that winds from
Baton Rouge to New Orleans. Louisi-
ana. Local economies are primarily de-
pendent on the jobs and income offered
by the 185 chemical plants and seven oil
refineries thad line this corridor. But the
region absorbs more (oxic substances
annually than do most entire states, in-
cluding such dangerous subsiances as
vinyl chloride, a carcinogen and sus-
pected embryoioxin.¥?

The Polish government recently
declared Bogomice and four other
villages *‘unfit for human habita-
tion.”

According to the Washington Post, “‘the
air, ground. and water along this corri-
dor are so full of carcinogens, mutagens,
and embryotoxins thatan environmental
health specialist defined living {there] as
‘a massive human experiment,’ the swate
auorney general called the pollution ‘a
modern form of barbarism,’” and a chem-
ical union leader now refers (o it as ‘the
national sacrifice zone.’” Several towns
in the corridor exhibit uncommonly high
rates of cancer and miscarriages.3®

Because most of these compounds
represent creeping rather than sudden
dangers (0 health, and because little re-
search has been undertaken to separate
out the contribution of roxic chemicals
from other health ihreats, government
protection or assistance for relocation
does not extend (o residents of Louisi-
ana’s chemical corridor. Indeed, public
policies—such as lax controls on pollut-
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ers—have encouraged the growih of this
industry. As a resuli, hundreds of thou-
sands of people remain subject o 1he
dangers of toxic poisoning and disease
in an area that is barely inhabiwable.

Urban residents around the world
have long tacitly accepted the reality of
living with higher levels of pollution in
their immediate environment, particu-
larly in the air they breathe. Automo-
biles, power plants, and industrial plants
are the biggest contributors (o air poliu-
uon. Where polluton control technol-
ogy 15 unavailable or regulations are
unenforced, as in Eastern Europe and
the Soviet Union, regions where ihe
postwar rush to industrialize was given
precedence over environmental protec-
1ion, emissions have made aunospheric
pollution so bad that whole regions are
virtually uninhabitable.

Pollution poses grave threats (o agri-
culture and human health throughout
Eastern Europe. The Polish govern-
ment. for example, recently declared
Bogomice and four other villages “unfit
for human habitation” due to the ex-
tremely high levels ofheavy metals in the
air and soil deposited by emissions from
nearby copper-smeliing plants. The gov-
ernment is encouraging villagers from
this region to resettle elsewhere by of-
fering compensation.$?

Likewise, in the Soviet Union the qual-
iy of air, soil, water, and forest re-
sources 1s in rapid decline. Fyodor Mor-
gun. head of the counuy's Environ-
mental Protection Committee, declared
recently that degradation from indus-
trial waste has reached the proportions
of **a Chernobyl-like cataswroplie.” Prob-
lems are particularly acute in the Ural
Mountains, a region of heavy indusury.
In December 1987, Pravda stated that
the industrial city of Ufa, with a popula-
tion of nearly 1 million, had become
“unfit for human habitation.’*40

Sudden accidents, such as a rail crash,
fire. or explosion, can instantaneously
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confer upon thousands of people the
status of ens:ronmenual refugee. In the
19 years leading up to 1978, seven major
chemical accidents worldwide killed 735
people, injured 2,647, and forced 18.-
230 from their homes. All buc one occur-
red in industrial countries. Since then,
the number and severity of (oxic disac.
ters has increased, with more of these in
the Third World. In the eight years fol-
lowing 1978, there were 13 major chemi-
cal accidents. The numbers tell the trag-
edy: 3,930 dead; 4.848 injured; and
nearly 1 million evacuated.4!

Among the worst examples of an acci-
dentin the industrial world was the 1976
explosion at a small chemical plant in
Seveso, Italy, that sent a cloud of smoke
and highly toxic dioxin particles wafting
over the counuyside. Eight hundred
people were evacuated from their homes
for more than a year; although many
have returned, questions about their
health linger. Incomplete data suggest
an elevated rate of birth defects in the
wo years following the explosion.
Whether the accident will result in a
higher incidence of cancers with long la-
tency periods will only Le known over
time 4%

Higher wage costs and tighter con-
trols on production and disposal of haz-
ardous chemical materials in industrial
nations, along with the development ofa
global market for chemical products,
have sent some multinational firms scur-
rying to build plants in developing na-
uons. Experience shows thatsuch invest-
ments can be a mixed blessing. Although
they gain some jobe and revenue from
the chemical industry, most developing
couniries have neither laws controlling
woxic chemicals nor the technical and in-
stitutional capacity to put them into
force. The general lack of controls
makes inciden:s of contamination more
likely .43

The toxic leak in 1984 at Bhopal,
India, was perhaps the worst example of
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this wrend. A Union Carbide pesticide
plant accidentally released a cloud of
deadly methyl isocyante over the wown,
killing about 2,500 and sending more
than 200,000 fAeeing for their lives. As
many as 100,000 people are sull suffer-
ing side effects, such as blurred vision,
disabling lung diseases, intestunal bleed-
ing, and neurological and psychological
disorders. Bhopal, less a case of perma-
nently reduced environmental habitabil-
uy, 15 certainly evidence of the dangers
inherent in many of the industrial and
development choices being made
today 44

Nuclear reactor accidents have the
most pervasive and long-lasting conse-
quences of any industrial catastrophe.
The April 1986 explosion and fire at
Chernoby! in the Soviet Union caused a
partial meltdown of the plant’s reactor
core. More than seven tons of radioac-
tive material were hurled into the atmo-
sphere, evenwally contaminating land,
food, and water throughout much of
Europe. Twenty-eight people died from
acute radiation poisoning wit..n 75 days
of the accident, while another 300 were
treated for serious radiation exposure.
More than 100,000 peopie were evacu-
ated from their homes, and up w0 2,500
square kilometers became uninhabit-
able 45

Chernobyl was the worst reactc i acci-
dentin history and will not easily be for-
gotten. Buc the fact remains '™ .2 un even
more sertous disaster could vccur at any
tume at a reactor n a densely populated
area. A Chernobyl-like accident at the
Indian Point plant in the New York met-
ropolitan region could require the per-
manent evacuation of more than « mil-
lion people. Assessing the risks inherent
in using nuclear power under the most
optimistic conditions, nuclear analysts
have determined that with 500 nuclear
plants in operauon, there would be one
core-damaging acadent every 20 years,
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based on one accident for every 10,000
years of reactor operation. But the
Three Mile Island accident in the United
States occurred after only 1,500 years of
worldwide reactor operation, and Cher-
nobyl occurred after another 1,900
years.46

The rapidly growing volume of haz-
ardous waste in industialized natons,
coupled with high disposal costs, has led
some companies o export their indus-
wrial residues to the Third World, threat-
ening a new wave of chemical illnesses
and refugees. It costs from $250 to $350
per ton to dispose of hazardous munici-
pal and industrial wastes in the United
Siates, for example, but some develop-
ing countries will accept such wastes for
as litde as $40 per ton.¥?

Local conditions and lack of monitor-
ing or waste treatment means that a
large proportion of these imported
wastes will end up in the local environ-
ment. Frequent rains and poor soils in
tropical areas hasten the migration of
chemical wastes into groundwater sup-
plies.

Thousands of tons of U.S. and Euro-
pean wastes have already been shipped
to Africa and the Middle East. Some
3,800 tons of toxic waste from Ialy
dumped in the small Nigerian port
town of Koko in five shipments between
1987 and 1988 condained at least 150
tons of PCBs—+the chemical that put
Love Canal on the map. The contami-
nation was the result of an illegal deal
between an Ialian waste contractor and
several corrupt Nigerian government
officials. Residents of Koko complained
that t'e odors given off by the leaking
sack, and containers of waste made
the'n ill. The government plans to evac-
uae the 5,000 residents. The Italian
gevernment jias since accepted respon-
sioility for reclaiming and destroying
the wastes but, ag of early December
1988, a ship laden with the toxics from
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Koko had yet to find a port that would
accept the hazardous chemicals. 48

Similarly, waste shipped from Italy o
Lebanon in May 1988 will be reclaimed
by Italy and incinerated aboard a ship in
the middle of the Pacific. More than
2,400 tons of toxic chemicals found their
way o Beirut in a (ransaction involving
both Lebanese and European mer-
chants, without government supervi-
sion. Lebanon’s health minister recog-
nized the threac immediately: these
wastes are “‘poisonous and harmful to
man and the environment.,”” he said.
Other countries, such as Benin, the
Congo, and Guinea-Bissau, are recon-
sidering plans (o accept large quantities
of waste from the United States and
Europe in the wake of an international
outcry against dumping. The Congo. for
example, recently canceled a contract to
accept 20,000-50,000 tons of pesticide
residue and sludge waste a month from
a firm in New Jersey.4?

Grow:ng recognition and control of
hazardous waste disposal may make the
world a safer place to live—for a while.
Two intermatonal treaties that would
curtail trade in hazardous exports are
being negotiated, and individual coun-
tries and regions are beginning to take
action on their own. In May 1988, the
Orgamization of African Unity passed a
resolution condemning the practice of
accepting toxic chemicals from the in-
dustrial world, and various of its mem-
ber states are taking action to imple-
ment the declaration. The same ménth,
the European Parliament urged its gov-
emments to adopt national legislation
that would ensure recipient countries
can handle the wastes. In the United
States, two bills introduced in Congress
would restrict the export of hazardous
substances. Despite these laudable ef-
fors, little has been done o reduce at
the source the large volumes of toxic
substances produced by industrial activ-
ity.50
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Abandoning Homelands

THE THREAT OF
INUNDATION

Around the world, the Dutch are per-
haps best known for their achievements
in water engineering. And well they
should be: without the carefully main-
tained stretches of dikes (400 kilome-
ters long) and sand dunes (200 kilome-
ters) built by Holland's engineers to
hold back the sea, more than half the
country would be uninhabitable. Cur-
rently, 8 million people make their
homes and livelihoods on this re-
claimed delta, a region of unquestioned
social and economic importance. The
stakes in protecting it, however, are cer-
tain to mount. Rising sea levels promise
10 test even the Dutch capabilities in
water management.#!

Among the various environmental
problems that cause the displacement of
people from their homes, none rivals the
potential effects of sea level rise as a re-
sult of human-induced changes in the
earth’s climate. A one-meter rise in
ocean levels worldwide, for example,
may result in the creation of 50 million
environmental refugees from various
countries—more than triple the number
in all recognized refugee categories
today.

Most scientists agree that a global
warming is under way, caused by the ac-
curmnulation of *greenhouse gases” due
primarily to fossil fuel use in indusurial
countries. The uncertainties lie in just
how much higher the earth’s average
temperatwure will go, and how quickly the
increase will take place. Recent estimates
predict that a global temperature in-
crease of 1.5-4.5 degrees Celsius (3-8
degrees Fahrenkeit) can be expected as
early as 2030, rising (0 as much as 5 de-
grees by 2100. (See Chapter 1.)%2

If correct, this would precipitate a rise
in sea leve] of 1.4-2.2 meters by the end
of next cenwry. (By comparison, global
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sea level rise has probably not exceeded
15 centimeters over the past century.)
Such an increase will affect people and
infrastrucwure around the globe, but de-
veloping countries stand o suffer the
most immediate and dramatic impacts.53

President Maumoon Abdul Gayoom
of the Maldives has put the problem
bluntly: "The predicted effects of the
change are unnerving: There will be sig-
nificant shoreline movement and loss of
land. A higher mean sea level would
inevitably . . .increase frequency of inun-
dation and exacerbate lood damage. It
would inundate fertile delias, causing
loss of productive agricultural land and
vegetation, and increase saline en-
croachment into aquifers, rivers and es-
tuaries. The increased costs of recon-
struction, rehabilitation and strength-
ening of coastal defence systems could
turn out to be crippling for most affected
countries,”’54

Some climatologists now estimate that
the rate of sea level rise will accelerate
after 2050, reaching 2-3 cenumeters a
year. But actual sea level rise will be
much higher in some regions than oth-
ers because of obvious differences like
land elevaton and less obvious differ-
ences in geological processes such as
tectonic  uplift> (nawral gshifis in the
earth’s crust) or subsidence in coastal
areas. Subsidence is a key issue in the
case of river delwas %

Under natural conditions. deltas are in
a state of dynamic equilibrium, forming
and breaking down in a continuous pat-
tern of accretion and subsidence. The
Mississippi River delta in the United
States, for example, was built up by sedi-
ments deposited during loods and laid
down by the river on its way 0 the sea.
Over tume, these sediments accurnulate.
But regional and local tectonic effects.
along with compaction, cause the land
created 0 subside. Local subsidence
alone can translate into a water level rise
as great as 10 centimeters per yea~. Reia-
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tive rates of sea level rise, then, depend
on the sum of global sca level rise and
local subsidence.3®

Subsidence is likely w0 accelerate
where subterranean stores of water or
oil are wapped. In Bangkok. Thailand,
local subsidence has reached 13 centi-
meters per year duc to a drop in the
water table caused by excessive with-
drawals of groundwater over the past
three decades. Morcover, channeling,
diverting, or damming rivers can greatly
reduce the amount of sediment that
reaches a delta. When this happens. as it
has on the Mississippi and the Nile, sedi-
ment accumulavon will not offset subsi-
dence, resulting in heavier shoreline
erosion and an jncreasc in water levels.%?

Low-lying delta regions. important
from both an ecological and social stand-
point, will be among the first land areas
lost t0 inundation under even slight rises
in sea level. Ferule deltas arc important
sources of food and other products. OF
the world’s major deluas, several, includ-
g the Bengal and Nile, are also densely
populated. As a result, these regions will
be the single greatest source of refugees
from sea level nse. A recemt study by
researchers at Woods Hole Oceano-
graphic Insuwute in  Massachusetts
showed the combined effects of sea level
rise and subsidence on Bangladesh and
Egypt. where the homes and livelihoods
of some 46 mjlhon people are poten-
ually threatened.58

The researchers developed three pos-
sible scenarios under (wo esumates of
sea level rise: a minimum of 13 centime-
ters by 2050 and 28 cenumeters by 2100,
and a maximum of 79 centimeters by
2050 and 217 centimeters by 2100. The
“best case’”’ scenario assumes the mini-
mum rise in global sea level and a dela
region in equilibrium. The second sce-
nario, called the “worst case,” assumes
the maximum rate of sea level rise and
the complete damming or diversion of
the river system draimng into the delta.

87
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In this case, the rate of natural subsi-
dence must then be added w the abso-
lute rise in sea level. The third scenario
is accurately referred w as the ‘‘really
worst case.” It assumes that excessive
groundwater pumping from irrigation
and other uses accelerates natural subsi-
dence.

Low-lying delta regions will be
among the first land areas lost
to inundation under rises in sea
level.

To calculate the economic implica-
tions of these three cases on both Egypt
and Bangladesh, the researchers as-
sumed present-day conditions. such as
the estimated share of total population
now living in areas that would be inun-
dated and the share of economic actuvity
that is derived from them. Continued
settlement and population growth in
these arcas will of course translate into
even more future environmental refu-
gees.

The Bengal Delta, resting at the con-
fluence of the Ganges. Brahmaputra.
and Meghna rivers, is the world's largest
such coastal plain and ronstitutes about
80 percent of the ¢ try’s wual area
(the other one fifthis ..er). As a result,
the region’s inhabitants are subject ©
annual Aoods both from the rivers and
from ocean sworm surges.

Just how severely sea level rise will af-
fect Bangladesh depends in part on the
pace at which damming and channeling
of rivers proceeds and the rate of
groundwater withdrawal. Although an-
nual Aooding is severe and can damage
up to one third of the crops grown on
the Aood plains, lacge areas of the dela
region suffer rain deficits for the rest of
the year, thus creating a large incentive
o divert river water for agriculture.
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Table 4-2. Effects of Sea Level Rise on (he Bengal and Nile River Deltas Under Two
Scenarios

Sca Level Rise

Gross

Global
Sea Level
Rise

Local
Land
Subsidence

Habitable
Land
Lost

Local
Sca Level
Rise

National
Population Product
Displaced  Lost

(centimeters)

Bangladesh in 2050
Worst Case!
Really Worst Case?

79
79

65
130

Bangladesh in 2100
Worst Case!
Really Worst Case?

217
217

115
230

Egypt in 2050
Worst Case!
Really Worst Case?

79
79

Egypt in 2100
Worst Case?
Really Worst Case?

217
217

10
115

{(percent)

144
239

16
18

13
15

332
447

25
34

27
35

101
P44

14
16

13

19 16

2]

26

257
332

19 19
24 24

lAssumes complete damming or diversion of river system draining inte dela,
groundwater pumping accelerates natwral subsidence,

TAS5UMEs EXCeS5IvE

source: John D. Milliman et al., "Environmental and Economic Impace of Rising Sea Level and Subsiding
Deltas: The Nile and Bengal Examples.” Woods Hole Oceanographic (nstitute. Woods Hole, Mass,,

unpublished paper, 1988,

Such diversions would have a severe im-
pact on the amount of sediment availa-
ble to offset natural subsidence,

On the basis of the limited data availa-
ble, the Woods Hole researchers have
roncluded thi.. the increasing with-
drawal of groundwater in Bangladesh is
affecting subsidence rates. Between
1978 and 1985, the number of wells
drilled in the country increased at least
sixfold; more than 100,000 shallow
tubewells and 20,000 deeper ones were
counted. Sediment samples suggest that
groundwater withdrawal may have
raised subsidence (o 21 least twice the
natural rate.

Half the country lies at elevations of
less than five meters. Loss ofland under
the 13-centimeter rise in the best case

scenario would be minimal by 2050—
less than 1 percent of the country’s toal.
In the 144-centimeter rise assumed in
the worst case, however, 16 percent of
the nadon's land would be lost. And in
the really worst case, local sea level rise
would be 209 centimeters and 18 per-
cent of the habitable land would be
under water. (See Table 4-2.) As a re-
sult, more than 17 million people would
become environmental refugees.

By the year 2100, the really worst case
scenario shows that 35 percent of the
nation’s population—some 38 million
people—would be forced to relocate.
The economic effects would be devastat-
ing. Because nearly a third of Ban-
gladesh’s gross national product is real-
ized within the land area that could be
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lost, an already poor country would have
o accommodate its people on a far
smaller economic base.5?

The combined effects of warmer cli-
mates and higher seas will make tropical
storms more frequent and more destruc-
tive, raising the oll in lives and furdther
decreasing the habiwability of coastal
areas. Cyclones originating in the Bay of
Bengal before and afier the rainy season
already devastate the southern part of
Bangladesh on a regular basis. On aver-
age, 1.5 severe cyclones now hit the
counury each year. Storm surges as much
as six meters higher than normal can
reach as far as 200 kilometers inland.
Total property loss from storms in the
region between 1945 and 1975 has been
esumated at $7 billion. and some 300.-
000 lives were lost in 1970 when surge
waters covered an estimated 35 percent
of Bangladesh. The impact of stronger
and more frequent storms on this
densely populated counury is unithink-
able.

Bangladesh as it is known today
may virtually cease to exist.

Wl.ere will those displaced by rising
seas go? Moving farther inland, millions
of environmental refugees will have o
compete with the local populace for
scarce fuod, water, and land., perhaps
spurring regional clashes. Moreover, ex-
isting tensions between Bangladesh and
its large neighbor o the west, India, are
likely to heighten as the certain influx of
environmental refugees from the former
rises. Eventually, the combinauon of ris-
ing seas, harsher storms, and degrada-
uon of the Bengal delta may wreak so
much damage that Bangladesh as it is
known today may virtually cease to exist.

Egypt's habitable area is even more
densely populated than Bangladesh. By
and large, Egypt is desert; less 1than 4
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percent of the counuy’s land is cul-
tivated and settled, supporting a popula-
tion of 1,800 people per square kilome-
ter. The Nile River and it dela,
accounting for nearly all the counury's
producive land, is Egypts economic
lifeline.

Damming has virtually reduced the
Nile’s conwribution of sediment and
fresh water to the Mediterranean 0 a
urickle. The Woods Hole swudy points
out that because the Nile has been
dammed, only the “worst” and “really
worst”’ cases are relevant for Egypt,
since most of the sediment that would
offset subsidence of the dela is trapped
upstream. Consequently, sea level rise
would range between 101 and 144 cendu-
meters by 2050, rendering up to 19 per-
cent of Egypt’s already scarce habitable
land unlivable,.

If the higher increment were realized,
more than 8.5 million people would be
forced to relinquish their homes o the
sea and Egypt would lose 16 percent of
its gross national product. By 2100, sea
level rise would range between 257 and
332 centimeters, inundating up w0 26
percent of habitable land and affecting
an equal portion—24 percent—of both
population and domestic economic out-
put. Several shallow. brackish lakes
along the coast, accounting for half the
nauon'’s fish catch, would also be endan-
gered.50

Although neither Bangladesh nor
Egypt is likely w0 markedly influence
global emissions of greenhouse gases or
sea level rise, they each wield constdera-
ble control over local sea levels. Devel-
opment policies chosen in the near fu-
wre will determine the rates of
degradation and subsidence of these re-
spective deltas.

In 2100, cartographers will likely be
drawing maps with new coastlines for
many countries as a result of sea level
rise. They may also make an important
deletion: by thau year, if current projec-
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tions are bome out, the Maldives may
have been swallowed up by the sea. This
small nation, a series of 1,190 islands in
atolls, is nowhere higher in elevauon
than two meters. A mean sea level rise of
equal height would submerge the endre
country. With a one-meter rise, well
within the expected increment of the
nexu century, a storm surge would, in the
words of President Gayoom, be *cata-
strophic and possibly fatal.” Qther such
endangered areas include the Pacific is-
lands of Kiribati, Tuvalu, and the Mar-
shall Islands.8!

Industrial nations, heavily reliant on
the burning of fossil fuels over the past
century, must assume the primary re-
sponsibility for global warming and its
consequences. And while they are in a
far better financial positon than devel-
oping countries o undertake the reme-
dial technological measures necessary to
save coastal areas and inhabited land
{thereby miugating the problem of envi-
ronmental refugees), these acidons will
cost them dearly. The Dutch spent tens
of billions of dollars over the past three
decades building dikes and pumping sys-
tems (o hold back the sea. They will have
1o spend at least $5 billion more by 2040
simply maintaining this system to save
their delta region as sea levels rise.
Large though these expenditures are,
they are trivial compared with what the
United States, with more than 19,000
kilometers of coastine, will have two
spend to protect its territorial mteg-
rity.52

A YARDSTICK OF
HABITABILITY

On every continent, the living patterns
of people are at odds with natural sys-
tems. In industrial countries, consump-
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tion patterns and industrial policies that
ignore enviroamental limits have fouled
the planet with everything from toxic
wastes (o greenhouse gases. In the Third
World, population growth, poverty, and
ill.-conceived development policies are
the root cause of environmental degra-
dation, The large and growing number
of refugees worldwide that has resulied
from these trends is living evidence of a
continuing decline in the earth’s habita-
bilicy.

Environmental refugees have become
the single largest class of displaced per-
sons in the world. They fall into three
broad categories: those dispfaced tem-
porarily because of a local disruption
such as an avalanche or earthquake;
those who migrate because environmen-
tal degradaton has undermined their
livelihood or poses unacceptable risks to
health; and those who resettle because
land degradation has resulted in desert-
ificadon or because of other permanent
and untenable changes in their habitat.
Although precise numbers are hard to
fix due 1o lack of data, it appears that this
last group—the permanently dis-
placed—is both the largest and the fast-
est growing. Until sea level rise over-
takes it, land degradaton will remain the
single most important cause of environ-
mental refugees. As it occurs in stages,
moving from moderate to severe desert-
ification, it produces refugees in both
the second and third categories.

Current trends are likely o worsen
over the next few decades unless society
acts to combat the problems under-
scored by the creation of environmental
refugees. More and more land will be
rendered unproducuve or uninhabit-
able, whether through desertificaton,
toxic pollution, or unnatural disasiers.
By the middle of the next cenwry, the
combined number of environmental ref-
ugees from all these and the inevitable
rise in sea level because of global warm-
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ing will probably exceed the number of
refugees today from all other causcs by
a Factor of six.

The vision of tens of millions of per-
sons forced to abandon their homelands
is a frightening prospect. one without
precedent and likely o rival most past
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and current wars in its impact on human-
ity. The growing number of environ-
mental refugees today is already a rough
indicator of the severity of global cnvi-
ronmental decline. This yardstick may
be imprecise but its message could not
be clearer.
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Protecting the
Ozone Layer
Cynthea Pollock Shea

When Britsh scientsts reported in 1985
that a hole in the ozone layer over Ant-
arctica had been occurring each spring
since 1979, the news came as a complete
~ surprise. Although the theory that a
group of widely used chemicals called
chlorofluorocarbons  {CFCs)  would
someday erode upper aumnospheric
ozone had been advanced in the mid-
seventes, none of the models had pre-
dicted thac the thinning would first be
evident over the South Pole—nor that it
would be s0 severe. Scientists were baf-
fled: What was threatening this key life-
support system? And how many other
surprises lay in store?!

Ozone, the three-atom form of oxy-
gen, is the only gas in the aumosphere
that prevents harmful solar ultraviolet
radiation from reaching the surface of
the earth. Most of yuis found at aluwudes
of between 12 and 25 kilometers, but
even there, ag its greatest concentration,

An expanded version of this chapter appeared as
Worldwaich Paper 87, Protecting Life on Earth: Steps
{0 Save the Ozone Layer.

itis present ac only a few parts per mil-
lion. Suniighc-wriggered chemical reac-
uons constandy replenish ozone above
the wopics and global air circuladon
transports some of it (o the poles.

By the Antarctic spring of 1987, the
average ozone concentration over the
South Pole was down 50 percent. In iso-
lated spots it had essendally disap-
peared. Although (he depledon was
alarming, many were convinced that .nhe
thinning was seasonal and unique 0
Antarctica, a phenomenon auributable
0 altered atmospheric chemistry and o
perplexing polar air circulation.?

A sciendfic repori issued in March
1988 shauered this view: more than 100
international experts reported that the
ozone layer around the entire globe was
eroding much faster than any mode! had
predicted. Between 1969 and 1986, *he
average global concentration of ozone in
the stratosphere had fallen by approi-
mately 2 percent. The magnitude of the
decline varied by ladwde and by season,
with the most heavily populated regions
of Europe, North America, and the So-
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vict Union suffering a year-round deple-
tion of 3 percent and a winter loss of 4.7
percent.?

As ozone dimmnishes in the upper at-
mosphere, the earth receives more ul-
traviolet radiation, which promotes skin
cancers and cataracts and depresses
human immune systems. Reduced crop
vields, depleted marine fisheries, maten-
als damage, and increased smog are also
auributable to higher levels of radiation.
The phenomenon is global and will af-
fcci1he well-being of every person in 1the
world.

In 1984 the ozone hole was larger
than the United States and ¢aller
thair Mount Everest,

Compounds containing chlorine and
bromine, which are released from indus-
trial processes and products and then
move slowly into the upper aunosphere,
are considered the primary culprits.
Most of the chlorine comes from  7Cs;
the bromine originates from halons used
in fire extingwishers. Spurred to action
by the ozone hole over Andarctica, 35
countries have signed an international
agreement—the Montreal Protocol—
aimed at halving most CFC emissions by
1998 and freezing halon emissions by
1992. Although an impressive diplo-
matic achievement and an important
first step, the agreement is so riddled
with loopholes thatits objectives will not
be met. Furthermore, scientific findings
subsequent 0 the negotations reveal
that even if the treaty’s goals were met.
significant further deterioration of the
ozone layer would still occur. The fact
that CFCs and halons are also “green-
house gases” and thac global warming
may already be under way (see Chapter
1} strengthens the need to further con-
trol and eliminate emissions.*
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The fundamental links between CFCs,
halons. and ozone depletion are no long-
er in doubt. Currently available control
technologies and stricter standards gov-
erning equipmem operation and main-
tenance could reduce CFC and halon
emissions by some 90 percent. Bug ef-
feciive government policies and industry
practices (o limit and ultimately phase
out chlorine and bromine emissions
have yet 0 be formulated. Encouraging
steps have been taken by some coun-
tries, particularly in Scandinavia. and by
some corporations. Buc just as the ef-
fects of ozone depletion will be felt
worldwide, a lasting remedy to the prob-
lem must also be glob.l.

THE OzZONE DEPLETION
PuzzLE

In 1985, a team led by Joseph Farman. of
the British Antarctic Survey, stardled the
world by reporting a 40-percent loss in
the springtime ozone layer over Antarc-
uca. Using equipment developed in the
twendes. the team discovered the lowest
concentration of ozone everrecorded on
earth. Although Sherwood Rowland and
Mario Molina of the University of Cali-
fornia at Irvine had predicted a decline
in global ozone back in 1974, the inter-
national scientific community was skepti-
cal; why hadn’c state-of-the-art mori.or-
ing devices aboard sophisticated
satellites detected the drop?®

Closer examination pevealed that sat-
ellite sensors had in fact recorded the
decline, and even flagged the lowest val-
ues, but that scientists had fallen behind
in processing the voluminous dara. In-
deed, computer archives showed that in
1984 the previously undetected ozone
hole was larger than the United States
and taller than Mount Everest®
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Faced with evidence ofa phenomenon
that had not been predicted by auno-
spheric models, scientists scurried (o ex-
plain the cause and to determine if more
widespread depletion, outside of Ant-
arctica, was likely. Numerous theories
based on both chemical and natural
causes were put forth. A reassessment of
satellite and terrestrial data  was
planned, along with ground- and air-
based expediuons to the contunent.

Scientists on the first Antarctic expedi-
tion arrived in late August 1986, hoping
to determine quickly whether the ozone
hole was caused by natural forces or by
manufactured chemicals. The secret was
not easily revealed. Several experiments
cast doubt on the theories that blamed
solar cycles and the upward movement
of tropospheric air, but tests to confirm
chemical destrucdon theories were in-
conclusive. Team leader Susan Solomon
carefully summed up the fndings,
*Based on the existing theories, chlorine
is the only one we can’trule out . . . .We
believe that a chemical mechanism 1is
fundamentally responsible for the
hole.”7?

Another, much larger expedition com-
posed of 150 scientists and support per-
sonnel represenung 19 organizauons
and four nations was planned for 1987,
Based ir Punta Arenas, Chile, the NOZE
II (Nauonal Ozone Expedition} team
conducted satellite, aircraft, balloon,
and ground measurements. Satellite
data, available within 24 hours. helped
researchers direct two specially rewroht-
ted planes inw the center of the hole.?

Monitoring equipment detected that
the average ozone concentration in a
hole wwice as large as the United States
dropped by nearly half from August 15
to October 7. In some areas within the
hole. czone had vanished completely.
The scientists auributed the decline w0 a
combination of factors: unique meteoro-
logical conditions present in Antarctica.
the presence of pciar stratospheric
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clouds. low concentrations of nitrogen
oxides, and, most important, high con-
cenirauons of active chlorine.

The pieces of the puzzle started (o fall
into place. During the long. sunless Ant-
arctic winter {from about March t0 Au-
gust), air over the conunent becomes
isolated in a swirling polar vortex that
causes temperatures (0 drop below
minus 90 degrees Celsius. This is cold
enough for the scarce water vapor in the
dry upperaunosphere (o freeze, forming
polar stratospheric clouds. Chemical re-
actions on the ice crystals convert chlo-
rine from nonreacuve form: such as hy-
drogen chloride and chlorine nitrate
into molecules that are very sensitive 1o
sunhght. In addituon, gaseous nitrogen
oxides able to inactivate chlorine are
transformed into frozen. and therefore
nonreactive, nitric acid.?

The first spring sunlight releases the
chlorine, and the virulent ozone-destroy-
ing chain reaction proceeds unimpeded
for five or six weeks. The reactions trans-
form wwo molecules of ozone inw three
molecules of ordinary oxygen, and the
chlorine survives unscathed, ready (o at
tack more ozone. Experiments con-
ducted by James Anderson and his col-
leagues at Harvard University found that
chlorine monoxide levels in the most dis-
wrbed regions of the hole were up 1o 500
times higher than normal. Throughout
the hole, as chlorine monoxide in-
creased, ozone concentrations de-
creased. (See Figure 5-1.)1°

Diminished ozone in the vortex means
that less incoming solar radiation is ab-
sorbed, thereby perpewnating lower tem-
perawures and the vortex itself. In 1987,
the vortex did not break down unul early
December, a month later than usual. In
addition, the hole was some 8 degrees
Celsius colder at an aldwde ¢ 15 kilo-
meters tnan it was in 1979, Polar strato-
spheric clouds were more pervasive and
persistent In essence, the ozone hole
was feeding on uself.!
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The phenomenon of global warming
paradoxically encourages the process.
Higher concentrations of greenhouse
gases (including CFCs, which contribute
about 15-20 percent of the touwal) are
thought to be responsible for an in-
crease in the carth’s surface temperawre
and a decrease in the temperature of the
stratosphere. Methane, one of (he pri-
mary greenhouse gases, is a significant
source of stratospheric water vapor.
Colder temperarures and increased
inoisture both faci..cate the formation of
stratospheric clouds.!?

Since the ozone hole cannot get much
decper, some fear it may spread out-
ward, encompassing larger areas of Ar-
gentina and Chile and expanding above
portions of Australia, Brazil, New Zea-
land. and Uruguay. These areas may also
suffer when the vortex breaks up and s
ozone-depleted air diffuses throughout
the lower southern hemisphere. In De-
cember 1987, three cut of five Australian
ozone-monitoring stations observed a
sharp drop in ozone. The abnormally
low values persisted for three weeks over
Melbourne, resulting in the lowest De-
cember mean ozone levels on record.
Roger Atkinson of the the Australian Bu-

reau of Meieorology wonders if *it'’s
possible thac this is the first sign of de-
pletion extending over Australia.”!®
While many of the meteorological and
chemical conditions conducive to ozone
depleiion are unique (o Antarctica.
ground-based research in Greenland in
the winter of 1988 found elevated chlo-
rine concentrations and depressed
ozone levels over the Arcuic as well. Al-
though a strong vortex does not develop
there and iemperatures are not as low,
polar stratospheric clouds do form. !¢
To find out more about the atmo-
spheric chemistry of the Arcuc, the U.S.
National Aeronautics and Space Admin-
istration (NASA) sent teams to Sta-
vanger, Norway, and Ellesmere Island,
Canada, in early 1989. Instruments on
the ground analyzed the chemical com-
ponents of the atmosphere, while similar
instruments aboard specially equipped
nes sampled the air in the ice clouds,
wad equipment aboard the Nimbus-7
satellite examined reflecied sunligat.
Ground-based measurements were to be
gathered simultaneously by the Danes in
Greenland and by the Soviets over their
northernmost territories, The Soviet
Union also planned to make aircraft ob-
servations at about the same time.!$
The importance of cloud surface
chemistry in the destruction of ozone
was not realized untl 1986. Now its role
is viewed as fundamental, and some sci-
enusts postulate that sulfate chemical
surfaces may host the same catalytic
chlorine reactions that occur over Ant-
arctica. Sulfate aerosols from volcanoes
and biological processes are present in
the aumosphere ai all lauwdes, at
heights of 15 to 22 kilometers. They are
especially prevalent over the most
densely populated areas of the northern
hemisphere, perhaps indicating the in-
volvement of sulfur emissions from
human activides, If these chemicals are
capable of hosting (he same catalytic re-




Protecting the Ozone Layer

actions, global ozone depletion may ac-
celerate even more rapidly than an-
ticipated.'®

A greater understanding of and con-
sensus about ozone depleuon was made
possible by the release of the NASA
Ozone Trends Panel report on March
15, 1988. More than 100 scientists from
10 countries spent 16 months reviewing
the published literature and performing
a critical reanalysis and interpretation of
nearly all ground-based and sacellice-
derived ozone data. Their purpose: o
ehiminate any errors caused by improp-
erly calibrated instruments.!?

Ozone losses were documented
around the globe, not just at the poles;
the blame, particularly for the Antarctic
ozone hole, was firmly placed on chloro-
Aluorocarbons. The panel reported that
bewween 30 and 60 degrees north, where
most of the world’s people live, total-
column ozone had decreased by 1.7-3.0
percent between 1969 and 1986. Fur-
ther, "ozone decreases were most pro-
nounced in wintei, ranging from 2.3-6.2
percent (depending on latitude), and
those winter changes were higher than
predicted by aunospheric models.” 18

Because monitoring stations ars not
as prevalent in the southern hemisphere,
the panel cautioned that data for regions
south of 30 degrees north were not as
reliable, nor could seasonal vartauons be
accurately determined. The report fur-
ther stated that while the problem was
worst over Antarctica during the spring,
*“‘ozone appears to have decreased since
1979 by 5 percent or more atall lautudes
south of 60 degrees south throughout
the year.” The hole alone covers ap-
proximately [0 percent of the southern
hemisphere.?

The report’s findings stared policy-
makers, industry representatives, and re-
searchers around the world. Prior to
March 15, the phenomenon of global
ozone depletion and the role of CFCs
had been hotly contested. Within a mat-

13
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ter of weeks the report’s conclusions
were widely accepted, and public debate
on the issue was building 10 a new fever
pitch. Suddenly, ozone depletion was
real, no longer just a theory, and people
around the globe knew just how bad the
problem overhead had become.

Ozone losses were documented
around the globe, not just at the
poles.

Sciendsts were alarmed not only by
the documented damage to the ozone
layer, but by the inadequacy of their
models (o predict it. Ozone depletion is
occurring far more rapidly and in a dif-
ferent pattern than had been forrcast.
Projections of the amount and locauon
of future ozone depleuon are still highly
uncertain. Although the fundamental
mechanisms of ozone depletion are gen-
erally understood, the quantditative effect
of cloud surface chemisury, the rate of
various chemical reactions, and the spe-
cific chemical pathways are still in doubt.
According o Sherwood Rowland, one of
the first to sound a warning, policy deci-
sions now and for at least another
decade must be made without good
quanuative guidelines of what the fu-
ture holds.?0

EFFecTS OF ULTRAVIOLET
RADIATION

Tanned, wrinkled, and leathered skin,
certain eye disorders, and briule plastics
are all caused by ultravinlet (UV) radia-
ton that reaches the earth’s surface. At
present; ozone absorbs much of the ul-
traviolet radiadion that the sun emits in
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wavelengths harmful to humans. ani-
mals, and plants. (The most biologically
damaging wavelengths occur within the
290-320 nanomeler band, referred to as
UV.E.) But, according io uncertain pro-
Jjecuons from computer models, erosion
of the protective ozone shicld could re-
sult in 5 to 20 percent more ultraviolet
radiation reaching populated arcas
within the next 40 years—most of it in
the UV-B band.2!

In light of the findings of the NASA
Ozone Trends Panel, the U.S. Emnviron-
mental Protection Agency (EPA) dam-
age projections cited in this section arc
conservative. Although the EPA ranges
arc based on current control strategies.
they assuine ozone depletion levels of
1.2-6.2 percent. Yet, all areas of the
globe have already suffercd depletion
bevond this lower bound. At extreme
ladwdes, depletion has exceeded EPA's
most realistic upper bound. Although
these damage estimates are the best cur-
rently available, it is prudent to consider
themn on the low side.??

Globally. skin cancer incidence among
Caucasians 1s already on the rise, largely
because of more owtdoor acuvity, but it
15 expected to increase alarmingly in the
presence of more UV-B. Some 600.000
new cases of squamous and basal cell
carcinomna—the two most common buy
rarely faial skin cancer types—are re-
ported cach vear in the United States
alonc. Worldwide. the number of cases
is at least three tumes as high. The ina-
dence is closely tied to cumulative expo-
sure to ultraviolet radiation.??

Each 1-percent drop in ozonc is pro-
jected to result in 4-6 percent more
cascs of these types of skin cancer.
Ozone depletion is expected to cause 3
million to 15 million new cases in Ameri-
cans born before 2075: some 52,000 to
252,000 of thosc patients are likely to die
from the discase. Most at nsk are those
with light coloring who live nearest the
cquator. Also particularly susceptible

. ey
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arc Argentinians, Australians, Chileans,
and New Zealanders who live in arcas
under the springtime reach of the Ant-
arctic hole. Members of the U.§. Na-
tional Scietice Foundaton are working
with colleagues in Argentina and Chile
to measure the increased amount of in-
coming UV radiation.?4

Melanoma. a more deadly form of skin
cancer. already auacks 26,000 Ameri-
cans annually and results in 8.000
deaths. Melanoma represents only 4 per-
cent of all skin cancers. but is responsi-
ble for 65 percent of all skin cancer
deaths. Although the tc between mela-
noma and increased UV-B levels is less
clear, EPA estumates that ozone deple-
ton will lead o an additional 31.090 to
126,000 cases among U.S. whites born
before 2075, resulting in an additional
7,000 to 30,000 fatalities.?®

Melanonia incidence and mortality are
already rising in all Cau-asian popula-
uons studied. In Australia, melanoma
deaths have nisen fivefold over the past
50 years. In the United States, the num-
ber of cases has increased 83 percent
over the past seven years. In other coun-
tries. the incidence is increasing at 3-7
percent annually. Unlike basal and squa-
mous cell carcinoma, melanoma appears
o be associated with acute UV radiation
exposurc. such as severe sunburns.?6

Under the same EPA scenarios, from
555,000 o 2.8 million Americans born
before 2075 will suffer from cataracts
who would not have otherwise, Vicums
will also be striken earlier in Jife, making
treatment more difficult. Cataracts, a
clouding of the lens that blurs vision, can
be reinoved m a relauvely simple opera-
ton, but if left untreated can result in
blindness. The surgical procedure is
performed routinely in industrial coun-
tries, but victims in the developing world
arc less likely to have access to, or funds
for. the operation.??

Medical researchers also fear that
UV-B depresses the human immune 5Ys-
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tem, lowering the body’s resistance to
attacking organisins, making :t less able
o fight the development of wumors, and
rendering it more prone to inlectious
diseases, such as herpes. The response
may even decrease the effeciveness of
some inoculation programs. such as
those for diphtheriz and wuberculosis.
Instead of building an immune response
o the antigen, the patient might develop
a full-Nedged case of the disease. In de-
veloping countries, particularly those
near the eguator that are exposed 1o
higher UV-B levels. parasitic infections
could become more common 28

Unlike skin cancer, which predomi.
nandy affects whites. a lowered immune
response is likely to affect everyone. In-
dividuals already immunosuppressed.
such as transplant patients or those with
AIDS. could be at greater risk due to
additive effects. Althongh the extent of
immunosuppression cannot vet be quan-
lified, some evidence suggests it could
be induced with much lower doses of UV
radiation than those required to cause
cancer. This may mean that doses 0o
low 10 cause a sunburn could lower the
body's resistance 1o disease. An Aus-
tralian study has already measured im-
munological effects in sunbathers.?®

Terrestrial and aquatic ecosysteins are
also affected. Screenings of more than
200 different plant species. most of them
crops. found that 70 percent were sensi-
tive to UV-B. Increased exposure to ra-
diation may decrease photosynthesis,
water use efliciency. yield, and leaf area.
Sovbeans, a versatile and protein-rich
crop, are particularly susceptible. Alan
Teramura, at the University of Mary-
land, discovered that a simulated ozone
loss of 25 percent reduced the yield of
one important sovbean species by as
much as 25 percent. He also found that
plant sensitivity to UV-B increased as the
phosphorus level in the soil increased,
indicating thac heavily fertilized agricul-
wral areas may be the most yulnerable.3?
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Botanists are worricd becanse al-
though plants can be bred for inany
traits, including UV radiation tolerance,
rapid ozone depletion could overwhelm
the capacity to evolve protective mech-
anisms. As a consequence, those varie-
ties most resistant o the radiation would
be the ones w0 thrive. not necessarily
those with the greatest economic value
or nutritive content. So far, only 4 of the
10 major terrestrial ecosystem types
have been examined: tropical forests,
rangelands. and wetlands have yet 10 be
stndied.3!

Increased exposure to radiation
may decrease photosynthesis.

Aquadic ecosystems may be the most
threatened of all. Phyvioplankion, the
one-celled microscopic organisms that
engage in photosynthesis while drifting
on the ocean’s surface, are the backbone
of the marine food web. Because they
require sunlight, already the limiting
growth faclor in high-latitude ocean
arcas. they cannot escape incoming ul-
traviolet radiation and contnue to
thrive. Yet if they remain at the water's
surface, studies show that a 25-percent
reduction in ozone would decrease their
productivity by about 35 percent.??

Experiments with marine diatoms, a
minute algae, show reductions in bio-
mass, protein, and chlorophyll at UV-B
levels corresponding to ozone reduc-
tons of 5 1o 15 percent, A significant
destruction of phywoplankion and its
subsequent decomposition could even
raise carbon dioxide levels, speeding the
warming of the atmosphere 32

Zooplankton and the larvae of several
important fish species will be doubly
strained: they too live on the water’s sur-
facc and their sole food supply. phyto-
plankton, will be scarcer. Preliminary
studies indicate that sunlight is essential

o
w
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to the larval stage of growth, veu there is
no adaption or flight meclumisin 1o re-
spond to increased UV radiaton. For
some shellfish species, a 10-percent de-
crease in ozone could result in up to an
I8-percent increase in the number of ab-
normal larvae. A study of anchovies cal-
culated that 8 percent of the annual lar-
vac population would be killed off by a
9.percent decrease in ozone.?*
Commercial fish populations already
threatened by overfishing may have
more difficulty rebuilding due to effecis
of increased UV-B. Most worrisoine to
many manne biologists is how the spe-
cics composition of occan environmments
will change. Some species will undoubt-
edly be more vulnerable to increased UV
radiation than others and the changes
are likely 10 be dramatic. Exposure re-
sulting from ozone loss of 10 percemt
corresponds to moving 30 degrees
closer 10 the equator—like moving New
York City to Caracas. Venezuela. Ulu-
nately, eniire ¢cosystems may become
more unstable and less flexible,
Increased UV-B levels also affect syn-
thetic matenals. Plastics are espeaally
vulnerable. Studies conducted for EPA
estimated that without added chemical
stabilizers. the cumulative damage to

just onc polvmer, polyvinyl chloride.

could reach $4.7 billion by 2075 in the
United States alone.35

Ozone. the same compound that acts
as a protective shield in the stratosphere,
is a noxious pollutani at ground level.
Ironically. destruction of the upper
ozone could augmeni the damage done
by the lower. As more UV radiation
recaches the carth’s surface, the photo-
chemical process that creates smog will
accelerate.

