
W
ithin the next 50 years, the hu-
man population is likely to ex-
ceed nine billion, and global

economic output may quintuple. Large-
ly as a result of these two trends, scar-
cities of renewable resources may in-
crease sharply. The total area of highly
productive agricultural land will drop,
as will the extent of forests and the
number of species they sustain. Future
generations will also experience the on-
going depletion and degradation of
aquifers, rivers and other bodies of 
water, the decline of Þsheries, further
stratospheric ozone loss and, perhaps,
signiÞcant climatic change.

As such environmental problems be-
come more severe, they may precipitate

civil or international strife. Some con-
cerned scientists have warned of this
prospect for several decades, but the
debate has been constrained by lack of
carefully compiled evidence. To address
this shortfall of data, we assembled a
team of 30 researchers to examine a
set of speciÞc cases. In studies commis-
sioned by the University of Toronto and
the American Academy of Arts and Sci-
ences, these experts reported their ini-
tial Þndings.

The evidence that they gathered
points to a disturbing conclusion: scarci-
ties of renewable resources are already
contributing to violent conßicts in many
parts of the developing world. These
conßicts may foreshadow a surge of
similar violence in coming decades, par-
ticularly in poor countries where short-
ages of water, forests and, especial-
ly, fertile land, coupled with rapidly ex-
panding populations, already cause
great hardship.

B
efore we discuss the Þndings, it is
important to note that the envi-
ronment is but one variable in a

series of political, economic and social
factors that can bring about turmoil.
Indeed, some skeptics claim that scarci-
ties of renewable resources are merely a
minor variable that sometimes links ex-
isting political and economic factors to
subsequent social conßict.

The evidence we have assembled sup-
ports a diÝerent view [see illustration on

page 40]. Such scarcity can be an impor-
tant force behind changes in the poli-

tics and economics governing resource
use. It can cause powerful actors to
strengthen, in their favor, an inequit-
able distribution of resources. In addi-
tion, ecosystem vulnerability often con-
tributes signiÞcantly to shortages of re-
newable resources. This vulnerability
is, in part, a physical given: the depth of
upland soils in the tropics, for example,
is not a function of human social insti-
tutions or behavior. And Þnally, in many
parts of the world, environmental deg-
radation seems to have passed a thresh-
old of irreversibility. In these situa-
tions, even if enlightened social change
removes the original political, econom-
ic and cultural causes of the degrada-
tion, it may continue to contribute to
social disruption. In other words, once
irreversible, environmental degradation
becomes an independent variable.

Skeptics often use a diÝerent argu-
ment. They state that conßict arising
from resource scarcity is not particu-
larly interesting, because it has been
common throughout human history.
We maintain, though, that renewable-
resource scarcities of the next 50 years
will probably occur with a speed, com-
plexity and magnitude unprecedented
in history. Entire countries can now be
deforested in a few decades, most of a
regionÕs topsoil can disappear in a gen-
eration, and acute ozone depletion may
take place in as few as 20 years.

Unlike nonrenewable resourcesÑin-
cluding fossil fuels and iron oreÑrenew-
able resources are linked in highly com-
plex, interdependent systems with many

THOMAS F. HOMER-DIXON, JEFFREY
H. BOUTWELL and GEORGE W. RATH-
JENS are co-directors of the project on
Environmental Change and Acute Con-
ßict, which is jointly sponsored by the
University of Toronto and the American
Academy of Arts and Sciences. Homer-
Dixon received his Ph.D. in political sci-
ence from the Massachusetts Institute of
Technology in 1989 and is now coordi-
nator of the Peace and Conßict Studies
Program at the University of Toronto.
Boutwell, who also received his Ph.D.
from M.I .T., is associate executive oÛcer
and program director of International Se-
curity Studies at the American Academy
of Arts and Sciences. Rathjens earned his
doctorate in chemistry at the University
of California, Berkeley, and is currently
professor of political science at M.I .T.

38       SCIENTIFIC AMERICAN February 1993

Environmental Change
and Violent Conßict

Growing scarcities of renewable
resources can contribute to social 

instability and civil strife

by Thomas F. Homer-Dixon, JeÝrey H. Boutwell and George W. Rathjens

Copyright 1993 Scientific American, Inc.



nonlinear and feedback relations. The
overextraction of one resource can lead
to multiple, unanticipated environmen-
tal problems and sudden scarcities when
the system passes critical thresholds.