Siudics show that ground-level ozone,
the main component of smog, retards
crop and tree growth, Iimits visibility.
and impairs lung functions. Recent re-
search indicates that the biological risks
are higher than previously believed.

G
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Most economically valnable plant spe-
cies are affected. including coton. soy-
beans. corn. and wheat; the first two are
especially sensitive. A Resonrces for The
Futtire study found that reducing rural
ozone levels by 10 percent in the United
States would have resulted in a $700-
nillion gain in 1986.36

Animal sindies suggest thai chronic
cxposurc to 0zonc causes permanent
damage to and premature aging of the
lungs. It 2lso impairs that organ'’s ability
to fight off bacterial infections and to
clear out toxic particles, Doctors now
warn that everyone. not just people with
impaired respiratory functuons, is threat-
ened. %7

More than 60 U.S. citdes still do not
meet air quality regulations issued dur-
ing the sevenues; air quality is similarly
poor m Western Europe, and often
worse in the urban areas of developing

" countries. The problem is exacerbated

by the fact that ground-level ozone is a
greenhouse gas and that the warmer
icmperatures induced by the green-
house cffect will result in cven greater
formation of ozone-coniaining smog. In
addivon, stratospheric ozone decline is
predicted to increase tropospheric
amounts of hydrogen peroxide. an acid
rain precursor.?®

Most of the research o date on the
cffects of increased ultraviolet radiation
has been conducted by U.S. government
agencics. Annual funding has recenty
been boosted o some $15~20 million,
but there are still many unanswered
questions. Iromcally, the most uncer-
tainty surrounds the clfects of increased
UV-B on the immune system and on
aquatic and plant life, where we have the
greatest potential o harm our health
and food supplics. West Germany also
has an extensive UV-B cffects program,
financed by the Ministry of Research and
Technology. Joint programs under the
auspices of the European Community
are 10 commence shorty.%?
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Despite the many uncertainties re-
garding future ozone depletion levels.
the incremental amount of UV-B that
will reach the earth’s surface. and overall
biological effects ol these changes. one
point is certain: the risks to aquatic and
terrestial ecosystems and o lhuman
health are enormous. The overwhelm-
ing conclusion of EPA swdies is that
“the benefits of limiting fuwre CFC/
Halon nse lar outweigh the increased
costs these regulations would impose on
the economy.” In the United Staces
alone. the present value of the benehis
of controlling emissions through the
year 2075 is estimated at $6 trillion—
some 240 times greater than the costs. 1?

CHEMICAL WONDERS,
ATMOSPHERIC VILLAINS

Chloroflnorocarbons  are  remarkable
chemicals. They are neither toxic nor
fAammabkle at ground level. as demon-
strated by their discoverer Thomas
Midgley, Jr., in 1930 when he inhaled
vapors from a beaker of clear liquid and
then exhaled to extinguish a candle. A
sale chemical that was inexpensive (o
produce was cxactly what the relrigera-
tion industry was looking for, and CFCs
soon became a universal coolant, mar-
keted by E.I. du Pont de Nemours &
Company under the trademark Freon.
(In chemical shorthand. it is relerred to
as CFC-12.) International production
soared, rising from 345 (ons in 1931 10
20,000 ons in 19454

Another use for the chemical. as a
blowing agent n rigid insulation foams,
was discovered in the late forties. In this
application, liquid CFC-12 is vaporized
into a gas that lorms lightweight, closed
cell bubbles that are poor conductors of
both heat and cold. Consumers referred

16y
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to the product as Styroloam, the Dow
Chemical Company trademark. From
1945 o 1950. total production of CFCs
doubled.*?

Over the ensuing vears. new chenneal
formulations were discovered, and the
versatility of the vartons CFCs scemed
almost endless. CFC-11 and CFC-12
were hrst used as aerosol propellants
during Vorld War Il in the hgln against
malaria. In the postwar economy. they
were cmployed in acrosol products
ranging from hairspray and deodorant
o [urniture polish. By the late fifties, a
combination of the blowing agents CIF'C-
I'l and carbon dioxide was used 1o nrake
solter furniture cushions, carpet pad-
ding. and automobile seats.

Many social and technological devel-
opmients in recent decades were as-
sisted. at Jeast in part, by the availability
of CFCs. Huge chillers made it possible
o build and cool shopping malls, spores
arenas, and high-nise office buildings.
Air conditioning brought comfort, busi-
ness. and new residents (o regions with
warm climates. Automobile air condi-
tioners, now installed in 80 percent of
the cars sold in the United States, put the
nation on wheels for summer vacations.
And healthier, more interesting diets are
now available because three fourths of
the food caten in the United States is
refrigerated at some point in the produc-
tion and distribution chain.4?

Even the computer revolution was
aided by CFCs. As microchips and other
components of electronic equipment be-
came smaller and more sophisticated.
the need w remove the smallest con-
taminants became critical. CFC-113 is
used as a solvent to remove glue, grease,
and soldering residues and o leave a
clean. dry surface. And, as is the case
with so many of the CFCs, the chemical
is versatile enough to be used on metals
and plastics and to dry-clean clothes,
largely replacing more-toxic chlorinated
solvents. CFC-113 is now the fastest
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growing of the CFC family, and world-
wide production exceeds 160,000 tons
per year.i

Following the encrgy crises of the sev-
eitics, industrial, commercial, and resi-
denual customers looked for new wavs
to trim their heating and electrie bills.
Denand for rigid foam insulation, some
types blown with CFC-1l and others
with CFC-12, soared. In 1985, rigid
foam accounted for two thirds of the in-
sulation put inte new U.S. conmercial
buildings. half the insulation in new sin-
gle-family houses, and one third of the
home re-insuladon market. Appliance
manufacturers also set to work—and are
now required by U.S. law—-t0 boost ihe
cnergy  efficiency of their producis.
Today, the foam walls of a houschold
refrigerator contain five times as much
CFC (one kilogram) as is used for refrig-
crant.i5

An industry-sponsored group, the Al-
hance for Responsible CFC Policy, pegs
the market value of CFCs produced in
ihe United States at $750 million annu-
ally, the value of goods and services di-
rectly dependent on the chemicals at $28
tillion, and the end-use value of in-
stalled equipment and products at $135
billion. Products that currently depend
on the chemicals are ubiquitous: the
United Siates alone has 85 million
household refrigerators and 60 million
auto air condidoners. In addition, bil-
lions of foam packaging containers are
produced each year w0 keep fast Toods
hot, eggs cushioned, and meats dis-
played.4s

Around the world, aerosols are still
the largest user of CFCs, arcounting for
25 percent of the 1otal. (See Table 5-1.)
Rigid foam and solvent applications, the
fastest growing uses for CFCs. are tied
for second place. In 1987, global CFC
produciion (excluding China, the Soviet
Uniou, and the Eastern bloc) surpassed
the peak set in 1974, and came close w0
1 million tons. Combined production of
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CFC-11 and CFC-12 accounts for at
least three quariers of this totl. Only
some two dozen firms produce CFCs,
but production data are searce and not
wtally reliable. Companies claim that
such numbers are proprietary and that
having them publicly available would put
the manufacrers at a competitive
disadvamage. Unfortunaiely, auempts
to analyze and regulate markets are
thwarted by lack of information.??

Total per capita use of the three most
common CFGCs is highest in the United
Swtes—at 1.2 kilograms—-but Europe
and Japan are not far behind. In most of
the rest of the world, consumption rates
are far lower. Indeed, Americans use six
times the global average, Consumption
patterns also differ by region. Aerosols
account for 37 percent of European CFC
usc; mobile air-conditioning and other
refrigeration constitute 39 percent of
usc in the United States; and solvents,
primarily for the elecironics industry,
constitute 39 percent of Japanese CFC
use. 48

From 1931 through 1986, virwally all
the CFC-11 and CFC-12 produced was

Table 5-1, Global CFC Use, by Category,
1985

Share of
Total

(percend)
Acrosols 25
Rigid Foam Insulation 19
Solvents 19
Air Condilionirg 12
Refrigerants 8
Flexible Foam 7
Qther 10

Use

Toual 100

source: Daniel F. Kohler et al.. Projections of Con-
stumption of Preducts Using Chleroffuorocarbons in Devel-
oping Countries  {(Santa  Monica, Calif.: Rand
Corporaiion. 1947).
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sold to customers in the northern hemi-
sphere. Since raw chemicals and prod-
ucts made with and containing CFCs
were then exporled n part to de\relop-
ing countries, final usage was not quite
as lopsided, and the Third World ac-
counted for 16 percent of global CFC
consumption in 1986. (Sec Table 5-2.)
As populations, incomes, and the manu-
facturing base grow in developing coun-
tries, CFC use therc is projected to
rise,i?

Unlike most chemicals, CFCs are not
broken down in the troposhere, the layver
of air surrounding the earth. Insiead,
they waft slowly upward and after six to
eight years rcach the upper layer of the
aumosphere, the stratosphere. Once
there. the chemicals can survive for up to
100 years. When thev are broken down.
each chlorine atom released is capable of
destroying tens of thousands of ozone
molecules before it evenwally gews
washed oul of the aumosphere.

Halons are also inert at ground level,
They contain bromine, a more cffective
ozone destrover than chlorine. and are
long-lived in the atmosphere. Halons

Table 5-2. Global CFC Use, by Region,
1986

Share of

Region Tolal

{percent)
United States 29

Oiher Indpstrial Couniries!
Soviet Union. Eastern Bloc

Other Developing Countries

China and India

IEaropean Community accounts for more than
hall, followed by Japan, Canadi, Awstralia, and
others,
soURCE: ""The Ozone Treawy: A Trinmph for Ak
Update from State, May/Junc 1988.

are used for fighting fires: halon 1211 is
emploved in handheld extinguishers and
halon 1301 is used in total Rooding sys-
tems dzsigned for enclosed areas with
valuab'e contents, such as computer
rooms. telephone exchanges, .nuseums,
and bank storage vaults.

The latest 0zone measurements re-
flect only the response to gases
released through the early eight-
ies.

Halons were developed by the U.S.
Army Corps of Engincers at the end of
World War II as a way to fight fires in
twinks and armored personnel carriers.
Because they are nontoxic and can be
applied direcily (o sensitive equipment
without causing damage or leaving a res-
iduc, they have become the favored
chemical for fighting fires. Demand
quadrupled between 1973 and 1984 and
is sull growing at a rate of 15 percent
annually 50

Alarming though the latest ozone
measnrements are. they reflect only the
response 1o gases released through the
carly cighties; gases now rising through
the lower aumosphere will ke six o
cight vears (o reach the stratosphere. An
additional 2 million tons of substances
containing chlorine and bromine are
trapped in insulation foams, appliances,
and fire-fighting equ.pment.®!

Chlorine concentrations in the upper
aunosphere have grown from 0.6 1o 2.7
parts per billion in the past 25 vears.
Under even the most optimstic regula-
Lory scenarios, they are expected (o tri-
ple by 2075. Bromine concentrations are
projected to grow considerably faster—
exhibiting a wnfold increase from their
current 1 part per wrillion level despite
an anticipated freeze on consumption.3?

CFCs and halons are insidiously and

1#‘3;
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inexorably destroving the planet’s pro-
tective ozone shield. Biological systems
aronnd the globe will soon start to suffer
adverse effects, but the real losers will be
future generations who inherit an im-
poverished environment and wonder at
the folly of their ancestors.

REDUCING EMISSIONS

Determining the largest sources of po-
tential ozone depletion is the first step
toward curbing emissions. To do this re-
quires knowing how much of cach
ozone-depleting chemical is currently
used. ils emissions profile, and the uses
to which it is put. (Sec Table 5-3.) Only

. then can individual countries assess the

techmical and economic feasibility of lin-
iting cmissions from specific markets.
LIinmediate reductions in CFC emis-
stonts can be achieved by banning CFC
propellants in aerosols and by eliminat-
ing rapid cvaporation of cleaning sol-
vents. Intermediate savings are obtaina-
ble by capturing the blewing ageats used
wo inflate flexible foams, by plugging the
Icaks in refrigeration and air-condition-
ing systems, and by recovering the re-
frigerants drained during syvstem re-
charging. Long-term reductions involve
alternative product disposal methods,
use of substitute chenicals, and devel-
opment of new process technolugices.
When concern about the ozone layer
first emerged in the sevenies, some
industrial-country  governments  re-
sponded. Since 455,000 tons (56 per-
cent) of CFC-11 and CFC-12 produced

Table 5-3. Use and Emissions Profiles of Commonly Used Chemicals, 1985

Atnospheric

Chemical Emissions  Liletime!

Applications Ratc

Annual Share of
Growth  Contribution
1o Depletion?

(thousanrl
1ons) {yvears)

CFC-11 238 76

(percent)  (percent)

Foams. Aerosols. 3 26

Refrigeration

CFC-12 412 139

Air Conditioning,.

Refngevation. Acrosols.
Foams

HCFC-22 72
CFC-113 138

Halon 1211 )
Halon 1301 3

Refrigeration, Foams
Solvents

Fire Estinguishers
Fire Extinguishers

Methyl 174
Chloroform

Carbon 66
Tetrachlonde

Solvents

Solvents

"Time it takes for 63 percent of the chemical Lo be washed o of the atnusphere.  2Colwnn dves not
towal 100 due to Founding.
sources: Jumes K. Hammitt ¢t al.. “Future Emission Scenarios for Chemicals thay May Deplete Stravo-
spheric Qzone.” Netwe. December 24, 1987: U.S. Environmental Protection Ageney. Regudatery Impact
Analysis: Protection ef Stratesphertc Oione. Volume 1L Part 1 (Washingwon. D.C.: 1987} Douglas Cogan. Sienes
tn a Glazs House: CFCs and Ozone Depletion (Washinglon, D.C.: Investor Responsibility Research Center.
1988).
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in 1974 were used tn acrosols, spray cans
were an obvious target. Under strong
public pressure. Canada. Norway. Swe-
den. and the United States banned CFC
propellants in at least 90 percent of their
acrosol products. Becanse hvdrocar-
bons, the replaccment propellant. are
less expensive than CFCs, the pet sav-
ings o the U.S. ccononiy was $165 mil-
lion in 1983 alonc. The European Com-
nwunity adopted a different approacl. In
1980. the member countries agreed not
Lo increase their already excessive capac-
ity to produce these two CFCs and called
for a 30-percent reduction in their use in
acrosol propellants by 1982 (based on
1976 consumption figures).s3

Cumulative reductions in CFC-11 and
CFC-12 emissions due 10 lowered use in
acrosols in the United States and the
European Community amount to 2 mil-
lion and 501.000 tons. respectively, the
equivalent of six years of current CFC-
11 production and onc year of CFC-12
outpul. These hgures are based on the
assumption that CFC use in acrosols
would have remained at the 1974 peak in
the United Siates and the 1976 peak in
the European Community 54

Worldwide, acrosol cans are still the
largest source of CI'C cmissions, con-
tributing 224.000 1ons annually. some
33 percent of combined global emis-
sions ol CFC-11 and CFC-12. Rising
concern about czone depletion among
consumers and governments should
soon curtail this use. And because some
nations took the lcad. economical and
often less capensive substitutes are al-
ready widely available 5%

Denmark banned aerosol propellants
in 1987. and voluntary indusiry cutbacks
of 90 percent by the end of 1989 were
announced recently in Belgium, the
Netherlands, Switzerland. the Uniued
Kingdom, and West Germany. British
and Swiss manufacturers will also label
their products so consumers will know il
they are ozone-friendly. The Sovict
Union has declared s intention 1o

i80)

switch o non-CFC acrosol propellans
by 1993, France, Japan, and the natjons
of Eastern Europe and the Third Werld
are the only major users that have not
vel announced contrel measures. St

Worldwide, aerosol cans are still
the largest source of CFC emis-
sions.

Despite rapid growth. CFC-113 emis-
sions may be some of the easicst and
most economical 10 conirol. Since the
chemical is only used 10 clean the final
product and is not incorporated in it
cmissions arce virtually immediate: three
quarters result from vapor losses, the re-
mainder from waste disposal. A U.S, ban
on land disposal of chlorinated solvenis
that Look effect ip November |986. con-
sideration ol similar regulations else-
where, the high cost ol incinerating
CFC-113 (becausc 1t conlains toxic
fluorine), and accelerating concern
about ozone depletion have all creaied
strong incentives [or solvent recovery
and recveling.5?

Since CFC-113 costs abou twice as
much as other CFCs. investments in re-
covery and recyling pay off more quickly.
Recveling of CFC-113 is now practiced
on-sile at many large compu*er compa-
mes. An IBM plant owside of Siongart,
West Germany, has installed a recycling
system that recovers 70-90 percent of
the plant’s solvents. Similar rates arc
being achieved by American Telephone
and Telegraph (AT&T) in the Unied
Siates. Smaller clecironics firms, for
whom in-house recycling is not econom-
ical, can sell their used solvents to com-
mercial recyclers or the distributors of
some chemical manulacturers.58

Rapid progress in emissions reduc-
tions over the past several years bodes
well for more  shori-term  savings.
Hirotoshi Goto. director of the Strato-
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spheric Protection Program in Japan, ex-
pects industries that use CFC solvents to
achieve recycling rates of 95 percent
Such firms account for some 40 percent
of wotal Japanese CFC consumption.??
Capuuring CFC emissions from flexi-
ble foani manufacturing can also be ac-
complished fairly quickly. but requires
invesiment in new ventlation systems.
Current production processes result in
the complete and immediate release of
the blowing agent o the aumosphere.
(When ngid foams are made, 90 percent
of the CFC blowing agent remains in the
closed cells of the product.} New suction
systems coupled with carbon adsorption
technologies are able o recover from 40
to 90 percent of the CFCs released .60
One technology operating in both
Denmark and Norway traps CFCs at the
blowing stage and recovers 40-45 per-
cent of total emissions. A more compre-
hensive system designed by Hyman De-
velopment in the United Kingdom is
able to recover almost twice as much.
Traditonally, flexible foam is cured in
an open room for several days. allowing
CFCs to waft from the product. In the
Hvman process, curing time is reduced
to 40 minutes, occurs in an enclosed
area, and the CFCs released are cap-
tured by the ventilatung system. Uni-
foam, a Swiss company. is marketing a
similar system able to recover 85 percent
of the blowing agent for future use.®!
Another area thac offers signihcant
savings, at a low cost, is improved de-
sign. operating. and maintenance stan-
dards for refrigeration and air condition-
ing equipment. These uses account for
30 perceni of combined CFC-11 and
CFC-12 consumption. Codes of practice
o govern equipment handling are being
drawn up by many major trade associa-
tons. Key among the recommendations
are (o require worker training. to limit
maintenance and repair work o author-
ized personnel, to install leak detecuon
systems, and to use smaller refrigerant

15

charges. Another recommendation, to
prohibit venting of the refrigerant di-
rectly w the atinosphere, requires the
use of recovery and recycling technolo-
gies,

Careful study of the automobile air-
conditioning market in the United
States, the largest user of CFC-12 in the
country, has found that 34 percent of
cmissions can be naced to leakage, 48
percent occur during recharge and re-
pair servicing, and the remainder hap-
pen through accidents, disposal. and
manufacwring, in that order. Equip-
ment with beiter seals and hoses would
curb emissions and result in less need
for system maintenance.$?

When car air conditioners are ser-
viced. it 1s now standard practice (o drain
the coolant and let it evaporate. Several
companies have seen the folly of this ap-
proach and designed recovery systems.
known as “vampires.” The refrigerant is
pumped out of the compressor. purified.
and reinjected into the automobile by
equipment costing several thousand dol-
lars. Because the coolant contains few
conaminants, up o 95 percent of it can
bereused. Refrigerant can also be stored
and transported to a central recycler,
thongh this option appears to offer less
promise.®3

Markets for the on-site equipment in-
clude mass transit companies, airplane
manufacturers, government agencies,
automobile dealerships, and high-vol-
ume service stations. The U.S. automo-
bile industry is currently developing
quality standards for recovery and recy-
cling operations and should have the in-
frastructure and perhaps the equipment
in place by the 1989 air-conditoning
season. If the industry is not recvcling at
a satisfactory level by 1992, EPA will
make the practice mandatory .64

To recover CFCs from junked au-
tomobiles and other appliances years
after they are produced requires either a
collection system or a bounty scheme (o



encourage reclamation by salvagers.
Several 1owns in West Germany are
starting to collect discarded household
refrigerators in order to keep the CFCs
in the refrigerant and the insulating
foam from reaching the aumosphere.
The refrigerants will be recycled and the
foam will be incinerated yn high-temper-
ature furnaces. Although a few other
countries are contemplating this ap-
proach. most view it as economical only
for large commercial and industrial
units. not for the small volumes that
would be recovered from household ap-
pliances.8%

Over the longer term, phasing out the
use and emissions of CFCs will require
the development of chemical substtutes
that do not harm the ozone layer. The
challenge is to find alternauves that per-
form the same function for a reasonable
cost, that do not require major equip-
ment modifications, that are nontoxic to
workers and consumers, and that are en-
vironmentally benign.

Pewroferm, a small company in Fer-
nandina Beach, Florida, has developed a
substitute solvent called BioAct EC-7.
Made with terpenes found in citrus frut
rinds. the chemical is biodegradable,
nontoxic. and noncorrosive. BioAct
EC-7 has been tested by AT&T at three
of its plants and was found to be effective
and economically competitive, even
counting the cost of replacing cleaning
machinery. AT&T, which used some
1,400 wons of CFC-113 in 1986, expects
to replace about one quarter of its CFC
use with BioAct EC-7 over the next two
years. An outside analysis estimates that
the new compound could substitute for
30-55 percent of total projected CFC-
118 use in the U.S. electronics indus-
“-y‘ﬁﬁ

Du Pont and Imperial Chemical In-
duswries (ICD), the world’s two largest
CFC producers, appear convinced that
the replacement chemical for CFC-12 in
air conditioners and refrigerators wili be

Protecting the Ozone Laver
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chlorine-free HFC-134a. Du Pont has al-
ready announced plans to buijld a com-
mercial plant costing $25 million in Cor-
pus Christi,» Texas. The company says
annual production will exceed 1,000
tons starting in 1990. The plant will be
the fourth Du Pont facility for HFC.
134a, and the seventh in the company’s
overall program to develop CFC alterna-
uves. The substitute will likely sell for $2
a kilogram, some seven times the price

of CFC-12.7

Several towns in West Germany are
starting to collect discarded house-
hold refrigerators.

Work is also under way to develop
new chemical blowing agents for both
flexible and rigid foams. Union Carbide
recently announced that 3t has found a
substitute chemical for blowing the soft
polvurethane foam used in furniwre
padding. According to the company. its
new product. Ulwracel, is already com-
mercially available and could eliminate
70 percent of the CFCs empioved in the
flexible foam industry. Dow Chemical, a
leading manufacturer of rigid foam insu-
laton, has announced that it will stop
using regulated CFCs by 1989.68

Many of the major chemical manufac-
turers are placing their bets on HCFC-
22, -128, -141b. and -142b. The added
hydrogen atom makes the ozone deple-
tion potential of these compounds only
5 percent that of the chemicals they
would replace. Their cost, on the other
hand, would be three 10 five times
greater.5?

One major delay associated with the
commercialization of new chemical com-
pounds is the need {or extensive toxicity
testing: tests are run for five to seven
vears. To expedite this process, 14 CFC
producers from Europe. Japain, South
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Korea. and the United States have de-
cided to pool their efforts in a mulumil-
lion-dollar joint testing program.
HCFC-123 and HFC-134a are the first
two chemicals chosen to undergo long-
term testing. HCFC-22 has already
passed. Results will be shared among
members and. if promising, ought to be
passed along to regulatory agencies to
speed the approval process.”®

Some alternative foam-blowing agents
are already available and have been used
for years. These include methylene chlo-
ride, pentane, and carbon dioxide. Al-
though still viewed as possible substi-
tutes. each has drawbacks. Methylene
chloride is a carcinogen and difficult o
dispose of, pentane is highly lammable
and contributes to photochemical smog,
and carbon dioxide results in denser
flexible foams and has poorer insulating
properties, meaning that rigid foams
made with it alone must be 40-50 per-
cent thicker to perform the same func-
tion.”!

In some instances, new product de-
signs can eliminate or reduce the need
for CFCs and substitute chemicals while
providing additional benefits. In au-
omobiles, for instance, side vent win-
dows. window glazings that slow solar
absorption, and new solar vendlation
systems can reduce interior heating and
curb or eliminate the need for air-condi-
uoning, thereby saving energy. Helium
refrigerators, long used for space and
military applications, have been adapted
for civilian use in trucks and homes.
Cryodynamics. a New Jersey company.
will soon produce 9 million helium-
cooled refrigerators in Shanghai. The
units use less than half the energy of
conventional systems. In Japan, ammo-
nia refrigerants are used in energy-cfh-
cient commercial buildings.?2

Rigid foam insulation in refrigerators
and freezers may ultimately be replaced
by vacuum insulation, the type used in
thermos bottles. Work done at the U.S.

Solar Energv Research Institute indi-
cates that vacuum panels take up less
space than foams and make appliances
more energy-efficient.?3

Halon emissions appear relatively
easy to curtail, although there are no
promising substitutes on the horizon.
Most halons produced are never used,
they just need o be available in case of
ecmergency. At present. halon flooding
systems are tested when firstinstalled by
releasing all the halon in the system. Dis-
charge testing now contributes more
enussions than fire fighting does. Using
alternative chemicals or testing proce-
dures that are acceptable to the insur-
ance industry and eliminating accidental
discharges would cut annual emissions
by two thirds.7#

Another large source of halon emis-
sions is fire fighter training. The U.S.
military, with one of the world's largest
programs. has recenty introduced the
use of simulators that do not require ac-
wal chemical release. ICI is establishing
arecycling service for halon 1211 so that
contaminated supplies, and those that
would otherwise be disposed of, can be
recovered,?’

The approach taken to reducing CFC
and halon emissions varies greatly
among nations and industries. Compa-
nies in Sweden, for example, view the
development of aliernative products and
Processes as an economic Opportunity.
They are poised to seize new interna-
tional markets in a changing global
economy. On the other hand, the major
chemical producers in France, Japan, the
United Kingdom, the United States. and
West Germany have traditionally viewed
emission controls as a threat to their in-
ternational competitiveness. They have
been loath © go along with unilateral
control measures for fear of losing their
market share.

The time has come to ask if the func-
tons performed by CFCs are really nec-
essary and. if they are, whether they can

1wy




be performed in new ways. For examiple,
must all computer chips be cleaned? For
those that require cleaning, are water- or
alcohol-based solvents sufficient? The
U.S, Army and Navy will not allow the
question to be asked, They require that
electronic components be cleaned with
CFCs, thereby discouraging manufac-
wrers from exploring alternatives.”®

If all known technical control mea-
sures were used, total CFC and halon
emissions could be reduced by approxi-
mately 90 percent. Many of these control
strategies are already cost-effective, and
more will become so as regulations push
up the price of ozone-depleting chemi-
cals. The speed with which controls are
introduced will determine the extent of
ozoae depletion in the years ahead and
the date when stratospheric healing will
begin.

MoviNG BEYOND MONTREAL

On September 16, 1987, after years ol
arduous and heated negotiation. the
Montreal Protocol on Substances that
Deplete the Qzone Layer was signed by
24 countries. {As of mid-November
1988, that total had increased to 35
countries.) Provisions of the agreement
include a freeze on CFC production (at
1986 levels) by 1989, a 20-percent de-
crease in production by 1993, and an-
other 30-percent cut by 1998. Halon
production is subject to a freeze based
on 1986 levels starting in 1992.77

An mternational docmnent calliag for
a 50-percent reduction in the production
of a ubiquitous, invisible chemical feared
responsible for destroying an invisible
shield is unprecedented. The achieve-
ment is a tribute o the United Nations
Environment Programme that spear-
headed the effor; w government
negotiators from all countries. especially
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those from the so-called Toronto group
who kept pushing for wougher regula-
tions; and to the many nongovernmental
organizations and scientists who worked
to build sopport among policyinakers
and the general public.

In order o take eflect by the target
date of January 1989, the protocol must
liave been ratfied by 11 countries repre-
senting at least two thirds of interna-
tdonal CFC consumption. By mid-No-
vember 1988, 14 countries had already
approved the weaty—Canada, Egypt.
Kenya. Japan. Luxembourg. Mexico,
New Zealand, Nigeria, Norway, Porto-
gal, the Soviet Union, Sweden, Uganda,
and the United States. But the two-thirds
consumption requirement will not be
met until the treaty is ratfied by the en-
ure European Community—a step the
group has pledged to take. Unfortunu-
ley, even this level of support will not be
encugh to protect the fragile ozone
layer.?®

QOzone does not diflerentie the
source of chlorine and hromine ¢mis-
sions. All nations, including those in the
Third World, must rapidly step up their
reduction efforts. Developing countries
are an imporaant part of the control
strategy because of their large and grow-
ing populations and their rapidly in-
creasing CFC unse. Some of the key de-
veloping countries are Brazil, China,
India, Indonesia, and South Korea. In
China, for example, only | household
out of 10 now owns a refrigerator, but
the government hopes that by 2000
every kitchen will have one. South Korea
and Brazil are world-class automobile
manufacturers,”?

Some of the provisions that enhance
the treaty’s appeal (0 signatories include
extended deadlines. allowances to ac-
commodate industry restructuring. and
loose definitions of the products that can
legiimately be traded internadonally.
The Soviet Union and Eastern bloc
countries, for example, are permiued to
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carry out the erection or expansion of
any production facilities that are part of
their current five-year plans before
adopting restrictions, provided iotal
consumption will not exceed 0.5 kilo-
grams per capita. Developing countries
have been given a {0-year grace period
past the industrial-country deadline,
during which CFC use can grow to meet
"basic domestic needs,” up to a limit of
0.3 kilograms per capita {one third the
current per capita level in some indus-
trial countries). After that, they too must
freeze and then cut their use of con-
trolled chemicals by 50 p..ccat.3¢

The Montreal agreement will not
arrest depletion, merely slow its ac-
celeration.

The treaty also grants a country that
enacts more than the prescribed mea-
sures the right to transfer produc.on ca-
pacity to low-volume producers. And al-
though imports of chemicals from
nonsignatory countries are to cease
within a year after the treaty takes effect,
trade in products containing or manu-
factured with CFCs is permitted until at
least the mid-nineties. The cumulative
effect of these loopholes means (hat,
even with widespread parucipation, the
protocol's goal of halving worldwide
CFC use by 1998 will not be met 8!

Signatories of the Montreal Protocol
were operating under the assumption
that implementation of the treaty would
result in a maximum ozone loss of 2 per-
cent by the year 2075. Furthermore, be-
cause negotiations preceded results of
the 1987 Antarctic expedition, delegates
were effectively told not to considar the
hole when adopting their positions. Yet
less than one year later. there was wide-
spread agreement that average global
ozone concentrations had already fallen

10z

by more than 2 percent, and by consider-
ably more close to the poles. A recent
EPA report concluded that by 2075,
even with 100-percent global participa-
tion in the protacol. chlorine concentra-
tons in the atmosphere would triple 32
The agreement will not a rest depletion,
merely slow its acceleration. In light of
these findings, it is obvious that the
wreaty and other regulatory measures
need to be strengthened.

Curtailing chlorine and bromine emis-
sions enough to prevent widespread en-
vironmental damage requires a virtual
phaseout of CFC and halon emissions by
all countries as soon as possible. Re-
leases of other compounds containing
chlorine and bromine not currently cov-
ered under the treaty also need to be
controlled and in some cases halted. Ac-
cording to EPA analyses, 45 percent of
projected chlorine growth in the strato-
sphere by 2075 will stem from allowed
use of conirolled compounds, 40 per-
cent will come from chlorine-containing
chemicals that are not covered, and 15
percent will be from the emissions of
nonparticipant nations.#3

Methyl chioroform and carbon tetra-
chloride together contributed 13 per-
cent of total ozone-depleting chemical
emisstons in 1985, As the use of con-
wrolled chemicals diminishes, the relative
and absolute contribution of these (wo
uncontrolled compounds will grow.
Methyl chloroform is widely used as a
solvent, especially for metal cleaning,
and carbon tetrachlonde {though used
primanly to manufacture CFCs in west-
ern industrial countries) is still used as a
solvent in Eastern bloc and developing
nations. Although methyl chloroform
emissions currently exceed those for any
of the CFCs. its short atmospheric life-
time of eight years makes it one of the
few chemicals whose control would pro-
vide short-term results.?4

As noted, it is technically feasible to
reduce CFC and halon emissions by 90
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percent by 1995. The challenge is for
governments o muster the political will
o phase out CFC and halon emissions as
soon as possible.

Timing 1s crucial. Analysts at EPA ex-
amined the effects of a 100-percent CFC
phaseout by 1990 versus a 95-percent
phaseout by 1998, Peak chlorine concen-
trations would differ by 0.8 parts per bil-
lion, some one third of current levels.
Under the slower schedule. atmospheric
cleansing would be considerably
delayed: chlornine levels would remain
higher than the peak associated with the
accelerated schedule for ai least 30
years.35

Sweden is the first country to move
beyond endorsing a theoretical phase-
out. In June 1988 the parliament, after
extensive discussions with industry,
passed legislation that includes specific
deadlines for banning the use of CFCs in
new products. Consumpuon is w0 be
halved by 1991 and virtually eliminated
by 1995. Sterilizaton uses and the small
quantity remaining in aerosols were w
be phased out by the end of 1988. Use in
packaging moterials is o cease a Year
later. CFCs used as an engineering sol-
vent and for blowing Aexible and ex-
truded polystyrene foams are to be dis-
continued by tlie end of 1990,
Blow-molding of rigid foams. dry-clean-
ing, and coolant uses are o cease by tlte
end of 1994 at the latest. Under no cir-
cumstance may CFCs be replaced with
chemicals that pose environmental or
health hazards.86

If it becomes possible to phase any of
these uses out earlier than planned, in-
dustry will be required 1o do so. In the
interim, the Swedish government plans
w offer incentives and provide financial
support for the research and develop-
ment of recovery and recycling tech-
nologies, of aliemative products, and of
means to keep discarded CFCs from
reaching the atmosphere. The latter in-
cludes collection systems for coolants
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and incineration technologies for rigid
foams. Sweden is currently responsible
for less than 1 percent of global CFC
use. however, so 1s approach will have
1o be adopted by many more countries
before a significant dent is made in glob-
al emisstons.%7

Priming the research and develop-
ment pump is a role for governments
around the world. Although chemical
manufacturers are spending some $100
million annually to develop safe chemi-
cal substitutes, they have no interest in
alternative product designs that would
cut inw their markets.88

Research on new refrigeration, air-
conditioning. and insulation processes is
the most worthy of government support.
Phasing out the use of CFCs in these
applicatons would protect the ozone
layer and delay the greenhouse effect—
directly by reducing the emissions of
CFCs thatabsorb infrared radiation, and
indirectly by promotung more energy-
efficient processes that would trim car-
bon dioxide emissions. Cooling cars,
offices, and factories with equipment de-
pendent on chemicals and powered by
fuels that warm the earth is ludicrous.
Unfortunately. intemnational funding to
develop new approaches is probably less
than $5 million.3?

As mentioned in the ext of the Mon-
wreal Protocol, results of this research, as
well as new technologies and processes,
need o be shared with developing coun-
tries. Ozone depledon and climate
warming are undeniably global in scope.
Not sharing information on the most re-
cent developments is like refusing to tell
the driver of a car that is about to hit you
where the brakes are. And it ensures that
environmentally damaging and out-
dated equipment will contnue w be
used for years to come, further eroding
the technology base in the Third world.
Developing countries are also the most
vulnerable to the effects of ozone deple-
tion because they rely primarily on fish

1iu




ERI

Aruitoxt provided by Eic:

(96) State of the World 1989

for their protein and have inadeguate
health care facilities.

Under the existing treaty, a scientfic
assessment of current ozoue depletion
is scheduled to occur from April to Au-
gust of 1989. This is to be followed in
April 1990 by a meeting of weaty
negotiators o consider the evidence
and decide what further actions are
called for. Given recen: developments,
Mostafa Tolba, Execuuve Director of
the United Nadons Environment Pro-
gramme. has been petitioned by many
o expedite the process and is in favor
of doing so. The United Kingdom. the
United States, West Germany, and pos-
sibly Japan and the Soviet Union ap-
pear amenable o taking faster acuon.
Frauce is the only major producer
conntry stll dragging its feet.%°

As with so many of the major environ-
mental problems now facing policymak-
ers. the timing and fortitude of their re-

sponse is crucial. The u!umate goal of
negotiators has always been the evenwal
phaseout of all czone-depleting chemi-
cals. The question is, How quickly are
countries willing to act iu order to pro-
tect human health, food supplies, and
the global climate?

The scienufic fundamentals of ozone
depletion are known. Although current
nodels of fuwre change vary in their
predictions, the evidence is clear enough
to warrant an immediaie response. Be-
cause valuable ume was lost when gov-
ernments and industries relaxed their
regulatory and research efforts during
the early eighties, a crash program is
now essential. Given the relatvely high
degree of understanding and consensus
surrounding ozone depletion, the sup-
port that can be garnered for putting an
end to chlorine and bromine emissions
may be indicauve of the political will o
protect the earth’s habitwability.
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Rethinking
"Iransportation
Michael Renner

The individual mobility. convenience,
and status bestowed by the private pas-
senger car hold a scemingly unbeatable
allure. In 1987, a record 126,000 cars
rolled off assembly lines each working
day. and close to 400 million vehicles
clog the world’s strcets today.!

But the car's utility 0 the individual
stands in sharp contrast o the costs and
burdens that society must shoulder to
provide an automobile-centered (rans-
portation system. Since the days of
Henry Ford, societies have enacted a
steady stream of laws to protect dnivers
from each other and themselves, as well
as to protect the general public froni the
unintended effects of massive automo-
bile use. Legislators have struggled over
the competing goals of unlimited mobil-
ity and the individual’s right o be free of
the noise, pollution, and physical dan-
gers that the automobile often brings.

Prior o the seventies, the auto’s udlity

An expanded version of this chapter appeared as
Worldwatch Paper 84, Rethinking the Role of the Auto-
mobile,

and assured role in society were hardly
questioned. Even worries about escalat-
ing gas prices and future fuel availability
subsided In the eighues almost as
quickly as they had emerged. Car sales
recovered, driving is up. and affluent
customers are once more shopping for
high-performance cars.

The motor vehicle industry’s apparent
success in dealing with the challenges of
the seventies has obscured the adverse
long-term trends of automobile-cen-
tered (ransportation. Rising gasoline
consumption will before long put in-
creased pressure on oil production ca-
pacities. In addition, as more and more
people can afford their own cars and as
inass metorizauon takes hold, coniges-
uon becomes an intractable problem.
And motor vehicles are important con-
trnibutors to urban air polluton. acid
rain, and global warming.

Society’s interest in fuel supply secu-
rity, the integrity of its cities, and protec-
tion of the environment calls for a funda-
mental rethinking of the automobile’s
role. Stricter fuel economy and pollution

1ig
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standards are the most obvious and im-
mediate measures that can be adopted.
But they can only be part of the answer.
In the years ahead, (e challenge will be
0 develop innovative transportation
policies.

WHITHER THE AUTOMOTIVE
AGE?

During the postwar period. the automo-
bile industry experienced its most dra-
matic and sustained expansion. but-
tressed by massive highway construction
projects. fueled by cheap and abundant
oil, and riding a wave of unprecedented
afAuence in industrial countries. Produc-
tion grew a rapid 6 percent annually.
from under 10 million vehicles a year in
the ffties 0 almost 30 million in 1973.2

The first oil crisis, however, brought

on an era of unprecedented voladility.
(See Figure 6-1.) Global production did
reach a new peak of 32.9 million veh:cles
in 1987. Yet had the pace recorded be-
tween 1950 and 1973 continued. annual
output would now be wwice as high.®
The world’s car fleet has grown from

Million
Vehicles

16
20

Source: MVMA
1 T
1950 1960 1970 1980 1990 2000
Figure 6-1. World Pussenger Car Production,
1950-87
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about 50 million vehicles in the immedi-
ate postwar period tw 386 million in
1986 (see Table 6-1), with still no sign of
a real leveling-off. But if the pre-1973
pace of additions 10 the car fleet—not
just replacements—had held, wotal pas-
senger cars would now number close to
600 million.

The United States dominated the
carly stages of the automotive age. Only
during the sixtes and seventies did
Western Europe and Japan, respectively,
begin to catch up. The lure of owning a
private passenger car has gice proved
irresistible everywhere.

Until the seventies, the Soviet Union
and Eastern Europe gave production nf

Table 6-1. Automobiles in Use,

Worldwide and United States, 1950-87
U.S. Share

Year World United States

(million
passenger cars) (percent)
53 40 75

73 52 71
1960 62 63
1963 75 54

1970 89 46
1975 107 41

1980 321 122 38
1981 331 123 37
1982 340 124 36
1983 352 127 36
1984 365 128 35

1985 875 132 35
1986 386 135 35
1987 ce 139 .

source: Motor Vehicle Manufacwurers Associa-
tion, World Motor Vehicle Data, 1988 Edition and
Facts and Figures ‘88 (Dewoit, Mich.: 1988).
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trains, trucks, and buses priority over au-
tomobiles. But in response (0 growing
consumer pressure, passenger car pro-
duction more than tripled in the seven-
ties. Between 1970 and 1985, the Soviet
and East European car fleets grew five-
fold—to 27 million vehicles. Long wait-
ing lists indicate there is still enormous
unmet demand. Access (0 car ownership
remains regulated by bureaucratic allo-
cation and heavy taxatdon.4

General Secretary Gorbachev's at-
tempts at perestrotka, the restructuring of
the Soviet economy, may well lead 10 a
stronger emphasis on consumer goods,
with the automobile near the top of the
list. The Soviet Union is currently study-
ing plans 1o double its car production of
1.4 million vehicles per year. In Eastern
Europe. on the other hand, an un-
resolved debt crisis may keep a lid on
expansion of car ownership.5

The governments of many developing
countries are also anxious to encourage
the development of auto-centered trans-
portation systems because they consider
them an indispensable cornerstone of
indusurial developnient. Car ownership
in the Third World has risen sharply,
averaging an annual growth rate of 11
percent in the first half of the seventics
and 8 percent in the second half, but
only 5 percent in the eighties.®

With only a few exceptions, car owner-
ship in the Third World is unlikely to
reach the levels in industrial countries.
Low per capita incomes mean buyving
and maintaining a car is simply beyond
the reach of most people. The highly
skewed wealth distribution patterns in
most countries may foster a small, privi-
leged class with ample purchasing
power. but they effectively limit the
number of potendal car owners,

Third World car ownership is concen-
trated mainly in the newly industrializing
countries of Latin America and South-
east Asia and in the major oil-exporting
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countries where appetites for cars were
whetted by soaring oil revenues in the
seventies and low gasoline retail prices.
Argentina, Brazil, and Mexico together
account for almost half the cars in the
developing world.?

Yet the emergence of the debt crisis in
1982, coming on the heels of surging oil
prices in the seventies, shattered the
auto industry’s expectations that the
bulk of future growth would occur in
Latin America. The debt crunch com-
pelled these nations to marshall their fi-
nanaal resources for debt servicing,
precipitating major recessions. Soaring
interest rates and falling real wages
eroded buying power. Car purchases in
Argentina, Brazil, and Mexico fell by half
in the eighties. and the once dynamic
Brazilian auto industry scnmbled from
boom to bust and back. (See Figure
6-2,)8

Brazil and Mexico einbraced autonio-
bile exports as an avenue to escape ihe
debt morass. First encouraged in 1972
by generous government incentives to
pav for ballooning oil imports, eXports
ook a rising share of Brazil’s car produc-
ton and soared o 40 percent in 1987,
when domestic demand collapsed. In
Mexico, the share of production sold

Thousand
Vehicles
1,000

800 -

600 4

400 -

200 South Korea

Source: MVMA
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Figure 6-2. Car Production in Spulh Korea
and Brazil, 1970-87
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abroad has grown from less than 5 per-
cent in 1982 to 48 percent in 1987,
These two countries are joined by India,
Indoncsia, Malaysia, Taiwwan, and Thai-
land in growing competition in the
world export market.?

South Korea, by contrast, has always
depended on sales overseas, which cur-
rendy claim wwo thirds of domestic pro-
duction. With close w 800,000 units
produced in 1987, South Korea is
emerging as a serious challenger to
Japan io the small-car market segment.
But car ownership at home—currenty
one auto for every 65 people—has been
hobbled through high taxes on pur.
chases, registration, and gasoline and
through low wages.1¢

China and India together account for
38 percent of the world’s population,
but they own scarcely half of | percent of
its automobtles. Until the late seventies,
these governments assigned cars one of
the lowest development priorities. Both,
however, have since embarked on poli-
cies that seek to emulate the motorized
transport systems of the industrial West
and o increase domestic car production
dramatically.!!

Cars now account for a larger por-
tion of oil demand than they did at¢
the time of the first oil crisis-

Production and ownership are thus
still overvhelmingly concentrated in ad-
vanced industnal societies. They ac-
count for only 16 percent of the world’s
population but 88 percent of the car pro-
duction and 81 percent of the global
fleet. {See Table 6-2.) Puc differently, by
1986 only a litde more than 1 percent of
the population in developing countries
owned a car, compared with 40 percent
in the western industrial countries, and
with a world average of about 8 percent.

State of the World 1989

Bewween 1970 and 1986, the United
States alone added as many cars (o its
roads as the cnure Third World now
possesses. 12

SEARCHING FOR
ALTERNATIVES TO O1L

Because cars run almost exclusively on
pctroleum-based fuels, the auto industry
is understandably sensitive to changes in
the price and availability of oil. As a
means of transportation, the automobile
is, after all, only as reliable as its fuel
supplies. Since the first oil crisis, other
sectors of the cconemy have reduced
their reltance on petroleum. But no easy
substitutes are available for automotive
fuels. Thus, cars now account for a
larger portion of oil demand than they
did at the time of the first oil crisis. Since
1976, the United States has used more
petroleum each year for wransportation
than it has produced. In 1985, the trans-
port sector consumed 63 percent of the
oil used in the United States (up from 50
percent in 1973), 44 percent of that used
in Western Europe, 35 percent in Japan,
and 49 percent in developing coun-
tries.!?

The oil crises of the past 15 years rein-
forced the notion that a transport system
centered on the private passenger car
can impose tremendous costs on society,
whether in the form of escalating fuel
import bills or huge expenditres of cap-
ital and resources to ap domestic fuel
sources. Higher prices made oil account
for a rapidly growing share of wotal im-
ports of most countries. The average
fraction of Third World export earnings
used to pay for oil imports tripled during
the seventics. By 1981, Brazil spent over
half such earnings to pay for imported
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Table 6-2. Car Density, 1970-86, and Car Fleet in 1986, by Region

Density LORG

Repion or Cowntry 1970

1980 1986 Fleer

United States 2.0
Wesiern Europe 5.2
Oceania 4.0
Canada 3.0
Japan 12.0

South Africa 12
Eastern Europe 36
Latin Aunerica 38
Soviet Union 147

Asiat 196
Africa? 191
India 902
China 27.707

World 18

(people per car)

{million
vehicles)
1.9 . 135
33 125
3.3 8]
2.6 11
1.9 24

12 3

12 17

18 i 26

32 12

a5 12

L1 ]
718 1.4
18.673 0.8

14 3868

'Excluding Japan. China. India,
rounding.

*Excluding Sowh Alrica.

AColumn does wob il to ol due to

source: Worldwatch Institute. based on Motor Vehicle Manufaciurers Asseciation, Fach and Fuytres (De-

troit. Mich.: various edilious).

oil. Kenya, South Korea, and Thailand
spent close to onc third and Bangladesh,
two thirds.'4

Brazil, by far the Tlurd World's larg-
est car market and oil importer, saw its
oil bill skyrocket from $280 million in
1970 o $10.3 billion in 1980. Higher
domestic oil production and a contro-
versial program to generate ethanol fucl
from sugar crops allowed the country to
cut its reliance on imported oil by 60
percent between 1979 and 1986. Yet,
providing the fuel from domestic
sources carried a hefty price tag, requir-
ing large-scale jnvestment and govern-
ment subsidies. The Brazilian govern-
ment has spent an estimated $8 biilion to
prop up the country’s ethanol industry
alone. When international oil prices col-
lapsed in 1986, annual subsidies grew o

Aruitoxt provided by Eic:

$2 billion from $630 million in the
preceding year.!?

The dark clouds cast over the auto's
future by the two oil shocks in the seven-
tes seemed (0 recede in the cighdies. Car
sales quickly resumed growth as concern
over oil prices and supplics faded from
memory. Cheaper gasolinc served as a
catalyst for increascd and faster driving.
Global gasoline consumption resumed
its upward climb in 1983. (See Figure
6-3.) Unless car fuel efficiency is boosted
further w0 offsct these wrends, gasoline
consumption will continue o risc.
Growing demand will evenwally pud in-
creased pressure on production capaci-
ties.!6

Warnings of a renewed oil crisis and
concerns about the environmenual cf-
fects of gasoline use have revived inter-

1:§
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Figure 6-3. World Passenger Car
Gasoline Consnmption, 1950-86

est in alernative fuels. Auenton cur-
rently centers on alcohol fuels {ethanol
and methanol), natural gas, and, to a
lesser degree, electricity. Alcohol fuels
can be derived from agricultural waste
and other biomass sources; methanol
can also be produced from natural gas
and coal.

Brazil's Proalcool program is widely re-
garded the “success story” of the
ethanol industry, despite the hefty gov-
ernment support required. Sugarcane-
derived ethanol provided roughly half
the country’s automotive fuel in 1986.
The scope of Brazil’s program, however,
may not be readily replicable elsewhere,
hecause of either insufficient crop sur-
pluses, or a lack of government commit-
ment, or an autemotive fleet that is sim-
ply oo large. If corn were used as a
feedstock, for example, almost 40 per-
cent of the entire U.S. annual harvest
would have (o be earmarked for ethanol
production in order to meet 10 percent
of the nation’s automotive fuel demand.
Sugar beets and. where it can be cul-
tivated, sugarcane are more efficient in
convertng sunlight mnto stored energy,
and therefore promise greater fuel
vields than corn or other grains.!?

But in most heavily auto-dependent
countries, the production of alcohol

Liy

fuels in large quantities would sll re-
quire large inputs of agricultural land.
Thus, transportation fuel needs could
come in conflict with food requirements,
particularly if both keep growing. The
drought that befell different parts of the
world during the summer of 1988 dem-
onstrates how quickly surpluses can be
transformed into shortages. (See Chap-
ter 3.)

Coal and natural gas reserves are
plentful enough o produce methanol
on a large scale in resource-rich coun-
tries. Abundant as these sources may be,
however, ultimately they are as finite as
petroleum. And their use on alarge scale
has serious implications for the wend to-
ward global warming, as discussed later
in this chapter.

A major drawback of all alcohol fuels
is that some 30-40 percent of the origi-
nal cnergy content of their potential
feedstocks (biomass, coal, and nawral
gas) is lost in the conversion process.
Numerous studies suggest that the total
amount of energy inputs (o obtain
ethanol—including energy required to
fucl farmers’ vehicles, to produce fertili-
zer and pesticides, and to ferment and
purify the alcohol—may be close to or
even surpass the eventual energy out-
put.18

Using nawral gas directly as an auto-
motive fuel, either in compressed (CNG)
or in liquefied form (LPG), anpears
more practical than tapping it as a feed-
stock for alcohol fuels because less of the
original energy is lost in the conversion
process. Today, more than 680.000
CNG vehicles are on the road world-
wide, with a similar number expected
over the next 10-15 vears.'®

In the more distant future, hydro-
gen—the most common element in the
universé—may become a widely used
fuel in either liguid or compressed gase-
ous form. For environmental and supply
reasons, hydrogen is best derivecd from
water. Cost is stilla major impediment to
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commercializauon, and vehicle technol-
ogy has not yet advanced beyond the
prototype stage. Canada, Japan, and
West Germany have made major com-
mitments to promote hydrogen research
and development. In the United Siates,
however, hydrogen has yet o acract
R&D funding commensurate with its
enormous pomemial.”

Eleciric vehicles promise higher en-
ergy c«ificiency and quieter operauon
than conventional internal combustion
engines. Barring major breakthroughs
in bauery technology and cost, however.
electric vehicles will likely be confined w0
market niches where performance and
range criteria are less important than in
the overall passenger car market. More-
over, such vehicles can only be a viable
ahernative if 1he fuels used in electricity
generation are renewable. Solar power,
through the use of photovolaic cells, is
one main candidate. Fuel cells—which
convert the chemical energy in hydro-
gen. merthanol. and natural gas directly
inwe electrical energy without mechani-
cal losses—could some day hold the key
o making electric vehicles more accept-
able.?1

Alternadve fuels have to overcome
considerable odds if they are to make
more than just a dent in the motor fuel
market. The most daunting obstacle is a
“chicken and egg™ dilemma: an infra-
structure—fuels. vehicles, service sta-
tions—will not spring up unless there is
adequate demand, while such demand is
unlikely to materialize in the absence of
an appropriate infrastructure.

ENHANCING FUEL
EFFICIENCY

After the first oil crisis, car companies
around the world wok dramatc s1eps o
boost fuel efficiency. New passenger cars

(103)

in the United States today are almost
wwice as efficient as the gas-guzzling
behemoths of the early seventies; as a
result, the average fleet fuel usage rose
from 13 miles per gatlon (MPG) in 1973
o 18 MPG in 1986. (See Figure 6-4.)22

New U.S. cars wravel an average of 26
miles per gallon. but continue to trail
their European and Japanese compet-
tors, whose models achieve 30 MPG or
more. Due o lower efficiency and more
driving, the average North American car
still burns up more than twice as much
gas each year as its counterpart. in Japan
or Western Europe. Annual gasoline
Cconsumption per car in countries be-
longing to the Orgamsation for Eco-
nomic Co-operauon and Develoment
(OECD) fell by one quarter bewween
1973 and 1985. Thus. while the OECD
fleet expanded by 45 percent, its toual
fuel consumption grew by only 4 per-
cent.?

Fuel economy in the Soviet Union and
East Germnany 1s roughly on a par with
that in Western Europe. Informatien on
fuel efficiency in developing countries is
spouy; most cars there are either im-
ported or engineered and designed by
western car manufacturers. However.
because on average they rely on older
designs 2nd because maintenance is
often poor. aumos in the Third World are

Miles Per
Gallon
ki

Fleet Average

Source: DOE, MVYMA
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Figure 6-4. Fuel Consumptiou of US.
Automobles, 1970-88
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likely 10 be less eflicient than those in
indusirial countries 2

Once the world passed the peak of the
second oil crisis, fuel economy goals
swifily lost their urgency. Since 1983,
gains in the United Siates and most
other OECD member countrics have
fallen short of the impressive achieve-
ments hewween 1974 and 1982, Mere-
over, the growing pcpularity of light
trucks in the United States—which are
one-third less fuel-efficient than new
U.S. passenger cars—limits the potential
for future efliciency gains. Improve-
ments in Europe and Japan have been
partly offset by consumers’ growing
preference for larger and more powerful
vehicles.28

But the world could make much
greater strides toward fuel efficiency. Al-
though technical solutions secem alinost
invariably 10 generate tie greatest ex-
citement and attenuon, simple humnan
adjusitments could double efliciency vir-
tually overnight. For example. cven a
highly fucl-cflicient car is mmefliciently
used when it carries only the driver, as is
the case for over half the ano trips made
in the United Sutes; 87 percem of all
trips have at most two passengers. In
1984, American cars used just as much
energy for every passenger-mile of iravel
as in 1971.2¢

Sull. 1echnical opportunities 10 im-
prove efficiency are far from exhausted.
Weight reducuon and improvements in
engine and transmission cfficiency hold
the greatest promise. In addition, aero-
dynamics, tire rolling resistance, the ¢n-
ergy dissipation of the brakes. and the
energy consumplion of accessories menit
further improvement.??

On average. a 10-percemt weight re-
duction will yicld a 6-percent fuel econ-
omy gain. Past fitel-cconomy improve-
ments in the United Siates have
primarily been accomplished through
lowered weights and shifts 10 front-

135

wheel drive. Further gains will likely re-
sult from greater substitution of lighter-
weight materials for sieel and cast-iron
conmponents. These materials, in order
of therr potential contribution 1o lighter
cars, inchide magnesium, plastics, alumi-
num. and high-strengih low-alloy steel;
they offer strength, heat and siress re-
sistance, and design flexibility compara-
ble 10 conventional materials.?®

Even a highly fuel-efficient car is
mefficiently used when it carries
only the driver.

Due 10 low cost, plastics have exhih-
ited the most dramatic growth ofall new
automotive materials. In 1985, some
8-11 percent of the vehicle weight of
cars mamifactured in Japan, the United
States, and West Germany was ac-
counted for by plastics; that share could
grow 1o 18-20 percemt by early nexi cen-
try.2?

Reducing the weight of a car allows
the use of smaller engines without hav-
ing to sacrifice performance. Engine cf
ficiency can also be improved by running
the motor at more optimal loads. mini-
mizing energy loss through exhaust
gases, and improving fiel combustion.
Reducing engine warm-up time is an-
other itnportant goal since fuel efliciency
can drop by half when an engine is
cold

Advanced engine designs such as the
adiabatic diesel (which minimizes heat
loss) and the stratified charge engine
(which features a “‘rich’’ air-10-fuel mix-
ture surrounding the spark plug while
maintaining an efficient and cleaner-
burning ovetall lean mixiure) promise
fucl economy improvements of 25-40
percent.®!

Increases in the number of gears allow
a motor to run al its moslt cfficient speed.
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Continuously variable  transinissions
{CVTs) essentially give a car an unlin-
ited number of gears; they offer fuel sav-
ings of 20-24 percent, parucularly in
urban, stop-and-go, driving. Japan’s
Subaru. in its Justy subcompact inodel,
was the first 0 introduce CVT technol-
ogy commercially, to be followed by the
Fiat Uno and Ford Fiesta.’?

Energy losses due to braking and
idling—which occur frequendy during
urban driving—can amount (0 as much
as one third of a vehicle's original kinetic
energy. Energy storage systems, such as
a flywheel device, 1ogether with a CVT
can alleviate this problem by capturing
an engine's excess power whenever the
driving requirements are less than its
output. This power can then be tapped
at some other time, thereby enabling
smaller engines than in today’s models.
Researchers at the University of Wiscon-
sin hope 0 double fuel economy with
such a system.3?

The most efficient cars currently avail-
able are about twice as efhicient as the
average new car on the road. At the top
of the listis a Japanese model, the Suzuki
Sprint. which gets 57 MPG. More ad-
vanced prototypes. such as the Peugeot
ECO 2000. Toyota AXV. Volkswagen
E80, and Volvo LCP 2000, achieve any-
where from 70 0 over 100 MPG: Re-
nault’s VESTA scored a stunning 124
MPG in test runs.3+

The prospects that innovations cur-
rently tested in prototypes will be com-
mercialized in a umely fashion are not
encouraging, however. Car companies
around the world have responded to
lower oil prices by slowing down their
efforts 0 incorporate advanced fuel-
economy technologies in mass-pro-
duced cars. Instead. consumers are of-
fered swling changes and gadgetry. In
fact, “muscle cars”—featuring eight cyl-
inders and high horsepower—are back
in style.

In the seventies. the United States
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held a rescarch lead in advanced fuel
efhciency projects such as energy stor-
age systems and the lean-burn engine.
But with the advent of the oil glut. the
American car companies abandoned fuel
economy as a strategic goal. At the same
time, U.S. goverminent support for vari-
ous fuel econoiny R&D projects was ter-
minated or reduced by the Reagan ad-
ministration. This shortsighted attitude
was compounded by the administra-
ton’s rollback and proposed repeal of
federally mandated swandards for new
cars—an idea bound 0 decrease na-
tional security. contrary to government
predictions.3%

Today, the Japanese and Europeans
are the pacesetters in the quest for
higher fuel efficiency. Japanese firms
lead in developing lean-burn motors and
ceramic engines, and European firms are
strong contenders in energy storage sys-
tems. Fven in aerodynamics. where
American companies are still ahead, a
research lead has not translated into
practical advances.

In keeping with Henry Ford 11's 1971
dictum that “‘mini-cars mean mini-prof-
its,” General Motors and Ford prefer to
concentrate on big cars. In the small-car
segment. all three U.S. companies in-
creasingly rely on “sponsored” im-
ports—marketing cars often designed,
engineered, and manufactured abroad.
As a result, they could find themselves
without a sufficient manufacwring base
to ineet the demand for smaller cars
when it develops again.36

One reason auto companies lag in
commercializing highly fuel-efficient
technologies is the current lack of con-
sumer interest. In 1986, gasoline and
motor oil accounted for only 15 percent
of total car operating costs per mile in
the United States. down from 26 percent
in 1975. In addition. each fuel economy
increment yields proportionally smaller
savings. For someone driving 10,000
miles a year. ap improvement from 10 to

120
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20 MPG will save 500 gallons of fuel an-
nually; buc doubling that o 40 MPG
promises "‘only” an addidonal savings of
250 gallons, and doubling again, a com-
paratively meager 125 gallons.37

Fuel waxes, collected per unit of con-
sumption, have had some success in re-
straining gasoline consumption. But
they have done so more by affecing
driving pauerns than by steering con-
sumers toward the most efficient cars. A
tax levied on the sale of a new vehicle
could shape consumers’ purchasing de-
cisions if 1t were tailored o the car's fuel
economy.38

Left to their own devices. both indus-
uy and consumers will enjoy the free
ride currendy afforded by low fuel prices
and will neglect fuel economy. Govern-
ments need 0 adopt a sirong frame-
work—a set of new swandards and
tuXes—uo boost fuel efficiency. Given the
range of advanced technologies now in-
stalled in prototypes, on the shelf, or on
a drawing board, striving for 50 MPG in
new cars by the end of the cenwry is a
reasonable goal.

IMPROVING AIR QUALITY

The most alarming effect of mass motor-
ization may not be the depletion of fossil
fuels but the large-scale damage to
human health and the nawral environ-
ment. Researchers at the University of
Califormia estimate that the use of gaso-
line and diesel fuel in the United States
alone may cause up o 30,000 deaths
every year. And the American Lung As-
sociation estimates that air pollution
from motwor vehicles, power plants, and
industnal fuel combustion costs the
United Swates $40 billion annually in
health care and lost productivity.39
Cars, trucks, and buses play a promi-
nent role in generaung virtually all the
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major air pollutants, especially in cities.
In OECD member countries, they con-
wibute 75 percent of carbon monoxide
emissions, 48 percent cf nitrogen ox-
ides, 40 percent of hydrocarbons, 13
percent of particulates, and 3 percent of
sulfur oxides. Worldwide, the produc-
ton and use of automotive fuels ac-
counts for an estimated 17 percent of all
carbon dioxide (CQ,) released from fos-
sil fuels. Transportation is also the pri-
mary source of lead pollution. The ad-
verse health effects of all these
pollutants are fairly well established.
though the threshold of effects remains
uncertain.i®

Perhaps more significant are the syn-
ergistic effects. The best known and
most pervasive of theseis photochemical
smog—the brown haze that causes
health disorders, resiricts visibility,
erodes buildings and monuments.
reduces crop yields, and is at least partly
responsible for the massive forest dam-
age afflicting central Europe. Ozone, the
most important component of smog, is
the product of complex reaciions be-
tween nitrogen oxides and hydrocar-
bons in the presence of sunlight.4!

In 1986, between 40 million and 75
million Americans were living in areas
that failed 0 auwain National Ambient
Air Quality Standards for ozone, carbon
monoxide, and particulates. If these
standards were in force elsewhere, they
would routinely be exceeded in many
ciues: Athens, Budapest, Cairo, Mexico
City, New Delhi, and Sio Paulo are
among those with the world’s most pol-
luted air.42

Nitrogen and sulfur oxides, together
with unburnt hydrocarbons, are the
principal components of the phenome-
non commonly known as acid rain. Acid
precipiration is destroying freshwater
aquatic life and forests throughout cen-
tral Europe and North America and de-
grading marine life in Arlantic coastal
waters.12
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The most serious long-term conse-
quence of automotive emissions. how-
ever, is the amospheric buildup of CO,
and other "'greenhouse gases'—nitrous
oxide, methane, and ozone. There is
now virual consensus among scientists
that if the concentrauvon of CO, in the
aunosplere doubles from preindustrial
levels. a substantial increase in average
global temperawre will occur. Indeed.
such a nise is already under way. The
impending climate change could shift
global precipitation patterns. disrupt
crop-growing regions, raise sea levels,
and threaten coastal cities worldwide
with inundauon. (See Chapter 1.)#

Among all the auto-generated air pol-
lutants, lead has been most successfully
fought. Since it was purposely added to
gasoline as an octane enhancer, it could
just as well be eliminated from it. Reduc-
ing emissions of nitrogen and sulfur ox-
ides, carbon monoxide, hydrocarbons.,
and particulates has proved more dif-
ficult because they are products of the
combustion process. The most sophis-
ticated exhaust control device at the mo-
ment is the three-way catalyst, which
reduces emissions of hydrocarbons, car-
bon monoxide, and nitrogen oxides.
Qver the life of a vehicle, today’s cata-
lysts cut emissions of hydrocarbons by
an average of 87 percent, of carbon
monoxide by 85 percent, and of nitro-
gen oxides by 62 percent. But without
proper maintenance, their effectiveness
1s likely (0 decrease rapidly. And cata-
lysts are least effective when an engine is
cold—a frequent siwation given the
prevalence of short trips in QECD mem-
ber coumntries. 43

Since the early sixties. the United
Swates has set the pace in establishing
and ughtening emission limits and pio-
neering control devices. Japan's stan-
dards. implemented in 1975 and 1978,
are roughly comparable. Australia, Can-
ada, and South Korea recently estab-
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lished emission stundards equivalent to
those in force in the United Siates. Brazil
initiated a }0-year phasc-in of regula-
tons that, by 1997, will allow it 10 inatch
current U.S. standards. Emissions in Ar-
gentna, India, and Mexico, on the other
hand. sdll go virwally unconuoelled.
Controls in the Soviet Union and East-
ern Europe are limited to engine
modifications 46

The most serious long-téerm conse-
quence of automotive emissions is
the atmospheric buildup of “‘green-
house gases.”

Within Western Europe, there is a
widening gulf between the so-called
Swockholm group and the European
Economic Community (EEC). Austria,
Norway, Sweden, and Switwzerland re-
quire installation of catalytic converters
and compliance with emission levels
comparable to those prevalent in the
United States. EEC standards establish
separate categories for large, medium.
and small vehicles, and those for small
cars in particular remain very lenient.
due to the opposition of the French and
Italian car industries. Because some 60
percent of all cars on the road in Europe
are in that category. litde reduction in
emissions can be expected.1?

Europe has also been slow o conuwrol
diesel pollutants. which pose even
greater health risks than gasoline emis-
sions. Unlike in Japan and the United
States. diesels are enjoying rising popu-
larity among European motorists, cap-
wring 18 percent of the new-car market
in 1986. EEC diesel emissions standards
are sull considerably less stringent than
those in the United States, which ironi-
cally many European-produced vehicles
are already capable of meeting.48

Emission controls have been most

1
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successful in reducing carbon monoxide
and hydrocarbons. During the seventies,
carbon monoxide emissions from mo-
bile sources fell by more than 50 percent
in Japan and by one third in the United
States. But during tle eighties progress
has come to a virtual standstill, although
cmission levels remain unacceptably
high; in nost of Europe emissions are
rising along with increasing wrafhc vol-
ume. A similar trend can be observed for
hydrocarbons. Nitrogen oxides emis-
sions stabilized or decreased modesuly in
the seveiies and early eighties in the
Umted States. Japan, and some Euro-
pcan countries. But in many nations,
these carlier gains are indanger of being
wiped out by growing traffic and higher
travel speeds,+?

Athens, Budapest, and Sao Paulo
have imposed restraints on motor-
ized traffic in their inner cities,

‘The goal of clean air remains elusive,
Even though U.S. emission standards
ar¢ as strict as any in the world, the na-
tion’s enormous traffic volume simply
overwhelms polludon control efforss.
The average new gasoline-powered car
could already mect considerably more
stringent norms than those in force
today. Yet there are no in-use standards
for older cars, even though these often
pollute far more than permitted by new-
car standards. Some 62 American cities
still fail w mect federal ozone and car-
bon monoxide standards, and one third
of them have no prospect of ever meet-
ing them.5¢

The U.S. Environmental Protecion
Agency (EPA) has been lax in enforcing
Clean Air Act provisions that call for
bans on federal funds for new highway
and industrial construction in noncom-
pliance areas. Since 1975, Congress has
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repeatedly rolled back the deadline for
meeting ozone standards. An cffort 0
reauthorize a stricter Clean Air Act be-
came deadlocked in the fall of 1988 due
o the opposition of the car, coal, and
utilities industries.!

Tougher measures seem called for.
EFA Administrator Lee Thontas has
suggested that *the smog problem may
well need o be dealt with by reducing
the number of cars on the street, by tell-
ing people they can’t drive nearly to the
extent they have in the past.” Indeed, in
an effort to combat urban air pollution,
Athens, Budapest, Florence, Milan,
Rome, and $3o Paulo have recently im-
posed restraints of varying strictness on
motonized traffic in their mnner cities.5?

Fuel efficiency has been largely ne-
glected as a means of combating pollu-
uon. Doubling fuel economy will
roughly halve CO, emissions. Efficiency
could be of further help if legislated
emission limits were expressed in units
of fuel coasumed rather than in units of
distance traveled. One technology under
development is a membrane that, by
separating nitrogen from the air before
it is drawn into the combustion chamber,
would not only eliminate nitrogen ox-
ides but also boost combustion efh-
ciency.5?

Pollution abatement efforts every-
where have focused almost entirely on
wailpipe devices that seek o reduce ex-
haust emissions rather than on develop-
ing solutions that might prevent their
formation in the first place. Some alter-
native engine designs described earlier
as fuel savers—the stratified charge and
adiabatic diesel engines—could fit that
bill. Ceramic engines or engine compo-
nents coumd also cut emissions. Unfortu-
nately, government R&D support for
these technologies in the United States
was terminated or sharply curtailed
under the Reagan administration.54

The use of nonpetroleum fuels to re-
duce emissions is garnering growing
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support among both public officials and
auto indusuy managers. A bill passed by
the U.S. Congress in the fall of 1988
strives 10 encourage automakers (o
mass-produce either "“dedicated” alter-
native-fuet vehicles {designed 0 use a
fuel mixwre containing at least 85 per-
cent ethanol or methanol) or fuel-fiexi-
ble vehicles (capable of running on vari-
ous blends of gasoline and alcohol fuels
or of operatung on naural gas and gaso-
line). But the legislation may end up
eroding fuel economy standards while
failing 0 induce the use of alcohol
fuels.5s

Colorado and several other states are
or will be mandaing alcohol blends
{(gasoline containing up o 10 percent
ethanol or methanol) 1o meet Clean Air
Act standards. Catifornia has taken the
lead on pure methanol. The mecca of
the automouve culture originally em-
braced methanol in 1979 in response o
the oil crisis; the program has since
gained fresh impetus as a way to meetair
quality standards. In litde more than a
decade, California hopes to replace as
much as 30 percent of gasoline con-
sumption with methanol in areas violat-
ing federal air pollution standards.®®

Tests for alcohol fuel vehicles show a
wide range of air quality results, and
there is considerable controversy, par-
ucularly over the merits of methanol use.
Pure methanol yields only negligible
amounts of hghly reactive, ozone-pro-
ducing hydrocarbons. but does not no-
ticeably reduce carbon monoxide emis-
sions: methano! blends decrease carbon
monoxide emissions. but do not provide
any tangible ozone benefit.¥

A neglected aspect of turning to meth-
anol is its impact on the greenhouse ef-
fect. Operating a vehicle on methanol
emits less COy than using gasoline
would. But producing the fuel from coal
would worsen the threat of climate
change because converting coal into
methanol could double CO;-equivalent
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emissions. Even ethanol combustion
produces compounds—aldehydes and
peroxyacetyl nitrate—that may contrib-
ute to global warming.5®

The search for less polluting alterna-
uves o petroleum exiends beyond alco-
hol fuels. Quiside the United States, nat-
ural gas vehicles are receiving growing
attention, because they promise lower
carbon monoxide and particulate emis-
sions (but perhaps higher discharges of
nitrogen oxides) than conventional vehi-
cles. But emissions of greenhouse gases
would hardly be lower.s®

Electric vehicles essentially emit no
pollutants. Their environmental accept-
ability, however, depends on how the
elecuricity that powers them is gener-
ated. Unless nonfossil feedstocks are
used. the CO; problem would remain
untackled or could even be ag-
gravated.s?

Hydrogen may well be the most desir-
able fuel of the future. Unless it is based
on fossil fuels, the production of hydro-
gen does not lead 1o COy emissions. Its
use does not generate carbon monoxide
or unburnt hydrocarbons, and nitrogen
oxides emissions are low.5!

A NEw AGE OF TRANSPORT

The auto culwre is so deeply ingrained
in western soctety that alternatives 10 it
seemn virtually unthinkable. But exces-
sive reliance on cars can acuually sufte
rather than advance sociedes. The very
success of mass motorization has created
conditons that cannot be ameliorated
simply by making cars more efficient and
less polluting.

The automobile exacts an enormous
wll in human life. Despite safety im-
provements, an estimated quarter-mil-
lion people die in traffic accidents
around the world every year, with mil-

£
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lions more suffering injuries of varying
severity. 62

Large stretches of land have been
given over to the automobile and its in-
frastructure. Worldwide, at least a third
of an average city’s land is devoted to
roads, parking lots, and other elements
of a car infrastrucwure. In American cit-
ies, close to half the urban space goes w
accommodate the automobile; in Los
Angeles, the figure is two thirds.53

Cars confer on their owners virtually
bound!ess freedom as long as their num-

" bers remain limited. But instead of facili-
wating individua! mobility, the prolifera-
ton of automobiles has bred a crisis of
its own—congestion. The conventional
approach to this problem has led to a
vicious circle: building more roads sim-
ply atwracts more cars, thus increasing
the pressure for still more roads. In
sotithern California, with probably more
miles of freeways 1han anywhere in the
world, the average (ravel speed is no
higher than 33 miles per hour and is ex-
pected to drop to 15 miles per hour by
2000. The Commission on California
State Government Organization and
Economy, a panel of business and politi-
cal leaders, recently warned that mount-
ing congestion had placed California on
the brink of *“a transportation crisis
which will affect the economic prosperity
of the state,’6?

Those cities most reliant on automo-
biles face virwal paralysis, an “‘urban
thrombosis,” as Kirkpatrick Sale has put
it, “that slowly deprives the city of s
lifeblood.” In U.S. cities like Denver,
Houston, and Los Angeles, roughly 90
percent of people get to work by car; in
the less auto-dependent ciues like New
York, cars still account for two thirds of
all work-related trips. By comparison, in
Europe, where communities are less ex-
tensively suburbanized and average
commuting distances are half those in
North America, only about 40 percent of
urban residents yse their cars. Some 37
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percent yse public transportation. and
the remainder walk or bike. In Tokyo,
just 15 percent of the population drives
to work. The result is that residents of
the highly car-oriented American cides
use twice as much gasoline per capita as
Australians, four times as much as Euro-
peans, and 10 umes as much as Asians 8

Congestion is no longer an exclusively
urban phenomenon. In ihe United
States, residential settlements and jobs
are increasingly dispersed in sprawling
suburbs. As a consequence, the number
of commutes within central city areas has
remained fairly stable since 1960, while
the number of trips between central cides
and suburbs and from suburb to suburb
has doubled. When suburban communi-
tes are too scattered, public mass transit,
biking. and walking are not feasible .86

The United States boasts of the high-
est degree of individual mobility in the
world. But Americans’ heavy reliance en
the automobile is a peculiar blend of
preference and necessity, a cross be-
tween an abiding love affair with: the pas-
senger car and a profound lack of alter-
natives to autos. Fewer than 20 percent
of the miles wraveled by car are for vaca-
tioning, “pleasure” driving, or visiting
family or friends. The overwhelming
majority of driving goes for such daily
necessities as commuting to work and
shopping.5?

A full accounting of the manifold sub-
sidies the automobile receives, plus the
environmental and health costs it en-
tails, might cool the passion felt for cars.
In most if not all countries, car owners
do not bear the full costs of road build-
g and maintenance, municipal services
{such as traffic regulation and costs
borne by police and fire departments),
accidents and related health care, and
tax losses from land paved over for auto-
motive purposes.

In the United Sates, total subsidies
may surpass $300 billion each year—an
amount equal to all personal auto-re-
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lated expendiwures. If these expenses
were reflected in recail fuel prices, a gal-
lon of gasoline might cost as much as
$4.50. An environment (ax, assessed ei-
ther on automobiles or the fuels they
burn, would help internalize the less
quantifiable environmental costs. No
doubt political opposition to such mea-
sures would be enormous. But societies
cannot continue o ignore the true costs
of cars.58

With a short reprieve from higher oil
prices, it is time to build a bridge from an
auto-centered society into an alternative
transportation future characterized by
greater diversity of transport modes, in
which cars, buses, rail systems. bicycles.
and walking all complement each other.
Mass transit systems offer a host of ad-
vantages over automobiles. When fully
used, they are considerably more en-
ergy-efficient and less polluting. In addi-
ton, they reduce congestion: a car re-
quires roughly nine umes more road
space per passenger than a bus.%?

If properly planned, public transit net-
works can approximate the fAexibility
provided by private passenger cars. By
synchronizing schedules, multidestina-
tional or grid systems allow convenient
wransfers between different transit line ..
They enhance access throughout a met-
ropolitan area and create a dense net-
work of mass transit corndors that at-
tracts more riders. Multidestinational
systems are operating successfully in
many European and some North Amert-
can cities.”?

The viability of public transit sys-
tems—particularly in suburban areas—
can be enhanced by making them more
accessible. Bike-and-ride stations and
facilities (o carry bicycles on buses and
rail systems have proved enormously
popular in Denmark, Japan, the Nether-
lands. and West Germany, but remain
litle used in the United Staies.?!

corienting transport priorities can
be successful only if the symbiotic rela-
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tionship between land use patterns and
transportation networks is recognized.
Public transit systems can facilitate and
reinforce more compact land use, while
land use patterns frequently determine
transportation needs. Zoning ordi-
nances can encourage a higher density
of urban activity while slowing develop-
ment at the urban perimeter. The more
concentrated both population and jobs
are, the shorter are travel distances, the
more mass transit becomes viable, and
the more walking and biking occurs. In
short, more compact cities foster less in-
dividual motorized wransport.?2

Societies cannot continue to ignore
the true costs of cars.

Third World ciues stand at a cross-
roads as they swell in size and as urban
transportation needs rapidly multply. In
the view of Michael Replogle of the Insti-
wte for Transportation and Develop-
ment Policy in Washington, D.C., “‘there
is a growing transportation crisis in
many lesser developed countries. This
crisis is the product of . . . a mismaich
between the supply of transportation in-
frastructure, services, and technologies
and the mobility needs of the majority of
Third World people.” 73

Governments frequendy assign prior-
ity to motorized travel in waffic plan-
ning, budget decisions, and allocation of
street space, marginalizing pedestrians
and (raditional modes of transportation.
Similarly, the World Bank has helped o
slant transportation projects (oward mo-
orized solutions. Beween 1972 and
1985, rail and bus systems received less
than one third of the funding for World
Bank wurban transportation projects.
Nonmotorized modes have been virw-
ally ignored.”™

Alas, government policies favoring
private car ownership by a tiny but af-

1-5
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fluent elite are squandering scarce re-
sources and distorting development pri-
orites. Bringing in fuel, car compo-
nents, or already assembled autos
stretches import budgets thin. Likewise,
building and maintaining an elaborate
system of roads. highways, bridges, and
wnnels devours enormous resources.

The ovenwhelming majority of people
in the Third World will never be able to0
own a car. The promotion of auto own-
ership thus entails sharp inequities: 0
make it happen. the resources of poor
and wealthy alike need w be devoted,
though only a small share of the popula-
tion enjoys the benefits. Existing public
transportation often is in poor repair
and has failed to keep up with urban
population growth. In India and Ban-
gladesh, for example, the urban public
transit sector may meet as litde as 15
percent of wransportation needs.”

To meet the mobility needs of the
poor majority in the Third World. sub-
stantial improvements and expansion of
public transport are required. But often
the poor cannot even afford public trans-
portatdon. They frequenty spend a dis-
proportionate share of their incomes on
geuing around the city. in New Delhi,
the lowest income groups devote 20-25
percent of their household incomes o
wransport, while the wealthiest group
spends only 8 percent. Walking accounts
for two thirds of all trips in large African
cities like Kinshasa, and for almost half
the trips in Bangalore, India.?®

Nonmotorized modes of transporta-
tion—nickshaws, bicycles, push-carts,
and animal-drawn carts—that require lit-
tle input of capital and energy can be an
important complement o public transit.
They are more affordable, mostly do not
pollute, do not strain investunentand im-
port budgets, and also generate a signif-
icant amount of employment.??

Bicycles—considered mainly a recrea-
tional device in the industrial West—are
the predominant means of short-dis-
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tance urban vehicular transportaton in
Asia, although they are far less common
in parts of the western hemisphere and
Africa. There are 800 million bicycles in
the world today, wvice the number of
cars. In China, there are 540 bikes for
every car, with one bicycle for every four
people.?8

French philosopher André Gorz once
remarked that *the automobile is the
paradoxical example of a luxury object
that has been devalued by us own
spread. But this practical devaluadon
has not yetbeen followed by an ideologi-
cal devaluaidon.” The proliferaion of
automobiles has led to the muliple
crises of oil depletion. air polluuon,
looming climate change, and conges-
uon. The magniwude of these problems
suggests the need for a fundamental re-
thinking of the automobile’s role.?®

The scope of the modem, auto-cen-
tered transportation system—f{rom pro-
duction and distnbudon w operation
and repair—is so tremendous that fun-
damental change cannot occur quickly.
A successful policy therefore needs to
encompass various layers, ranging from
‘those that can take effect more immedi-
ately, such as making cars more efficient
and less polluting and discouraging auto
use where possible. o others that will
need more ume to make their impact
felt, such as identifying and developing
renewable, environmentally acceptable
fuels. and establishing efficient, flexible
public mass ransit systems.

A more comprehensive policy must
recognize that transportation needs are
not abstract. What people need is access
o jobs, homes. and services. More com-
pact and integrated communities can
provide such access without long com-
mutes. Making urban design an integral
component of future wransportation
policies could reconcile the contrasting
interests of individuals in mobility and of
society in fuel supply security, urban in-
tegrity, and environmental protection.
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Responding to AIDS

Lort Herse

Few tragedies in human history have
captured the world’s auention as has
AIDR. No disease, past or present, has
mspired an international response
equal to the current AIDS mobilizauon
of the World Health Organization
(WHO)}. None in recent memory has
provoked more anxiety. aroused such
prejudice against the afflicted, or stimu-
lated so many moral, ethical, and legal
debates. And no disease has more

pointedly forced societies to confront

issues otherwise conveniently ignored:
drug abuse, sexuality, and the plight of
the poor.

This global response is ail the more
remarkable given the relatively small
number of people affected by acquired
immunodeficiency syndrome so far.
WHO esumates that by the end of 1988,
at least 350,000 cases of the disease had
occurred worldwide. The U.N, agency
expects 1 million more cases by 1992,
but even then. other killers will dwarf
AIDS’ toll. Each year. 2.5 million people
die of smoking-related illnesses and 5
million children succumb to chronic di-
arrhea. Tuberculosis alone claims 3 mil-
lion lives annually, 10 umes the number
of AIDS cases to date.!

This incongruity of numbers more
likely reflects gross underautention to di-
arrhea and wberculosis than overreac-
tion to AIDS. The world is righdy
alarmed at AIDS’ potenual o surpass
other Lillers if it conunues o spread un-
checked. Moreover, body counts alone
do not reflect what sets AIDS apart. Un-
like most diseases, AIDS is almost always
fatal; there is no cure and no vaccine.
Carriers may go for years without symp-
toms, evoking the paranoia and fear that
accompany uncertainty. And AIDS deals
with the most intimate of human activi-
tes, the mcst powerful of human emo-
tons.

Together these factors give AIDS a
psychological charge unmatched by any
other illness. Significantly, though,
AIDS is one of the few diseases that
poses a substantial threat to both indus-
trial and developing nadons. This con-
vergence of interests provides oppor-
tuniues o forge new alliances and new
models forinternational cooperation. As
Jonathan Mann, Director of WHOQ's
Global Programme on AIDS, observes:
“AlDS has the potenual (o bring us to-
gether, ifwe can thwart those who would
use it to drive us apart.”?




ERI

Aruitoxt provided by Eic:

(rry} State of the World 1989

THE PANDEMIC UNFOLDS

In 1981, astute physicians in California
and New York began o recognize a
strange clustering of symptoms among
some of their male homosexual patients.
Something was destroying the immune
systems of these individuals, rendenng
them susceptible (0 an odd assorunent
of opportunisuc infecuons and cancers.
Almost simultaneously, doctors in Cen-
wral Africa, Europe. and Haiu began o
note patients with similar conditions. By
1982, the new disease had aname: AIDS.
And one year later, it had a cause: the
human immunodeficiency virus, or
HIV 3

AIDS on average takes eight or
nine years to develop.

H1V exhibits a umque combinatuon of
characteristics that makes it intrinsically
hard to control. Like genital herpes.
once caught, the virus stays with its car-
rier for life. Once disease develops,
AIDS s almost always fatal—usuaily
within (wo years. But instead of mani-
fesung within a few days or weeks, like
most viral diseases, AIDS on average
takes eight or nine years to develop.
During this interval, carners look and
feel healthy bt can pass the virus to oth-
ers. Researchers now believe that mostif
not all individuals infected with HIV will
evenwally develop AIDS.4

The good news, however, is that com-
pared with other viruses—such as polio
and the common cold—HIV is fragile
and reladvely difficult to transmic. AIDS
is overwhelmingly a sexually wransmitted
disease, communicated through body
fluids and blood during vaginal or anal
intercourse. To a significant but lesser
extent, the virus is also transmiued
through blood transfusions, through the
sharing or reusing of contaminated nee-
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dles, and from mother to child dunng
pregnancy or birth. Contrary to wide-
spread fears, AIDS cannot be caught
through casual contact, sneezes, kissing,
wilet seats, or insects.

Although the virus 15 transmitted the
same way everywhere—through blood,
through sexual intercourse, or from
mother 0 child—the pauern of trans-
mission and infection varies among re-
gions. Indeed, the international AIDS
picture can best be understood in terms
of three broadly defined subepidemics,
each with its own dynamic.

In North America, Western Europe,
and certain Latin American countries,
AIDS is mainly ransmiued through ho-
mosexual intercourse and the sharing of
needles among drug addicts. As a result,
those infected are overwhelmingly male,
and transmission from mother to child is
limited. Less than | percent of the popu-
laton is thought to be infected, but the
infection rate among intravenous (IV)
drug users and homosexual men ex-
ceeds 50 percent in some cities. Hetero-
sexual sex is responsible for a small but
increasing proportion of cases. Interest-
mgly. despne its po&ennal sex with pros-
tiutes s not a major mode of transmis-
ston.5

By contrast, in sub-Saharan Africa and
parts of the Caribbean, AIDS is primarily
a heterosexually ransmiued disease,
with women infected as often as men.
Because so many women are infected,
transmission from mother o child is dis-
wrbingly common. Blood transfu-
sions—a route largely eliminaced in the
industrial world—remain a source of in-
fection in many countries where blood
supplies sull are not screened. Since in-
travenous drug use and homosexuality
are rare, these modes of transmission
are not significani, although reuse of
contaminated needles by health workers
remains a likely source of infection. In
some countries, infecuon in the (ol
populauon exceeds | percent, with 5-33
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percent of sexually aciive aduls in select
urban areas infected. Male contact with
prostiiutes is thought o play a major
role in the epidemic’s spread.®

In the third sec of countries, HIV has
been introduced only recendy. Infection
rales remain extremely low even among
people with muliple sex partners, such
as prostitutes. Most cases have ongi-
nated outside of the country either
through sex with a foreigner or through
imported blood products contaminated
with HIV. Although there is increasing
evidence of in-country spread, no strong
pattern of heterosexual or homosexual
transmission has emerged. Asia, Eastem
Europe, northern Africa, the Middle
East, and most of the Pacific all fall in
this category.”

These vanations evolve from a combi-
nation of factors, including when and
where the virus first entered the popula-
uon and the different social practices
and behaviors that exist among culwres.
In Afnca, for example, the epidemic in-
volved the heterosexually active popula-
ton first, whereas in the United States
the epidemic was imitially inwroduced
and amplihed in predominately male
populations: homosexuals, people with
hemophilia, and IV drug users. Re-
searchers also believe that the greater
prevalence of untreated sexually wrans-
mitted diseases (STDs) in Africa has
facilitated the spread of AIDS there and
may largely explain the greater efficiency
of heterosexual sex in transmitting the
virus among Afncans.®

It is becoming increasingly clear, for
example, 1har chlamydia and STDs that
cause genital sores (such as syphilis,
herpes, and chancroid) make it easier for
HIV 0 pass between sexual partners.
Sadly, in developing countries where
treatment is less accessible, STDs are far
more endemic than in the industnal
world. Laboratory evidence also sug-
gests that an individual whose immune
system has been actvated by chronic in-
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fections might be more susceptible o
HIV infeciion. This factor may operate
10 increase heterosexual iransmission in
the Third World, where viral and para-
siic diseases are endemic. There is no
convincing evidence that genetic differ-
ences or variations in viral strains ac-
count for 1he African pauern of trans-
mission.?

Although sciemists have mapped 1he
virus's surface chemistry in minute de-
tail, the world has only the vaguest no-
don of where HIV is and where i is
going. As of December 1, 1988, 142
countries had reported a total of
129,385 AIDS cases o the World Health
Organizaton. (See Table 7-1.) Due o
gross underreportin® and underrecog-
nition, however, WHO suspects that the
true global caseload is more than twice
that higure. Moreover, AIDS cases repre-
sentonly the tip of the iceberg: for every
AIDS case, anywhere from 20 w© 100
people may carry the virus but not yel
show sympioms. All told, WHO esii-
mates that 5 million to 10 million people
worldwide may be infected with HIV. 10

Lacking any better measure, many
people have used WHO dawa on re-
ported AIDS cases (o compare the sever-
ity of the epidemic in different parts of
the world. Such comparisons can be mis-
leading, however, because countries
vary gready in the accuracy and com-
pleteness of their reportung. Also, be-
cause of the virus’s long latency period,
a country’s current number of AIDS
cases is actually a snapshot of the epi-
demic five to eight years ago, when those
who now have AIDS hrst got infected.
The severity of today’s epidemic is best
represented by studies that measure how
many people are currendy infected with
HIV by testing individuals’ blood for an-
tibodies to the virus.