Our research suggests that the social
and political turbulence set in motion
by changing environmental conditions
will not follow the commonly perceived
pattern of scarcity conßicts. There are
many examples in the past of one group

or nation trying to seize the resources
of another. For instance, during World
War II, Japan sought to secure oil, min-
erals and other resources in China and
Southeast Asia.

Currently, however, many threatened
renewable resources are held in com-
monÑincluding the atmosphere and the
oceansÑwhich makes them unlikely to
be the object of straightforward clash-
es. In addition, we have come to under-

stand that scarcities of renewable re-
sources often produce insidious and
cumulative social eÝects, such as popu-
lation displacement and economic dis-
ruption. These events can, in turn, lead
to clashes between ethnic groups as well
as to civil strife and insurgency. Al-
though such conßicts may not be as
conspicuous or dramatic as wars over
scarce resources, they may have seri-
ous repercussions for the security inter-
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ARMY DETACHMENT patrols village in Assam, India, where
in 1983 local tribespeople attacked migrant Muslims from
Bangladesh. Members of the tribe had long accused the mi-

grants of stealing some of the regionÕs richest farmland. Be-
fore troops arrived to restore order, almost 1,700 Bengalis
had been massacred in one incident alone.

Copyright 1993 Scientific American, Inc.



40       SCIENTIFIC AMERICAN February 1993

ests of the developed and the develop-
ing worlds.

H
uman actions bring about scar-
cities of renewable resources in
three principal ways. First, peo-

ple can reduce the quantity or degrade
the quality of these resources faster
than they are renewed. This phenom-
enon is often referred to as the con-
sumption of the resourceÕs ÒcapitalÓ:
the capital generates ÒincomeÓ that can
be tapped for human consumption. A
sustainable economy can therefore be
deÞned as one that leaves the capital
intact and undamaged so that future
generations can enjoy undiminished in-
come. Thus, if topsoil creation in a re-
gion of farmland is 0.25 millimeter per
year, then average soil loss should not
exceed that amount.

The second source of scarcity is pop-
ulation growth. Over time, for instance,
a given ßow of water might have to be
divided among a greater number of peo-
ple. The Þnal cause is change in the dis-
tribution of a resource within a society.

Such a shift can concentrate supply in
the hands of a few, subjecting the rest
to extreme scarcity.

These three origins of scarcity can op-
erate singly or in combination. In some
cases, population growth by itself will
set in motion social stress. Bangladesh,
for example, does not suÝer from de-
bilitating soil degradation or from the
erosion of agricultural land: the annual
ßooding of the Ganges and Brahmapu-
tra rivers deposits a layer of silt that
helps to maintain the fertility of the
countryÕs vast ßoodplains.

But the United Nations predicts that
BangladeshÕs current population of 120
million will reach 235 million by the
year 2025. At about 0.08 hectare per
capita, cropland is already desperately
scarce. Population density is 785 peo-
ple per square kilometer (in compari-
son, population density in the adjacent
Indian state of Assam is 284 people per
square kilometer). Because all the coun-
tryÕs good agricultural land has been
exploited, population growth will cut in
half the amount of cropland available

per capita by 2025. Flooding and inade-
quate national and community institu-
tions for water control exacerbate the
lack of land and the brutal poverty and
turmoil it engenders.

Over the past 40 years, millions of
people have migrated from Bangladesh
to neighboring areas of India, where the
standard of living is often better. De-
tailed data on the movements are few:
the Bangladeshi government is reluc-
tant to admit there is signiÞcant migra-
tion because the issue has become a ma-
jor source of friction with India. Never-
theless, one of our researchers, Sanjoy
Hazarika, an investigative journalist and
reporter at the New York Times in New
Delhi, pieced together demographic in-
formation and expertsÕ estimates. He
concludes that Bangladeshi migrants
and their descendants have expanded
the population of neighboring areas of
India by 15 million. (Only one to two
million of those people can be attribut-
ed to migrations during the 1971 war
between India and Pakistan that result-
ed in the creation of Bangladesh.)

This enormous ßux has produced
pervasive social changes in the receiv-
ing Indian states. Conßict has been
triggered by altered land distribution
as well as by shifts in the balance of
political and economic power between
religious and ethnic groups. For in-
stance, members of the Lalung tribe in
Assam have long resented Bengali Mus-
lim migrants: they accuse them of steal-
ing the areaÕs richest farmland. In early
1983, during a bitterly contested elec-
tion for federal oÛces in the state, vio-
lence Þnally erupted. In the village of
Nellie, Lalung tribespeople massacred
nearly 1,700 Bengalis in one Þve-hour
rampage.