Because antibody tesung is expensive
and difficul t0 conduct on a large scale,
only a handful of countries—including
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Table 7-1. Officially Reported AIDS
Cases, Selected Countries,
December 1, 1988

Country Prevalence Rate

{cascs per
million

(cases) population)
78.985 321
5.508 336
4.436 31
4.211 75
3.055 126

United States
Uganda
Brazit

France
Tanzanm

2.732 117
Malawi 2,586 336
West Germany 2,580 42
ltaly 2,550 45
Canada 2.156 83

Kenva

1.502 18
1.455 251
1,408 271
Congo 1.250 568
Zambia 1,056 141
Rwanda 987 139

Mexico
Haii

Burundi

Switzerland G05 92
French Guiana 113 1,228
Japan 90 0.7
Bermuda 81 1,396
China 3 0.003
soURCES: Worlld Health Organization data basc:

Population Reference Burcau, 1988 World Popula-
tiosr Dala Shee! (Washinglon. D.C.: 1988},

Uganda and Rwanda—have attempted
to design and implement surveys that
would yield national esumates of HIV
prevalence. Even in these small coun-
tries, the logistical and design problems
of testing '‘representative” Cross sec-
tions of society have proved immense,
making it unlikely that many countries
will undertake similar ventures. Without
systematic testing, epidemiologists will
have 1o rely on small-scale blood surveys
of select g'rouPs for estimating the scope
of infection.!

152

State of the World 1989

By testing enough people with differ-
ent backgrounds and risk factors—fac-
tory workers, prostitutes in cities. rural
blood donors—epidemiologists can
piece together a fairly accurate picture of
the epidemic’s extent. Researchers at
WHO are now using such surveys o de-
rive country-specific estimates of infec-
tdon within different age-groups. Al-
though esumates of infection by country
are not yet available, the sum towal of
data lead WHO to believe that Africa is
the most affected conunent and Asia the
least. (See Table 7-2.) Infection in Africa
appears largely concentrated in the cen-
ter, extending west from Tanzania (o the
Congo. and dipping south 0 include
Zambia and Malawi. The United Siates is
also severely affected, with an estimated
1-1.5 million infected individuals.!?

Antbody surveys likewise reveal that
throughout the world AIDS is primarily
an urban disease, although itis gradually
spreading from major urban centers o
smaller cides and towns. In parts of
Zambia, northwestern Tanzania, and
southwestern Uganda. however, there
are major rural outbreaks. emanating
from the movement of people and dis-
ease along the Trans-African Highway
and in areas of military conflict.!®

Table 7-2. Estimated HIV Prevalence,
Selected Regions, 1987/88

Prevalence

Region

{(number infecied)
2-3 million
1-1.5 million

Africa
United States
Lalin America 50(0,000-750,000
Europe 280.000-800.000
Asia fewer than 100,000
World 5=10 million
(probably closer 10
5 million}

sourcEe: Worldwatch Insuicure. compiled from vari-
ous World Health Organizalion sources.




Responding 10 AIDS

Even more difficult than determining
the world's current AIDS picture is pre-
dicting how the epidemic will evolve. Al-
ready there have been important shifis
in the persons most at risk in various
countries and in the relative significance
of different transmission routes. Such
shifts are meaningful because they indi-
cate where new prevention activities
should be focused and have important
implications for the spread of infection
beyond those presently affected.

The United States and Western
Europe, for example, are now experienc-
ing a second wave of epidemic among
intravenous drug users. Whereas most
AIDS cases used to involve homosexual
mer, evidence indicates that rates of new
infection are declining among gay men
but accelerating among drug addicts. In
fact, in certain parts of Europe—includ-
ing lialy, Spain, and Scotland—IV drug
users now account for the majority of all
cases. Overall, the proportion of total
European AIDS cases involving drug in-
Jjection rose from 2 percent in Septem-
ber 1984 to 24 percent in mid-1988.14

This new pattern is important because
of both its impact on the drug-using
community and its potential to facilitate
the spread of AIDS into the general pop-
ulation. Although it is too early to pre-
dict whether AIDS will move into the
heterosexual mainstream in these areas,
addicts could facilitate this process by
communicating the virus to their sexual
partners who in turn could infect people
outside the drug community. Seventy
percent of heterosexually transmitted
cases In native-born U.S. citizens cur-
rently occur in partners of IV drug
users.'®

Indeed, it is difficul to overemphasize
the role thatdrug abuse could play in the
future of the Amencan and European
AIDS epidemic. Already, more than 70
percent of cases In American children
are due to IV drug use by their mother
or her sexual partner. Half of all AIDS
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cases in American women are related to
drug use, with even higher proportions
among black and Hispanic women (70
and 83 percent, respectively). Even
among female prostitutes, the likelihood
of infection 1s more closely linked 1o IV
drug use than to prostitution itself.16

Half of all AIDS cases in American
women are related to drug use.

Cenain Central American and Carib-
bean nations have also experienced
shifts in AIDS epidemiology, with
heterosexual sex gradually replacing ho-
mosexual activity as the dominant route
of transmission. This change is best ex-
emplified in Haiti, where the percentage
of cases involving men who contracted
AIDS through homosexual activity de-
clined from 50 percent in 1983 to 1 per-
cent in 1987, while the share transmitted
heterosexually increased from 26 to over
80 percent. As a result, the proportion of
cases among women has doubled since
1979, and the number of babies born
with AIDS has increased greatly.!”

Latin American health officials suspect
that the high prevalence of bisexuality
among some Latin men has contributed
to this shifting epidemiology. Because
homosexuality is less acceptable in Latin
culture and the pressure to have chil-
dren is acute, many men who engage in
homosexual activity marry or have
steady female lovers. This sets the stage
for increasing AIDS incidence among
women and children, a pattern already
documented in Trinidad and Tobago,
the Dominican Republic, and Honduras,
among others. Health officials fear that
other Latin American countries could
follow Haiti’s lead. In Brazil and Mexico,
for example, bisexuals account for 23
percent of reported AIDS cases; in Ecua-
dor, for 40 percent.!8
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THE IMPACT IN THE THIRD
WORLD

Esumatng the social and economic im-
pact of AIDS in the Third World is an
endeavor fraught with uncertainty. Sci-
entists have too few daw on the preva-
lence of HIV infection or on the condi-
uons-—both behavioral and social—that
determine its spread o project with any
confidence the future course of the epi-
demic. Even less information is available
for translating nising death rates into po-
tendal impacts on overtaxed health care
systems, economic output, or future
population growth. Yet one thing is cer-
tain: AIDS will have a profound impact
in the Third World. and one that ex-
ceeds the impact in the West, where re-
sources are more plentiful and basic in-
frastructure better developed.

A look at existing health care systems
in the Third World provides a glimpse of
the disadvantage that developing coun-
tries face in responding o AIDS. In
1984. Haid had $3.25 1o spend on health
care per citizen; Mexico had $11.50.
Rwanda’s pitiful annual budget of $1.60
per person would not even buy a boule
of aspirin in the industrial world. By con-
trast, Sweden annually spends over
$1,100 on health care per person and
the United Suates invests more than
$760. Yet meager Third World health
budgets must contend with existing epi-
demics of frightening proporuon. Three
million Third World children die each
year from preventable diseases such as
measles, tetanus, and whooping cough.
In Africa alone, malaria annually claims
1 million lives.1?

Data from countries already respond-
ing 0 AIDS confirm that the costs of
prevention will be high. In 1988, for ex-
ample. Brazil's prevention program was
estimated (0 cost $28 million, $8 million
of which went o screen blood at state-
run blood banks. Health officials in Peru
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put the start-up costs of screening their
natonal blood supply at $20 million in
1987, a sum that could otherwise cover
the total annual health care bill for 1.5
million Peruvians. If bome aione by de-
veloping countries, these costs could de-
rail already fragile and inadequate
health care systems.29

Developing countries also have fewer
options for treating AIDS patients than
countries in the West do. Physicians in
industrial countries largely respond by
wreating the secondary diseases, such as
Preumocystis carinii pneumonia, that ac-
company AIDS. It is an expensive ordeal
thac often involves frequent hospital
stays. The only drug currendy known o
awack HIV direcdy—zidovudine, com-
monly known as AZT—costs roughly
$8,000 per patient annually, and causes
anemia so severe that over a quarter of
recipients require blood transfusions. In
the Third World. where per capia in-
comes are measured in hundreds of dol-
lars and blood is in short supply, a life-
prolonging drug hke AZT might as well
not exist.?!

Indeed. preliminary cost dawa from
around the world suggest (hac the
amount spent per AIDS patient roughly
correlates with a country’s gross nadonal
product (GNP). As with health care in
general, poor countries are forced o
spend less on each patient, If Zaire spent
at a level comparable o the United
States, the cost of wreating 10 AIDS pa-
uents would exceed the endre budget of
Mama Yemo, the nation's largest public
hospital. Although costs in industrial
countries are inflated by higher salaries.,
more expensive equipment, and added
malpractice insurance, AIDS treatment
undoubiedly suffers in countries where
even antibiotics and syringes are in short
supply.®2

Given such constraints, AIDS nawr-
ally raises the question of wriage. Where
hospital space and medical supplies are
scarce and where people regularly die of
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treatable illnesses, diverting resources
1o AIDS wreatment may actally cost lives
hy crowding out patients who can be
cured. From a quarter o half of precious
hospital beds in some central African
hospitals are occupied by pauents who
are mfected with HIV: Costa Rican offi-
cials predict a similar situation by the
mid-1990s. Already, AIDS patients are
being discharged from some health
facilities in Africa, Haid, and Brazil w
give preference to patients with curable
tllnesses.??

In terms of overall health investment,
however, AIDS prevention activities may
actually deserve high priority, even in
countries heavily burdened by other dis-
eases. A World Bank/WHO research
team of western and African researchers
has estimated that preventing one case
of HIV infection in Africa would save
more years of life than would preventing
a case of malaria, measles. wberculosis
(TB). or pneumonia. To determine the
relative merits of investing in AIDS pre-
venuon versus other disease conurol
programs., decision makers need to con-
sider how many people are affected by
each disease and the comparative costs
of each prevention program. Signifi-
cantly. preventing a case of AIDS stops
secondary and terdary transmission of
the virus, whereas preventing a case of
measles or malaria would affect trans-
mission liule if ac all, because such dis-
eases are already so pervasive in
Africa.

Not only does AIDS compete with
other diseases for limited health bud-
gets. HIV acwually magnifies exisung epi-
demics. By weakening the immune svs-
tem of its host, the virus makes carriers
more susceptible to renewed auack from
other microbes lying dormant. For ex-
ample. some 30-60 percent of adults in
many developing countries are carriers
of the wberculosis bacteria, even though
their bodies have conquered outward
signs of the disease. By suppressing the
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immune system, HIV allows dormant
TB bacteria 10 become active, leading w
the contagious form of wberculosis.?s
Although it is o early (0 measure
worldwide increases in TB prevalence,
some evidence suggests that HIV may
already be having a multiplier effect on
this deadly disease. New York City—
home o almost hzlf of all U.S. AIDS pa-
uents—reported a 35-percent jump in
TB cases between 1984 and 1986, Stud-
1es also document a close associaton be-
ween TB and HIV: in Kinshasa, Zaire,
38 percent of TB patients tested were
HIV-positive, compared with only 2.5-8
percent of healthy adulis. An HIV-TB
link is especially worrisome in the Third
World, where poverty, overcrowding.
and lack of access (o treatment make w-

berculosis more lethal than in e
West.26

From a quarter to half of precious
hospital beds in some central Afri-
can hospitals are occupied by pa-
tients infected with HIV.

It is in the area of child health, how-
ever, that AIDS has the greatest poten-
ual o erode hard-won health gains in
the Third World. Over the last three
decades, developing regions have
inaugurated a “child survival revolu-
uon” through encouraging oral rehydra-
uon therapy for diarrhe.., immunization,
breast-feeding, and birth spacing. To-
gether with economic growth and in-
creased female literacy. these simple in-
terventions have cut Third World child
deaths by shghdy more than half since
1955, with Southeast Asia making the
greatest progress and Africa the least.??

Left unchecked. AIDS will undermine
these gains as more and more pregnant
women become infected and transmit
the virus o their children in utero. Al-
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ready 9-24 percent of pregnant women
in some African cities—such as Kinshasa
and Kampala—are infected. Up o half
the children born to these women will
contract the virus and die. Preliminary
models of the most affected regions in
Africa suggest that infant morality
could increase by more than 25 percent,
eroding three decades of progress in in-
fant and child health .28

These models also show that although
adult death rates in Africa could rise dra-
matically, AIDS will likely have only
modest impacts on population growth.
The notion—advanced by some—that
parts of Africa are already “lost” w0
AIDS or that the disease eliminates the
need for family planning funds is not
supported by the evidence. A modcl by
John Bongaarts of the Population Coun-
cil in New York, for example, predicts
that a typical African growth rate of 3
percent could fall w0 2 percent over 25
years if 20 percent of the towl popula-
tion became infected. Even if death rates
were (o double—with AIDS adding as
many deaths as all other causes com-
bined—population growth would not
cease.??

AIDS eliminates the most produc-
tive segment of a population,

The demographic effects of AIDS may
be small, but the economic impact of a
fatal epidemic focused on sexually acuve
adults could be immense. Unlike other
diseases that cull the weakest members
of society—the sick, the old, and the very
young—AIDS eliminates the most pro-
ductive segment of a populaton. In
Africa, HIV infection in women peaks
during their third decade—the prime
childbearing years—and for males dur-
ing their fourth decade, the most pro-
ductive years at work and in the commu-
nity. Where the ranks of people with
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certain specialized skills and (raining
may be small, the loss of even a handful
of engineers, health planners, or
agronomists can be debilitaung.3¢

Although predicing AIDS’ impact on
specific economic sectors will require
de.ailed country-by-counury analysis,
hints of what may be in store have
started o emerge. Zambian researchers
fear that labor losses due to AIDS could
cripple their nation’s copper mining in-
dustry, which accounts for one ffth of
Zambia's GNP. One study in the nation’s
Copper Belt found that 68 percent of
men testing positive were the skilled
professionals upon whom the mining in-
dustry depends. Since the companies
provide both retirement benehws and
comprehensive medical and social ser-
vices for miners and their families, Zam-
bian researchers fear that the Anancial
drain of AIDS could jeopardize the en-
tire mining sector.}!

These economic disruptions come ata
ume when developing natons—espe-
cially in Africa—are already laboring
under severe economic hardship. Per
capita income 1s declining and foreign
debt is mounting. Against this backdrop,
AIDS threatens o further complicate
balance-of-payment problems. Foreign
exchange will be lost as governments
seek to import items necessary (o com-
bat the epidemic, ourist dollars may de-
cline in response o travelers’ fears. and
economic growth will slow as people and
governments divert savings from invest-
ment to treatment. Indeed, in industrial
and developing countries alike, the indi-
rect economic costs of AIDS will far ex-
ceed any direct costs related to preven-
tion or treatment.3?

Researchers at the Harvard Insuwate
of International Development are at-
tempting o quantify these indirect costs
by modeling the impact of AIDS on cer-
tain central African economies. Accord-
ing o their projections, by 1995 the an-
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nual loss o Zaire's economy due to pre-
mature deaths and reduced savings will
be between $350 million and $670 mil-
lion—equal to B 1o 16 percent of the na-
ton’s GNP in 1984. Even without in-
cluding direct ireatment costs or losses
due o illness, these figures exceed the
$314 million that Zaire received from all
sources of development assistance in
1984 33

In human terms, this economic slow-
ing will mean that by 1995, the average
Zairian will have roughly $18 less in-
come per year than he or she would have
had in an economy without AIDS (mea-
sured in constant 1984 dollars). A mere
pittance in industrial societies. $18
represents a 10-percent loss in income
for Zairians, who average only $170 per
year. Tragically, this decline comes on
top of an already seriously eroded in-
come base: per capiia income in Zaire
declined roughly 42 percent bewween
1965 and 1985. AIDS is an added bur-
den these people cannot afford.34

Even more devastating are the costs of
caring for family members stricken with
AIDS. Athough employers or the sate
pay health care costs in many developing
countries. not all citizens have access 10
such assistance, either because they are
unemployed or because they live in re-
mote areas. In one study of children with
AIDS in Kinshasa, over half the parents
were either unemployed or dead. mean-
ing that treatrent costs fell to family and
friends. Children’s hospital expenses
typically were three umes their parents’
average monthly wages. and funerals
and burial cost almost a year's salary.3%

Yet the true costs of AIDS are both
economic and personal. Economists can
count up the direct costs and calculate
the indirect cost of lost wages from dis-
ability and death. But what of the psy-
chological toll on those lefi behind? Eco-
nomic tally sheets cannot capture the
pain of a child left without parents or of
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a generation whose [uwre is short-
changed by AIDS.

PROGRESS TOWARD
PREVENTION IN INDUSTRIAL
COUNTRIES

For a world used (o solving problems
with a technical fix, AIDS is [rustrating.
Today, prospects for a vaccine or cure
seem even more distant than they did
two years ago, when scienusts were reel-
ing from the thrill of rapid discovery.
The AIDS virus has proved a wily oppo-
nent: It hides within the very immune
cells that the body normally uses 10 ward
off invaders, making vaccines and treat-
ments exceedingly difficult to devise.
And it mudates at a furious pace—per-
haps even faster than the influenza virus
that requires researchers (0 alter the flu
vaccine every year. Prevendon will likely
remain the world’s primary weapon
against AIDS for at leasi the next
decade.?s

In the industrial world, where trans-
mission through blood (ransfusions has
essentially ceased. stopping AIDS means
gewung people to change high-risk be-
havior. Risky behavior includes un-
protected sex, especially with muluple
partners. and the sharing of con-
taminated needles among drug addicts.
The best way 10 avoid AIDS is (0 have a
rmuwally monogamous sexual relatuon-
ship with a partmer known to be unin-
fected. Short of that. condoms provide
good, although not foolproof protection
against HIV tansmission. The spermi-
cide nonoxyl-9 has also been shown to
kill the virus in laboratory tests, but its
ability to prevent HIV (ransmission be-
tween sexual pariners has yet (o be
proved.??

It is important (o recognize that it 1s
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what people do, not who they are, that
puts them at risk. As the Panos Institute
has pointed out in its groundbreaking
work Blaming Others, talk of “high-risk
groups,” such as Haitans, gay men, or
prostitutes. tends o invite finger-point-
ing and erroneously suggests that any-
one not in these groups is safe. More-
over. categorization fails to acknowledge
that not all group members practice
high-risk behavior. AIDS is not a "gay
disease” or an “African disease” or a
“disease of drug addicts.” Anyone who
engages in high-risk behavior can con-
wrace HIV .38

Given these risks, industrial countries
have responded in a varicty of ways.
some constructive; others less so. In
general, European governments were
quicker than the United States to launch
broad-based AIDS educaton programs,
even though their epidemics were not
yet as severe. Seven European countries
sent informadon booklets to their ciu-
zens more than a vear before the United
Siates did so in June 1988. Across the
board, these public information cam-
paigns have achieved roughly the same
resulc: people now know that sex. blood,
and needles can wransmit AIDS, but they
sull cling to many misperceptions. In
1987, 40 percent of Canadians polled,
for instance, believed that AIDS could
be wransmiued through insects, as did 38
percent of Americans.3?

Regreuably, some nations have also
espoused superficially attractive but in-
effccive responses, such as screemng
and deportation of infected foreigners,
premarital testing, and mandatory test-
ing of those perceived to be at risk. For
example, 29 countries—including vari-
ous developing ones—now impose some
form of wravel restriction or mandatory
screening of foreigners even though
WHO has determined that such mea-
sures are costly. repressive, and will not
stem the epidemic’s tide. Entry restric-
tions are born of a desire to erect a bar-
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rier between the virus and the unin-
fected, to label the afflicted as "foreign,”
"different,” “not me.” In reality, by pro-
viding a false sense of security, they
allow the disease to spread unchecked. 40

In the United States, bills for premari-
1al screening for HIV have been intro-
duced in 35 siates and become law in
lllinocis, Louisiana. and Texas. {The law
in Texas will not go into effect unless
HIV prevalence exceeds a certain
threshold.) Like wavel restricions, such
bills are poliucally auwractive because
they are highly visible; yet they are dan-
gerous because they deflect auention
and resources from those wuly at risk.
Even premarital syphilis tesung has
never efficiendy identified new syphilis
cases: in 1978, premanital screening ac-
counted for only 1.27 percent of all tests
found positive, but the program cost $80
million annually. Not surprisingly. Loui-
siana has already repealed its ALDS law
after realizing chat it uncovered few
cases and pushed couples to neighbor-
ing states o get married. lllinois likewise
is having second thoughus.#}

Other countries and constituencies
have responded with calls for mandatory
testing, compulsory reporting of HIV-
positive individuals, or required partner
wracing. The Soviet Union. Hungary,
and Bavaria in West Germany, for exam-
ple. all require testung of high-risk in-
dividuals, including prostitutes, drug ad-
dicts, and—with the exception of
Bavaria—homosexuals. Yet health offi-
cials are unanimous in the view that
mandatory measurcs merely drive un-
derground those most in need of tesung.
In Charleston. South Carnlina, the num-
ber of homosexual men seeking testing
dropped by 51 percent after the state
began requiring all those who tested
positive to be reported 0 the public
health department. When anonymeus
and voluntary, however, testing, coun-
seling, and partner tracing have proved




Responding to AIDS

to be useful and effective (ools for AIDS
prevention.s2

Despite these false starts, many coun-
tries now have innovative prevention
progrems in place, including school-
based education. information campaigns
aimed at the general public, condom
promotion. and specialized outreach
programs designed to reach those at
highest risk. Many of the mos1 impres-
sive inuatives come from outside gov-
ernment and draw on the skills and en-
ergy of the homosexual community,
which rallied early to protect its mem-
bers. The Gay Men’s Health Crisis in
New York (founded in 1982) and the
Terrence Higgins Trust in London
(founded in 1983) probably sdill have
more experience in AIDS educadion than
any other groups in the world.43

So far it appears that among hetero-
sexuals. prevention campaigns have in-
creased knowledge but have changed
sexual behavior only marginally. Change
among gay men, however, has been dra-
matic and may well constitute the most
rapid and profound behavioral response
ever documented in public health. Stud-
ies throughout the United Swates and
Western Europe have found that gay
men have reduced their number of sex-
ual partners, increased their use of con-
doms, and decreased their participation
in unprotected anal intercourse. One re-
view of 24 American and European siud-
ies concluded that. on average. gay men
have 63 percent fewer sexual partners
since AIDS. The incidence of receptive
anal intercourse has similarly declined.
by 59 percent.#4

Because of HIV's long latency period.
these behavior changes have not yet
translated into fewer new AIDS cases,
but in parts of the United States rates of
new HIV infection among gay men have
declined. Less than 1 percent of nonin-
fected homosexual men in San Fran-
cisco, for example, were being infecied
annually by 1988, down from 18 percent
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in 1983. AIDS-induced behavior change
is also probably responsible for recent
declines in (he number of new gonor-
rhea and syphilis cases among gay men
in Denmark. Finland, the Netherlands.
Sweden, and the United Kingdom. Be-
cause these STDs have shorter incuba-
tion periods than HIV, reducdons in
high-risk behavior register more quickly
with syphilis and gonorrhea than with
AIDS.#s

Mandatory measures merely drive
underground those mostin need of
testing.

Unforwnately, studies on both conti-
nents confirm that a minority of gay men
still engage in dangerous behavior de-
spite understanding the risks involved.
Risky behavior is most often associated
with the use of uninhibiting drugs dur-
ing sex, suggesting that programs aimed
at alcohol and recreational drugs may be
important for AIDS conwrol. Moreover,
gays living in lower risk areas do not
seem (o have modified their behavior as
much, perhaps because they do not feel
as personally at risk. It is unsafe to as-
sume, therefore, that the entire gav male
population in the Unied States and
Europe has been educated aud that at-
tention is better placed elsewhere.
Promising progress has been made, but
much remains to be done. 6

Intravenous drug users have also
proved capable of change, although
curbing HIV infeciion among drug ad-
dicts has received far too litde atiendon,.
especially in the Urnted States. Response
has been hampered by debate over the
moral and legal appropriateness of cer-
tain Interventions, such as needle ex-
change programs, and the pervasive
view that addicts somehow ‘‘deserve”
AIDS. Inaction, however, is both inhu-
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mane (0 drug users and shortsighted,
gi\ren that IV drug users are the most
likely bridge between HIV and the gen-
eral populadon.

Without a doubt, helping addics kick
their habit is the favored approach o
stopping AIDS (ransmission among
drug users, but in many countries treat-
ment capacity is sorely lacking. The
United States, for example. can treat
only 15-20 percent of its more than 1.2
million needle addicts, and waiting lists
of up 10 six months for treaument are not
uncommon. During this dme, addics
continue to shoot drugs, increasing their
chances of conwracling and spreading
HIV and diminishing their resolve wo
fight their addicaon. When reatment is
affordable and accessible, IV drug users
have shown thac they will seek it out o
reduce their risk of AIDS. In New Jersey,
addicts redeemed 84 percent of 970 cou-
pons for free (reaument that AIDS out-
reach workers distributed. More than
half said they were largely motivated by
fear of AIDS.#?

For those unable or unwilting to break
their addiction, programs aimed at safer
injection are imporant for AIDS con-
rol. Needle-sharing is deeply ingrained
in the drug culwre, both as a form of
social bonding and because new syringes
are expensive, hard (o obuain, and illegal
(o possess m many areas. But swdies
confirm that addicts will reduce their use
of contaminated necdles, especially if
given the means o do so, either through
needle/syringe exchange programs or
through the provision of bleach for
cleaning syringes bewween uses. Indeed.
several swdies suggest that supplylng
the means to change behavior is critical;
programs that provide information
alone have tended (o fail.#®

Despite the importance of providing
the hardware of behavior change. needle
exchange programs have been ex-
tremely controversial, especially in the
United Staces, where only two small pilot
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programs have been approved. On both
sides of the Adantic, people argue that
o supply syringes is o condone drug
use. To refuse addicts access to clean
needles in the age of AIDS, however, is
to deny them the opportunity (o protect
themselves—and eventually others—
from a deadly infeciion.4?

While sdll controversial, other coun-
tries have been more willing than the
United States (o experiment with needle
exchange programs. So far, Switzerland,
Denmark, the Netherlands, the Unied
Kingdom, and Australia have inivated
programs and all report significantly less
needle-sharing among addicis. France
has also liberahized its policy by making
needles available for sale at pharmacies
without prescription or identification.
Despite widespread concern that in-
creased availability of needles would en-
courage drug use, there is no evidence
that this is occurring. Indeed, in the
Netherlands the number of addicts acw-
ally decreased from roughly 8,500 in
1984 0 6,800 in 1988 afier the govern-
ment implemented a comprehensive
AIDS prevention campaign aimed at ad-
dicts, including needle exchange, meth-
adone wreaunent, and outreach.50

Preventicn programs have been
singularly ineffective at reaching
U.S. minority communities,

Diswurbing evidence indicates, how-
ever, that changes in sexual behavior
among American and European drug
addicts lag considerably behind changes
in drug-use behavior. Even more dis-
tressing, the least amount of change has
occurred within commiued, heterosex-
ual reladonships, where HIV (ransmis-
sion is most likely (o occur (because of
frequency of intercourse) and where
children are mosu likely (o be conceived.
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Given that three fourths of Amernican IV
drug users are male and have a primary
partner who does not use drugs. there is
clearly need for more education on safer
sex among addicts as part of an effort 1o
prevent the spread of HIV.31

AIDS prevention programs to date
have also been singularly ineffecuive at
reaching U.S. minority communities.
Swdies show that blacks and Hispanics
are less well informed than whites about
AIDS and that they have not modified
their behavior as much. This is particu-
larly worrisome because blacks and His-
panics are at exwemely high nsk. Al-
ready they account for 41 percent of
AIDS cases, even though they constitute
only 19 percent of the U.S. population.
Eighty-five percent of children who ac-
quired AIDS from their mother and 71
percent of all women with AIDS are
black or Hispanic.52

This patern of infecuon is pardy due
to the fact that a disproportionate num-
ber of 1V drug users are black or His-
panic. But even among drug addicts,
minomies are more likely (o be infected
than whites. The reasons for this are un-
clear. although for culwral and eco-
nomic reasons, blacks and Hispanics
may have less access 10 clean needles.
drug wreatment, and AIDS information.
Pardcularly disturbing is evidence that
blacks also account for a disproportion-
ate share of new HIV infection occurring
outside of big cities, where 1V drug use
would be less common.??

These wrends emphasize the need for
more culturally relevant AIDS informa-
uon aimed at minorities. Recendy, the
Centers for Disease Control of the U.S.
Public Health Service has attempted to
fill this gap by earma+king almost $45
million for minority outreach projects in
1989, up from only $14 million in 1987.
Experience suggests that initiatives aris-
ing from the minority communites
themselves have the greatest chance of
success 54
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ALLIANCE FOR PREVENTION
IN DEVELOPING COUNTRIES

Stopping AIDS in developing countries
will take a worldwide alliance of profes-
sional skills, resources, and experience.
Left unaided, the Third World would
have to divert scarce resources from
other essential development initiatives
or be forced to accep1 ever-rising death
wolls. Even industrial countries cannot
fight this scourge alone. Barring a vac-
cine or a cure, no coumry can indepen-
dendy protect itself from HIV, for the
disease respects no national boundanes.
Like several of today's most pressing
problems—global warming. ozone de-
pletion, Third World debi—unless all
nations work together against AIDS,
there is liude hope in acting separately.

Although nations have collaborated
before on action aimed at disease con-
trol, there is no precedent for the level of
cooperation that will be required to bat-
tle AIDS. Even WHO's successful effort
to eradicate smallpox dunng the seven-
lies is not fully analogous: Smallpox
could be prevented with a single vaccine
that was already available and relatively
easy to deliver. Industrial nations had
already conquered the disease, and car-
riers were easily idenufied by a charac-
teristic rash. By contrast, HIV infection
is invisible and insidious. And there is no
vaccine. Stopping AIDS means geting
people (o change their behavior, a task
that governments and international
agencies are ill prepared to do.

With a threat this great and requiring
so much coordination, central leader-
ship 1s essential. WHO accepted this role
in February 1987 when it formed the
Special Programme on AIDS, later re-
named the Global Programme on AIDS
(GPA). Since then, the program has
grown rapidly, largely due 10 the derer-
mined leadership of its director, Dr. Jon-
athan Mann. Starting with one secretary
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and a $580.,000 budget. Mann has built
the AIDS program into one of the
agency's largest and most active, with a
proposed budget of $95 million for 1989
and a year-end swaffing target of 222 pro-
fessionals.*®

GPA acts primarily as a coordinating
body for AIDS surveillance, prevention,
and research and as a resource (0 gov-
ernments urying o develop national
AIDS control plans. With WHO's en.
couragement and assistance. more than
150 nadons now have naidonal AIDS
committees, and 119 have developed
short-term plans for combauing the dis-
ease {including every counury in sub-
Saharan Africa). Forty-eight countries.
mostlyin the Third World. have gone on
to develop three- (o five-year plans.
WHO also serves as an intermediary be-
tween donors and developing countries
hoping (o arrange funding for their na-
tional AIDS programs. As of December
1988, $99 million had been raised 10
support 30 medium-term plans. mostly
in Africa and the Caribbean.%

That so many nations have mobilized
is a testament to WHO's effecuveness,
given that two years ago most govern-
ments still denied the presence or extent
of AIDS. The challenge now is to trans-
late these paper plans into functioning
programs, a ask that will be particularly
hard in developing countries. Most ex-
perts agree that it is preferable o inte-
grate AIDS prevention activities into ex-
isting health and educadonal systems
rather than develop *vertical” AIDS
programs that would compete for re-
sources and auention. Bud it is impossi-
ble to grafi AIDS control programs onto
nonexistent or rudimentary rural health
care systems or o inwroduce blood
screening in countries without adequate
labs, trained technicians, or functiomng
blood banks. Indeed. to be successful in
some poorer countries, the whole health
infrastructure will have to be expanded
and fortified.
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WHO’s leadership has clearly inspired
some countries to act, but many nadons
had nascent education campaigns even
before WHO entered the scene. As in
industrial countries, many of the earliest
efforts were implemented by nongov-
ernmental groups. the vanguard of AIDS
education, In Kenya, for example, the
Red Cross distributed over a million
leaflets counseling '‘Help Crush AIDS"
and ““Spread facts . . . not fear.” The
Rwandan Red Cross launched an im-
pressive campaign using radio an-
nouncements, posters. and leafleis. And
in the Dominican Republic, the govern-
ment distributed free condoms, printed
hundreds of thousands of brochures,
posters. and bumper stckers. and
passed legislation requiring all motels to
provide complimentary condoms.5?

Indeed. the piciure that emerges from
the Third World is one ¢f many small
acts that combine 1o form z growing tide
of prevendon activities. Iin Guaemala,
the Association for Sexual Education has
produced two pamphlets and a series of
wallet-sized cards that describe how 10
protect oneself fro: AIDS. In Mexico, a
dyunamic woman named Gloria Qrneias
Hall runs an AIDS hodine that handles
over 70 calls a day. And in Uganda, a
physiotherapist and a doctor whose lives
were personally touched by AIDS have
formed a counseling service for sufferers
and their families. With few resources
but much foresight, these individuals are
reaching out into their communities 1o
educate others about AIDS. $8

As WHO has helped mobilize owside
funds, Third World governments have
become more involved in preventon.
Ofien one of their first priorities has
been to securc the nation’s blood sup-
ply. primarily because itis one route that
can be eliminated with a technical fix. In
1985, when a blood test for HIV first
became available. from 8 1o 18 percent
of blood donors in the capitals of
Uganda. Rwanda, and Zaire were in-
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fected. With screening units costing up
to $10,000 apiece and each tes1 costing
on average $1-4, developing countries
could not afford screening and hospitals
became part of the chan of infeaiion. In
Cenutral Africa, transfusions probably ac-
count for 5-10 percent of HEV twransmis-
sion among adults and up (o a quarter of
all AIDS cases in children.5®

The majority of developing couniries
now have at least some screening capac-
ity, mostly in major urban areas. By 1he
end of 1988, limited testing equipment
was available in most capital cides in
Afnica and Laiin America and some
countries—such as Zimbabwe, Zambia,
and Mexico—had nearly universal
screening. Blood screening should
become considerably more common in
the near future as a new generation of
simple, rapid blood tests for HIV
become available. Field tests are nearing
completion on several thac yield resules
in 2-4 minutes, and that use only a slide
and medicine dropper instead of expen-
sive equipment and reagents. The ability
o screen quickly is especially iraportant
in developing countries where blood is
often not banked but donated as needed
when an emergency arises.50

Although worth doing. screening
blood will have a relatively small impact
on the spread of AIDS because at least
80 percent of transmission in the Third
World is through heterosexual sex.
Thus the bulk of prevention must come
from encouraging fdelity and greater
use of condoms. Also important is ex-
panding access to treaunent for other
sexually (ransmiued diseases that may
be facilitating the spread of HIV.

The best strategy for curtailing sexual
transmission depends in part on whether
HIV has infiltrated the general popula-
ton or not. In countries where the virus
is already widely dispersed. prevantion
activiiies must be broad in scope. But
where HIV prevalence is still low. as in
West Africa and Asia, countries have an
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opportunity to 1argel imervemions and
thereby save viial resources. Experience
has shown 1har HIV generally spreads
omward from pockeis of infection
among individuals whose behavior in-
creases their risk of contracting and
transmitting the virus. such as prosii-
twes, men in the military, and 1V drug
users. By helping such groups to protect
themselves. governments can prevent
HIV from gaining a foothold in their
country .8l

Programs that yse peers as AIDS
educators seem the most promis-

ing.

The speed at which 1he virus can infil-
trate unsuspecting populations argues
persuasively for acting before HIV is an
obvious problem. Studies in Bangkok.
Thailand, for example, show that among
the city's estimated 60.000 1V drug
users, HIV prevalence rose from 1 per-
cent in 1987 to over 30 percent by mid-
1988. Had prevention programs been in
place, this precipitous rise might have
been avoided. These individuals now
represent a large pool for spread of HIV
both within the drug community and,
through sexual contact. outside of it.62

Even where HIV is already wide-
spread, there is urgent need for more
community-based programs designed to
reach populations ac highest risk: cliems
of STD clinics, long-distance ruck driv-
ers. and bisexual men in Laun America,
among others. The message must be
delivered in their own language and by
a source they can trust. So far, programs
that use peers as AIDS educators seem
the most promising. In Accra, Ghana,
for example, prostitutes tramned as AIDS
educators increased condom use sig-
nificanty within their community: 67
percent of prostitutes now use condoms
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all the time and another 24 percent re-
port frequent or occasional use. (Only
13 percent used condoms before the
program.) Similar gains have been
achieved by peer educators working with
prostitutes in Nairobi. Kenya, and in
Santo Domingo. Dominican Republic.5?

Encouraging though this may be.
these results are but small vicwories in
what is destined (o be a protracted and
expensive war. Consider the challenge
of expanding condom use alone. Pro-
grams to supply condoms vary gready in
cost depending on how the condoms will
be distributed and how actively they will
be promoted. Even the least expensive
option—subsidizing their sale through
existing commercial oudets—costs
roughly $12 per couple annually, half of
which is the cost of the condoms them-
selves. Just to ensure that commercial
channels supply enough condoms for
one third of ali couples in the nine hard-
est-hit countries of Africa would cost
$110 million annually, more than
WHO's wotal AIDS budget for 1989 54

Yeu the bigger challenge—both in
terms of difficulty and expense—is get-
ung couples to use condoms in cultures
wliere birth control iself is not readily
accepted and where condoms are espe-
cially disdained. In most African coun-
tries. less than 5 percent of married
women practice any form of modem
contraception and onily 0.3 percent use
condoms. Efforts to promote condoms
throughout the Third World will have o
overcome swrong culwral and religious
prohibitions as well as daunting logisti-
cal problen:s.s®

Such observations capture the magni-
wude of the prevention task at hand and
raise the quesuon, Are we doing
enough? The answer is most certainly no
if the number of lives at risk is consid-
ered. Yet world priorities have seldom
bowed to the exigencies of body counts.
In 1988, industrial countries probably
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spent in the neighborhood of $100-150
million on AIDS control in the Third
World. a reasonable amount when com-
pared with other health. nutrition, and
population assistance. But the world
spent more than $100 million each hour
on the global military apparatus. It is not
that AIDS deserves a bigger share of the
health and development pie, but that
health and development themselves
have been vastly underauended.66

Admiuedly. money alone will not
solve the AIDS dilemma. But money is
an impora@nt catalyst for action. The
challenge ahead is to find new interna-
tional funds for AIDS control with an eye
toward helping the Third World develop
the infrastructure and indigenous
human talent necessary to sustain the
effort over the long haul. So far donors
have been forthcoming with develop-
ment assistance (o fight AIDS, buc this
money appears largely to have been sub-
wracted from other development ac-
counts. If AIDS control comes at the ex-
pense of other life-promoting inidatives.
we will have won the batde, but lost the
war.

AIDS As SociaL CRUCIBLE

AIDS is both a product of social change
and its instrument. Rapid urbanization
in Africa, the rise of gay liberation in the
West, and the advent of modem air
wravel have all fueled this pandemic. In
turn, AIDS has already wiggered pro-
found changes in every aspect of human
endeavor. from how we care for the
dying (0 how we relate to the living. Per-
haps most significant, AIDS compels so-
cieues (o confront issues and aspects of
the human condition that are otherwise
easily ignored. While heightening
awareness, the disease does not dictate
our response. How societies choose 1o
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act on the issues raised by AIDS may
stand as a key measure of our uime.5?

Like all crises, AIDS has brought out
the best and the worst of human nature.
The pulling together of the American
gay community to respond (0 a crisis
within its ranks, the generous and often
courageous actons of thousands of pro-
fessional and voluntary caregivers, and
the outpuuring of global resources and
ralent 1o fight the disease are all expres-
sions of human compassion at its best.
But if compassion has been at work, so
oo have fear and denial.®®

AIDS has aroused mean-spirited and
irrational responses, often provoked by
gross misperceptions about how the dis-
ease can be transmitted. American chil-
dren with AIDS have been barred from
school, despite repeated assurances by
health professionals that they pose no
risk to other students. In Colombia, one
man with AIDS was forced to guard his
house with a shotgun o keep villagers
from burning it down o avoid * contami-
nation.” And in the United States, gay
rights groups note that physical auacks
against homosexuals have risen sharply
since the epidemic began.5?

AIDS has thrown into sharp relief
inadequacies and irequities in the
existing social order.

These panic responses have been
made worse by the fact that AIDS first
struck already stigmatzed popula-
tons—gay men, IV drug users, and for-
eigners in the Wesy; prostitutes and
those with muldple sex parmers in de-
veloping countries. This has reinforced
thinly veiled prejudices and encouraged
scapegoating. Regrettably, the global
mobilizadon against AIDS has been
hampered by the human tendency to
blame others for a problem rather than
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tackle the problem itself. AIDS has been
blamed on everything from Western
decadence to sexual promiscuity among
Africans. Such accusations have merely
bred resenument, encouraged denial,
and thwarted the global cooperation so
desperately needed to fight this dis-
ease.’0

The potential for discrimination and
persecution is so great, in fact, that Jona-
than Mann recently made an unprece-
dented call for an internatonal human
rights network to monitor discrimina-
tion and abuse against HlV-infected in-
dividuals. Without a supportive and wol-
erant social environment, fear and
rewibution will undermine communica-
tion, reinforce prejudice, and make in-
fected people unwilling o come for-
ward. Indeed, health officials consider
olerance so importarnt to AIDS control
that the Loadon World Summit of
Health Ministers and the U.S, Presiden-
tal Commission on the Human Im-
munodeficiency Virus Epidemic both
endorsed antidiscrimination policies as a
top AIDS priority.”

In additon to exposing human vul-
nerabilities, AIDS has thrown into sharp
relief certain inadequacies and inequi-
ties in the existing social order. The cri-
sis has underscored the dismal state of
health infrastructure in the developing
world, where even syringes are in short
supply. It has highlighted the structural
flaws in economic systems that fail o
provide gainful aliternatives to prostitu-
tion and drug dealing. And in the United
States, it has made painfully obvious
shortcomings in the nauon’s health care
system: the underfunding of preventive
health measures, the lack of care options
for the chronically ill, and the plight of
the poor and uninsured.

By highlighung these flaws and adding
a sense of urgency, AIDS may galvanize
socieues to tackle the underlying prob-
lems that allow HIV to flourish. Swop-
ping AIDS among drug users, for exam-
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ple; may have more to do in the long
term with fighting unemployment, pov-
erty. and welfare dependence than with
needle exchange or more treaument. As
Harvey Fineberg. Dean of Harvard’s
School of Public Health, observes;
*Jobs. schools and housing . . . would go
a long way toward creating the individ-
ual self-respect. dignity and hope for the
fuwure that can forestall the turning to
drugs in the first place.” Similarly, socie-
ties may come (o realize that prostitution
is seldom a profession of choice, but one
of economic necessity. Already, a family
planning association in Ghana is fighting
AIDS by retraining prostitutes in other
types of work.”2

AlIDS has also forced socieries to look
again and with new eyes at issues such as
sex education in schools, drug addiction,
and the standards of public discourse.
The urgency of AIDS has encouraged
reappraisal of the appropriateness of
certain interventions and has tabled de-
bates over offending “‘public sensibili-
tes.” Formerly taboo subjects such as
condoms are now topics of conversation
in settings as diverse as westem dinner
parties and village tea stalls. In the So-
viet Union, Vadim Pokrovskiy. director
of the Moscow AIDS Clinic, appeared on
television in August 1987, strongly urg-
ing the use of condoms. Such frankness
in Soviet broadcasting would have been
unthinkable in a world without AIDS.73

Indeed. AIDS has forged is own spe-
cial form of glasnost in the Eastern bloc.
For the first time, governments are re-
sponding with candor abow1 the exis-
tence of drug abuse, prostitution, and
homosexuality within their societies.
Bulgaria. for example, now acknowl-
edges some 600 addicts in a population
of 9 million. The Soviet Union has gone
from denying that drug addicuon exists
to implementing a program (o register
addicts. And the Polish weekly Polityka
now reports that Poland has approxi-
mately 270,000 homosexual men—
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about 1.5 percent of the male popula-
tion—and twice as many bisexuals.’

It is in the area of health care, how-
ever, that AIDS will likely catalyze the
greatest changes. In both industrial and
developing countries, for example.
AIDS is already encouraging a shift from
hospital 1o community- or home-based
care to limit cost and preserve vital hos-
pital beds. Interestingly, AIDS’ influ-
ence to date appears (o be operating
through its ability to overwhelm local
health care services rather than through
its impact on national health care expen-
ditures. In the United Sates, the cost of
AIDS (reatment and prevention ac-
counted for only 0.4 percent of total
medical spending in 1986. Even by
1991, AIDS will likely accoum for only
1.5 perc ent of U.S. health expenditwres,
largely because deaths from other dis-
eases will still overwhelm those from
AIDS.7s

In the world’s hardest-hit cities, how-
ever, the financial and health impacts of
AIDS are already substantial, Bv 1991,
AIDS patients will occupy one out of
every four hospital beds in New York
City. a proportion already exceeded in
some central African cides. In fiscal year
1988, San Francisco spent $17 million of
city funds on AIDS; New York plans o
spend $170 million in 1989. Medical
care alone for San Francisco’s AIDS pa-
dents in 1991 is expected to cost some
$350 per city resident. OF course, city
taxpayers will share these costs with pri-
vate insurers, the federal government
and the patients themselves. but the
local burden will sdll be great.76

Faced with such burdens, cities
around the world are experimenting
with new models of community-based
care that may forever change how socie-
ties cope with chronic illness. San Fran-
cisco. which pioneered this approach,
now has expanded hospice care, im-
proved home nursing. residential facili-
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tes for patients who are homeless, and
outpatient clinics for AIDS reaunent.
Cost per patient has declined, as has the
percentage of patents requiring hospi-
talization and the average hospital siay.
Likewise, in southern Zambia, Chikan-
kata Hospital has cooperated with the
Salvation Army 10 establish roving
health teams that care for and counsel
AIDS patients in their homes. In 1987,
the program avoided an estimated 35
hospital admissions, more than paying
for itself.??