In the state of Tripura the original
Buddhist and Christian inhabitants now
make up less than 30 percent of the
population. The remaining percentage
consists of Hindu migrants from either
East Pakistan or Bangladesh. This shift
in the ethnic balance precipitated a vio-
lent insurgency between 1980 and 1988
that was called oÝ only after the gov-
ernment agreed to return land to dis-
possessed Tripuris and to stop the in-
ßux of Bangladeshis. As the migration
has continued, however, this agreement
is in jeopardy.

Population movements in this part of
South Asia are, of course, hardly new.
During the colonial period, the British
imported Hindus from Calcutta to ad-
minister Assam, and Bengali was made
the oÛcial language. As a result, the
Assamese are particularly sensitive to
the loss of political and cultural con-
trol in the state. And Indian politicians
have often encouraged immigration in
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order to garner votes. Yet today chang-
es in population density in Bangladesh
are clearly contributing to the exodus.
Although the contextual factors of reli-
gion and politics are important, they
do not obscure the fact that a dearth of
land in Bangladesh has been a force be-
hind conßict.

I
n other parts of the world the three
sources of scarcity interact to pro-
duce discord. Population growth

and reductions in the quality and quan-
tity of renewable resources can lead to
large-scale development projects that
can alter access to resources. Such a
shift may lead to decreased supplies for
poorer groups whose claims are violent-
ly opposed by powerful elites. A dispute
that began in 1989 between Mauritani-
ans and Senegalese in the Senegal Riv-
er valley, which demarcates the com-
mon border between these countries,
provides an example of such causality.

Senegal has fairly abundant agricul-
tural land, but much of it suÝers from
severe wind erosion, loss of nutrients,
salinization because of overirrigation
and soil compaction caused by the in-
tensiÞcation of agriculture. The coun-
try has an overall population density of
380 people per square kilometer and a
population growth rate of 2.7 percent;
in 25 years the population may double.
In contrast, except for the Senegal Riv-
er valley along its southern border and
a few oases, Mauritania is for the most
part arid desert and semiarid grass-
land. Its population density is very low,
about 20 people per square kilometer,
and the growth rate is 2.8 percent a
year. The U.N. Food and Agriculture Or-
ganization has included both Maurita-
nia and Senegal in its list of countries
whose croplands cannot support cur-
rent or projected populations without
a large increase in agricultural inputs,
such as fertilizer and irrigation.

Normally, the broad ßoodplains fring-
ing the Senegal River support produc-
tive farming, herding and Þshing based
on the riverÕs annual ßoods. During the
1970s, however, the prospect of chron-
ic food shortages and a serious drought
encouraged the regionÕs governments
to seek international Þnancing for the
Manantali Dam on the BaÞng River trib-
utary in Mali and for the Diama salt-
intrusion barrage near the mouth of
the Senegal River between Senegal and
Mauritania. The dams were designed to
regulate the riverÕs ßow for hydropow-
er, to expand irrigated agriculture and
to raise water levels in the dry season,
permitting year-round barge transport
from the Atlantic Ocean to land-locked
Mali, which lies to the east of Senegal
and Mauritania.

But the plan had unfortunate and un-
foreseen consequences. As anthropolo-
gist Michael M. Horowitz of the State
University of New York at Binghamton
has shown, anticipation of the new dams
raised land values along the river in ar-
eas where high-intensity agriculture was
to become feasible. The elite in Mauri-
tania, which consists primarily of white
Moors, then rewrote legislation govern-
ing land ownership, eÝectively abrogat-
ing the rights of black Africans to con-
tinue farming, herding and Þshing along
the Mauritanian riverbank.

There has been a long history of rac-
ism by white Moors in Mauritania to-
ward their non-Arab, black compatri-

ots. In the spring of 1989 the killing of
Senegalese farmers by Mauritanians in
the river basin triggered explosions of
ethnic violence in the two countries. In
Senegal almost all of the 17,000 shops
owned by Moors were destroyed, and
their owners were deported to Maurita-
nia. In both countries several hundred
people were killed, and the two nations
nearly came to war. The Mauritanian
regime used this occasion to activate the
new land legislation, declaring the black
Mauritanians who lived alongside the
river to be ÒSenegalese,Ó thereby strip-
ping them of their citizenship; their
property was seized. Some 70,000 of
the black Mauritanians were forcibly ex-
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AVAILABLE CROPLAND is expected to decline in many parts of the world by 2025
(top ) as a result of population growth and the degradation of fertile land. In the
Philippines, lack of good land has pushed poor farmers onto steep hillsides (bot-
tom). Unterraced farming on such terrain causes severe erosion, which can be
seen in the earth-colored gashes on the slopes.
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pelled to Senegal, from where some
launched raids to retrieve expropriated
cattle. Diplomatic relations between the
two countries have now been restored,
but neither has agreed to allow the ex-
pelled population to return or to com-
pensate them for their losses.