Uldmately, the power of AIDS lies in
its ability to reveal ourselves to our-
selves. AIDS raises the quesuons, and
the quality of our response may define
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our humanity. What if scientists develop
a solution o AIDS (hat works in indus-
trial nadons but is either impracucal or
00 costly for the developing world? Will
western nations consider further AIDS
research a priority? Or will AIDS
become like schistosomiasis and other
Third World diseases that can be ig-
nored because Americans and Euro-
peans are not dying? Whao if AIDS
becomes largely a disease of minorides
and drug users? Will money for treart-
ment and prevention stll be forthcom-
ing? As Jonathan Mann observes, "“AIDS
will . .. put our global conscience to the
test.” Let us hope that compassion and
wlerance prevail.




Q

ERIC

Aruitoxt provided by Eic:

3

Enhancing Global
Security

Michael Renner

National security has wadiuonally been
defined almost exclusively in military
terms. As a concept it is invoked (o jus-
ufy the expenditure of enormous sums
of money, the mainenance of large
armed forces, the deployment of ever-
newer weapons systems, the interven-
tion by stronger powers in the affairs of
weaker natons, or even the violation of
human rights ac home. Afier 1945, the
cold war elevated such consideradons 0
new heights.

But perceived in these terms, national
security is an ouunoded concept. In-
deed. we are now witnessing an era in
which the old bipolar, superpower-dom-
inated system seems to be evolving inwo
a muldpolar and more interdependent
world, undermining the foundations of
the cold war; in which there are more
stirrings than cohesion within the mili-
tary blocs; in which *geo-economics”
seems to rival geopolitcs as a focus of
concern; and in which ecological threats
are ascending o the wp of the interna-
uonal agenda. There are sdl' no widely
accepted ways 0 measure what consti-

tutes security. Bu the debate is in Rux:
the essence of security. the threats w i,
and the means 10 achjeve and preserve it
need w be reappraised.

Military means are no longer adequate
to provide tangible security benefits. Al-
though they may ac times in the past
have been wo weak o repel an auacker,
ironically now they are often wo strong,
In the age of weapons of mass destruc-
ton, the world faces a fundamental secu-
rity dilemma. The accumulation of
weapons and the growth of military
power tends to diminish the security of
an opponent more than it adds (o a na-
ton’s own security. Nadonal security
policies have yielded international in-
security.!

No doubt nuclear weapons are the
most extreme example. Gene Sharp, di-
rector of the Program on Nonviolent
Sancuons in Conflict and Defense at
Harvard University, has perceptively
said that “the capacity wo defend in order
to deter [an auacker] has been replaced
by the capability o destroy massively
without the ability wo defend.” Warfare is
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no longer limited to a delineated battle-
field, and the distinction between com-
batants and civilians has become
blurred. Modemn technology has given
even so-called conventional weapons a
degree of range, accuracy, and destruc-
tive power that renders a viable defense
difficult if not impossible. In the Iran-
Iraq war, for example, both belligerents’
cities were vulnerable to escalating mis-
sile auacks.?

But military prowess has not lost its
usefulness in the eyes ofthose who wield
it. By using i, or threatening (0, govern-
ments still hope to coerce other nations.
(0 influence their economic policies and
political systems, or 0 secure desired re-
sources on their own erms. The world
community has accepted a definicon of
security that focuses almost exclusively
on this attitude.

Yet the security of nations depends at
least s much on economic well-being,
social justice, and ecological stabil-
ity. Environmental problems—climate
change, ozone depletion, transboundary
air pollution, land degradation, defor-
estaton, and soil erosion—threaten to
destroy the human habitat and under-
mine economivs everywhere. Pursuing
military security at the cost of social, eco-
nomic, and environmental well-being i
akin to dismanding a house to salvage
materials to erect a fence around it

In an age in which civilian and military
technology has given govermments and
corporations a global reach, purely na.
tional means are fast becoming obsolete,
while real security is increasingly o be
found in global cooperation. If the
world’s nations want wrue security, they
need (o devote greater energies (o de-
veloping reliable mechanisms for nonvi-
olentdispute settlement. If security poli-
cies are to be relevant to society’s future
security needs, they need to be reori-
ented 10 meet looming environmental
dangers.
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A WORLD AT WAR

Through the course of human history.
the ability 10 wage war. in either defen-
sive or offensive fashion, has become
more organized and institutionalized.
"Progressing” from standing armies to
launch-on-warning. war preparation has
become a permanent endeavor, often no
longer related to any particular. idend-
fiable threat. The notion that countwies
should be able to defend diemselves
from any conceivable threat at all dmes
has found near-umversal acceptance. As
a result. the war-making institutdons—
the armed forces, the national security
bureaucracy, the military intelligence
agencies—have become fxtures of na-
tional life, supported by a permanent
war economy.

The world has spent an estimated $16
trillion for military purposes since
World War II; annual expendiwres
reached $825 billion in 1986 (both in
1984 dollars). (See Figure 8-1.) Adjusted
for inflation, industrial countries have
doubled their outlays since 1960. while
the Third World has increased its expen-
diwres more than sixfold. Developing
countries’ share of world military spend-

Billion
Dollars
800

{1984 dollars}

Source- SIPRI
T

1950 1960 1970 1980 1950 2000
Figure 8-1, World Military Expendisures,
1950.85
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ing rose from 6 percent of the world
total in 1965 o 18 percent by the md-
eighties.3

The world’s armed forces are some 29
million strong, equivalent to the popula-
tion of Argentina; a further 11 mitlion
people at least are employed in the
world’s arms industries. (See Table 8-1.)
These numbers understate the real ex-
tent of militarization because they do not
include milidas and other paramilitary
forces and because there are no esti-
mates for employment in arms indus-

tries of such important producers as
China.

Although the superpowers and their
European allies are responsible for three
quarters of global military spending,
militarization is spreading worldwide
along numerous avenues: military al-
liances, bases on foreign territories (with
a. least 1.8 million military personnel
stationed in some 68 countries), and
military training programs and joint ma-
ueuvers. Perhaps most important,
though, is the burgeoning arms trade.

Table 8.1, Armed Forces and Employment in Military Industry, Selected Countries,
Early 10 Mid-Eighties

Country Workers!

Soldiers?

Country Workers! Soldiers?

(thousands)

Soviet Unton 4,800 4,500
United States 3,350 2,289
India 280 1,515
United Kingdom 700 335
France 135 563

North Korea 55 784
West Germany 290 495
ftaly 160 531
Fakistan 40 644
South Korea 30 600

Brazl 75 496
Egvpt 75 466
Taiwan 50 +10
Spain 66 411
Indonesia 26 281

(thousands)

Israel 195
Thailand 270
Sowh Africa 95
Argentina 129
Philippines 157

Peru 128
Chile 124
Maiaysia 124
Netherlands 103
Sweden 69

Singapore 59
Austria 45
Norway 41

Total 10,791 15,884
World n.a. 20,260

'Employed in arms-producing induswries.  2Milivary and civil service personnel employed by national
defense ministrics.
sOuRces: P. Wilke and H. Wull, “"Manpower Conversion in Defence-Related Industry,” Disarmament and
Employment Programme, Working Paper No. 4 (Gencva: International Labour Organisation, June 1986);
Peter Southwood, "The UK Defence Industry.”” Peace Research Reports No. 8, University of Bradford.
September 1985: U.S. Department of Delense, National Defense Budge: Estimates for FY 198871989 (Washing-
ton, D.C.: Office of the Assistant Sccretary of Defense (Compuroller), 1987); Michael Brzoska and Thomas
Ohlson. “Trade in Major Conventional Weapons: The Changing Pattern,” Bulletin of Peace Proposals. Vol.
17. No. 34, 1986: U.S. Arms Control and Disarmament Agency, World Military Expenditures and Arms
Transfers 1987 (Washington, D.C.: U.5. Government Printing Office, March 1988): Vicen Fisas Armengol,
Les Armes de {a Democrdcia (Barcelona, Spain: Fundacién Jaume Bohll, 1988).
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Deals worth an estimated $635 billion,
(in 1984 dollars) were concluded be-
tween 1967 and 1986. Since 1984 the
monetary value of weapons transfers has
declined somewhat, no doubt as a result
of worsening economic conditons in
many Third World countries. A growing
number of countries, however, are ac-
quiring the capacity o produce sophis-
ticated weaponry domestcally.+

Throughout history, governments
have sought o develop and acquire
more numerous and more effecuve
arms. Every major scienufic discovery
has been checked for possible military
application. Possession of the "perfect”
weapon. it was {and sull is} believed,
would mean absolute security, unques-
voned superiority, and thus leverage
over other nations. Buc ultimately, uni-
lateral advantages prove shortlived,
fueling destabilizing arms races and
degenerating into warfare.

Ironically, the nation that pioneered
nuclear weapons development is now
more vulnerable than ever. A country
separated from most of the world’s other
nations by oceans, for more than 165
years the United States has had no rea-
son to fear an invasion of its territory.
Buc its possession of the atomic bomb
spurred the Soviets and other powers 10
acquire such weapons as well. Later in-
novations like the intercontinental
bomber, the ballistic missile, the muli-
ple warhead delivery vehicle, and the
cruise missile resulted in only transitory
advantages.

Pardcularly since 1945, modern mili-
tary technology has dramadcally in-
creased the destructive power of weap-
ons, the range and speed of delivery
vehicles, and the sophistication of tar-
getng technologies. In less than 30 min-
utes, a single MX missile or its Soviet
counterpart can deliver a destructive
force equivalent 10 more than 200 Hiro-
shima bombs 0 within 90 meters of a
target 11,000 kilometers away.$

(135)

The quest for the ulumate weapon has
delivered the global community to an
all-encompassing state of insecurity. An
arsenal of 55,000 nuclear warheads
worldwide possesses the explosive
power of 160 million Chernobyls. As
Ruth Sivard writes in World Military and
Social Expenditures 1987-88: " Every ham-
let has been brought widhn the orbit of
conflict, every inhabitant made a poten-
udal victim of random annihiladon. Mili-
tarization presumably designed to insu-
late and protect the nation state has in
fact united the world’s populauon in a
precarious mutual vulnerability.”s

Natonal military power is at unprece-
dented levels, yet—or perhaps as a re-
sult—the number of wars and war deaths
has steadily increased over the centuries.
Some 22 wars have been raging in the
eighues, more than in any previous
decade in recorded military history.
Some 120 armed conflicts in the Third
World since 1945—in terms of death.
collectively the equivalent of World War
II—~have killed at least 20 million peo-
ple. Many of these conflicis are far
removed from the minds of westerners.
but some may be the tinderboxe. from
which a future conflict might rapidly
spread to global conflagration.”

Civilians constitute a rapidly grow-
ing share of war victims,

Interesungly, military aggression has
become less successful. In the wwendeth
cenwury, aggressors have won only 4 out
of 10 wars; in the eighties, that rado is
down 0 1 out of 10. Irrespective of the
outcome of wars, the prime losers have
been the civilians whom the military sup-
posedly is protecting. Whether through
direct war actions or war-induced starva-
uon, civilians constitute a rapidly grow-
ing share of war victims: they accounted
for 52 percent of all deaths in the Rfties,
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but for 85 percent in the eighdes. It is
without exaggeration that economist
Kenneth Boulding says: “'National de-
fense is now the greatest enemy of na-
tional security.”?

The conventonal view of armed
forces guarding against external ene-
mies is becoming increasingly irrelevant.
By far the most conflicts {and approxi-
mately half of all war deaths) since
World War II have been in the form of
civil wars,” pitching armies controlled
by unrepresentative elites against their
domestic opponents. These conflicts
arise from a host of social {ethnic, class.
religious), political. economic. and eco-
logical disputes and are fueled by sharp
inequalities. Byt while resorc to military
means may succeed in suppressing those
expressing grievances, it is unhkely to
eliminate the causes of conflict.?

When Third World governments ac-
tually do engage in warfare against an-
other state, the combac is usually of
short durauon because their staying
power is severely circumscribed by im-
ited financial resources, weak civic inst-
tutions. and a lack of regime legiumacy.
Wars of aurition risk major political and
economic breakdown. As Mohammed
Avyoob ot the Nadonal University of Sin-
gapore explains: “These constraints
soon outweigh the perceived political or
military benefits for which the wars were
launched.” The exceptons are found
where outside powers stoke the fires or,
as in the Iran-Traq war, where large oil
revenues foot the bill.1?

Countries lack a reliable international
framework and mechanism on which to
depend for security. Robert Johansen,
former president of the World Policy In-
stitute, points out that “'the very natre
of the system of sovereign states encour-
ages armed rivalry between govern-
ments. Because the system provides no
impartial, dependable way to prevent
one government from violendy coercing

1

another, governments seek arms as a
means of self-help.”11

Governments frequendy comprehend
military prowess as the ultimate expres-
sion of national sovereignty. But reasons
for the conunuing arms race can also be
found at home. Keeping a nadon in a
state of constant war preparation gives
politicians. bureaucrats. and generals
command over an enormous share of a
society’s resources and lets arms mer-
chants derive a steady stream of profits.

THE DRAIN OF A PERMANENT
WAR EcoNnOMY

Even in the absence of armed conflict,
preoccupauon with building military
power can drain the vitality of nations
and lead o social neglect. On average,
the world’s nadons spend some 6 per-
cent of their gross natonal product
(GNP) on defense, although countries at
war allocate a considerably higher por-
ton. (See Table 8-2.) Such a share is
routinely considered too small by many
economists to elicit concern. In fact,
some observers even argue that “‘mili-
tary Keynesianism™—a steady stream of
large government contracts for weap-
ons—is a perfect ool for stimulating the
economy.

But GNP is a pcor yardsuck against
which to measure the impact of military
spending on the civilian economy. A sta-
ustical aggregate of monetary values.
GNP tells litde about the productive ca-
pacities of an economy and nothing
about how they are being used. The mili-
tary sector saps productive capacities far
beyond the eftect suggested by a simple
comparison with GNP.12

In fact, as a new cold war chilled rela-
tions between the world's nations during
the eightes, global military expendi-
wres rose rapidly, while GNP growth




Enhancing Global Security

Table 8-2, Military Share of Gross
National Product, Selected Countries.

1984
Countrv Shiare
{(percenu)

Iraq 50.0
Israel 27.1
Saudi Arabia 21.7
Svria 16.6
Angola 14.2
Iran 13.3
Libya 12.9
Nicaragua 124
Soviet Umon 1.5
Chad 10.4
North Korea 10.2
Ethiopia 9.3
Egypt 8.5
China 7.0
Afghanistan 7.0
United States 6.4
South Korea 5.4
United Kingdom 54
East Gemmany 49
France 4.1
South Alfrica 1.0
West Germany 33
India 3.2
Japan 1.0
Brazil 0.8

World Average 5.6

souvrce: Ruth Leger Sivard. World Military and So-
cal Expendiiures 1987-88 (Washingion. D.C:
World Priorities, 1988).

continued its downward trend. For the
first time since 1960, the growth in glo-
bal military outlays exceeded that of
world economic output. {See Table
8-3)

Although the military expenditures of
most Third World countries are minute
compared with those of the superpow-
ers—either one of which spends more
than developing countries combined—
they nonetheless entail a heavy burden
for their economies and populations.

{137)

When improving people’s living stan-
dards requires all available resources for
productive investment. every dollar,
rupee, peso. or naira spent for the mili-
tary is money forgone for human devel-
opment.

When arms take precedence over
needs basic to human development,
peoPle are not secure. The present pri-
orines of the international system de-
plete scarce resources required for
meeiing basic human needs: they leave
some 770 million persons malnourished.
14 million children dying of hunger-re-
lated causes each year, some 1.3 billion
people without access to safe drinking
water, 100 million individuals without
adequate shelter, and 880 million adulis
unable (o read and write. President
Dwight D. Eisenhower put it eloquently
36 years ago: "Every gun that is made,
every warship launched, every rocket
fired represents, in the fina} analysis, a
theft from those who hunger and are not
fed, who are cold and are not clothed.”t?

Soaring arms imports have contri-
buted to bloated foreign debt: had non-
oil-exporting  developing  countries
made no foreign arms purchases during
1972-82, their accumulated debts by the
end of that period would have been at
least 15 percentsmalier, and perhaps as
much as 25 percent. Cumulative Third
World military expenditures belween
1977 and 1982 alone were greater than
their total debt outstanding in 1982—
the year the debt crisis first erupted.
Lloyd Dumas, Professor of Political
Economy ay the University of Texas, has
pointed out that “if the Third World’s
share of world military spending had
been the same in those years as it was in
the early sixties. the less developed na-
tions as a group would have saved
enough money from this one source to
finance repavment of nearly two-thirds
of their outstanding debt,” 14

Huge foreign debts, no matter what
their origin, are serious threa:s to the

L 2 Ll
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Table 8.3. Annual Growth of World Economic Output and Military Expenditures,
1960-851

Region 1960-70

1970-80 1980-85 1960-85

Western Industrial Countries
Gross National Product 4.9
Military Spending 29

Third World?
Gross Mational Product 7.6
Military Spending 11.7

Centrally Planned Economies?
Gross National Product 4.4
Military Spending 32

World Average
Gross National Product 5.0
Military Spending 4.1

(percent)

2.
5.

. 2.2 .
1.6 3.2 29

Milnary spending figures are for 1961; annual growth rates calculated from data expressed in constant
1986 dollars. fIncludes China. 2Estimates for centrally planned economies arc likely to have a wide
margin of error.
soURCES: Worldwalch Institute, based on U.S. Central Intelligence Agency. Handbook of Econcmic Statistics
1987, (Springhicld, Va: National Technical Information Service. 1987), and 1).§. Arms Control and Disar-
mament Agency., World Mikitary Expenditures and Arms Transfers (Washington, D.C.: U.§. Government Print-

ing Office, various editions).

economic security of many Third World
countries, By siphoning off Ainancial re-
sources needed for investment and so-
cial spending. debt servicing impairs
economic development and sacrifices
economic well-being.

For wealthy, industrialized countries,
the negative consequences of maintain-
ing a permanent war economy are less
dramatic, but no less pervasive. Both the
United States and the Soviet Union, for
example, have spent enough on the mili-
ary o cause a deterioration of vial in-
frastructure, a retardaton of civilian re-
search and development, and a loss of
competitiveness. Soviet leader Mikhail
Gorbachev is well aware that the arms
race with the United States needs to be
brought under control if the ailing So-
viet economy is (o be invigorated. The
nation’s chronic shortages of consumer
goods and their low quality are widely

153

recognized. Civilian R&D and capital
and consumer goods production have
suffered enormously as the prerogatives
of the arms race assigned top priority in
resource allocation and high-quality in-
puts to military projects.

The tremendous demands of military
spending share a good deal of the blame
for transforming the Soviet and East
European economies in® economic
backwaters. In the late fifiies. according
to Seymour Melman, Professor Emeritus
of Industrial Engineering at Columbia
University, the Soviet Union was on the
verge of becoming an efficient mass pro-
ducer of machine tools, with the pros-
pect of assuming a world leadership role
in the field. That promise never materi-
alized, however. because the money and
talent to develop a competitive indusury
were redirected to a massive military
space program. Today, the Soviets find
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they are unable to compete in world in-
dusirial markets, having been bypassed
in high-tech development by newly in-
dustrialized countries such as Brazil and
South Korea.!®

The United States, oo, faces trouble
across its economic landscape. While the
military has enjoyed a cornucopia, civil-
ian infrass ucwure has been sarved of
funds. The amount of capital devoted by
the United States o building military
power of colossal proportions ($8.4 (ril-
lion between 1948 and 1988, in 1984
prices) exceeds the cumulaive money
value of all human-made wealth in the
United States. An esumated two thirds
of the products of this civihan **fixed re-
producible tangible wealth”—industrial
plants and machinery, communications
and transport systems, buildings,
bridges. water and sewage systems, and
s0 on—are now in dire need of recon-
struction. !¢

The most critical impact of military
spending is perhaps in the area of re-
search and development. The research
intensity of military prodtcis has been
estimated 0 be about 20 dmes that of
civiian products. A heavy emphasis on
defense-related R&D impairs a country’s
innovative capacity by pointing scienufic
talent toward the military. A large pool
of a nation’s walents are then unavailable
o keep industry at the competitive edge.
or to develop less polluting producton
technologies, improve energy efficiency,
and advance renewable sources of en-
ergy.\?

World military R&D—estimated (o
total at least $80 billion in 1985—ac-
counts for roughly a quarter of all R&D
funds and for a comparable poruon of all
the scientists and engineers engaged in
research. The share of public R&D out-
lays that goes to the military is as high as
70 percent in the United States, 60 per-
cent in the Soviet Union, and 50 percent
in the Unwed Kingdom. It demands
much h.wer shares. however, in most
other countries, such as 19 percent in

{139)

India, 13 percent in West Germany and
Australia, and below 5 percent in Switz-
erland, Norway, and Japan.!$

The military share is lower when pri-
vate R&D funds are taken into consider-
ation, but the discrepancy in priorities
bewween different countries remains.
(Sec Table 8-.) Overall. some 25-30
percent of U.S scientists and engineers
are engaged in military-related work.
This is a much higher proportion than,
for example, in either West Germany or
Japan.1?®

Heavy emphasis on defense-related
R&D impairs a country’s innova-
tive capacity.

Proponents of large-scale military
spending contend that while resources
are diverted from the civilian econcmy,
scientific breakthroughs from defense-
related research more than offset that
disadvantage. But relative o the lavish
resources devoted to military R&D. the
“spinoffs”’ have been minimal. Gener-
ally, the results of applied research,
which consdtutes the bulk of military re-
search, are less transferable than those
of basic R&D. In the miliary realm,
product specifications are geared (o
maximum performance, with litde auen-
von devoted to cost. These criteria are
increasingly divergent from those of ci-
vilian preducts, for which durability and
low cost, not the extreme demanus of
combat conditions, are key.20

Simon Ramo, a cofounder of TRW
Inc., one of the leading U.S. miliary
contractors, admitted in 1980 that "in
the past thirty years, had the total dollars
we spent on military R&D been ex-
pended instead in those areas of science
and technology promising the most eco-
nomic progress, we probably would be
today where we are going to find our-
selves arriving in the year 2000."%!

I1hs
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Table 8-4. Military and Civilian R&D! in Selected Countriess 1971 and 1986

1971 Expendiwres 1986 Expendilures

Military
Share

Mihiary

Counury Military  Civillan Military  Civilian Share

(billion dollars) {perceny) (billion dollars)

8.50 18.2 31.82 37.3 794 32.0?
0.80 23 26.1 3.5 B.5 29.3
0.604 3.0¢ 16.8 3.5 14.6 19.5
West Germany 0.40 4.7 7.3 14 26.1 5.1
Japan 0.03 48 0.5 0.35 44.05 0.7

Inclydes government and privately funded R&D. ?Understates the rota) military share because mili-
tary-rélated R&D of the federal space program is not induded: indluding space. the military share may be
as high as 40 percent in 1986. Briush data arc for 1972 and 1985. 41972, 51985.

SOURCE: Wolldwatch Insttute. caleulated from International Monetary Fund. Iniernational Financial Statistics
Yearbook 1987 (Washington. D.C.: 1987). and from National Seience Board, Science and Engineering Indicalors

{percent)
United States
United Kingdom?
France

1987 (Washington. D.C.; U.S. Government Printing Office, 1987},

To the extent that spinoffs are
achieved, they could be accomplished
more directly and at considerably lower
cost through civilian scientific studies.
Research by Professor David Noble of
Drexel University in Philadelphia, for ex-
ample, demonstrates that the U.S. Air
Force's sponsorship of computer-con-
trolled machine tools resulted in an
overly complex and expensive technol-
ogy that failed to keep American indus-
\ry competitive with Japan.2?

Large-scale military speuding pre-
enpts capital from civilian investments.
In the Uniuted States, according to Pro-
fessor Dumas of the University of Texas,
the physical capital controlled by the
Pentagon in 1983—valued conserva-
tively at $475 billion—was equivalent to
almost half that owned by all U.S. manu-
facturers, including the 20,000 prime
military contractors and over 100,000
subcontractors. The military’s net in-
vestment in plant and equipment in
1982 equaled nearly 38 percent of the
investments in plant equipment under-
taken by all U S. manufacturers.?®

The eflects of long years of military
priorities are also apparent in the areas
of unemployment and inflation. A 1988
study by Michael Dee Oden of Employ-

In5

ment Research Associates in Michigan
found that military outlays generate less
employment per dollar spent than civil-
ian expenditures do. There is also
strong evidence that large-scale military
spending “‘accelerates inflation in peri-
ods of full employment and limits the fall
in the inflation rate in deflationary peri-
ods,”?4

Miluary largesse cannot alone be
blamed for all the troubles of the U.S.
economy. But it has strongly contri-
buted. A combination of record peace-
time military spending and tax policies
that reduced federal revenues triggered
a dramatic rise in federal budget defi-
cits in the eighues. These deficits have
primarily been financed by an enor-
mous inflow »f foreizn capital. If this
capital infow were to stop, the Federal
Reserve would be confronted with a di-
lemma, Dumas points out: either “to
finance the huge deficits and risk infla-
tion, or refuse to finance them and risk
depression.’’??

Decades of heavy military spending
have strongly contributed to a deteriora-
tion in civilian productivity growth,
which in turn has undermined the ability
of U.S. industry to remain cost-competi-
tive. Compounded by a strong dollar in
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the early eighties. this led 0 a loss of
domestic and overseas markets and
hence (o a growing wrade gap. (See Fig-
ure 8-2.) Between 1981 and 1984, 42
percent of the growth of U.S. domestic
consumer spending went to imports. But
the bloated dollar masked the erosion of
the country’s fundamental compeutive-
ness. Its value against other western cur-
rencies fell by 30 percent between 1985
and 1987, but did virwally nothing
shrink the trade deficit.2é

Unal 1980, the United States never
registered a wrade deficit in manufac-
tured goods. Today, imports are no lon-
ger restricted o low-tech, labor-inten-
sive industries, but are booming in areas
of traditonal U.S. strength—such as au-
icmobiles, consumer elecironics, metal-
cutting machine (ools, steel, and semi-
conductors. In 1984, the United Swaies
experienced its first-ever trade deficit in
electronics.??

It is no surprise that the dispropor-
tionate amount of resources and talent
devoted (o military purposes in the
United States has adversely affecied its
competitiveness in the world market.
Counuries such as Japan, which has
kept its military spending within ught

Billion
Dollars

(1984 doifars)

Military
Expenditures

Trade Deficit

Economic Report
of the President

1 T T 1
1950 1960 1570 1380 1990 2000

Figure 8-2. US. Military Expenditures
and Budget Deficlts, 1950-83

Federal Deficil
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bounds, are the only winners of the
SLIPCI']JOWCI" arms race.

ENVIRONMENT AND SECURITY

Countnies are prepared 10 make consid-
erable sacrifices in order (o defend their
national sovereignty and territory. Envi-
ronmental degradation is a more funda-
mental, if someumes subder, threat 0
the security of virwaally all nadons. It un-
dermines the very support systems on
which human activity depends and even-
tually manifests itself as a threat 0 eco-
nomic well-being. But most countries
are doing precious litde 1o preserve their
environmental security. The United
States, for example, spent some $273
billion in 1986 o defend against poorly
defined foreign military threass, but only
$78 billion (of which $60 billion were
private funds) 10 deal with very concrete
environmental poliution threats.28

It may be that ecological threats gener-
ate less yuention because often they are
homespun. As Wendell Berry, noted
American writer and farmer, has asked:
*To what point . . . do we defend from
foreign enermies a country that we are
destwroying ourselves? In spite of all our
propagandists can do, the foreign threat
inevitably seems diminished when ourair
is unsafe o breathe, when our drinking
water is unsafe to drink, when our rivers
carty tonnages of topsoil that make light
of the freight they carry in boats, when
our forests are dying frorm air pollution
and acid rain, and when we ourselves are
sick from poisons in the air. Who gre the
enemies of this counury?"'29 ‘

But pollution respects no human-
drawn borders: it jeopardizes not only
the security of the counury from which it
emanates, but also that of its neighbors.
There is thus a fundamental contradic-
ton between the illusion of national sov-
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ereignty and the reality of transbound-
ary environmenwal degradation. Our
Common Future, the report of the World
Commission on Environment and De-
velopment (the Brunddand Commis-
sion), put the dilemma succincly: *“The
Earth is one but the world is not. We all
depend on one biosphere for sustaining
our lives. Yet each community, each
country, strives for survival and prosper-
ity with litde regard for its impact on
others."'3¢

Throughout human history, struggles
over access (0 and control over natural
resources—land, water, energy, and
minerals—have been a root cause of ten-
ston and armed conflic. Buc disputes
over the allocadon of resources are in-
creasingly aggravated by the rapid
deterioration of resource quality. In
some cases, environmental degradation
1s 1 .pidly becoming a prominent source
of iuiernadonal tension.

Border-transcending  environmental
degradation most immediately affects
neighboring countries, as illustrated by
disputes over water resources. An es-
umated 40 percent of the world’s popu-
lation depends on the 214 major river
systems shared by two or more countries
for drinking water, irrigadon, or hydro-

ower; 12 of these basins are snared by
ll%ve or more countries. Disputes revolve
around water diversion or reduced water
flow, industrial pollution, the salination
or siltation of streams, and floods ag-
gravated by soil erosion.$!

For example, control over the Nile wa-
ters is a mauer that casts a long shadow
over relatdons bewween Egypt, the
Sudan, and Ethiopia. Butros Ghali,
Egypt’s Foreign Minister, warned in
early 1985: *The next war in our region
will be over the waters of the Nile, not
politics.” Stmilar disputes simmer in vir-
wally all parts of the world. (See Table
8-5.)82

Soil erosion might seem less direcdy
implicated as a source of (ension be-

tween natons, yet silt accumuladon can
lead 0 more frequent and devastating
floods. This has happened in Ban-
gladesh, for instance, where years of de-
forestation in the Himalayas have led o
increased soil erosion and, as a conse-
quence, 0 siltation of the rivers entering
that country. The latest flood, in Sep-
tember 1988, is now considered o be
the worst ever. Such catastrophes can
only be effectively counteracted if Ban-
gladesh, India, Nepal, and China all
agree (o cooperate in reforestauon and
reduction of soil erosion—a task that
seems daunting indeed. 3%

Environmental degradation is rap-
idly becoming a source of interna-
tional tension.

The rapid evaporation of the Aral Sea
in the central Asian region of the Soviet
Union (due 0 excessive draining for irri-
gation purposes of rivers feeding the
sea) is having detrimental effects on re-
gional agriculwre, fisheries, vegetation,
and climate pauerns. The climatdc im-
pact might well be felt as far away as
Afghanistan and Iran, for the Aral Sea
absorbs solar energy, (thus moderating
winters and making possible a longer
growing season.%4

Transboundary air pollution provides
another example, with perbaps even
more worrisome consequences. Acid
rain is destroying aquatic life and forests
throughout cenwral Europe and North
America. Massive damage from acid
deposition in Canada (more than 50 per-
cent of which comes from U.S. sources)
has caused considerable diplomatic fric-
tions between Canada and the United
States, because the lauwer has doggedly
refused to consider additional measures
0 reduce emissions of sulfur and nitro-
gen oxides.35
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Table 8-5. International Water Disputes, Mid-Eighties

Body of Water

Countnes Involved in Dispute

Subject of Dispule

Nile Egypt. Ethiopia: Sudan
Euphrates. Tigris Iraq. Syria, Turkey

Jordan, Litani,
Yarmuk

Indus, Sutlei India. Pakistan

Ganges Bangladesh, India

Mekong
Vietnam

Parana Argentina, Brazil

Lauca Bolivia, Chile

Rio Grande,
Colorado

Mexico. United Siates

Great Lakes Canada, United Staies

Rhine
West Germany

Elbe
West Germany

Szamos Hungary, Romania

Israel, Lebanon, Jordan. Syria

Kampuchea, Laos, Thailand,

France, Netherlands. Switzerland.

Czechoslovakia, East Germany,

Level of waler flow
Dams. water flow

Water How

Irrigation
Siltation, flooding

Water flow

Dam. land inundation
Dam. salinization

Salinization, water flow,
agrochemical pollution

Water diversion

Industrial pollution

Industrial poltlution

Industrial pollution

sounce: Worldwatch Instture, based on various sources.

“Toxic clouds” carrying hazaidous
substances can traverse the entire globe
before dispersing or falling down to
earth. A case in point is the pesticide
DDT. Though its use has been prohib-
ited in the United States since 1972, itis
nevertheless still produced and ex-
ported to many developing countries,
where no laws govern its use. DDT
sprayed in Central America is known to
have contaminated the upper Great
Lakes, and the pesticide even returns in
imported agriculural produce. Simi-

larly, insecticides from Asia and south-
ern Europe are found in Arctic and Ant-
arctic waters.36

Increasingly, environmental degrada-
ton is having ., truly all-encompassing,
global effect, in the sense that no single
nation can hope o escape the danger.
The growing hole in the ozone layer
poses grave threats to human health, ag-
ricultural productivity, and marine fish-
eries. {See Chapter 5.) Similarly, the
buildup of carbon dioxide and other
trace gases 15 leading to rising global
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temperatures and potendally cata-
strophic climate shifts. (See Chapters 1
and 10.) The security of entire nations is
compromised by the impending dangers
of shifting precipitation patterns, rising
sea levels, and disrupted crop-growing
regions. While all of humanity will suffer
from the repercussions, ozone depletion
and global warming are caused primarily
by industrial countries, which account
for 84 percent of chlorofluorocarbon
(CFC) production and 69 percent of car-
bon dioxide emissions.%?

Nuclear power provides an important
example of both the global effects of en-
vironmental destruction and the trans-
boundary political problems it can
cause. The powerful explosion at Cher-
nobyl on April 26, 1986, hurled radioac-
tive debris far into the atmosphere and
across large areas of the planet’s north-
ern hemisphere. The recriminations
against the Soviet Union for failing o
provide an adequate and timely warning
of the accident have demonstrated the
potential of such incidents for raising in-
ternaconal tensions.

Military means cannot reverse re-
source depletion or restore lost
ecological balance.

As popular awareness of the dangers
of nuclear power has grown, so have
strains between nations over the con-
struction and siting of reactors, enrich-
ment and reprocessing facilities, and ra-
dioactive waste dumps. In Europe, 119
nuclear power plants are located within
100 kilometers of a national border. The
Danish parliament decided 10 ask Swe-
den to close a plant 30 kilometers from
Copenhagen. The French government
rejected a similar plea by local West Ger-
man authorities 1o cancel construction
of four reactors at Cauenom. Tensions
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on similar issues run high between Ire-
land and the United Kingdom, between
Austria (whose nuclear program was
abandoned in 1978) and both West Ger-
many and Czechoslovakia, between
Hong Kong and China: and between Ar-
gentina and Chile.38

The contradicion between national
sovereignty and the international impact
of environmental degradation is exacer-
bated by the wide discrepancies in the
stage of industrial development and the
capacity for effective action thac different
countries find themselves in. For exam-
ple. strict regulations, increased public
opposition to landfills and incinerators,
and consequenty rising costs for haz-
ardous waste disposal in industrial coun-
tries have led (o a proliferation of legal
and illegal shipments o developing na-
tons—particularly those on the African
continent—with litde or no environmen-
tal legisladon. The dumping of Italian
toXic wastes in Nigeria in 1988 cast a
spotlight on such shadowy deals.3?

Conflicts over the allocation of natural
resources have lent themselves, at least
i the view of competing governments.
o military solutions. But in the face of
transnational pollutions a  zero-sum
game is transformed into a no-win situa-
tion. National defense establishments
are powerless against environmental
threats. As technologically sophisticated
as they may be, military means cannot
reverse resource depletion or restore
lost ecological balance. In fact, an em-
phasis on military strength compounds
the problem. As described in the previ-
ous section, the ability o deal effectively
with the challenges arising from envi-
ronmental degradation is compromised
by the continued global arms race.

Predictably, national governments are
reluctant to relinquish any of their hard-
won sovereign rights. At a conference of
European environmental ministers con-
vened o work otit a cleanup program for
the Rhine, for example, France, Swizer-
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Jand, and West Germany objected to a
Dutch recommendation for interna-
tional inspection of suspected pollution
sites, arguing that such action would vio-
late national sovereignty. ¢

But absolute sovereignty is no longer
a workable concept. Exclusively national
policies are ill suited for a world that
faces border-transcending environmen-
tal destruction of an unprecedented
scope. Without effective “‘environmental
diplomacy” that yields multinational
agreements to limit or ban the produc-
tion of substances inimical to the enwvi-
ronment, each country is left at the
mercy of others’ actions. Environmental
security depends critically on interna-
tional coordination and cooperation.

From OFFENSE TO DEFENSE
AND PEACEKEEPING
After a decade of runaway military

spending. the nineties may provide an
opportunity for redirecting security poli-

cies. More-stringent U.S. federal spend- _

ing limits, Gorbachev's disarmament
overtures, the onerous debt burden in
the Third World, and, perhaps most im-
portany, the popular yearning for a less
heavily armed world could set the stage
for far-reaching arms reductions. Re-
versing the global arms race not only
promises greater security, but also al-
lows governments to free the resources
needed to address pressing social, eco-
nomic, and environmental problems
across the globe.

The record of traditional arms control
is not reassuring. Instead of putting a
brake on military competition, super-
power agreements have served as a
smokescreen for relentless war prepara-
tion: tailored to establish weak limits for
aging weapons systems, they stimulated
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the developmem and deployment of
more-sophisticated technology. Since
1972, the Strategic Arms Limitation
Talks treaties allowed the superpowers
to add almost 13,000 warheads to their
strateg.c nuclear stockpiles.4!

A Strategic Arms Reductions Talks
(START) accord, if it becomes reality,
would cut strategic nuclear weapons by
30-35 percent, returning warhead num-
bers to the level prevalent in the late
seventies. But fixation on numerical lim-
its alone—however '“deep’”” a cut may be
envisioned—will fail to arrest the most
dynamic aspects of the arms race. Scien-
tists never stop conceiving of new tech-
nologies. and military strategists always
seem to discover new security threats
and new weapons ‘‘gaps” to justify their
deployment. As currently envisioned, a
START accord would in no way slow the
tide of new weapons planned or on the
drawing board. Terminating the arms
race and releasing substantial resources
for productive use requires a curb on
further development, production, and
deployment of new warheads and deliv-
ery systems.12

Cloaked in secrecy, arms negotiations
tend to get bogged down because there
is little pressure to compromise. *‘Inde-
pendent initiatives” may prove more
fruitful. Taken outside the realm of for-
mal bargaining sessions, they seek to
bring the weight of world public opinion
to bear on the process. Either the U.S. or
the Soviet government, for example,
might publicly announce it will refrain
from testing and deploying any new nu-
clear weapons for a specified period. If
reciprocavcd by the other government,
that constraint could be extended for an
indefinite period, and at a later point be
codified in a formal accord.+?

General Secretary Gorbachev has in
fact taken this approach in an effort to
break the arms control stalemate. Unfor-
tunately, his initiatives have been
brushed aside by western leaders as
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mere propaganda ploys. A constructive
American response—testing the sincer-
ity of these proposals—might create a
positive dynamic in the superpower rela-
tionship. If such inidal steps proved suc-
cessful, they could build the trust neces-
sary to move oward disarmament.*4

As frightening as a world wired with
explosives is, many people find it hard to
conceive of a pracucal alternative to it
This is a profound obstacle w0 disarma-
ment. Governments and ordinary ciu-
zens alike need a roadmap that gives
them a measure of confidence that they
can navigate this largely uncharted terni-
wry. Although most governments em-
ploy not 2 single person for such pur-
poses, nongovernmental groups have
put their imaginations o work.

The debate over alternative defense
has simmered for many years within aca-
demic and peace movement circles. But
it has gathered momentum in Europe, as
denuclearizauon and a reduction of con-
ventional forces have suddenly become
serious options in the wake of the Inter-
mediate-Range Nuclear Forces treaty. A
“nonprovocative defense” would in-
volve a fundamental restructuring of the
armed forces—weapons, personnel, and
strategies—so that they can defend but
lack the ability to auack, It may pe dif-
ficult o determine whether a particular
weapon has defensive or offensive prop-
erties, but the liumus test is whether a
defensive system increases a nauon's se-
curity without threatening the security of
others. %

In' the eightes, aliernative defense
has, in the words of Hal Harvey, director
of the security program at the Rocky
Mountain Instwue, “graduated from
theory to politics.” The Danish parlia-
ment has established a research center
w study nonoffensive defense, and the
Social Democratic Party in West Ger-
many and the Labour Party in the United
Kingdom are advocating such policies.
Similar concepts have entered the vo-
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cabulary of Soviet generals and party
leaders. Gorbachev has coined the erm
“reasonable sufficiency” to guide the
transition of Soviet military doctrine
from offense o defense. In July 1988 the
Warsaw Pact nations formally proposed
a three-step conventional arms reduc-
tions process in Europe.46

A defensive footing not only promises
greater military stability. it also is an im-
portant way station on the path oward
disarmament. A sober reassessment of
muual intentions, interests, and security
needs would likely show that the as-
sumptions that have guided security
policies in the posi-World WarII era are
seriously outdated. If so. reduced reli-
ance on weapons may become more pal-
atable.

It may seem unrealistic 0 envision a
world without war. But it is perhaps less
reasonable o expect humanity 0 sur-
vive with a nuclear sword of Damocles
hanging over ju indefinitely. A world in
which the use of force becomes increas-
ingly delegitimized does not abolish na-
uon-states; rather, it would enable states
(0 resolve internal and external disputes
more safely, without resort w armed
conflict and the prospect of muwal anni-
hiladon.

It has been a quarter-cenwury since the
superpowers seriously contemplated
general and complete disarmamenc. In
1961, they agreed on the McCloy-Zorin
Joint Statement of Agreed Principles for
Disarmament Negotations, the terms of
which were unamimously adopted by the
U.N. General Assembly that September.
The statement contained guidelines for
mululateral negotadons to design and
implement an internatuonally acceptable
disarmament program. In 1962, the
Kennedy administration presented a
weaty outline (o an internauonal confer-
ence and distributed its provisions in a
document enditled Blueprint for the Peace
Race. By late 1963, however, that ap-
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proach had been shunted aside in favor
of arms conturol.#?

Almost three decades and an incon-
clusive arms race later, the menis of dis-
armament are worth reconsidering.
Recognizing the dire miluary and eco-
* nomic implicadons of the arms race, in
January 1986 Mikhail Gorbachev pre-
sented a plan (0 rid e world of all nu-
clear weapons by the end of the century.
It remains o be seen whether the new
administration under George Bush is
prepared (0 ake up the Gorbachev chal-
lenge and bring the cold war to an end.

Meanwhile, Marcus Raskin, a senior
fellow at the Instwte for Policy Swudies
in Washington, D.C., and former mem-
ber of President Kennedy's National Se-
curity Council, has launched an effort 10
revive the McCloy-Zornin Principles. He
has formulated, and submiued to Ameri-
can and Soviet analysts for comment, a
detailed and careful draft treaty that
spells out a 15-year process for disband-
ing the world’s armed forces, eliminat-

ing all stockpiles of weapons and their
delivery vehicles, and converting arms
industries to civilian use 18

One reason governments resist disar-
mament is thac they distrust each other’s

intenrions. An internauonal sacellite
monitonng agency—proposed in 1962
and 1978, and currendy revived as an
idea—could help build greater wrusc. Un-
dertaking modest (asks at first, it might
eventually provide impartial information
o verify arms treaties, confirm or deny
alleged border violations, deter surprise
auacks, monitor cease-hres, discourage
clandestine missile tests, and assist UN.
peacekeeping missions. According to a
U.N. General Assembly study, start-up
and operating costs would be well under
1 percent of world military expenditures
annually +®

The General Assembly is currendy
considening the establishment of a moni-
toring center of limited scope thay, for
the uime being, would not involve satel-
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lite: monitoring. In the United States,
Representative Robert Mrazek has intro-
duced a bill o investigate how satellite
monitonng can increase international
security and stability.50

The greatest hope for reining in the
arms race lies with the vocal and insis-
tent pressure thad has emerged from the
grassroots, paralleling the movement in
the environment and development held.
(See Chapter 9.) People everywhere are
less and less inclined 0 leave the re-
sponsibility for defining security to gov-
ernments. Their agenda ranges from
traditonal peace movement actions O
innovative acts of citizen diplomacy. The
Nztural Resources Defense Council, by
persuading Soviet authorities to letit es-
tablish seismic monitonng stations near
the nuclear testing grounds at Semipala-
tnsk, helped compel the Reagan admin-
istration to reopen talks with Moscow
about nuclear test ban verification. The
Campaign for Peace and Democracy/
East and West and the European Nu-
clear Disarmament Campaign seek o
counter the arms race by building a
grassroots alliance of peace and human
rights groups straddling the miliary
blocs in Europe.

An international satellite monitor-
ing agency could help build greater
trust.

While Third World conflicts arise
from a multitude of causes, they often
are exacerbated by the involvement of
outside powers. In the absence of for-
eign intervention, such disputes may be
easier to resolve. For the superpowers,
the lessons of Viemam and Afghanmistan
suggest that military interventon has
reached a point of diminishing returns.
Either the United States or the Soviet
Umion could offer (o refrain from send-
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ing armed forces or weapons into any
nonaligned country, in return for similar
self-restraint from the other super-
power. Such a nonintervention policy
was in effect endorsed by a panel of for-
mer and current American and Soviet
officials in a report on “The Require-
ments for Stable Coexistence in United
States-Soviet Relavons.”” In a similar
vein, Gorbachev proposed removing So-
viet naval forces from Cam Ranh Bay in
Viemnam, if the United States in reurn
agreed (o close down its military bases in
the Philippines.5!

The best hope for impartially resolv-
ing Third World conflicts rests with the
United Nations. The history of U.N.
peacekeeping efforts shows that the or-
ganization has been an effective concilia-
tor of confticts that did nou direcdy in-
volve any of the major powers. Even
though those who had high hopes in-
vested in the United Nations have
largely been disappointed during the
first four decades of its existence, the
organization’s reputation has lately im-
proved.s?

The changing Soviet attitude toward
the United Nauons is a particularly en-
couraging development. as reflecied in
Soviet payment of past membership
dues. Moscow’s proposals for a U.N.
Rodlia in the Persian Gulf, and its ac-
ceptance of U.N.-mediated talks thac ini-
dated the withdrawal of Soviet troops
from Afghanistan. If the incoming ad-
ministration in Washington can reverse
the hostile U.S. stance toward this world
body, both superpowers could jointly
make the United Nations what its found-
ers envisioned: an o:iganization at the
center of a collective security system.

Meanwhile, the United Nations is re-
ceiving a boost from an unexpected cor-
ner. This decade has seen numerous
conflicts around the globe (hat seem (o
have no victors but only vanquished—
the Iran-Iraq war, Soviet forces pttched
against the Afghan mujahkedeen, the Viet-
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namese occupation of Kampuchea, and
the struggle between the Sahrawi people
and Morocco over control of the West-
ern Sahara. Sheer exhaustion and war
weariness have driven these combatants
o see the United Nadons as a peace-
maker of last resort. Cease-fire negotia-
tons sponsored by the United Nations
offer a face-saving way out of a stale-
mated conflict. And in southern Africa,
the world body may soon 'y a crucial
role in overseeing Namibia’s transition
o independence.

If the world body’s current peacekeep-
ing efforts continue 0 be successful. it
can capitalize on its new prestige, repu-
tation, and trust to cope with an even
more daunting challenge: 1o move from
organizing cease-fires and creatng
buffer zones o prevenung the outbreak
of hostilites in the first place. The an-
nouncement that U.N. Peacekeeping
Forces received the 1988 Nobel Peace
Prize may be just the boost the organiza-
tion needed (o take on this new role.

In the future, armed conflict may well
be prevented by having either unarmed
observers or peacekeeping forces al-
ready in place. Indeed. as part of a pro-
posal for a comprehensive security sys-
tem, the Soviet Union recendy urged the
United Nadons to set up “observation
posts in explosive areas of the world.”
Deputy Foreign Minister Vladimir F. Pe-
wrovsky suggested that any country seek-
ing o protect itself from outside inter-
ference should be able w0 call on the
United Nadions 0 send observer teams
o pawrol borders.5?

In 1983, Nicaragua proposed that an
eight-nauon Latin American contngent
patrol its border with Honduras 0 deter
Contra mercenary incursions. In 1988,
Honduran Foreign Minister Lopez
Contreras called for a similar force. If a
U.N. team or another international force
had been available, it might have pre-
vented much of the bloodshed in the re-
gion. It would also have been much
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cheaper. A Pemtagon estimate con-
cluded that a force of 1,300 observers
could monitor the borders separating
Nicaragua from Honduras, El Salvador,
and Costa Rica for less than $40 million
a year, By contrast, the United States
spends some $3 billion to project mili-
tary force into the region, and the Cen-
tral American countries together spend
another $1 billion on their armies.5¢

The world may therefore want o con-
sider creating a more permanent peace-
keeping force. To solidify the impartial-
ity of such a force—and therefore s
acceptability—it should ideally consist of
indiv_dually recruited persons. trained in
the unique skills of peacekeeping, whose
loyalty o the United Nations is beyond
question.55

Annual oudlays for seven U.N. peace-
keeping operations comne (o about $380
million currently. A stepped-up role for
the United Nations would require
greater expenditures. The organization

may soon be spending $2 billion a year
if it assumes an active role in Kampu-
chea, the Western Sahara, and southern
Afnca. That would sull be less than what
the world spends on the arms race on a
single day.56

BEATING SWORDS INTO
PLOWSHARES

As far back as in the Bible, people have
been urged to cast down their arms, o
be done with war and (o labor instead
with plows and pruning hooks. The ad-
vice i5 even more appropriate today,
when threats 10 nawral life-support sys-
tems are the whole world’s enemy.

To rechannel resources from the mili-
tary o the civilian economy and o pro-
vide sufficient resources for reversing
environmental degradation, a planned
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conversion process must be set in mo-
uon in parallel to a disarmament pro-
cess. Conversion seeks o protect de-
fense-dependent workers and communi-
ties from the social and economic dislo-
cauion that otherwise would arise dunng
disarmament. Worldwide, perhaps as
many as 50 million people—either as
soldiers or as workers in military indus-
try—are on the military payroll.5?

A planned conversion process
must be set in motion in parallel to
a disarmament process.

Conversion is a cntical component in
reordering the priornties of a nation’s se-
curity policy. First of all, it helps identify
existing innovative and productive
capabiliies—the capital, raw materials.
machinery, and hum “n skills and exper-
use—now ted up in military-related
producuon. Second, it provides the
framework and mechanism for rechan-
neling these capabilities into civilian use.
Legislaiion proposed by Represent-
auve Ted Weiss, for example, would
mandate the formadon of local alterna-
tve-use commitiees in every military
plant, base, or laboratory, and entrust
themn with the responsibility for develop-
ing a blueprint for civilian product
development and marketing; the bill
further provides for occupauonal
retraining of managers, engineers, and
workers to help them adapt o the re-
quirements of the civilian market.58

Third, as a deliberate planning pro-
cess, conversion enables societies to an-
tcipate the availability of capital and
other resources for alternative civilian
uses. Their reclamation from the mili-
tary sector is badly needed to assist in
repairing detenorating public infra-
structure, revitalizing the economy, and
improving living standards. But conver-
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Table 8-6. Trade-Offs Between Military and Social or Environmental Priorities

Military Priority

Cost

Social/Environmental Priornity

Trident I1 submarine and F-18 jet
fighier programs

Siealth bomber program

Requested SDI funding fiscal
years 1988-92

2 weeks of world military

expendiwre

German outlays for military
procurement and R&D. fiscal
year 1985

3 days of global miliiary spending

Development cost for Midgetman
ICBM

2 days of global military spending

$68,000,000.000

$38.000.000.000

$30,000.,000.000

£10.750,000.000

$6,500.000,000

£6.000.000.000

$4.800.000,000

$100.000,000.000 Estimated cost of cleaning up the

10.000 worst hazardous waste
dumps in the United Siates

Two thirds of esiimaied cosis 10
meer U.S. clean water goals by
the year 2000

Disposal of highly radicactive
wasie in the United Siates

Annual cost of the proposed
U.N. Waier and Sanitation
Decade

Estimated cosis to clean vp West
German sector of the North
Sea

To fund Tropical Foresi Action
Plan over 5 years

Annual cost to cui sulfur dioxide
emissions by 8-12 million
tons/year in the United Staies
1o combat acid rain

Annual cosi of proposed U.N.
Action Plan 1o hali Third
World desertification, over 2¢
years

sion also frees up the money and brains
required for reversing environmental
degradauon. Table 8-6 provides a sam-
ple of the trade-offs bewween military
and s~cial and environmental priorites.

In 1978, for example, the University of
California Nuclear Weapons Labs Con-
version Project studied the possibilities
of switching the Lawrence Livermore
Laboratory 1o work on alternative pro-
ducticn in the energy field. Another such
proposal envisioned transforming the
Fort Deurick biological warfare facility
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inte a center for cancer and related bio-
medical research. Or a chemical weap-
ons factory could become a laboratory
working on toxic waste treatment.5?
Conversion 1s more than just a theory.
At the close of World War I, 30 percent
of U.S. GNP was wransferred from the
war industry inw civilian uses. Today,
China stands as an example. The post-
Mao leadership assigned the military
sector the lowest priority of the “four
modernizations” (the others being agn-
culwre, industry, and science and tech-




Aruitoxt provided by Eic:

Enhancing Global Security

Military Priority

Cosl
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Social/Environmental Priority

6 months of U.S. outllays for
muclear warheads. fiscal vear
1986

SDI research. hiscal year 1987

10 days of European Economic
Community military spending

! Trident submarine

3 B-1B hombers

2 months of Ethiopian military
spending

1 nuclear weapon test

1-hour opcerating cost. B-1B
bomber

£1.700.000.000

$2.000,000.000

£1.400.000.000

$680.000.000

£50.000,000

$12,000,000

£4.000.000000 U.S. goverminent spending on

cnergy cfficiency. fiscal years
1980-87

Enough funds to build a solar
power syStem serving a city of
200.000

Annual cost 10 clean up
hazardous waste sites in 10
Euvropean Economic
Community countries by the
year 2000

Clobal 5-year child imnunization
programn against 6 deadly
discases, preventing | million
deaths a year

U.S. governmem spending on
rcnewable energy, hscal years
1983-85

Annual cost of proposcd Ui,
Anti-Desertification Pl for
Ethiopia

Insuallation of 80.000 hand
pumps lo give Third World
villages access Lo sale warct

Community-based maternal
health care in 10 Adrican
villages 1o reduce maternal
deaths by half in one decade

source: Worldwich Institme, based o1l varions dources.

notogy). In 1985, the country decided to
slice its 4-million-swrong armed forces by
one quarter and w0 utilize part of the
military-industrial capacity to manufac-
ture avilian goods. Civilian production
now accounts for 20 percent of the out-
put of China’'s 30,000 miliary factories;
that share is projected to reach 50 per-
cent by the year 200060

It is important for nations 1o devote

grealer resources 0 environmental pro-
tection. But 1o the face of transnalional
environmental problems, natonal ef-
forts are likely to prove fruitless without
the cooperation of neighbors. Indeed, as
awareness of the transnaaonal character
of environmental degradation has
grown and as remedies became more ur-
gent an increasing number of interna-
tional conventions have been concluded.
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with varying degrees of national commit-
ment and success. (See Chapter 1.)
The United Nations Environment
Programme (UNEP) has served a useful
funcuon in laying the groundwork for
addidonal treaties. Its most celebrated
achievement to date is the Montreal Pro-
tocol that calls for a 50-percent cut in
CFC production by 1999. But UNEP's
mandate remains limited, and there are
no hArmly established international
mechanisms to address ecological prob-
lems. For example, several of UNEP’s
attempts to draft rules on international
responsibility for transboundary envi-
ronmental damage have failed .8
Ironically. transnauonal coordination
of environmental policies can occasion-
ally even be a wwo-edged sword. The
consensus-building process within the
European Economic Community, for ex-
ample, has at times inhibited individual
member countries from taking stri-ter
national action. This was the case with
automotsive emissions. (See Chapter 6.)
As in the field of disarmament, the in-
ertia of formal international conferences
may be overcome by the independent
actions of one or more like-minded
countries. They could commit them-
selves o reduce their fossil fue! con-
sumpton, cut their CFC production, or
stop ocean dumping. and then invite
other nations to adopt similar policies.
Such environmental alliances—formed
{o act against a common threat—could
tie together nauons that share ecosys-
tems, countries that are geographically
distant but bear primary responsibility
for global environmental threats, or po-
lidical, ideological, or military rivals that
may have litde else in common than an
interest in avoiding environmental catas-
trophes.
These alliances are already becoming
a reality. In 1984, nine European coun-
tries and Canada formed a *'30 percent
club.” Aware that vast amounts of air-
borne pollutants drift across national

borders, these nations commntted them-
selves to reduce their 1980 levels of sul-
fur dioxide c¢missions, a chief culprit in
the formation of acid rain, by ac least 30
percent by 1993. A (otal of 19 countries
{(including the 3oviet Union but not the
United States) have joined the club so
far. A similar pledge o cut nitrogen ox-
ides by 30 percent by 1998 was made by
12 European natons in 1988.62

Environmental alhances that run
across adversana. military alliances can
fulfill a valuable vole by strengthening
the common interests of opposing
camps. Europe has been divided inwo
East and West for four decades now, but
Jjoint policies to cope with environmental
threats may help in breaking down ideo-
logical barriers. Tanks and planes might
fend off a military auack. but no technol-
ogy exists to repel the air- and water-
borne pollutants that cross borders with
impunity. East-West environmental co-
operauon first became manifest in the
1979 Convention on Long-Range
Transboundary Air Polluton, which
gave nse to the *30 percent club.” Both
sides are now showing considerably
greaier interest in enhanced coopera-
ton &3

One specific alliance might evolve
among the countries that share the Elbe.
This river—severely polluted with cad-
mium, mercury. lead, phosphates. and
nitrates—flows through heawily industri-
alized parts of Czechoslovakia and East
Germany tefore streaming through
Hamburg, West Germany. and emptying
into the North Sea. Because West Ger-
many has an obvious interest in seeing
the river cleaned up, it is considering
funding a water treaument plant in East
Germany. By similar logic. the country
earlier agreed (o pay for some sulfur di-
oxide scrubbers on Czechoslovakian
power plants in an effort to reduce the
air pollution wafting across the border.54

The newfound urgency to counteract
globai problems like the greenhouse ef-
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fect and ozone depletion may also bring
change in U.S.-Sovict relations. As early
as 1972, the supcrpowers signed an
Agreement on Cooperation in the Field
of Environmental Protection. But activi-
tes carried out under the accord have
been starved for funds. Now, without
governmental sponsorship, scientists
from the Soviet Union and the United
Siates are beginning to collaborate more
closely on measures o cope with the
greenhouse effect, in an effort dubbed
greenhouse glasnost .55

A unique environmental alliance is
shaping up in war-torn Central Anerica.
Governments agreed in 1988 to estab-
lish a serics of "peace parks”—designed
to preserve the region’s fast-disappear-
ing rain forests and o help promote sus-
tainable development—straddling the
borders of Costa Rica, E! Salvador, Hon-
duras, Guatemala, Nicaragua, and Pan-
ama. Nicaraguan official Lorenzo Carde-
nal hopes these biosphere reserves will
become “*a worldwide model of sustaina-
ble wopical forest development.’ 46

In the final analysis. alf countries must
become part of an earth-spanning envi-
ronmental coalivon. In June 1988, the
prime ministers of Norway and Canada
called for a global “law of the air™ arialo-
gous to the Law of the Sea—a wreaty 0
protect the carth’s atmosphere from
ozone depletion and the buildup of
greenhouse gases. A world atmosphere
fund, inanced by a tax on fossil fucl con-
sumption in the industrial countrics.
could provide the financial support for
improving energy efficiency, switching
to more benign fuels, and w@aking other
remedial actions. (See Chapter 10.)87

As with war and peace issues, citizen

(153)

diplomacy is playing an increasingly im-
portant rele in pushing governinents to
stem environmental degradation. In
widely divergent ways, environmental
groups have sought to link up with over-
scas counterparts or influence nadonal
policies affecting the global environ-
ment. The Rainforest Action Network,
for instance, is pressuring development
banks not to fund projects thac deswroy
the remaining rain forests. The Environ-
mental Project on Central America is or-
ganizing American support for the Cen-
tral American “'peace parks.”

Conservation International and the
World Wildlife Fund have pioneered in-
novative financizl arrangements known
as debt-for-nature swaps (though their
nnpact is too minuscule to solve the debt
crisis). Survival International is con-
cevned with preserving the habitat on
which endangered pcoples depend.
Greenpeace has developed a truly globe-
spanning newwork of activists mobilized
on awide range of issues. Environmental
links across the East-West divide on the
grassroots level are still in their infancy.
But Friends of the Earth, among others,
is busy building contacts with a budding
East Furopecan environmental move-
ment.

Today’s threats o environmental se-
curity may supplant concerns about in-
tractable issues of military security, even
as the world takes halting steps toward
disarmament and economic conversion.
Growing environmental awareness is
spawning a new willingness to collabo-
rate on a global basis. If natons can
work together to solve common ecologi-
cal problems, if mulalateralism works,
then we stand a chance of overcoming
the many other issues that divide us,
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Mobihzing at
the Grassroots

Alan B. Durning

Villagers in the parched hinterlands of
Sencgal may never have heard the word
desertification, yet they know better than
any agronomist that their soil is ex-
hausted and that hunger is on their
heels. Women on the banks of the
Ganges may not know what an infant
mortality race is, but they know all too
well the helpless agony of holding a
child as it dies of diarrhea. Forest dwell-
ers in the heart of the Amazon mav never
have been told about the mass extinction
of species now occurring around them,
but they know far better than any re-
search biologist what it is to watch their
primeval homeland go up in smoke
before advancing waves of migrants and
developers.

The men and women of Senegal, Ban-
gladesh, and PBrazil understand global
deterioration in its rawest forms. To
them, creeping degradation of ccosys-
tems has meant declining health. failing

An expanded version of this chapter appeared as
worldwatch Paper 88, Mobilizing ut the Crassroots:
Loca’ Action on Poverty and the Emiironment.
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livelihoods. and lengthening workdays.
But they are not standing idle. In vil-
lages. neighborhoods, and shantytowns
around the world, pecople are coming to-
gether to discuss and respond o the
ughtening ccological and economic con-
ditons that confront them. Viewed in
isolavon, these initdatives are modest—
10 women plant trees on a roadside, a
dozen youths dig a well, an old man
teaches neighborhood children (o
rcad—but from a global perspective
their scale and impact are monumental.
Indced, local organizations form a sort
of ragtag front line in the worldwide
struggle o end poverty and environ-
mental desiruction.

Although most individual groups are
little known outside their own locality,
the overall movements they form can be
studied by piecing together insights
from scores of interviews. field visits,
grassroots newsletters, official docu-
ments, press reports, and academic pa-
pers. The resulting picture reveals an
expanding lauicework of human orga-
nizauons that, while varying from place
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to place in many of the particulars, share
basic characteristics.!

The partculars include cooperatives,
mothers’ clubs, peasant unions, reli-
gious groups, savings and credit associa-
tions, neighborhood federations, collec-
tve work arrangements, tribal networks,
and innumerable others. The universals
include the capacites 0 ap local knowl-
edge and resources, to respond w prob-
lems rapidly and creatively. and to main-
tamn the institutional flexibility necessary
in changing circumstances. In addiuon,
although few groups use the words sus-
tainable development their agendas in
many cases embody its ideal. They want
economic prosperity without sacrificing
their health or the prospects for their
children.

At the grassroots, and partcularly
among the close o0 4 billion humans in
developing lands, it appears that the
world’s people are beuer organized in
1989 than they have been since Euro-
pean colonialism disrupted traditional
societies centuries ago. Alone, however,
this new class of organizations is far from
powerful enough to single-handedly set
the world on a sustainable course. The
tasks required—from putung the brakes
on population growth to reforesting the
planet’s denuded watersheds—will ne-
cessitate an unprecedented outpouring
of human energy. (See Chapter 10.)
Community groups, whose membership
now numbers perhaps into the hundreds
of millions, can show the world how
tap that energy. But national govemn-
ments and international agencies, which
have all wo often excluded or sought w0
control popular organizations. must
learn to work with them. Development
institutions in particular will need funda-
mental reorientauon if they are wo fulfill
their potentdal as supporters of and com-
plements o local efforts.?

The difficulty of forging an alliance
between powerful, often rigid institu-
tons and the world's millions of fledg-
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ling community groups can scarcely be
underestimated. yet neither can its im-
portance. To succeed, sustainable devel-
opment will have o come from both the
bottom and the wp.

AN UNNOTICED TIDE

In an anthropological sense, social orga-
nization is always present. Kinship, peer
relauons, division of labor. social hierar-
chies, and religious strucwres form the
scaffoiding of human community in (ra-
ditional societies. Yet traditional o7 gani-
zations, first disturbed by European
colonialism, have been stretched and
often dismanded by the great culwural
upheavals of the twentieth century: pop-
ulation growth, urbanizatuon, the advent
of modemn technology, and the spread of
western commercialism.?

In the resulting organizational vac-
uum, a new generation of community
and grassroots groups has been steadily,
albeit unevenly, developing. particularly
over the past two decades. This emer-
gence is driven by a shifung constelia-
uon of forces, including stagnant or
deteriorating economic and ecological
conditions for the poor, the filure of
many governments o respond ade-
quately, and the spread in some regions
of new social idcologies and new inter-
pretations of religious doctrines. In con-
trast 0 (raditional organizatdons and
mass political movements. this rising
tide of community groups is generally
pragmatic, self-consciously focused on
development, nonaligned in party poli-
tics, and concerned primarily with self-
help.

At the same dme, in much of the world
a second layer of institutions has jelled
atop the first. This diverse class of inter-
mediary organizauons serves the groups
at the base by facilitating the flow of in-

sk
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formation, materials, and funds between
the grassroots and broader institutions
such as church, state. and development
donors. The groups go by many names:
in Furope they are called nongovern-
mental organizations (NGOs), in the
United States private voluntary organi-
zations (PVQs). and in Asia voluntary
agencies or “‘Volags.” Here they will be
called “independent development orga-
nizations” or simply “independent
groups.'™*

Numbers only crudely capture the vi-
tality of the world’s grassroots move-
ments since data are sketchy and groups
fluid, yet the explosive growth is unmis-
takable. Although at mid-cenwry com-
munity development projects existed
mainly where traditional self-help cus-
toms remained intact, today dynamic
local organizations are found through-
out the world. (See Table 9-1.}%

Asia has by many accounts the most
acuve community movement. India’s
self-help movement has a prized place in
society, tracing its roots 0 Mahauna
Gandhi's pioneering village develop-
ment work 60 years ago. Gandhi aimed
to build a just and lunwane society frow
the bottom up, starting with self-reliant
villages based on renewable resources.
After independence i 1948, Gandhi's
disciple Vinoba Bhave sparked the in-
fluendal Village Awakening movement
and, when that peaked in 1964, a new
wave of community organizing com-
menced, spurred by a generation of
commitied middle-class youths. Tens if
not hundreds of thousands of local
groups in India now wage the day-by-day
struggle for development.®

Across the subcontinent, community
activism runs high. Self-help in Ban-
gladesh has risen sharply since indepen-
dence in 1971, and 3 million Sri Lankans
participate in Sarvodaya Shramadana, a
community development movement that
combines Gandhian teachings with so-
cial action tenets of Theravada Bud-
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dhism, Sarvodaya mobilizes massive
work teams to do everything from build-
ing road newworks to draining malarial
ponds, and their achievements have gar-
nered international praise.”

After Asia, Latin Americau communi-
ties are perhaps the most active. There,
the bulk of the continent’s experience
dates to the 1968 conference of Catholic
Bishops in Medellin, Colombia, where
the church findamentally reoriented its
social mission toward improving the lot
of the poor. Since that time. millions of
priests, nuns, and laypeople have fanned
out into the back streets and hinterlands
from Tierra del Fuego to the Rio
Grande, dedicating themselves to creat-
ing a people’s church embodied in
neighborhood worship and action
groups called Christian Base Communi-
ties. Brazil alone has 100,000 base com-
munities, with at least 3 million mem-
bers. and an equal number are spread
across the rest of the continent. In Cen-
tral America, they play an important role
in movements for peace and human
rights.8

In Latin America. past political move-
wments also lay the groundwork for cur-
rent community self-help efforts. In Co-
lombia, the rise and subsequent violent
repression of the National Association of
Small Farmers in the seventies gave
peasants experiences with organizing
that ied 1o uwe abundance of community
efforts today, including everything from
cooperative stores (o environmental
**green councils.” In Nicaragua. the na-
tional uprising that overthrew the
Somoza dictatorship in 1979 created a
fount of grassroots energy that flowed
into thousands of local groups.?

Community self-help organizations
are relative newcomers to Africa, though
traditional village institutions are
stronger than in other regions. Never-
theless. in parts of Africa where political
struggles have led to dramatic changes
in poliucal structures. local initiatives
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Table 9-1. Grassroots Organizations in Selected Developing Countries, Late Eighties

Country

Description

India

[ndonesia

Bangladesh

Philippines

Sni Lanka

Zimbat e

Burkina Faso

Brazil

Mexico

Peru

Strong Gandhian self-help radition promotes social welfare, appropriate
technology. and tree planting; local groups number in at least the tens off
thousands; independent development organizalions eslimaled at 12,000,

600 independent development groups work in environmental protection
alone,

1,200 independent development organizations formed since 1971,
particularly active with large landless population.

3,000-5,000 Christian Base Communities form focal points for local action.

Rapidly growing Sarvedaya Shramadana village awakening movement
includes over 8,000 villages, one third of 1otal in country; 3 million
people involved in range of effonts, particularly work parties, education,
preventive health care, and cooperative crafts projects.

16,232 women’s groups with 637,000 members registered in 1984,
quadruple the 1980 number; 1988 estimates range up to 25,000; many
starl as savings clubs.

Informal small-farmer groups thronghomnt country have estimated
membership ol 276,500 families (2.3 million people); aclive womnen's
community gardens multiplying.

Naam grassrools peasant movement has 2,500 groups participating in
dry-scason scll-help: similar movements forming in Senegal. Mauritania,
Mali, Niger, and Togo.

Enormous growth in community action since democratization in carly
cighties: 100,000 Christian Base Communities with 3 million members:
1.300 neighborhood associations in Sie Paulo; landless peasant groups
proliferating: 1,041 independent development orgauizations.

Massive urban grassroots movement aclive in squatter settlements ol major
citics; at least 250 independent development organizations.

Vital women's sell-help movement in Lima's impoverished shantytowns with
1.500 community kilchens; 300 independent development organizations.

source: Worldwatch Institute, based on vanious sources.
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have sprung up in abundance. In Kenya,
the harambee (“let’s pull together™)
movement began with independence in
1963 and. with encouragement from the
national government, by the early eight-
ies was contributing nearly one third of
all labor, materials, and finances in-
vested in rural development. With Zim-
babwe’s transfer to black rule in 1980, a
similar explosion in community organiz-
ing began, as thousands of women's
community gardens and informal small
farmer associations formed. Senegal and
Burkina Faso are well organized at the
grassroots level as a result of wraditions
of joint acuon.1?

With Zimbabwe’s transfer to black
rule in 1980, thousands of women’s
community gardens and small
farmer associations formed.

For lack of space, this chapter concen-
trates on Third World self-help move-
ments, yet local action seems to be on
the rise everywhere. In the Soviet Union,
Eastern Europe, and China, officially
sanctioned local organizations are nu-
merous but largely controlled by state
and party hierarchies. and as such can-
not be equated with the nonaligned self-
help movements of other countries.
Nevertheless, the Soviet Union and East.
ern Europe have witnessed over this
decade the emergence, often at consid-
erable risk to the founders, of indepen-
dent community groups battling nuclear
power reactors and industrial pollu-
ton.!!

In western industrial nations, grass-
roots action for sustainability is a formi-
dable force, setung its sights on every-
thing from local waste recycling to
international trade and debu issues. The
U.S. environmental movement took a
decidedly grassroots turn in the early
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cighties, as momentum switched from
nauonal to local campaigns on toxic
waste and groundwater protection. Esti-
mates of nationwide participauon range
up to 25 million. In West Germany,
meanwhile, the ascent of the Green
Party. whose roots go back to the “cit-
zen initiatve’” movement of the sixues
and seventies, fostered broad public en-
vironmental awareness and pushed na-
tional leaders toward institutionalizing
concern for the environment.!?

A final noteworthy characteristic of
community movements is the central
role that women play. As the majority of
participants in many regions, they form
the backbones of the movements. In
Africa the sheer enormity of women's
burden unites them: women bear exclu-
sive responsibility for child care, cook-
ing, cleaning, processing food, carrying
water, and gathering fuel; they grow 80
percent of the food, raise half the live-
stock, and have 27 million babies a year.
Worldwide, women’s wraditional nurtur-
ing role may give them increased cca-
cern for the generations of their child ‘en
and grandchildren, while their subordi-
nate social stawus gives them more o
gain from organizing.!*

THE GENESIS OF L.LOCAL
ACTION

Poverty is an economic condition, but its
effects ripple deep into the human psy-
che, devastating self-confidence and
self-respect. One consequence, accord-
ing to sociologists, is that organizing
comes more nawrally to the forwnate
than to the dispossessed. Despite activist
priests and Gandhian workers, the poor
remain the least organized of the world's
people. The multiple causes of this iner-
ta are cntcal obstacles t0 progress
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against hunger. poverty, and environ-
mental decline.

For those who live on the brink of star-
vation, generations of misfortune and
tnjustice have bred an often overwhelm-
ing fatalism, As Zimbabwean organizer
Sithembiso Nyoni has pointed out,
Third World people are not at the dawn
of their history. Life experience counsels
them that change is impossible and that
those who offer 1o help have ulierior mo-
uves—proselytization, political patron-
age, or simple greed. Further, living
hand-te-mouth, the poor have little mar-
gin for risky experiments and new un-
dertakings. Change must go inch by
inch.'4

If fatalism and risk-aversion account
for some of the world’s grassroots iner-
tia, social structures account for the rest.
The poor of the world are not, as First
World myth has it, an undifferentiated
“peasant mass” or a “'sea of need.” So-
cial and economic roles are as intricately
straufied in Bombay slums as they are in
New York or Berlin. Research on a Ban-
gladeshi village of 150 households, for
example, revealed 10 disiinct social
classes. Many communiues are further
torn apart by personality conflicts, fac-
tional frictions, and wrbulent squab-
bles.!3

Springing the trap of fatalism and divi-
sion usually requires a catalyzing influ-
ence [rom outside the communily—
"some experience,” in the words of
development theorist Albert Hirschman,
“dispelling isolation and mutual dis-
trust.”’ 1% Sometimes broad-based poliu-
cal upheaval has this effect, as in Zim-
babwe or Nicaragua. but more
frequendy an organizer is involved.

Experience from India suggests that
with training and support from indepen-
dent groups, the most cffective organiz-
ers are natural leaders from the area it-
self. These individuals, who often hold
no official posidon, know community
members and their strengths, quirks,
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and failings well. Indian independent or-
ganizatons find that tlte ntost reliable
organizers arc middle-aged mothers:
they have good rappoit with villagers,
especially other women, bur are likely 1o
siay put while younger people often mi-
grate (o cities after completing organizer
training.!?

Another lesson from India is that so-
cial stratfication often makes all-inclu-
sive community crganizations counter-
productive. Lumping male farmers with
landless women almost guarantees that
the men will reap the bulk of rewards.
Many governmettt community develop-
ment programs have treated all villagers
as cssenually equal in interests and sta-
s, allowing the more powerful (o co-
opt projects for their own benefit.1®

The wwo basic paths out of fatalism
and divisiveness are, in essence, forms of
education, but education need not mean
schooling. The first path is typified by
Brazilian educator Paulo Freire’s learn-
ing process, now practiced by indepeit-
dent groups worldwide. It uses informal
teachers who guide illiterate adules
through discussions of basic concepts
from everyday life—such as food,
school, and landlord—to foster a critical
awareness of the predicament of pov-
erty. Similar techniques include street
theater, revitalization of tradiuonal
dance and music, and oral history. By
proinoting a sense of identity and sell-
worth, these methods of “popular edu-
cation” al! aim (o break what Freire
termed the “culwure of silence” that
traps large classes in powerlessness and
vulnerability.1?

In 1975, the Catholic diocese of Ma-
chakos. Kenya, initiated a Freirian liter-
acy program that, by 1984. involved
some 60,000 participants. Program co-
ordinator Francis Mulwa reports, ‘‘Liter-
acy-class discussions became the spring-
board to other development,” gener-
ating ventures in handicrafis, wree plant-
ing, prtmary health care, cooperative
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farming. soil conservation, savings and
credit, and water supply. Albert Hirsch-
man calls this pervasive springboard ef-
fect "'social energy’™ once a group gets
started, projects proliferate and momen-
wm builds.20

Because actions speak louder than
words, many organizers prefer the sec-
ond path out of fawalism: they organize
to produce something tangible early on.
be it a school building. a well. or a paint
Jjob for the church. Again, momenwm
builds once people see what joint action
can achieve. A variation is the method of
such appropriate technology groups as
India’s Centre of Science for Villages
and the Philippine Palawan Center for
Appropriate Rural Technology. Deven-
dra Kunar of Science for Vilages de-
scribes the philosophy well: “Technol-
ogy can be a tool of rura! change,
because by introducing one simple de-
vice, such as a pulley with ball bearings
for hauling water out of a well, ryral peo-
ple begin (o see possibilities that they
did not see before.” Pen~ble rarely seek
relief from hardships they consider inev-
itable.?!

Many organize to produce some-
thing tangible early on, be it a
school building or a paint job for
the church.

In Sri Lanka, Sarvodaya Shramadana
combines the wwo paths in massive work
parties and communal feasts, where vil-
lages come together o speak, listen, and
learn. The philosophy is all in the name.
Shramadana means “gift of labor.” and
Sarvodaya means “‘village awakening.”
By giving their labor, people awaken the
talents within their village and sec it on
a course Of relf-development.?2

Even in .he best of circumstances,
popular action is difficul the odds
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weigh heavily against the poor. In aver-
age conditons, failure to achieve goals is
a normal part of the process. Working
together. however, has its own rewards.
Indeed. the intangible benefits of grass-
rools action are as important as the la-
trines dug and trees planted, for as
Chilean dissident Ariel Dorfman so elo-
quently putit, “How do you measure the
amount of dignity that people accumu-
fate? How do you quantify the disap-
pearance of apathy?’'23

MEETING HUMAN NEEDS

In September 1988, World Bank presi-
deat Barber Conable flew to Berlin o
report to the governors of the Bank and
the International Monetary Fund. Poy-
erty, he announced, “prevents a billion
people from having even minimally ac-
ceptable standards of living.” The ranks
of the dispossessed. moreover, appear ©
be growing.24

Thus, the world’s self-help move-
ments are anising amidst increasing des-
peration; the poor take action as best
they can on many fronts and all (oo often
they lose. Although the culwral, eco-
nomic, and political factors that deter-
mine the effectiveness of community ac-
ton are too complex 10 be condensed
Into a universal “recipe for success.” ex-
periences from around the world reveal
the strengths and weaknesses of grass-
roots groups.

The most essendial lesson is that com-
munity groups organize (o respond, on
the one hand, to a felt need or threat
and, on the other hand. (0 perceived op-
porwunities. There is, in other words,
both a “push” and a “pull” to commu-
nity action, and neither is sufficient in
itself. Depending on local needs and the
awareness of opporwnities 0 meet
those needs, communities focus on a va-
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riety of areas, most commonly securing
rights to their land, providing educadion,
improving health, generaung income,
and protecung their resource base.?5

In the mushrooming shantytowns of
the southern hemisphere, neighborhood
movements have grown dramatically;
Sao Paulo alone has 1,300 organizations,
A wypical sequence of development for
such a squatter community begins when
inaividuals or an organized group in-
vades a vacant area—the push is the ob-
vious need for shelter and the pull is sce-
ing empty land. Once setded, the
community’s top priority is (o protectit-
self from expulsion, a difficult and dan-
gerous job. In Manila’s Tondo slum, one
of Asia’s largest, residents formed mas-
sive “human barricades” in the late six-
ties to halt government bulldozers bent
on demolishing homes. The land enure
struggle can also be protracted: the
40,000 inhabitarus of Klong Toey in
Bangkok, for example, prevailed only
afier a three-decade campaign.?6

Nauural disasters and similar crises can
throw open the Aoodgates o old griev-
ances between popular groups and pow-
erful institutions. The Mexican govern-
ment seized on the opportunity of the
1985 Mexico City earthquake o relocate
thousands of squatters from the prime
real estate they occupied, buc the city’s
neighborhood organizauons unleashed
what writer Octavio Paz called “a social
ude” o halt the relocations and demand
reconstruction assistance. Later, with
the symbolic leadership of wrestding star
Superbarrio. hero of society’s under-
dogs, the unprecedented movement
pressured government o extend hous-
ing programs.??

As often as not the poor are evicted,
but where they are able o establish land
tenure, they generally move on to other
priorities. They pressure authortues to
supply services including water, waste
disposal, and schools, or they provide
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them for themselves. In Rio de Janeiro,
tenure is largely secure and half of Rio’s
Savelas, where at least 2 millian live. are
at some stage of organizatic.s, according
to lawyer-organizer Eliana Athayde. One
of the most successful is Santa Mara,
where 11,500 live yn precarious struc-
wures clinging 0 a steep slope above
Rio’s city council offices. The local orga-
nization, which started with an informal
day care program, evolved inw a vocal
and effective neighborhood associadon.
As of June 1988, the accumulated social
energy had brought water, paved stair-
ways (in licu of roads), and health clinics
into the favela, along with drainage sys-
tems against mud slides, which had
wiped out two dozen homes in February
1988. The people of Santa Marta built
some of it thenselves; the rest they
pressed the city w0 construct.?8

Perhaps the world’s greatest success
story in self-help community building is
Lima’s Villa El Salvador, where citizeus
have planted a half-million tees; built
26 schools, 150 day care centers, and
300 community kitchens; and (rained
hundreds of door-to-door health work-
ers. Despite the extreme poverty of the
town’s inhabitants and a pepulation that
has shot up w 300,000, illiteracy has
fallen o 3 percent—one of the Jowest
rates in Latin America—and infant mor-
tality is 40 percent below the natonal
average. The major contributors to suc-
cess have been a vast network of
women’s groups and the neighborhood
associaton’s democratic administrative
structure, which extends down o repre-
sentatives on each block. Together. they
match a high degree of base-level orga-
nization with a responsive system of gov-
ernance o yield maximum participation
in designing and implementng commu-
nity effotts.2?

In Recife, the metwropolis of Brazil's
poor northeast region. 2.5 million peo-
ple live in shantytowns where barely half
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the population can read. The state gov-
emment, under leadership first from the
right and then from the left, has been
unwilling or unable to respond to the
cnsis in education, leaving the public
school system with a 70-percent dropout
rate in the elementary grades alone.
Sixty of Recife's favelas have completed
the mammoth organizational task of
opening their own elementary schools,
with teachers and lesson plans drawn
from local life. By 1988, the popular ed-
ucation movement was spreading like
wildfire across Brazil. Rio de Janeiro,
Belém. and Salvador each had over a
dozen community schools, and the fave-
las of Sao Luis had already opened 40.30

In Peru, international debt and the
economic crisis it drives can be
measured in the height of the chil-
dren,

At least 1.5 billion people worldwide
still lack clean water, although hundreds
of communities are bucking the odds of
government complacence and interna-
tional neglect o confront this need. In
Dhandhuka, on the barren coastal plane
of India’s Gujarat state, a generation of
excessive fuelwood gathering and over-
grazing led (0 desertification, which in
wrn triggered social and economic
disintegration. Conflicis erupted over
water that seeped into brackish wells,
and in the worst Years. four fifths of the
population had to migrate o survive.?!

As in much of the world, ferching
water in Dhandhuka is women’s work,
and it was the women who decided.
upon talking with community organizers
in 1981, 1o construct a permanent reser-
voir (o trap the seasonal rains, In this
case, an idea from migrant laborers pro-
vided the pull that complemented the
push of water scarcity. They had seen
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irrigation channels lined with plastic
sheets and reasoned (hat a reservoir
could be similarly sealed. After lengthy
discussion and debate, the community
agreed to the plan, and in 1986, all but
a few stayed home during the dry season
o get the job done. Moving thousands
of ons of earth by hand, they finished
the pool before the rains and were soon
the envy of their neighbors, who
prompty made plans to build their
own. 52

Food scarcity may be similarly wackled
by community groups. In Peru, interna-
uonal debt and the economic crisis it
drives can be measured in the height of
the children: malnutrition now swnts
the growth of one in four. The mothers
of the shantytowns thai encircle Lima
have found an innovative way to combat
hunger. In more than 1,500 community
kitchens, they buy in bulk o cut costs
and rotate cooking duties to save time.
The kiichens improve nutrition for all
while building solidarity among women,
long subdued in the machismo of Latin
culwre.33

As these examples show, community
gronps are good at auacking sources of
disease with an idenufiable cause, such
as contaminated water or malnutrition.
On their own, however, they are un-
aware of, and therefore cannot promote,
other low-cost preventive technigues
that public health experts believe could
save millions of lives in the Third World
each year, such as oral rehydration for
diarrhea, extended breast-feeding, and
mother and child immunizaton. The
push of illness is there, but there is no
pull of perceived opportunities. Most
campaigns that promote these measures,
therefore, are injti>ted by independent
health groups or governments.

Nevertheless, such large-scale pro-
grams usually make use of community
health workers, who need the support of
local groups to be effecuve. Millions of




Mobilizing at the Grassrools

community health workers have been
trained since 1980; China alone had 1
million “barefoot doctors” and 4 million
health aides in 1981, In Bangladesh,
where 250,000 children die each year
from diarrhea. the nongovernmental
Bangladesh Rural Advancement Com-
mittee has gone door-to-door to teach 9
million mothers the use of diarrhea rehy-
dration Auids made from sugar, water,
and sald.35

Most grassroots groups aromnd the
world also neglect family planning,
again because they lack knowledge of the
opportunities. Spreading the word
about the benefis of contraception,
therefore, generally falls 0 a class of
specialized government bodies and in-
dependent family planning agencies.
Where family planning has effectively
turned the tide on excessive population
growth, however, it has done so through
collaboration between local and central
mstoutions. Thousands of mothers’
clubs in Indenesia and South Korea are
the foot soldiers of those countries’
highly effective family planning cam-
paigns. In Thailand, the Population and
Community Development Association
has trained representatives in 16,000 of
the country’s estumated 48,000 vil-
lages.36

Community groups’ indirect contribu-
tion to family planning, moreover, is
substantial. Data from around the world
show that as female education, health,
employment, and legal righis improve,
birth rates decline. Large families are
frequently a sign of the subordination of
women. Thus, although community
groups have had a small role in distribut-
ing contraceptives and family planning
information, they play what is in many
ways a more fundamenta) role: liberat-
ing women.3?

Through the weekly meeungs of
mothers’ clubs, church groups. health
committees, and cooperatives, women
emerge from the isolation of home and

(163)

field to 1wy their voices. Gradually
demystifying age-old aboos against dis-
cussing sexuality and mistreatment at
the hands of men, women gain perspec-
tive on the hardships of their lives. The
growing women'’s movements of Kenya
and Nigeria—where birth rates have re-
mained high since the sixties—may pres-
age falling ferlity in the nineties. Since
the eighties began, rural Brazil has also
seen explosive growth in women’s
groups, many of them anxious to beter
inform themselves of their legal, eco-
nomic, and reproductive rights.38

in the area of economic development,
grassroots efforts fail perhaps more
commonly than those in the social devel-
opment areas of health and education.
The basic unit of community economic
development is often the cooperative, an
association of worker-owners who form
a business together and manage it
joindy. Unforwnately, the majority of
worker cooperatives sutvive only a few
vears; their members are generally inex-
perienced in managing capital and
equipment, and they often face volatile
markets, skyrocketing inflation. and
policies unsuppertive of small produc-
ers.3?

Success is more common in groups
that join forces to accomplish well-de-
fined. mutually beneficial tasks. without
collectivizing production. A striking ex-
ample of this comes from the exwreme
north of Pakistan, where 800,000 peas-
ants live in one of the earth’s most rug-
ged terrains. In 1982, the nongovern-
mental Aga Khan Rural Support
Program began resuscitating the tradi-
tion of local self-help through a partner-
ship arrangement. 0

At thousands of mass meetings, Aga
Khan organizers offered support and as-
sistance if the village would form an or-
ganization, begin a saving scheme, and
select priority projects. By the end of
1987, 764 of the 1,280 villages had bat-
ted their way through day-long meet-
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ings to qualify. Villagers have cleared
new farmland. bored irrigation lines
through mountains, and suspended
pipes across gaping chasms. They have
saved 34 million Rupees ($£.9 million).
enough to start a regional village bank.
and have sharpened their skills in every-
thing from pouliry production to ac-
counting. Meanwhile, dozens of
women’s groups have sprung up parallel
to the male-dominated village organiza-
tions. Community orgamzing for eco-
nomic progress works in Pakistan, so
long as no attempt is made to collectivize
production.*!

Similar wisdom has arisen around the
world. In Taiwan and South Korea,
small farmers’ associations that facilitate
the flow of information and improved
secd have been the foundation of agri-
culwral productivity {or over a genera-
ton. In Zimbabwe, corn production on
black farmers’ land increased from 5
percent of the natonal harvest in 1980
to 45 percent in 1985, thanks in part (o
the services provided by small farmers’
groups, which grew dramatically during
that perod. Case siudies from Sri Lanka,
India. and the Philippines demonstrate
the critical role of peasant associations in
managing irrigation systems.42

Since most of the Third World's urban
poor are involved in what development
specialists call the “informal secior’”—
buying. trading. and selling the litter of
goods that flow through the world’s cit-
ies—that is where most urban grassroots
economic development efforts are con-
centrated. Judith Tendler performed an
in-depth review of indepencent organi-
zations’ economic development initia-
tives, and found that those groups best
able to provide large numbers of peogle
with substantial economic gains were
not the common "integrated” small pro-
jeets that include credit, managenent
training, equipment. and advice. Rather,
the successful groups tended to be
highly specialized ones that began by de-
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veloping a profound undersianding of
existing conditions in a particular sector
of the economy. Although grassroots-
oriented, they were centralized enough
to bring their force o bear on specific
legal and institutional obstacles that hin-
der progress for the poor.#3

Many of them work primarily with
women. The 22.000-strong Self-Em-
ployed Women’s Associaton (SEWA)
based in Ahmadabad. India, was formed
in 1971 as a (rade union 0 batde for
continued access to sidewalk space for
street vendors and (0 stop police harass-
ment. After each success. they have con-
sciously worked (o widen their impact.
now extending to trash collectors, ciga-
rewe rollers. and farm laborers. SEWA
provides a heartening contrast (0 most
grassroots economic projects for
women, which establish crafis. sewing,
and weaving cooperatives, actvities
where markets are usually flooded and
profit margins slim.44

Community organizing for eco-
nomic progress works, so long as
no attempt is made to collectivize
production,

Many of the most effective grass: ots
economic programs revolve around
credit. The Grameen Bank of Ban-
gladesh. for example. has atwracted
worldwide auention for its distribution
of over 400,000 tiny loans. averaging
$60 apiece. The funds go largely w©
women for investment in micro-enter-
prises that involve the purchase of a
goat, for example, or a rice-huller, or
‘ools for wood cutting. On first entering
a village, Grameen’s “bicycle bankers”
simply tell landless peasants about the
bank’s credit offer. Those interested
must find four others and form a "soli-
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darity group’ to apply. The needicst two
are given loans first, and if they make
their weekly payments on ume, the oth-
crs gel theirs; pecr pressure tikes the
place of loan collateral.#®

Gramcen is not in the busines: of
community organizing, but it has had
that cffect nonetheless: dozens of loan
groups have begun community schools,
gardens, and sanitary latrines. With over
100 new branches added each year, Gra-
meen's track record is truly exwuaordi-
nary and has inspired a bevy ofimitators
on other continents. As Grameen presi-
dent Muhammad Ytinus points out,
however, short-term credit is no substi-
wte for necessary reforms in national
ax, investment, and tenurc policics. It
would be unfortunate if effective credit
programs such as Gramcen’s become
vicwed as a panacea—the latest fad to
sweep development institutions 6

. In particular, for those who arc cx-
cluded from access to productive re-

sources, sell-help of necessity takes on

a more confrontational style. The
Bhoomi Sena land movetnent of adrvasis
(tribal pecople) in Maharashtra, India,
for instance, has struggied for 15 years
to regain the wribal land base that was
appropriated by moncylenders and tim-
ber barons early this cenwry. In the
Philippines and El Salvador, maldistri-
bution of farmland fuels grassroots ac-
tion in its most violent form—civil war.
And in Brazil, gross inequality in tenure
hamswrings  agricultural  producton,
Brazil's 10 million landless and mar-
ginal peasants began 1nass occupztions
of unused private estates in the early
eighties and have, in wrn, suffered
fierce reprisals from landowners. Am-
nesty International reports thix 1,000
Brazilian peasants have been killed
since 1980, mostdy by hired guns.?? All
too often, grassroots initiatives run into
the brick wall of oppressive political
and economic power,
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PROTECTING THE EARTH

In Novewber 1987, 2,000 low-caste la-
borers and farmiers from Kantataka.
India, performed one of the most pecu-
liar acts of civil disobedience in that na-
toit's long Gandhian history: they
uprooted 100 wees planted as part of a
massive goveritinent reforestation cam-
paign. That villagers should destroy
wees in such a fuelwood-sterved land
appears litde less than self-desuructive;
in fact, 10 was perfectly reasonable. The
trees, cucalyptus to be used in produc-
1ion of rayon, were planted by a private
company on what had been conunon
land where the poor gathered wood.
The poor were defending what was
theirs. 18

As officials in northern and souwthern
capitals alike grow increasingly aware
that a sound resotirce base is crucial for
real social and economic progress. a
stream of self-described *sustainable de-
velopment” projects has tagun to (low
from the pens of development plimners.
Nowwithstanding their good intentions,
this round of ventures could fail as badly
as earlier ones if they disregard the les-
son of Karpnawaka. The Mindanental
questions of sustainable development
arc. by whom and for whem? Sustainable
developinent imposed from on high is
rarcly sustainable; it mayv not cven be
devclopment.

Environmental quality is not a luxury,
Those who live beyond the borders of
the world’s industrial cconomy subsist
on naturc’s surplus——on organic soil fet-
tility for food, on stable hydrological cv-
cles for water, and on forests for hicl.
Environmicnaal  degradation,  conse-
quendy, has a direct, tangible meaning:
hunger, thirst, and fuel scarcity. No linc
can be drawn between economic devel-
opment and cnvironmenial protection.

Many communities have radiuonal
resource management systems that cf-
fectively husband nawral systems, but
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when authority over ranges. forests, or
fisheries is vested in distant institutions,
the ragedy of the commons all teo ofien
sets in. Nepal nadonalized its forests in
1957, ostensibly "t protect. manage,
and improve’ them. The result, how-
ever, was disastrous, as villagers® ume-
honored management sysiems broke
down and the welter of unchecked indi-
vidual intercsts overwhelmed govern-
ment forest institutions. Twenty vears
later, the Nepalese government reversed
itself, slowly handing over woodlands to
intervillage councils. The reform has not
decentralized control far enough, vet
local mechanisms of restraint seem o be
recuperating, with dramatic forest resto-
ration in scveral cases.t?

Traditional resource management
mechanisms can also be overmrun by
forces internal w0 the coinmunity, such
as population growth, or external to it,
such as commercial interests. Communi-
tics arc most apt to protect their envi-
ronment against the lauer, which pro-
vide a visible adversary against which to
mobilize. For example, traditonal fish-
ers of northeastern Brazil, the Philip-
pimes, and the Indian states of Goa and
Kerala have built vocal movements for
saleguarding occan fisherics against
commercial trollers and industrial pol-
lucer,.50

In n¢ world’s disappearing tropical
forests, community action is also ac-
celeraung. Every tropical forest, from
the Congo w Kalimantan, has human
residents who live from its natural sur-
phus. The wraditional inhabitants of the
world’s largest rain ferest, in the Ama-
zon Basin, include rozens of tribes of
Indians and perhaps a half-million rub-
ber tappers, a guild of workers who trace
their roots and the'r residence in the for-
ests to the cyelica' rubber booms of the
late nineteenth and early twenucth cen-
turies. They eamn their keep by tapping
the rubber trees spread liberally through
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the forests. Since tee sixties. a scries of
powerful cconomic and political forces
have thrown waves of landless peasants
and wealthy land specnlators inw the
jungles, where they have driven the rub-
ber tappers out—somectimes at  gun
poing5!

In the remote Brazilian state of Acre
on the Bolivian border, by contrast, 30,-
000 rubber tappers took a stand in the
late sevenues, using improvised nonvio-
lent methods. Where clear-cutting had
begun, men, women, and children
peacefully occupied the forest. putting
their bodies in the path of destruction.
More recendy they have waken their pro-
tests into the courthouse, the legislative
chamber, and the governor’s mansion.
They have helped reshape World Bank
and Inter-American Development Bank
lending policy by showing that, over the
long run, nawral rubber production is
more profitable per hectare than caule
ranching or fanning,5?

Bolstered by an unprecedented alli-
ance with indigenous tribes and the scat-
tered beginnings of a nationwide rubber
tappers movement, Acre’s union has
pushed hard for an end to the destruc-
tion of their land base—and w vivlence
against their members, (In June 1988, a
landlord’s hired assassins killed Ivair
Higino de Almeida, a local peasant run-
ning for county council with rubber tap-
per support,) With help from interna-
tional environmental groups, the ynion
has called on the Brazilian government
o sct off large “extractive reserves”
where rubber tappers can carry on their
way of life in perpetuity. It has also given
the wappers the strength (o open a dozen
community schools. a health program,
and a marketing cooperative .53

Across the Pacific, Borneo’s dense
woodlands have become a foundation of
Malaysia's foreign-exchange strategy,
providing the country with most of the
$1.6 billion worth of tropical hardwoods
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it exported in 1986. The forest is home
to tie Dayak wribes, however, who want
1 cut only on a sustamable basis and
have battled state-supported timber
companics by construcung roadblocks
and appealing o European consnmers
to boycouw Malaysian hardwoods. To
dare, unforwunately, they have had less
success than the rubber tappers. due w0
greater govermment intransigence, The
official attitude is sunmimed up by swate
minister of the enviromnent Datuk
James Wong. himself a timber wcoon:
*“There is too much sympathy for the
Dayaks. Their swidden lifestyle nust be
stamped ont."54

The world’s 1nost famous community
movement for forest protection. Chipko.
was born in the Garhwal hills of Utar
Pradesh, India. One movement story has
now virtually ascended into mythology.
In March 1973, as a umber company
prepared to fell wrees above impover-
ished Gopeshwar village, local men,
women. and children rushed 0 the
woods and hugged the trees. daring the
loggers to let the axes fall on their
backs.55

Less well known is that Chipko is
now far more than a reargnard action.
The movement has deepened its eco-
logical understanding and, in the words
of movemnent-follower Vandana Shiva,
"widened from embracing wrees 10 em-
bracing mountains and waters.” In
1987, for example. activists erected a
seven-month blockade at a limeswone
quarry that was destroving the Doon
Valley ccosyvstem. Expanding geograpli-
ically to all points of the compass.
Chipko has gone beyond resounrce pro-
tection to ccological managem ent, res-
toration, and what members call “'eco-
development,” The women who first
guarded trees from loggers now plant
trecs, build soil retainer walls, and pre-
pare village forest plans.5¢

Groups organize most readily o de-
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fend their resource base against the in-
cursiou of others, but they may also or-
ganize o reverse deterioration driven by
forces internal © the commmnity. As
Kenva's forests shrink, for inswnce.
thousands of women’s groups. vouth
clubs, and harambee societics have
monuted local ree plantng drives. The
National Council of Women of Kenya
mangurated its Greenbelt Movement in
1977, calling on women's groups across
the conntry to turn open spaces. school
grounds, and road sides inwo forests.
Over a million trees i1 1,000 greenbelts
are now straining skyward. 20,600 mini-
greenbelts have taken root, and upwards
of 670 community tree nurseries are in
place. Meanwhile, Kenya's largest
women’s development newwork, Maen-
deleo Ya Wanawake, with its 10,000
menmiber gronps. initiated a campaign in
1985 0 conttruct wood-saving im-
proved cookstoves.57?

Chipko has gone beyond resource
protection to restoration and “eco-
development.”

Kenva takes soil conservation as seri-
ously as tree planting. and again women
are the mainstay of the crusade. Writer
Paul Harrison relates a tale representa.
tive of the achievements of Kenyan
women’s groups. Kimakimu hill, which
towers over the town of Machakos, was
so badly eroded from forest clearing and
plowing tha: gaping chasms had opened
on us face, “In 1981, the Kaluodi
women’s group began an ambiuous se-
ries of conservation works on the hill
side. By 1985 all but a handful of farms
were terraced, and the whole hillside was
notched with zigzagging cuc-olf drains o
channel rainwater away f{rom the
fields,s®
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The Naantiuovement of Burkina Faso,
which now spills over under different
names into Mauritmua, Senegal. Mali,
Niger, and Togo. is rentarkable in a
number of ways. Reviving pre-colonial
scll-help wraditions, the movement wit-
leashes vast stores of peasat kinowl-
edge. creativity, and energy to loosen
the grip of poverty and ecological deteri-
oration in the drought-prone Saliel. (Sce
Chapter 2.} Each year during the dry sea-
son. thousands of villages underiake
projects that they choose and design
with minimal assistance from outsiders.
Along with five neighboring communi-
ties. for example, Somiaga built a large
dam and a series of check dams to trap
drinking and irrigation water and to slow
soil erosion. Villagers piled caged rocks
by haid to form a dam 180 incters long
and 4 meters high. Meanwhile, hundreds
of Naam farmers have adopied a simple
technique of soil and walter conservation
developed by Oxfan-UK. in which
stones ave piled in low rows along the
contour to hold back the runoff from tor-
rential rants. While halung soil loss.
these diguetes increase crop yields dra-
matically.5?

As deterioration of the resource base
pushes environmenutal issues 1o the fore
of many communites’ concerns. the
foundauons of a new international envi-
ronmeittal movemei are in place. Local
and national groups are extending tenta-
tive feelers out around the world. form-
ing effective communication channels
arcund issues of common interest. Just
in the last year, internauonal environ-
mental networks have been formed in
Africa and Lztin America, adding to that
already exisiing in Asia. Environmental-
ism in Brazil has taken off in the eighues,
and Sri Lanka has an environmendal con-
gress with 100 member groups. New re-
gional. continental, and global alliances
form each year, adding strands to the
thickening web, 60

183

REFORMING DEVELOPMENT

Despite the licartening rise of grassroots
action, humanity is losing the struggle o
hall ecological decline. For every peas-
ant league that staunches the hemor-
rhage of Lopsoil from a watershed, doz-
ens more fail. Hundreds of communtities
remain tnired it fatalism for each one
that rallies to the coninion cause.

Deep reforms in broader institutions
are the key 10 unleashing a wider grass-
roots ntobilization. because no popular
effort exists in an msuational vacuum.
An iniricate matrix of human siructures
shapes the local space where grassroots
groups work. a matrix that includes
churches, political pardes. and social
clubs, as well as international develop-
ment  agencics and  governments.
Whether intendonally or not, these insti-
tutions create many of the opportunities
and incentives for organized action; they
also create many of the obstacles. In al-
maost every case cited in the chapter thus
far, larger instwutions played au inpor-
tant role at differemt points in the pro-
cess. 51

Local groups cventually collide with
forces thev cannot control. Peasant asso-
cialions cannot enact supportive agricul-
tural policies or build roads 1o distant
markets. Women's groups cannot de-
velop and test modern contraceptive
technologies or rewrite bank lending
rules. Forest people cannot give them-
selves a seal at the 1able in national for-
est planning. Thus, perhaps the greatest
irony of community acion for sustaina-
bility is that communities cannot do it
alone. Small may be beautiful, but ;¢ can
also be insignifican1.5?

The prospects for grassroots self-help
are further limited i a world economy in
which vested interests are deeply en-
trenched and power is concentrated in a
few nadons. Federal budget deficits in
Washington drive up interest rates
worldwide, and protectionism in Europe
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and Japan reduces marketss for many
Third World exports. The combination
of international debt payments and in-
dustrial-country wrade barriers costs de-
veloping nadons about three umes what
they receive in developnient assistance
each year. Thus reforms ac the interna-
tional level are as imporwant as those at
the village level 63

The paradox of the relatonship be-
iween community movements and inter-
nauonal developmentinsdiuons is that
both subscribe o the same goals and
both need what the other has. yet only
rarely have they worked effectively to-
gether. Many community organizations
have deep misgivings about what they
perceive as heavy-handed intervendon-
ism on the part of mulilateral and bilat.
eral bodies such as the World Bank and
U.S. Agency for Internauonal Develop-
ment (AID}. Development agencies, for
their part, generally view community or-
ganizatons as unstable amateurs, junior
partners in the serious business of devel-
opment.

A simple distnct’on untangles the is-
sues that hog-te foreign assistance—the
distinction between aid and develop-
ment. Much that passes as aid does not
foster development. while much devel-
opment has nothing 1o do with aid. Real
development is the process whe=ehy in-
dividuals and societies build the capacity
o meet their own needs and improve the
quality of their own lives. Physically, it
means fAnding solutions to the basic
necessities of nutriious food, clean
water, adequate clothing and shelter,
and access (o basic health care. Socially,
it means developing the instuwtions that
can promote the public good and re-
strain individual excess. Individually. it
means self-respect. for without personal
digniiy economic progress is a charade.

On a thetoncal level. international de-
velopmem insututions began singing
the praises of community development
and popular participatdon in the fifiies.
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but practice has been another mauer.
For most governments and development
agencies,  “grassroots  participation”
means geiuing peasams and slum dwell-
ers to build dtheir own roads and
schools—things they would never dream
of demanding of the rich. The cnucal
element. control over the goals and pro-
cess of development. has never gone 0
the communites ithemselves. Some
European agencies and many charitable
donors go further toward putting partic-
ipation into practce, but sdll. develop-
ment assistance that is truly responsive
o the imitiauves of the poor is rare.%4

Small may be beautiful, but it can
also be insignificant.

This cautionary note notwithsianding,
many developmem assistance institu-
tons do seem o be in the midst of a
period of re-cvaluation. A track record
over decades that can at best be termed
disappointing has prompted them to
look for more people-centered ap-
proaches. A growing fraction of bilateral
assistance is already channeled through
northern charives such as CARE. seen
by development agencies as a cost-ef
fective alternatve 0 weak or corrupt
government ministries.55

Indeed, grassroots  development
seems (o have proved its effecuveness 10
such an extent that large aid donors
want (o jump on the bandwagon. The
problem is, they want to jump on with all
their weight—without first undergoing
the necessary restructuring and reonen-
tanon. Within assistance agencies, ad-
ministrators arc rewarded for the num-
ber of dollars they move across their
desks rather than their sensituve support
of the local process of change. It is no
surprise that they choose large, capital-
intensive endeavors. Most development
projects are, in this sense, “funding-
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led™; development. by contrast, is people-
led.68

Those closest to the process of grass-
roots development rightfully warn that
indiscriminately pumping money into
community organizations and indepen-
dent groups would be as bad as not sup-
porting them at all. Overfunding can
subvert local control. distort comnwnity
priorities, promote capital-intensive
technologies over effective local ones,
and fucl jealousy between organizations
that should be allics.87

Most development projects are
“funding-led’’; development, by
contrast, is people-led.

The cenural lesson of Naam, Sar-
vodaya, harambee, and Chipko is that
while money is necessary, it is far from
the most important ingredient, What
counts is organization, and t ae local mo-
mentum, initiative, and cont-ol it gener-
ates; although the organizing process
cannot be forced from the outside, it can
be nurwred and catalyzed. Funding
should match and grow with a group's
capacity o cmploy those funds effec-
tvely.

Another problem crcated by money-
centered development programs is a
paralyzing burden of paperwork. An in-
stintionalized fear of misappropriation
and graft creates what one AID em-
ployee terms an “ambience of pre-emp-
tive cowardice,” Required to account for
every cent distributed and tabulate every
benefit delivered. aid agencies demand
reams of accounts and reports, prior ap-
proval for all decisions, and elaborate
planning that extends o minutiae. A
British researcher reports that the quar-
terly accounts a German agency re-
quired of a tiny Bengali independent
group “weighed over two kilograms and
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included . . . a line item and supporting
vouchers for the food supplied w the
dog that guards the stores.”58

If burcaucracy is the organizational
culwre of aid agencies, the culture of
community groups and the independent
groups that support them could be
called "visionary ad hoc-racy.” Operat-
ing in the context of marginalized vil-
lages and slums, they confront constant
change, unswable priorities, and short-
lived opporwnities. Working relatdons
are founded not on contractual obliga-
tions but on mntal trust. The logical
but unforwnate result of combining bu-
reaucracy with colnmunity groups is a
clash of organizational culwres that
leaves both sides resentful and discon-
tent. The creative energy and commit-
ment of community workers is wasted
filing reports and stifled by arbitrary
planning periods. Aid administrators’
technical training, meanwhile, is frus-
trated by attempting 0 manage such an
unpredictable process.

The “project’’—necarly universal in
the fi:ld of aid—is another source of
problems. For development agencies, a
project is a discrete, defined entty: an
elaborately planned and budgeted un-
dertaking in a limited time frame with a
long list of prescribed procedural steps
and stages. For community groups, by
contrast, development is a process that
at various points may involve particular
efforts such as digging wells or planting
trees, but that has neither a beginning
nor an end, nor a final evaluation or pro-
ject document.

With leadership from the independent
sector, the outlines of a new assistance
compact between grassroots groups and
northern donors are beginning to take
shape. Third World independent and
grassroots groups will shoulder more
and more of the responsibility for dinect
work, as their northern partners graduy-
ally rewreat 1o a funding and support
role. Simultancously, northern groups
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will work harder to educatc the public of
industrial nauons about the reality of life
in the Third World and to pressure in-
dustrial-country governments to pursue
policies that further the prospects of the
poor majority, not only in assistance but
more significandy in internadonal debt
finance, trade, and military policy. Their
most important role will be as a voice for
the world’s poor in the nations of the
world’s wealthy,7?

As this wransition evolves, acdon is
also called for to overcome “project-
itis.” Specifically, funding should bc
process-oriented, given o an organiza-
don on the basis of its past record and an
agreement on goals and principles of op-
eration. Initial funding would be small—
sometimes less than  $10,000—and
would increase steadily as the local
group developed a capacity (o use larger
sums. The relationship would involve
more than funding, however, moving (o-
ward a long-term goal of equal parwmer-
ship through information sharing, train-
ing. and building of an intemational
nework.”!

The U.S.-funded Inter-American
Foundaton, which grants sums gencr-
ally under $100.000 to grassroots
groups and independent development
organizations through a highly qualified
field staff; is protected by institutional
autonomy from foreign policy priorities.
In 1980, Congress created a parallel
body called the African Development
Foundadon, which is now getting off the
ground after surviving several attempts
at political sabotage from the Reagan ad-
ministradon. Oxfam-UK and its name-
sakes in Belgium. Canada, and the
United States have been committed to
promoting lacal initatives for perhaps
longer than any other major charitable
donor. Ashoka, an American founda-
tion, has seen the importance of process
funding. It provides no-strings-attached
grants (o rising community organizers
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and creative advocates it the world’s
most populous developing nations.”?

If aid is 10 support development insti-
wuons nced nothing less than to be
wnied o their heids: they must learn o
take their lead from the village water
committees, lealth workers, and tree
planting brigades. For particular insttu-
tionts tlus will mean different things. Bi-
lateral agencies should be isolated from
the yearly shifts of forcign policy. as arc
the Inter-American Foundadon and the
Swedish International Development Au-
thority. In addition to drasucally cawing
paperwork, they can progressively de-
centralize operations so that their staff'is
on the ground witdt dic development
process itself.?3

Mululateral  development  hanks,
which increasingly lend o governments
not for projects but w implement certain
pohcies. such as “*strucwural adjustment”
austerity measurcs, could use that same
leverage on governments to create an
institutional environment supportive of
grassrools action—a critical condition
for local success. They can also open
their planning process and policy dia-
logue to grassroots partcipation. De-
signing major development programs
and policies without consulting local
people is Iike prescribing medicine with-
out asking what lwrts.?¢

Northern charities can accclerate their
progress along the spectrum from giving
out groceries 1o supporting the efforts of
the poor 0 help themselves. Equally im-
portant, they can educate policymakers
and the public in industrial nations
about the true conditons and priorities
of the poor. Charities can also pioneer
intemaconal forms of parucipaton in
development assistance policy, by put-
ting grassroots representatives on their
boards of directors. and by refining fex-
ible funding relations.

Deep down. working with the grass-
roots is a philosophical atuwde, an alle-
giance. "Grassroots development is a
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way of waveling. more 1han a goal,”
writes Pierre Prade) rand. a Freich col-
laborator with Naami. "It means being
ready (o travel in @ mamumie wagon with
people—with all the delays, punares.
breakdowns, and sweat that implics—
rather than driving along in one’s air-
conditioned Range Rover with two spire
wheels. cool Coke in the icebox, and a
fixed timetable.”75

FroOM THE BOTTOM AND THE
Topr

Reforming the world’s development as-
sistance agencies. official and unofficial.
will be a monumental task. But the larger
vhallenge in reversing global deteriora-
tion will be to forge an alliance between
local groups and national governments.,
Only governnients have the resources
and authority o create the conditons
for full-scale grassroots mobilization—
and IlOlhiIlg less will now suffice if sus-
1ainability 1s (0 be achieved. As grass-
roots development theorist  Sheldon
Annis writes: "It may well be that wild-
flowers grow by theinselves. But grass-
roots organizations do not, They are ¢cul-
tivated, in large measure, by just policies
and competent government agencies
that do their job.”78

In the rare cases where a national-
local alliance has been forged. extraordi-
nary gains have followed. South Korea
and China have used village-level orga-
nizations (o plant enormous expanses of
trees, implement nadonal populauon
policies. and boost agricultural produc-
tion. Zimbabwe has wrained over 500
community-sclected family planners to
improve maternal and child health and
conuol population growth. In the year
after the 1979 Nicaraguan revolution. a
massive literacy campaign sent 90,000
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volunteers inw the counuryside; in one
year, they raised hteracy from 50 w 87
percent. In 1984, Burkina Faso immu-
nized tiwee quarters of its cluldren
against ineasles, meningius, and yellow
fever in the space of three months.
Kenya is waging war on soil erosion, as
thousands of wonten’s groups terrace
mountainsides with crude shovels and
hoes.??

During World War 11, millions of So-
vict. American. Asian, and European
avilians recycled materials. conserved
cnergy, and planted victory gardens to
boost food producnon. Today, the
threat to global secunity from ecological
degradauon merits a similar mobiliza-
tion. (Sec Chapter 8.) Although un-
precedented in scope. the actions neces-
sary are far from mysterious: in fact,
millions have been engaged in them for
years. What is required 1s an enormous
number of simple acts: organizing local
groups, teaching literacy and preventive
health care, spreading family planning,
and planting trees,

Many things can be accomplished, of
course, short of a wholesale govern-
ment-grassroots mobilizadon. No sate
is monolithic: even in Marcos’s Philip-
pines, the Nauonal Irrnigauon Adminis-
trauon transformed itself into a people-
centered insutution, cooperating with
peasant associations. Such changes are
already promoted by grassroots groups
and could be supported by muldlateral
institutions like the Internadonal Mone-
tary Fund. which currently yses its lever-
age to impose austerity plans on Third
World governments.”®

In many cases. the mobilization re-
quired is not one of performing a certain
task but of enacting a policy. Grassroots
energy spent collecung boules for recy-
cling, for example, might be beuer spent
campaigming for citywide recycling col-
lecuon. Because western industrial
countries have such disproportionate
power in the international economic sys-
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tem, their citizens have a special respou-
sibility in applying pressure on lawmak-
ers w establish farsighted policies on in-
ternadtional debt and trade. They can
also use the power of their pocketbooks
o support socially conscious and envi-
ronmentally sustainable enterprises.

Full-scale grassroots-governmentpart-
nership can only come about when a mo-
tvated and organized populace joins
forces with high-caliber leadership, a
prospect thac is unlikely n many coun-
tries without political change. Unre-
presentative elites rule inany nauons and
all wo often they crush popular move-
ments rather than vield their preroga-
uves; elsewhere, powerful interests
vehemently defend the siaws quo. Inthe
end, self-help will clash with these
forces. Like all development. self-help
merges inw politcs: itis the struggle w
conwrol the fuwure. Particularly where
governments are nondemocratic, that
struggle holds the potenual w0 erupt in
conflict, confrontadon, and violence.

In the final analysis, the most lasung
contribution of community groups may
not be the direct benefits they provide
their members but the fundamental
changes they bring w the world’s polid-
cal landscape. Self-help organizadons
formed in Philippine slums in the seven-
ues, for examptle, played an important
role in the “people’s power’ revolution
that woppled the Marcos dictatorship in
1986.79

The time has come—indeed it may be
slipping away—for grassroots mobiliza-
tion worldwide to put our civilization on
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a sustainable base. Until governments
and internadonal instwdons join the
struggle. it cannot succeed, but in the
meantime hope lies with individual citi-
zens. Qur most gifted. young and old,
have a critical role o play in the commu-
nides where they live. To be seeds of
change. these men and women will need
a clear personal vision and deep deter-
minanon mixed with patience, humility,
pragmarism, and insight.

They will join a grassroots campaign
already being waged in the villages and
shantytowns of the Third World: In the
war-ravaged south of Zimbabwe, villag-
ers gather at dusk to plan the wells and
ditches they will dig 1o combat drought.
In a Brazlian favela called People of
God. wwo young doctors work with a
team of neighborhood women o teach
preventive health care. In a remote
Bolivian jungle, a band of Indians de-
mands an end o clear-cutting by dmber
exporters in favor of sustainable foreswry
by local people.8?

Whether these heartening beginnings
become a global ground swell depends
only on how many more individuals
commit their creativity and energy to the
challenge. One wruth becomes cleater
with each passing year: we humans are
the only force in the world powerful
enough to end global poverty and envi-
ronmental degradation. 1i.= inescap-
able lesson for each of us is best disulled
in the words of Angeles Serrano, a
grandmother and community activist in
Manila’s Leveriza slum—"Act, act, act.
You can’t just watch, 8!
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Outlining a Global
Action Plan

Lester R. Brown, Christopher Flavin,
and Sandra Fostel

Many societies have been severely 1ested
over the several thousand years since
civilization began. Some successfully
met the challenges confronting them
and thrived; others did not. But the
world as a whole has never been so chal-
lenged as it is today. The questions hu-
manity now faces are profound ones:
Can we protect this and future genera-
tions from harmful doses of ultraviolet
radiation? Can we avoid the biological
impoverishment of the earth projected
for the next two decades? Can we head
off runaway climate change? Can we
bring population and food supplies into
balance so that famine does not persis-
tently stalk the land?

An affirmative answer to these ques-
tions depends on restoring and preserv-
ing the conditions that make the earth
habitable, a place capable of supporting
a diversity of life and modem civiliza-
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von. Human activities have pushed the
plane(’s natural support systems danger-
ously out of kilter. Continuing on 2 busi-
ness-as-usual path thus virwaily assures
severe economic disruption, social insta-
bility, and human suffering.

In these last few years of the wwentieth
centuty, difficult questions are emerging
of social equity, national sovereignty,
and individual rights and responsibili-
ties. A person may be able to afford a
large, energy-consumptive automobile,
but can the planet afford it? Indeed, how
many carbun-emitting automobiles can
the aumosphere tolerate without the
planets habitability being threatened?
Similarly, a couple may desire and be
able to support several children, but can
the planet afford several children per
family?

Issues of equity also span the genera-
tions. Does our genecration have the
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right to extinguish plant and animal spe-
cies that have cvolved over millions of
years? Do we not have an obligaiion 10
prescrve our biological heritage for fu-
wre generations?

Like it or not, we hnd ourselves in a
world where we are responsible for each
other's well-being. Ineflicient use of fos-
sil fuels in the Soviet Union and the
United States contributes to  global
warming and thus to the eventual inun-
dadon of rich cropland in the Nile River
delia of Egypt. Uncontrolled air pollu-
tion by any country in central Europe
threatens forests throughout the region.
The use of chlorofluorocarbons anv-
where puts the ozone laver at risk every-
where.

In the end, it is we as individuals
who are being tested.

Never have national governments and
internatonal institutions faced prob-
lems more difficult than those now
before thein. Qur agenda for action
focuses on four arcas: developing en-
ergy strategics that have climate protec-
tion as their cornerstone; expanding the
earth’s forest cover so as 10 meet basic
cconomic and environmental needs in
the Third World and to slow global
warming; redoubling efforts (o mect
food nceds in light of an ominous trend
of declining per capita grain production;
and braking the tremendous momentum
of population growth that already is un-
dermining living standards in large parts
of the world.

Obviously. a comprehensive global ac-
ton plan would include many other is-
sues—infant  mortality,  inequitable
wealth distribution, and industrial pollu-
tion. to name a few. But failure 10 meet
the challenges outlined in this chapter
will make dcaling with other pressing
problems virtually impossible. While re-
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ducing Third World debt and demilica-
rizing the global economy are not ad-
dressed in this agenda, they are
prerequisites for successful implementa-
uon of the specific measures we are sug-
gesting,

The capacity of national leaders and of
international institutions will be severely
tested in the effort © put the world on a
finm eccological and economic footing.
Yetin the end, itis we as individuals who
are being tested. Our values collectively
shape sociul prioritics—what policies are
formulated, how resources are used, and
when change begins to occur.

A CLIMATE-SENSITIVE
ENERGY STRATEGY

‘I'here can be litde doubt that energy

production is now chunging ihe carth’s
cliinate-=and with it many of the natural
svstems on which humanity depends,
{Sce Chapter 1.) Food production, water
supplies, forest products industrics, and
fisheries will all be at risk if global warm-
ing conunues to accelerate during the
next several decades. 'The huge quanti-
ties of oil, coal. and natural gas that
fucled the inodern age may well lead o
its decline.

‘There are no quick fixes to this prob-
lem.  Avoiding destruciive  climate
change will require a fundamental reor-
dering of national encrgy prioritics
within the next decade. Carbon dioxide
(CO,) accounts for about half of 1i.c glo-
bal warming now occurring, Producing
less CO4 requives nsing less fossil fuels,
which 1ncans that other cnergy sources
must be found to run the global econ-
omy.

What would a serious effort at slowing
climate change look like? There are es-
sentially three ways to displace fossil
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fucls: umproving energy cflicicney,
thereby acconiplishing the same tasks
nsing less oit and coal; developing re-
newable sources of energy; and expand-
ing the use of nnclear power. Onr con-
clasion is that the sinnltancons pursnit
of renewables and cfliciency—and the
abandonment of the nuclear power “op-
ton"—is the only safe and cost-cifective
way to slow global warming. Mcanwlile,
nawral gas has an important role o play
as aransinon fuel since it produces icss
carbon per unit of energy 1han do the
other fossil fucls.

The problem with nuclear power is
that over the past 40 vears it has ab-
sorbed the preponderance of govern-
ment energy invesunents and diverced
attention from other auractive options.
Nuclear power dues provide about 15
percent of the world's electncity, and
could in theory be used to replace coal-
fired power plants and reduce carbon
cwissions. But this is not a practical re-
spousc. Since its troubled start, nuclear
power has becn a problem-ridden tech-
nology: unlike renewable energy, its
problems are growing. It has become in-
creasingly expensive and accident-prone
in the pastdecade. And the criucal prob-
lem of disposing of radioactive wastes
has yet w0 be solved.!

To replace all coal-fired power plants
with nuclear oues by 2025 would require
bunilding a minimum of one plant every
two and a half days for 38 vears. The
world would have 18 imes as inany nu-
clear plants as it does today at a min-
mum cost of $144 hillion annually, and
carbon cmissions would still be higher
than they are now. Nuclear power could
of course be pursued as one of a long list
of options, but for this it is poorly suited.
Even on a limited scale, this energy
source requires vast financial resources
and technical skills. curtailing the devel-
opment of other options. As construc-
tion, opcrating. and decommissioning
costs have grown, nuclear power has
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become a prohibiuvely expensive way of
providing clectriaity or displacing car-
bon cmissions. Throughout most of
North Amcrica, Western Europe, and
cven the Soviet Union, people are reject-
ing the expansion of unclear power. Un-
less the technology is completely re-
vamped and there is a sca clange in
public atdtudes. both of which are still
remotc, thatscale of expansion is inipos-
sible.?

Improved encrgy efficiency can have a
much larger and more imnediate impact
on carbon emissions and global warm-
ing. For example, the cfficiency of U.S.
buildings, indusiry, and transportation
improved 26 percent between 1973 and
1687; this kept carbon emissions at 1.2
billion tons per year instead of reaching
1.6 billion tons annually. An additional
output of 300 nillion twns of carbon
cnissions was  ‘ded by efficiency im-
provements in other countries. Similar
gains in cfficiency are possible in the fu-
ture using already available technolo-
gics.?

No other approach offers as cost-
effective an opportumty for hm-
iting carbon emissions as energy
efficiency does.

Shifting w more fuel-efficiecnt trans-
portation can sharply reduce carbon
cmissions. The world’s nearly 400 mil-
lion cars currendy spew 547 million wns
of carbon into the atmosphere each year.
10 percent of the total from fossil fuels.
Projections based on recent trends
would have thesc emissions nearly dou-
bling by 2010. However, if a combina-
uon of improved mass transit, greater
use of bicycles for short trips. and a car-
bon tax kept the world fleet to 500 mil-
lion cars by the year 2010, and if these
vehicles averaged 50 miles to the gallon
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rather than the current 20, autoniobile
carbon emissions wonild fall 1o 274 nil-
lion tons, half of what they are woday.
(Prototype cars have already been devel-
oped tliat get over 70 miles per gallon, )4

Carbon emissions can also be lowered
by improving the efficiency ofelectricity-
using devices. Correntdy, 64 percemt of
the world's electricity is produced using
fossil fucls (chiefly coal). accounting for
27 percent of global carbon emissions
from fossil fuels (1.5 billion ons annu-
ally). Electricity is nisetl in many different
ways, all of which can becoine far more
efficient. Based on current techuologics,
for example. eleciric motors can be
niade at least 40 percent more efficient
than they are today. and refrigerators 75
percent,

More-efficient liglhting systems have a
particularly large potential. Worldwide,
lighting accounts for about 17 percent of
elecricity nse or 250 niillion 1ons of an-
nual carbon eniissions. These emissions
contunue 1o grow rapidly as electric light-
ing is used more widely in developing
countries. If the world were 1o double
the eff. iency of these sysiems by tic
year 2010, it could cut a projected 450
million tons of carbon eniissions from
lighting in half, 10 225 million tons. For
common household use, compact fluo-
rescent bulbs using 18 waus of electric-
ity can aiready provide the same illumi-
nadon as incandescent bulbs that use 75
watts, Improved bulbs and ballasts can
cut the electricity use of commercial
buildings’ lighting by 75 percent using
existing technology.$

Cogeneration (the combined produc-
ton of heat and power) also has enor-
mous potential to improve the efficiency
with which electricity is generated. This
technology, already extensively used in
some countes, allows the inevilable
waste heat from electricity generation 10
be used directly by buildings or industry
or for further electricity generation in a
combined cycle system.”
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Switching from a conventional 1,000-
nicgawatt coal-fired power staton o a
coiibined cycle system allows a 30-per-
cene mprovenein in efficiency and a
commensurate cut in carbon emissions
of 568,000 twons per year. However,
switching to a natwral-gas-fired, stcam-
injected wrbine permits a 70-percent cut
in carbon emissions. For the world as a
whole, improving the average cfficiency
of today's | inillion megawaus of coal-
fired capacity by 30 percent could cut
carbon emissions by 312 million tons.8

Aboiu 5.5 billion wons of carbon were
enitted through fossil fucl use in 1988;
this will go as high as 10 billion tons in
2010 if it grows at just 3 percent annu-
ally. Overall, encrgy efficiency improve-
ments worldwide bewween 1990 and
2010 could make a 3-billion-ton differ-
ence in the annual amount being
released to (ie atmosplicre. A study by
Irving Minwzer of the World Resources
Instwute suggests that a continuing re-
ducudon in emissions of this magnitude
could make a difference of 0.5-1.5 de-
grees Celsius in the global average tem-
perature by 2075, There is simply no
other approach that offers as cost-cffec-
tive an opporwnity for limiung carbon
emissions as energy efficiency does.?

Renewable sources of energy do not
have nearly as large a potenual o dis-
place fossil fuels in the years immedi-
ately ahead as energy efficiency improve-
ments do. However, that potenual will
grow as the technologies are improved.
The outlines of a successful strategy al-
ready exist. Solar, hydro, wind, and geo-
thermal power have been pursued with
notable successes by governments and
private companies since the mid-seven-
tes. Across a broad spectrum of 1ech-
nologies, costs have fzallen steadily and
performance has improved. If renewable
sources are 10 supply a large share of the
world’'s energy by mid-centwury, then
they must be vig.rously developed
today.10
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Hydropower supplies about 21 per-
cent of the electricity produced world-
wide, displacing 539 million 1ons of car-
bon that would otherwise be emiued
cach year. Solar colleciors are a major
source of hot water in Israel, wind poswer
has waken hold in California, and geo-
thermal energy is a inajor clectricity
source in the Philippines. 1t

Solar photovoltaic cells, the cost of

which has fallen 90 percent in the past
decade, are already heing widely used on
remote communications systems  and
porl'lbl(: electronic devices. Photovolta-
ics are already an economical electricity
source for ‘Third World villages, and as
costs [all further m the next decade they
will become economical for large power
grids everywhere. The world now has
approximately 2,000 megawatts of wind
power in place. which produces aboin 2
billion kilowatt-hours of clectricity, dis-
placing 540.000 10ns of carbon annually.
If wind power and photovoliaic electric-
iy development  were  accelerated,
reaching 150,000 megawaus in the year
2010. they could displace 71 milliointons
of carbon emissions a year.1?

If policymakers do not grasp the link
between encrgy efficiency, renewable
energy, and global warming, climate sta-
bilizaton will not be possible. Althotigh
governments have supporied these ech-
nologies for over a decade, their com-
witment has been inconstant. ‘This is
particularly true in the United States,
where research and development bud-
gets for renewables and efficiency soared
in the laie seventics and then were each
cut by four fiths between 1981 and
1988. The U.S. Depariment of Trans-
portation’s recent decision 10 fower lucl
cconomy standards [or automobiles and
light trucks will exacerbate global warm-
ing, as will the choice of Chinese officials
10 emphasize extensive coal mining
rather than efRciency.'?

A serious and lasting government
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commitment to the development and
use of cnergyv-cfficient and renewable
technologies is a preregnisite o stabiliz-
ing world climate. So too are individual
decisions about the kind of refrigerator
to buy. the amount of hoine insulation to
install. and how much to drive a car,

For policymakers, the essential chal-
lenge 1oday is 10 improve energy cfh-
ciency in a peviod of low energy prices.
The costs of climaire change and other
cuvitonmmental effects of fossil luels can
be reflecied in prices that consumers pay
by raising taxes on gasoline and other
carbon-based fuels. The United Siates,
for exmnple, could raise $100 billion an-
nuially by hiking its gasoline 1axes by $1
per gallen 1o the European average 1ax
of about $1.50 per gallon. In addition,
governments could levy a “carbon 1ax™
on [ossil fuels, with the ax correspond-
ing o :he amount of carbon in each luel.
This would hit coal appropriately hard,
since it produces more carbon per unit
ol energy nsed than do either oil or natu-
ral gas. Energy prices would rise and el-
ficiency would improve. Renewable en-
ergy  sources would become more
competitive M

1deally, such taxes should he agreed
on globally so that the additional costs
would not aflect the international com-
petitiveness ol natonal economies. The
revenues conld be used in part 0 offset
other taxes and in pant 10 develop per-
manent and stable funding for energy
cfhciency and renewable energy pro-
grams. Il indusirial-couniry  govern-
ments devoted 10 percent of the reve-
nues ol such a tax 1o energy cfficiency,
rencwable energy development, and
reforestation in the Third World,
would encourage a broad-based assaull
on the problem of climate change.

Large-scale investments in cnergy-
efficient builditigs can also help stabilize
climaie. Governmenis can  provide
building owners with technical assist-
ance and utility companies can invest in




ERI!

Aruitoxt provided by Eic:

Oullining a Global Action Plan

impraved building efliciency rather tan
new plants. These investmems can be
essentially self-fmancing via a revolving
fund since they pay for themselves in
lowered fuel bills.'®

Efficiency standards for antomobiles,
apphances, and other energy-using ce-
vices are another proven way to reduce
fossil fuel use. U.S. appliance elliciency
standards already enacted will cumula-
tively displace over 300 nillion tons of
carbon emissions by the vear 2000. The
broad international market for technolo-
gics and the common interest in chmate
stabilization argue for international ef-
ficiency  standards  for  awtomobiles,
trucks, lighting systems, appliances, and
cleciric motors. For example, reaching a
minitnum new-car fuel efficiency of 50
niles per gallon by the yvear 2000 and 60
miles per gallon by 2010 would be an
important step toward restoring climate
stabilit, 16

To slow global warming significantly,
hundreds of billions of dollars of invest-
ments in improved energy efficiency will
ultimately be required. Although it
might scem that in a debt-swamped
world such levels are impossible, many
energy elficiency options are inheremly
cost-effective. Companies and individu-
als save money via reduced fuel bills. Ul-
tumately. the nore energy-clficient
cconainies tend to be more competitive
in world markets. Government’s role is
to set the [ramework that allows these
kinds of cost-effective mvesiments 1o
proliferate.

In other areas, govermmnent has amore
direct role 10 plav. It would, for example,
make scnse for the international com-
munity to devise a program lo use
photovoltaics rather than coal 1o clec-
trifv all Third World villages by 2010.
The United Nations and the World Bank
could thereby spur sustainable develop-
ment and help slow glebal warming.

The challenge of raising sufficient
funds 1o invest in efficiency in the Third
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World is partienlarly severe. Carbon
emissions there are growing :a annual
rates as high as 5 percent, driven by
rapid population growih and expandmng
cconomies. China, for cxample, has
plans to more than double its use of coal
hy sometime after the trn of the cen-
nury, an “achievement” that could well
push it past the Umted States and the
Soviet Union as the world’s number one
carbon cniuer. Already deeply in debt,
most developing coumries 2 ¢ chrom-
cally short of capital. One answer is to
redirect a portion of the enonmnous flow
of imtermational lending currently de-
volted 1o building power plants and elec-
tric lines. The World Bank has jusi
begun 10 consider major loans for im-
proved elficiency,!?

Global warming has already opened a
new chapier in the debates over energy
policy in many national capitals. Old bat-
tle lines, first established when high oil
prices comnanded attention, have in
many cases been redrawn. Many polin-
cians still scem 1o be hoping for techni-
cal fixes that will allow them to avoid
making hard choices. "This resistance will
have 10 be overcome il effective energy
policy is 10 be forged out of the global
warming threat,

Global warming has opened a new
chapter in the debates over energy
policy in many national capitals.

Unforiunatcly, the challenge of mak-
ing global warming a central concern of
national energy planners is far from
being rcalized. Energy policymaking is
often driven by self-interesied indusiries
and unions, and some, such as the oil
and coal lobbies, push for policies that
accelerate global warming. Key legisla-
tive commitiecs are dominaied by prov-
inces or states thal produce fossil fuels;
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many of the laws and tax breaks that
emerge arc intended o propel their
growth. In Eastern Europe, ossified en-
€rgy ministries continue to cmphasize
mecting their five-year plans. regardless
of the ecological costs.

The tendency is simply w0 add global
warming to a long list of considerations
that go into making energy policy. This
is not enough. If energy policymaking
continues to be the domain of short-
term thinking and narrow political con-
siderations, there can be liule hope. If
the climate 1s to be stabilized. it must
become the cornerstone of national en-
ergy policics.

Encouragingly, three global warming
bills were mtroduced in the U.S. Con-
gress in 1988, and two included “least-
cost’” energy plans designed to ensure
that the most cost-cffective means w dis-
place carbon emissions (chicfly energy
efficiency) are pursued frst. Govern-
ment programs o improve the efficiency
of automobiles, to step up research on
efficient technologies. and to accelerate
the development of renewable energy
technologies are good first steps.'8

To redirect world energy trends in the
absence of direct market pressures is an
unprecedented challenge. Politicians
will have to rise above the parochial n-
terests that often motivate them, and
companies and individuals will have o
focus on the real bowom line. which
shows that improved efficiency is both
cost-effective and can slow global warm-
ing. Action will be facilitated if govern-
ments adopt short- and long-term car-
bon reduction goals along the lines of
the 20-percent reducton by 2005 sug-
gested at the 1988 Toronto climate con-
ference. Perhaps more productive would
b: energy efhiciency targets either by sec-
tor or for the economy as a whole, In any
case, there is a clear need both for early
nationa! initiatives and eventual interna-
tinnal agreements to reduce carbon
emissions froin fossil fuels.!?
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A NEw FUTURE FOR
FORESTS

The grim state of much of the world’s
forests and the consequences of their de-
struction cante to light in numerous, un-
settling ways in 1988. Hills stripped of
trees in the Himalayan watershed contri-
buted o the worst flooding on record in
Bangladesh. New satellite data showed
that 8 million hectares of Brazilian rain
forest were burned in 1987 alone, which
means that the widely cited igure of 11.3
million hectares for annual forest clear-
ing in all of the tropics is probably at
lcast 50 percent oo low. In industrial
countries, forests continued to deterio-
ratec under the stresses of air pollution
and acid rain.2?

Evidence that global warming has
begun underscores the importance of
forests worldwide. The earth’s vegeta-
tion and soils store roughly triple the
amount of carbon held in the atmo-
sphere. When cleared or burned, forests
release much of their carbon, adding (o
carbon dioxide buildup and hastening
global warming. Though estimates
are uncertain. deforestation probably
released a ffth o half as much carbon in
1988 as the burnirg of fossil fuels did. ?

Only vigorous efforts o protect the
remaining forests and to plant billions
more trees each year can reverse these
wornisome trends. Yet many tropical
countries—plagued by debt. weak
economies, and burgeoning popula-
tions—see few alternatives to clearing
forests as ways to earn quick foreign ex-
change, to spur regional development,
or o open up new areas for settlement.
They continue to premote wasteful and
destructive logging and the clearing of
primary forest for cropping and grazing.
even though such activities are not
economically or ecologically sustainable.
Much forest has been cleared in Brazil,
for example, because of government
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subsidics that encourage cattle ranching,
cven though depletion of the pasture-
land’s [erility causes the ventures to be
abandoned in a inatter of years,*?

Developing alternatives is thus crucial
1o a broad-bascd sirategy of expanding
glohal forest cover. One approach is the
exchange of some debt reliel for more
conscrvation-oricnied resource policics.
Tropical counmies  would  benefit
econoinically from the casing of their
debt burdens as well as (rom the more
sustainable usc ol their resources. Com-
mercial banks and industrial-country
governmenis, which are beginning 10 re-
alize that some deht will never be repaid,
have little 10 lose from the canceliation
ol "bad debt™ (rom their books. Thus,
the tiine could be ripe for such a linkage.
Among the ternis of these debt-relief
packages would be the climination of
policics that promote destructive log-
ging and the clearing of lorests lor un-
sustainable uses.23

Another imporiant step s for develop-
ment institutions. especially the World
Bank, to exercise their leverage in pro-
moting solmder strategies, The Bank
needs not only 10 stop funding projects
that promote scnscless forest destruc-
tion, but to morc actively support sus-
tainable agriculiure and forestry efforts
that can relieve pressures on primary
forests. The current pace of deloresta-
tion warrants more drastic action than
has vet bLeen considered—including,
perhaps, making certain development
aid contingent on the elirnination of
policies and programs leading to (orest
destruction. Pressure [rom aid institu-
tions scems 1o have played a role, for
cexample, in Brazilian President Jos¢ Sar-
ney's Oclober 1988 decision 10 tempo-
r~aly suspend government incentives
that have promoted (orest clearing,24

Siepped-up support for the Interna-
tional Tropical ‘timber Qrganization
(I'TTO) could also help slow deloresta-
tion. The agreement setting up the
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ITTQ, ratilied in 1985, calls (or national
policics that " encourage sustainable wti-
lization and conservation ol tropical (or-
csts and their genetic resources.” At the
group’s mieceting in Rio de Janeiro in
June 1988, lunding was approved for a
major project 1o siudy the leasibility of
sustainable forest management in the
Brazilian siae of Acre. By demonsirat-
ing cconomic alicrnmatives 1o wastelul
logging and forest conversion practices,
such projecis can help pave the way for
{orest protection.?s

Reforesting 130 million hectares
would cut the release of carbon
from all human activities by 8 to 11
percent.

A nujor global reforesttion effort is
the other key component of a sirategy Lo
preserve and expand the world's lorest
cover. In 1988 we esitmated that (rees
nced 1o he planted on the cquivalent of
130 million hectares—an arca shighily
larger than Ethiopia—in order 10 meet
growing demands for luclwood and in-
dusirial weod products ana 10 stabilize
soil and water resources in the Third
World. Accomplishing this goal over the
next 15 vears would require planting
soine 15 billion trees annually.?6

Besides helping meet basic economic
and environmental needs, such an un-
precedented reforestation effort is criti-
cal 10 a global straiegy of slowing the
pacc of climate change. As trees grow,
they remove carhon dioxtde (rom the at-
mosphere  through  photosynihesis,
thereby slowing the CQ, buildup. Suc-
cesslully reforesting 130 million hect-
arcs would reduce net carhon emissions
from tropical lorests by some 660 mil-
lion tons annually uniil the trees reach
nzturity (after subtracting 10 nillion
hectares of trees that would be burned
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quickly for fucl). cutting the currend re-
Iease of carbon from all Iiman acuvitics
by 8 10 il percenu??

Although forest cover in much of the
industrial world is Gairly stable, the nr-
gency  of clitmate  change  warranis
greater efforts 10 capiure mote carbou
by increcasing forest productivity and
planting more trees there as well, Curb-
ng acid rain and air pollutants is crucial
to safeguarding forest health and assur-
ing thal trees can obtain their maxinnm
carbon-fixing potential. Bevond that,
governnienis can design tree-planting
mitiatives 1o wrn their national Tand-
scapes—urban and rural—mio greaer
sinks for atmospheric carbon.

Il industrial  cotnries  coliectively
planted trees on an additional 40 million
hectares—an area roughly the size of

Japan. or two-anc-a-half times the arca

slated 10 be planted in grass or trees be-
tween 1986 and 1990 under the US.
Conservation  Reserve  Program—ihey
would remove some 200 million 1ons of
carbon from the atmosphere mmualiy
while the 1rees were growing. That
woutld offset the carbon released annu-
ally by 211 average-sized coal-burning
power plants,*8

Once the newly plimted  stands
matured, carbon released by the decom-
position of dead trees over time would
bualance carbon fixed by replaceinem
growth, At this point, mature trees could
be harvested ona sustainable vield basis
to replace coal in clecirical generation,
Using half that harvest 10 generate elec-
tricity, for example. conld reduce coal-
burninz by some 100 million 1ons annu-
allv. In contrast to energy produced
from fossil fucls, a wood-cnergy system
wnanaged in this way helps fix carbon in
the short term and makes a continuons
contribuiion to stabilizing the carth’s chi-
malc,

Collectively, a global sirategy of halv-
ing tropical deforestation and ol plant-
ing the cguivalent ol 130 miilion hec-
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tares of trees in developing countries
and 40 million hectares i industrial
oncs vould reduce worldwide carbon
emissions from all lannan activitics by
about . fourth of arrent levels. {Sce
Fable 10-1.) This would slow the pace
ol warming for several decades, buying
precious time to adapt and respond 1o
climaie change in other ways. And this
expansion ol forest cover is vital for
other reasons it any case—including
preserving biological diversity. meeting
{uclwood nceds, and rchabilitating de-
graded cnvironments. {(Sce  Chapier
9 )29

In Kenya, the Greenbelt Movement
has mobilized farmers and schooi-
children in planting more than 2
million trees.

Successlully  reforesting such  large
arcas will require sustained and secure
sources ol fding. One possibiluy is for
governments to levy a reforestation 1ax
on som¢ forest- or energv-related activ-
ity Lthey desire 1o discourage. Some trop-
ical countries, for example, might tax
timber harvested for export by private
conlraclots, generating funds for refor-
estation while simultancously discourag-
ing damaging “uimber booms™ of the
sort that have ravaged florests in Céte
d'Ivoire, Ghana, the Philippines, and
clsewhere.

Industrial-country governments migli
levy tlie 1ax on gasoline consumption,
fossil-fuel generated electricity, or some
other carbon-cmitting activity and, as
snggesied carlier in this chapter, use
part of the revenues to support refor-
cstatioun cither domestically or abroad.
In the United States. such an initiative
could be linked with the Conservation
Reserve Prograin, under which highly
crodible land is being removed [rom




Q

ERIC

Aruitoxt provided by Eic:

Outlining a Global Action Plan (183)

Table 10-1. Projected Net Reductions in Carbon Emissions from Expanded Forest
Protection and Reforestation Efforts

Share of Total Carbon
Emissions lrom Fossilt Fucls
and Deflorestation!?

Nel Carbon
Emission

Target Reduclions

{million 1ons} (percent)

Halving tropical deforestation rales 8302 12

Planting equivalent of 130 niillion hectares of 6G0° 9

irees in Third World

Planting equivalent of 40 million hectares of 2004

trees in industrial countrics

Touwal 1.690 24

VFoual estimated at 7.1 billion ons per vear. 5.5 billion from fossil futls and 1.6 billion froin deforesta-
lion. Midpoinl of estimated range.  *Assunies awverage annual carbon-fixing rate of 5.5 lons per heelare.
and Lhat 10 million heclares would vield no carbon-fixing benefits beeause trees would be burned quickly
for fuel. *Assumcs average annual carbon-fixing raie of 5 tons per heclare.
sources: Worldwatch Institule. bastd on R.A. Houghlon ¢t al., “The Flux of Carbon from Terrestrial
Ecosyswms 1o the Atmosphere in 1980 Due 1o Changes in Land Use: Geographic Distribution of the Global
Flux,” Teltus. February/April 1987: Sandra Poswel and Lori Heise, Reforesting the Earth. Worldwawch Paper
83 {(Washington, D.C.: Worldwatch Instivite, April 1988): Sandra Brown et al.. " Biomass of Tropical Tree
Planwations and its Implications for the Global Carbon Budget.” Canadan fornal of Forest Research. Vol.

16, No. 2. 1986.

crop production under 19-year contracts
and plamed in trees or grass, Danicl
Dudck of the Environmemal Delense
Fund has suggesied such a linkage lor
offsctting funwre carbon emissions {rom
planncd fossil fuel power plams. He esti-
mates thin a decade’s worth of new cinis-
sions could be balanced by planting onc
quarter of the Conscervauon Reserve in
wrees. The uulities building the power
plants would foot the bill, possibly with
some assistance from the government
through the reserve program.3?

Ovwchesirating  large-scale  veforesia-
tion worldwide prescnis major chal-
lenges. It will require the support and
encrgy of national leaders, developinemt
agencie,, COrporations, nongovernmen-
1al organizations, community groups.
and—most importantly—individual -
zens.

Examples of the diverse kinds of ac-
tions nceded already exist. In Kenya, the

Greenbelt Movement. sponsored by the
National Council of Women. has mobil-
ized more than 15,000 farmers and a
half-million schoolchildren in planting
more than 2 million wees. Virginia-
bascd Applied Energy Scrvices, an inde-
peadent U.S, power company, is volun-
tarily  helping fund a reforesiaton
project in Guanemala with the explicit
mient ol offscuting the carbon emissions
resulung from a new  cogencration
nower plant to be built in Connecticun.
And the American Forestry Association
has proposed an urban reforesiation
program with a 1arget of planting some
100 million trees i cities and suburbs
around the country hy 199231

Finally, a strategy aimed at expanding
the cartly’s forest cover and siabilizing
clitnate needs as a fonndation much belt-
ter data on the siatus of forests than now
exist. While worldwide carbon emissions
from fossil fuels can be plowted with a
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good degree of confidence each vear,
those [rom delorestation cannot, Huge
uncertainties remnain about how [ast
tropical [orests arc being cleared, how
much regrowth is 1akiag place on lands
formerly cleared, and how much bio-
mass (and therefore carbon) is contained
in forested arecas. Increased and sus-
ained [unding 1o resolve these issnes is
crucial. A promising step lorward is the
undertaking of a new forest assessment
using retnote sensing technologies by
scientists [rom the National Acronautics
and Space Adminstration’s Goddard 1n-
stitute for Space Studies, the Woods
Hole Research Center in Massachusetts,
the UN. Environinent Prograimine's
Global Enviromnental Monitoring Syvs-
tem, and the U.N. Food and Agriculwure
Organization (FAO). The first stage, ¢x-
pected 10 have begun in lne 1988, will
pimpoint deforestation “‘hot  spots”—
arcas ol rapid forest clearing, such as
those documented in parts of the Brazil-
ian Amazon—which will help focus for-
est protection efforts.32

National goverminents, with the help
of internatonal development organiza-
tions, alse need W engage in more
long-term [orest planning. Tropical (or-
csts rarely are managed as the mul-
tpurpose. renewable resources  they
are, even though such management is
the key 0 maximizing their benefits o
socicty over the long term. With the
late 1985 launch ol the Tropical For-
cstry Acton Plan, jointly sponsored by
FAQ. the UN. Development Pro-
gramme, the World Resources Insti-
wte, and the World Bank, a fraincwork
was estahlished for improved planning
and manageinent. and for stepped-up
forest protection and cree planting cf-
forts. The action plan’s ultimate impact,
however, will depend on  individnal
governments making the hard choices
to restructure forest policies and imvest
in reforestation.

State of the World 1989

MEeeTING FUTURE FooD
NEEDS

In many wavs, the mneties will be un-
like anv decade that the world's farmers
liave ever faced. There will be linde op-
portunity for expanding enltivated area;
irrigated  area, while growing slowly
worldwide, is declining in some key
countrics. For the world’s more ad-
vanced [armers, there are lew new tech-
nologies to draw npon. In many coun-
tries, returns on the use of additional
fertilizer—which has been the driving
force behind the worldwide expansion
of food oun_put over the past four
decades—are diminishing. And, finally,
the prospect of global warming now
hangs over the future ol agricultore 33

On the demand side. the annual incre-
ment in world population is projected to
climh to record highs in the years imme-
diately ahcad. The 86 million added in
1988 are cxpected to joined by at least
90 million ammally during the carly
ninetics. And inost of the added millions
will live in conntries where nutrition is
already inadequate and, in inany cases,
deteriorating .34

Mecting future food nceds is a far
more complex undertaking teday than it
was 20 years ago. During the sixties, out-
lining a strategy for cwpandmg food out-
put was relatively simple in most coun-
trics. The key was assuring [armers a
price for their harvest that would inake
investments in fertlizer, irrigation, and
improved varieties profitable. In many
developing countries this required re-
versing [ood price policies that had wra-
ditionally catered to urban interests,
substituting food price supports for food
price ceilings. When governments adop-
ted these price support policies and en-
sured that vield-raising inputs were
available, farmers conld often double or
wriple the producuvity of their land.

Restoring the rapid growth in world
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food output that existed from 1950 o
1984 will not be easy. In some countries
and regions. massive gains in outpat are
still possible. In others, the potential for
large jumps in the near future is linited.
Achieving a satisfactory balance between
food and people is becoming more dif-
ficult and may not be possible withont
raising the cfficiency of [eedgrain use
and dramatically lowering birth rates in
countries where population is sull grow-
ing rapidly.

Among the areas where massive in-
creases in output are unlikely. because
vields arc already high and response to
the use of additional fertilizer is low. are
Japan, China, Western Europe. and
North America. Some regions, such as
the semiarid West African Sahel, have no
technologies available (hat will sharply
boost output.35

India, Argenuna, Brazil, and the Jo-
viet Union, on the other hand. all have a
large potential o raise viclds. In India,
where grain yield per hectare is less than
half that in China, a coinbination of in-
centive prices, investment in irrigation,
and the use of more fertlizer should
greatly boost output in the vears ahead.
At present, India’s farmers nsc less than
half as much ferulizer per hectare as do
their Chinese and U.S. counterparts.38

Policy adjustments could also spur
output in Argentina, which still taxes
food exports. thus discouraging farmers
bv reducing the prices they receive 0
levels well below those of the world mar-
ket.37

Brazil. too, has a large unrealized po-
tential, one that may reside as inuch in
land reform as in expanding the cul-
tivated area. In few countries is landown-
crship as concentrated as in Brazil,
where 70 percent of rural households
arc essentially landless. World Bank
studies in several countries demonstrate
that farmers with small holdings pro-
duce more per hectare than those with
large holdings. In part this is because
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small famers, nsing family labor, can
boost output by continiing to use more
labor per hectare even thongh the vahie
of the resuliant additonal output is less
than the prevailing wage. Large lund-
owners who rely on hired labor cannot
affard 1o do this.?®

In the Soviet Union. reforms tha
strengthen the link between effort and
reward for those working the land could
substandally increase the productivity of
agriculture. A plan 0 lease land 0 indi-
vidual farmers for up te 50 years, an-
nounced in Moscow in August 1988,
conld measurably lilt farn output. per-
haps reducing the wced to import
grain 39

For some countries, inany of which are
in Africa, local ranfall is 00 low and
irrigation water too scarce (o perinit the
extensive use of ferdlizer. Formnately,
alternatives exist for many of these conn-
trics. which may never develop a fossil-
fucl-based agriculture. While these will
not lead o the dramatic gains in vicld of
the Green Revolution technologies, they
can boost produciion markedly ainong
subsistence farmers. where the need s
greatest. In many wopical and subtropi-
cal regions. agroforestry (the incorpora-
tion of trees and field crops into a single
farming system) is proving to be highly
productive. (See Cluapter 2.) The uees
can provide food. forage. fuel, organic
matter in the form of leafl drop, and, if
they are nitrogen-fxing. nitrogen for the
crops grown in the immediate vicinity. 0

One type of agroforestry involves a
technique known as alley croppmg. in
which strips of fast-growing leguminous
trees are alternated with rows ol food
crops, making it possible o sustainably
cultivate sonte soils that otherwise wounld
quickly deteriorate once plowed. The
leguminous wrees provide nitregen ancl,
through their leal drop. organic material
to nourish the soil; the alternate strips
also control soil erosion.*!

Where labor is abandant relative o
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land, labor-intensive agriculumal tech-
niques such as mulupie cropping (grow-
ing more than one crop per vear) and
intercropping {(simultancously planting
more than one crop on a picce of kand)
can make a big difference, So can the
composting ol organic wastes, including
straw, livestock manure. and leaves, In
densely populated pans of Alrica and
Asia, the sall feeding of livestock, also
labor-intensive, both helps conwol land
degradation from random grazing and
concentrares livestock mannre, making
compositng casier.?

As populavon pressures build, Land
cm be farmed more intensively nsing
such rechmiques as biointensive garden-
ing. This has hgured prominenly in ¢l-
forts to expand produciion of vegetables
to supplement cercals and wibers o the
Philippine island of Negros. The tech-
nique, involving  hand-ullage of  the
scedbed 10 one foot or more in depth,
relies on local materials o improve and
nmaintain sotl fertility, Among the local
inputs used in these highly produciive
plots are compost manure. wood ash.
bonemeal, leucaena leaves (from a fast-
growing nitrogen-fixing  wee), and
crushed eggshells. Like he high-vield-
ing rices thav originated in the Philip-
pines, this tecdmology has a potenially
broad application tn other countries. *?

With cropland becoming scarce,
future food security depends on
safeguarding it from conversion to
nonfarm uses and from erosion.

One of the keys to raising output on i
sustainable basis is protecting the re-
source base. With cropland becoming
scarce, luwure food securiy depends on
safeguarding it both from conversion to
nonfarm nses and from the erosion thi
reditees its inhierem productivity. Nearly
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a decade ago. VLS, Assistant Secretary of
Agriculture Rupert Cartler observed that
“asphalt is the land's last crop.”™ Once
produciive cropland is lost 10 suburban
development, shopping malls, or roads,
i is dilliceh 1o reswore i to food produc-
ton

A few countries. such as Japan, have
carelully cralted programs designed o
protect cropland. In 1968, Japan adop-
ted a comprehensive zoning plan thac
put all land in one of three categorics—
induswial, agricularal, or other—and
made 1 illegal 10 build on cropland.
Faced with acute Land pressures, Japan
confronted the issne carly and in doing
so established an approach to cropland
preservation that is simple, effective, and
casily adapted 1o conditions in other
countries. ¥

Nauional success stories in the effort 1o
conserve topsoil are few. Among the
iajor food-producing countrics, the
L'nived States 1s the only one svstemad-
cally reducing excessive soil erosion. Its
Conservauon Reserve Program both en.
courages conversion of highly erodible
cropland 1o grassland or woodland and
penalizes Tarmers who do not manage
their soil responsibly by denving them
the benelus from farm programs. In
1987. the program’s second vear, LS,
soil losses were reduced by 460 millon
wns, the gremest vear-to-year rechiction
on record for any coumry, 46

It world where fresh water 1s becom-
thg more scarce, luture growdh inirriga-
ton may depend on greater tnvestinenis
in the elliciency of water use. Stopping
lcakage froin irrigation canals  and
diiches and abandoning the use of
wastelul irnigation technologics presem
obvious opporwnities. Israel, with s
underground drip system and other ad-
vanced irngauon technologies, has ex-
panded s irrigated arca by using availa-
ble water supplies more carefully. In
many countries, the key 1o such gains is
the elimination of water subsidies, which
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aclaally encourage the ineflicient nuse of
irrigation water.¥?

Early international agriculwral re-
scarch efforts concenwrated heavily on
raising yields of wheai and rice, the
world’s principal siaple foods. In recem
years, the Consuliauve Graup on Inter-
national Agriculiral Rescarch=-a net-
work of 13 ably staffed agriculwral re-
scarch centers, all but one in the Third
World—has shified s attention 1o rais-
ing outpit of such minor swaples as mil-
ler, chickpeas, and cassava, crops pro-
duced by low-income, subsistence
Larmers. Although a far more denvnd-
ing underzking, this rescarch efforr is
responsive 1o the needs of a large group
of farmers, many ol whom do not have
access to lertilizer.1#

In a warmer world. where fresh water
is becoming scarce, scientists can help
push back the physical frontiers of crop-
ping by developing varicties that are
more drought-resistant.  sali-talerant,
and carly-mawring, The pavolf on the
first two conld be particularly high. Tt is
in this arca thar biowechnology may be
kelpful in speeding up the plant breed-
ing process,

Events of the last two vears suggest
that the vme also has come o rethink
international gram reserve policies, 'T'wo
or more consceautive drought-reduced
harvests conld casily wipe out a normal
level of reserves. Had there not been a
record amnount of grain in storage at the
beginning of the 1987 crop vear. back-
to-back declines in the world grain has-
vests since then would by now have cre-
ated a world food einergency. As it is,
world grain prices in late 1988 had risen
by half since late 1987.49

Ensuring an adequate Ievel ol grain
stocks requires aking mto account ot
only vear-lo-ycar variations in  the
weather but the unceriain effects of ris-
ing temperatures as well. Global warm-
ing will decpen the uncertainyy sur-
rounding cach year’s crop and probably
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increase the frequencey of reduced hae-
vests. (See Chapier 1) For example, the
three draught-reduced LS. harvests in
the cighties could increase to four or five
in the mineties and even more therealier.
With much of the 20 million hectares af
cropland idled under U8, supply man-
agement programs scheduled to retrn
10 production in 1989. the need to estab-
lish a more fonnal set of gudelines lor
managing world grain reserves  will
become increasingly urgent.

Il world food supplies tighten i the
vears ahead, the distribution of availuble
supplics will bec e even wmore impor-
tant than when the world was plagued
with surpluses. High on the lisc of ques-
tions will be how imuch of the world's
grain supply can be fed 10 livestock. At
present, roughly 500 million 1ons of an
annual harvest of nsually 1.6 billion tons
is consumed this way, 50

If the U.S. cropland now set aside
under the supply management programs
were reurned 1o production, the only
remaining major {ood reserve o fall
back on if carrvover stocks of grain are
depleted would be the grain cansuned
by livestock. When grain prices rise
sharply, as they did in 1973, higher mea
prices and the resulting drop in con-
sumer demand lorce a reduction in the
amount of grain fed 1o livestock, "Tragi-
callv, by the time gram prices actaally
affect afflucimt consumers’ consumpiion
of meat. milk, and eggs. the world's
peorest may not be gening enough grain
Lo survive 5!

The relative efficiency of convering
grain to various types of animal protein
also affeats the world grain supply-and-
demand balance. 'The least efficient live-
stock product is beef produced in feed-
lots, where 1t 1akes roughly seven
pounds of grain to produce a pound of
meal. The grain used in producing a
quarter-pound hamburger could feed a
person in a low-income country for two
days. The production of broilers. much
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more clhicient than  beef,  requires
roughly two peunds of grain per pound
ol meat, Thus, shilis from beel 10 poul-
try, already under way in somie societies
for health reasons, help sirewch the
world supply of grain,52

Shifts from beef to poultry, under
way in some societies for health
reasons, help stretch the world sup-
ply of grain.

Perhaps the principal conclusion in
this year's analvsis of the world food
prospect is that fmure food security may
lic more in the hands of family planners
than Larmers. Agricultural policymakers
and fariners acting alone may not be able
1o ensure acdegnate food supplies in the
vears ithead. What is needed is & major
assist of the sort that China’s (amily
planming  minisuy has provided  that
conmutry’s farniers over the last two
decades, a lilt that, when combined with
cconomic reforns in agriculare, helped
rause [ood omput per person by nearly
Ialt between 1976 and 198453

STABILIZING POPULATION

At the annual meeting in Berlin in Sep-
ember 1988, World Bank President
Barber Conable urged developing coun-
trics 1o “renew 2nd expand elforts to
limit population growth,” saying that
rapid populaion increase was contribut-
ing 10 persistent and widespread pov-
erty, which he deseribed as a ““moral out-
rage.” Conable’s commems reflected
growing [rustration within the Bank over
the inability of many of its inember coun-
tries 10 rmse living standards. In most
countries m Africa, and several in Latin

Americi, average food consmaption is
falling and living conditions are deteni-
orating. In many of these countries, the
restoration of economic and social prog-
ress now depends en ¢quuickly reducing
popnlation growih,5

Population stabilization is the only ac-
ceptable goal in a world where growth in
human mimbers is leading w0 a life-
threatening  deterioration of environ-
mental systems. In 13 countnes, home
to some 266 million people, birth rates
have already fallen 1o the point where
births and deaths are in balance. Except
for Czechoslovakia, East Germany, and
Hunmgary, all are in Western Europe.

They range from tiny Luxembourg to

three of the four largest countries in
Westernt  Europe—lDwly, the United
Kingdom, and West Germany #%

Balancing birth and death rates was
not an explicit goal in any of these coun-
tries. Fertility declined as economic and
social conditions inproved. As incomes
rose and employinent opportunities for
women expanded. couples chose to have
fewer children. The wide availabilivy of
family  planning services and  liberal
abortion laws provided the means lor
them to do so.

The conwrasting prospecis of these
countries and those where populations
are projected 10 double, triple, or quad-
ruple {sce Table 10-2) is alarming. The
experience of recent vears indicates that
rapid population growth and social
progress are nol compatible over ihe
long term. Countries cither make the
shilt 10 smaller families, as China has
donc, or their life-stpport sysiems begin
1o break down. as is occurring in many
African countries. Given the conditions
of these systems and the wrends in per
capita fcod production and income,
many countrics may have delayed too
long in miplementing eflecive (amily
planning policics. They may now lace a
choice: adopt a one-child family goal or
accept a dedine in living standards. Tt is
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Table 10.2. Projected Population Size at
Siabilization and Increase Over Current
Level, Selecied Couniries

Prajceted
Topulnion

Waen
Stationary

1988 Swte

Country Population is Reached Ratio

{rmllion}
Kenva 23 121
Uganda 16 82
Tanzania 24 123
Nigeria 112 520
Ethiopia 48 205

{mullion)

Jaire 33 142
Sudan e | 101
Ghana 14 58
Pakisian 107 423
Syria 11 42

Algeria 24 81
Bolivia 7 24
Tran 32 169
Bangladesh 109 32
South Africa 35 90

12w
X v

53 132
2] 48
Philippines 63 137
Mexico a3 187
India 817 1,698

Source: World Bank, MWorld Development Report
1988 (New York: Oxford Universiy Press, 1988).
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hard 10 imagine anvihing more diflcult
for a socicty than striving lor acceptance
ol a onc-child lamily goal except sulfer-
ing the consequences of failing 1o do so.

Al this point, the only socially respon-
sible sicp for the United Nations, the
World Bank, and the international de-
velopmeni community is 1o call {or a
sharp reduction in the world growth
raic, onc patterned alter the rapid de-
clines in fertility that occurred in both

(fl'}‘f)}

Rate Per
Thousand

40

Sourves: Population
Reference Bureau,
United Nations

Birth Rate

&

Dueath Rate

T
1948 1960 1970 980 1950

Figure 10-1, Crude Birth and Death Rates
in Japan, 1948-83

2000

Japan and China. (See Figures 10-1 and
10-2) In effeet. cach of these countrics
halved its rate of population growih
witltin a manter of vears, 56

Following the loss of its wartime ¢m-
pire. Japan was faced with the reality of
living largely ot the resourees within its
owit national borders, Living conditions
deteriovated, leading many  Japancse
couples to want smaller families, This in
turn prompted public discussion aboul
population control, The Japancse gov-
crnnent responded by legalizing abor-
tion in 1948 and ercining a national lam-
iy planning  program to provide
contraceptive information and connscl-
ing, The result was a drop in leriiliny
“unprecedomed in the annals of world
demography.” Between 1949 and 1956,
Japan cut s population growih rale
(romn just under 2.2 pereent 1o scarcely 1
percent. Remarkably, Japan made this
demographic advance before the advent
of modern contraceptives, such as the
pill and the intrauterine device .57

Two decades later, the Chinese govs
crnment also concluded that its fast-(all-
ing population/land ratio was threatcn-
ing us future cconomic progress. This
led 10 a decision 10 lower its birth rate.
Bewween 1970 and 1976, China’s popu-

204
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Figure 10-2. Crude Birth and Death Rates
tn China, 1949-87

lation growth rate dropped from 2.6 per-
cent per year to 1.3 percent. Although
starting from a slightly higher point than
Japan, it nonetheless cur its growth rate
in half58

These family planning breakthroughs
in Japan and China are indicatve of what
nations can do if they are serious about
slowing population growth. Couniries
that now want to reduce their birth rate
can draw upon the experience of these
two pioneers. And they have the advan-
tage of a wider range of modern contra-
ceptive technologies.

Given the experience of Japan and
China, a global effort w cut world popu-
lation growth in half by the year 2000
does not seem out of the question. The
birth rate for the world of 28 per thou-
sand population in 1988 is lower than
the 83 per thousand that prevailed in
Japan and China when they launched
their fertility reduction campaigns. The
1988 world death rate is 10. midway be-
wween the 12 in Japan and the 8 in China
when their efforts began. If nadonal gov-
ernments become senous, it is possible
o lower the global birth rate of 28 w0 19
by the end of the century, a decline of
one third. Assuming that the deach rate
for the world remains at roughly 10 per
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thousand, this would cut the rate of
world population growth in half, drop-
ping it belo'v 1 percent per year. (See
Figure 10-3.)%®

Much of this decline would have w
occur. of course, wuere population
growth is most rapid—Africa, Latin
America, and the Indian subcontinent.
Industrial countries, such as the United
States. the Soviet Union, and Japan,
where population growth is now well
below 1 percent per year, can easily fol-
low the industrial societies of Western
Europe 0 zero population growth.5?

Countries that have made the shift ©
smal! families typically have four things
ia common: an active national popula-
ton education program, widely available
family planning services. incentives for
small families (and in some cases. disin-
centves for large ones), and widespread
improvements in economic and social
conditions.®!

The starting point for an effective na-
uonal population education program is a
careful look inwo the future, a set of alter
native projections that relate population
growth o environmental support sys-
tems and economic trends. The model
for this continues o be the projections
undertaken in China in the mid-seven-

Rate Per
Thousand

Sources: United Nations,
404 Worldwatch

30 irth Rate

b
ald
.,

T T )
1950 1960 1970 1980 1990 2000

re 10-3. World Birth and Death Rates,
1950-88, With Projected Goal for 2000
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tes as part of the post-Mao recassess-
ment. One of the questions asked was,
What will the future be like if each cou-
ple has two children? Under this as-
sumption, the country would have added
some 700 million people. roughly an-
other India, to its population. When re-
laied to the future availability of soil,
water, forest, energy resources, and
jobs, it became clear that a two-child
fainily would lead to a decline in living
standards. China’s leaders realized that
only a one-child family was compatble
with the goals and aspirations of the Chi-
nesc people,52

This information was then used in
public discussions and debates, all tle
way down to the village level. People
were involved in considering whether (o
accept two or more children per family
and a decline in hving conditions or to
move quickly to a one-child family pro-
gram and a morc promising future.
However difficult the choice, China
opted for the lauer, cnabling it to
achieve levels of infant mordality and life
expectancy ttat approach those of af-
fluent industrial societies.%®

Undertaking these studies is an areain
which international developinent agen-
cies can be of major assistance. The key
to meaningful projections is the integra-
tion of national demographic, economiic,
and ecological trends. Only when the
three are combined can a useful view of
the future be achicved. Only then do the
choices become clear.

Another step with a potenually high
payoflis the provision of family planning
services (o those not yet reached by ox-
isting service networks. Recent surveys
in developing countries indicate that
many women who wish to limit fanuly
size do not have access to family plan-
ning services. Few efforts to improve the
human condition will pay a higher return
on investment than filling tkis family
planning gap 54
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Socictics that have quickly reduced
family size have often relied heavily on
a combination of mcentives for small
familics or disincettives for large ones.
Countries such as China, Singapore,
and South Korea have wpically offered
free health care and in some cases free
education through secondary =chool if
couples agree o have only the onc
child or wwo children that circumstances
call for. This approach is appcaling be-
cause the free health care helps assure
clildren’s survival and the free educa-
tion helps enhance their carning power,
thus increasing the long-term hnancial
security of parents in societies where
people depend on their children in old
age.6s

In developing countries, many
women who wish to limit family
size do not have access to family
planning services,

Anv meaningful effort wo slow popula-
tion growth quickly will thus depend on
heavy additional investments in the pro-
vision of family planning services, im-
provements in education and health, and
financial incentives that encourage cou-
ples o have smaller families. Although
such a broad-based effort could easily
involve additional expenditures of $30
billion per year, it can be viewed by in-
dustrial societies, who would help pro-
vide financing, as a down payment on a
sustainable future, an cffort o protect
the habitability of the planet.56

The formulation of population poli-
cies and the design of family planning
programs arc both handicapped by a
lack of informauon, Although changes in
birch rates may have a far greater effect
on future economic and social trends in
developing countries than any other

2Ng
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economic trends will, few such countries
regularly collect and publish these data.
The U.N. Mouthiv Bulletin of Statistics nor-
mally includes data on birth and death

rates for only 34 countries. nearly all in-’

dustrial ones.

If the United Nations could launch a
monthly report on population and popu-
lation-related issues and indicators, it
would help fill an information gap that
handicaps many family planners. Such a
report could include informaton on na-
tional goals to reduce family size and
progress in extending family planning
services. A nonthly population report
could also provide national analyses of
the characteristics of successful family
planning efforts, material on the kinds of
contraceptives that work bestunder van-
ous conditions, and country-by-country
progress in restoring a balance between
births and dcaths.

Acthe national level. it now seems rea-
sonable to cxpect governments (o set
family planning goals that will lead to
improved living conditions. Some coun-
trics may find it necessary (o press for
one child per couple until the momen-
tum of their population grawth is
checked. But for the world as a whole,
two children may now be a more realistic
goal. Accumulating evidence smnggests
that this is the only population policy
that is consistent with restoring a world-
wide hinprovement in living conditions.
It is tiime for international leaders. such
as the Secretary General of the United
Nations and the President of the World
Bank, to urge adoption of such a goal by
all governments.

A TURNAROUND DECADE

In an address before the American Insti-
wte of Biological Sciences in August

_07

1988, biologist Thomas Lovejoy, Assist-
ant Sccretlary for External Affairs of the
Smithseonian Institution. stated: I am
utterly convinced that most of the great
environmental struggles will be either
won or lostin the 1990s. And that by the
next century it will be too late.™ Lovejoy
is not alonc. Thousands of other scien-
tists around the world who are tracking
changes in the planet’s health share his
sense of urgency.%7

Viewing the world from a very differ-
ent vantage point. but reaching a similar
conclusion. was Eduard Shevardnadze.
forcign minister of the Soviet Union. He
obscrved in an address to the U.N, Gen-
eral Assemnbly in September, that “all
the environmenial disasters of the cur-
rent vear have placed in the forefront the
task of pooling and coordinating efforts
in developing a global strategy for the
rational management of the environ-
ment,”” He then went on (0 emphasize
the lack of iime, saying that “we have 100
little of it. and problems are piling up
faster than they are solved.™%?

The 1989 annual report of the United
Natons Children's Fund gets o the
heart of what is at stake: “For almost
nine hundred million people. approxi-
mately one sixth of mankind, the march
of human progress has now become a
retreat, 6

By many measures, time is running
out. Circumstances call for major shifts
on several fronts simultaneously to re-
store the equilibria that make the planet
habitable: a global balance between
births and deaths, carbon emissions and
carbon fixation, soil erosion and soil for-
mation, tree cutting and tree planting.

It is now clear that we are moving into
a new age. for the current situvation sim-
ply will not prevail for much longer. The
outhines of this new age will be defined
by choices made in the years immedi-
ately ahead. We will either mobilize o
reestablish a stable relationship with the
earth’s nawral support systems or con-
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tinue down the path of environmental
deterioration.

If societies successfully mobilize for
change. the new age will be one in which
forest cover is expanding, hunger is di-
minishing, and life expectancy is every-
where increasing. This age will see the
evolution of transportation systems that
rely heavily on bicycles and mass transit,
as well as on more fuel-efficient automo-
biles. It will be an age in which most
residential hot water comes from roof-
top solar collectors, more windmills and
fewer polluung power plants dot the
landscape, and Third World villages are
elecurified by photovolaic solar cells. It
will be an age in which populaton
growth slows because birth rates fall, not
because death rates rise. [t will, by neces-
sity, be a more equitable world. and, by
consequence, a more peaceful world.

If instead societies persist with busi-
ness as usual, letung current trends con-
tinue, the new age will look very differ-
ent. Climate change will accelerate,
causing untold economic disruption.
Summerume heat waves will bnng more
water shortages, power blackouts. and
crop failures. The hunger and malnutri-
uon that has engulfed much of Africa
and parts of Latin Amenca during the
eighties will spread. In more countries,
infant mortality will rise and life expect-
ancy will fall, as is already happening in
Ghana, Madagascar. and Peru. As food
niots and famine become more common-
place, and as the chasm between the
haves and have-nots widens, social and
political institutions will begin to un-
ravel. At some point, a mounting preoc-
cupation with the unstable present will
begin o obliterate hopes for reclaiming
the future.?®

There is litde precedent for the scale
of action needed over the next decade.
In recent history, the only time when
change even remotely approached that
needed now was in the early forues,
when countries mobilized for war. There
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are, however, important differences. De-
spite its name, World War II scarcely
touched parts of the world. The dangers
were clear and immediate for those in-
volved, and they knew the military effort
was temporary. This made the sacnfices
and adjusuments easier to bear.

We are moving into a new age, for
the current situation simply will
not prevail for much longer.

By contrast, the battle o protect the
earth’s life-support systems lacks defimi-
tion in the minds of many. The danger is
not so clear and present. Chimate
change. ozone depledon, populaton
growth, and soil erosion are gradual
processes, and therefore difficult to mo-
bilize against. And the adjustments
needed are permanent. for they are the
prerequisites for long-term progress.
Given these characteristics, a tmely re-
sponse (o environmental threats de-
pends less on emotion and more on rea-
son-—which may explain the growing
gap between what needs to be done to
secure the future and what is being
done.

Social change on the scale needed will
take society into uncharted terntory. It
will require converting a global economy
now using 6 percent of its resources for
means of destruction into one devoted
w the reconstruction of the planet. In
essence, the task is to orgamze and sus-
tain a survival economy much the way
countnies today maintain permanent
standing armies and strategic weapons
in the hope of deterring war. Rather
than sitting idle, however. the invest-
ments in our planet’s future will be used
productively—for planting trees, devel-
oping renewable energy sources, and ex-
panding food production. among other
vital tasks.?!
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Launching and carrying through on
the initiatives needed to safeguard the
planet will place extraordinary demands
on political lcaders and a high premium
on imaginative leadership. As shown by
the progress of air pollution control in
Europe or protection of the ozone laver
globally, action by just a few countries
can inspire many others to join in. When
the prime ministers of Canada and Nor-
way publicly embraced the goal of reduc-
ing carbon dioxide emissions by 20 per-
cent by 2005, they helped move
concerns about climate change from re-
search insdwtes into legislawres, where
they now need to be.7?

Whether the nincties becomes a turn-
around decade will also depend heavily
on the response of scientists and the
communications media, for both play
key roles in broad-based public educa-
tion. As important as scientists’ findings
in their laboratories will be their ability
and willingness o translate these find-
ings into terms understandable by non-
scienusts, Similarly. the media will better
serve the public’s need for information
when it begins reporing, for example,
that deforestation rates are as important
an indicator of societal health as infla-
tion rates are.

Up until now. environmental organi-
zations. both nativnal and local. have
provided the impews for efforts to re-
store and protect the planet. Numerous
citizens’ groups have organized to rem-

cdy problems directly touching their
lives, whether it be planting trees in a

‘Third World village or oppnsing the sit-

ing of a toxic waste dump in a U.S. com-
munity. The challenge now is for other
groups to get involved. Collectively,
churches, civic groups, and professional
SNCietics represent an enormous poten-
tal for planctary reclamation. Rotary In-
ternational, Girl Scouts, the Interna-
tional Association of Agricultural
Economists, the Lutheran Church, the
International Society of Tropical Forest-
ers, the American Medical Association,
and the Intwernational Jaycees are but a
few of the thousands of groups that
could play a part.

Uliimately, responsibility for the fu-
ture rests with individuals. Qur values,
choices, and behaviors shape social and
political change. Unless more of us join
the effort, there is litde hope of halting
the planet’s deterioration.

By the end of the next decade, the die
will pretty well be cast. As the world en-
ters the twenty-first century, the commu-
nity of nations either will have rallied
and wirned back the threatening wrends,
or environmental deterioration and so-
cial disintegration will be feeding on
cach other.

The ulimate rationale for a massive
social mobilization 0 safeguard the
carth 1s summed up in a bit of graffid
painted on a bridge in Rock Creck Park
in Washingion, D.C. It says. *Good
plancts are hard to find.”
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A lasting victory over land degradation will remain a distant dream without social
and economic reforms.

In the area of child health, AIDS has the greatest potential to erode hard-won health
gains in the Third World.

A global effort to cut world population growth in half by the year 2000 does not seem
out of the question.

The five warmest years of the past century have all fallen in this decade.

When arms take precedence over needs basic to human cevelopment, people are not
secure.

Avoiding destructive climate change will require a fundamental reordering of
national energy priorities.

In the end, it is we as individuals who are being tested.

This sixth annual examination of the world’s ecological health by the Worldwatch Institute comes
at a time when people are wormied about record hot summers, polluted beaches. and dsought-
induced food shortages. This rising concern results from personal experiences in 1988 reinforced
by the news that global warming has arrived, that tropical forests are disappearing much faster
than we thought, and that a thinning of the earth’s protective ozone layer threatens the health of
people everywhere.

The 1989 edition warns that if we don’t act quickly to reverse the environmental trends
undermining the human prospect, environmental deterioration and social disintegration will
begin to feed on each other. :

State of the World 1989 includes a global action plan aimed at mobilizing the world community
to join together and fight these problems. In this new erg of incre’ sed awareness and concern, it is
time to initiate major efforts to slow population growth. meet future food needs, reverse
deforestation, and improve energy efficiency. The authors note the role that grass-roots organiza-
tions can play in such efforts and urge a strengthening of the capabilities of intermational
institutions,

Other chapters focus on the problems of land degradation. ozone depletion. overreliance on
automobiles, and the global AIDS epidemic. In addition. the report describes how environmental
deterioration is creating a new class of refugees and is forcing societies to tum from a narrow,
military view of pational security to a broader goal of enhancing global security. Cooperative
efforts for sustainable development must accompany the world’s halting steps toward disarma-
ment and economic conversion,

State of the World now appears in most iaajor languages, including Chinese. Arabic. and
English. The most recent translations are Italian and Russian. Last year the report was used by
corporate planners and government policymakers and was adopted for use in 751 courses inU. S.
colleges and universities. The Los Angeles Times says. *"Without being preachy, State of the World
15 simultaneously an indictment of global stewardship and an exhortation for reform.”
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