W
e see a somewhat diÝerent
causal process in many parts
of the world: unequal access

to resources combines with population
growth to produce environmental dam-
age. This phenomenon can contribute
to economic deprivation that spurs in-
surgency and rebellion. In the Philip-
pines, Spanish and American colonial
policies left behind a grossly inequitable
distribution of land. Since the 1960s,
the introduction of green revolution
technologies has permitted a dramatic
increase in lowland production of grain
for domestic consumption and of cash
crops that has helped pay the countryÕs
massive external debt.

This modernization has raised de-
mand for agricultural labor. Unfortu-
nately, though, the gain has been over-
whelmed by a population growth rate
of 2.5 to 3.0 percent. Combined with
the maldistribution of good cropland
and an economic crisis in the Þrst half
of the 1980s, this growth produced a
surge in agricultural unemployment.

With insuÛcient rural or urban indus-
trialization to absorb excess labor, there
has been unrelenting downward pres-
sure on wages. Economically desperate,
millions of poor agricultural laborers
and landless peasants have migrated to
shantytowns in already overburdened
cities, such as Manila; millions of others
have moved to the least productiveÑ
and often most ecologically vulnera-
bleÑterritories, such as steep hillsides.

In these uplands, settlers use Þre 
to clear forested or previously logged
land. They bring with them little ability
to protect the fragile ecosystem. Their
small-scale logging, charcoal produc-
tion and slash-and-burn farming often
cause erosion, landslides and changes
in hydrologic patterns. This behavior
has initiated a cycle of falling food pro-
duction, the clearing of new plots and
further land degradation. Even margin-
ally fertile land is becoming hard to
Þnd in many places, and economic con-
ditions are critical for peasants.

The country has suÝered from seri-
ous internal strife for many decades.
But two researchers, Celso R. Roque,
the former undersecretary of the envi-
ronment of the Philippines, and his col-
league Maria I. Garcia, conclude that re-
source scarcity appears to be an in-
creasingly powerful force behind the
current communist-led insurgency. The

upland struggleÑincluding guerrilla at-
tacks and assaults on military stationsÑ
is motivated by the economic depriva-
tion of the landless agricultural labor-
ers and poor farmers displaced into
the hills, areas that are largely beyond
the control of the central government.
During the 1970s and 1980s, the New
PeopleÕs Army and the National Demo-
cratic Front found upland peasants re-
ceptive to revolutionary ideology, espe-
cially where coercive landlords and lo-
cal governments left them little choice
but to rebel or starve. The revolutionar-
ies have built on indigenous beliefs and
social structures to help the peasants
focus their discontent.

Causal processes similar to those in
the Philippines can be seen in many
other regions around the planet, in-
cluding the Himalayas, the Sahel, Indo-
nesia, Brazil and Costa Rica. Population
growth and unequal access to good land
force huge numbers of people into cit-
ies or onto marginal lands. In the latter
case, they cause environmental damage
and become chronically poor. Eventual-
ly these people may be the source of
persistent upheaval, or they may mi-
grate yet again, stimulating ethnic con-
ßicts or urban unrest elsewhere.

The short but devastating ÒSoccer
WarÓ in 1969 between El Salvador and
Honduras involved just such a combin-
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ation of factors. As William H. Durham
of Stanford University has shown, chang-
es in agriculture and land distribution
beginning in the mid-19th century con-
centrated poor farmers in El SalvadorÕs
uplands. Although these peasants de-
veloped some understanding of land
conservation, their growing numbers on
very steep hillsides caused deforesta-
tion and erosion. A natural population
growth rate of 3.5 percent further re-
duced land availability, and as a result
many people moved to neighboring Hon-
duras. Their eventual expulsion from
Honduras precipitated a war in which
several thousand people were killed in
a few days. Durham notes that the com-
petition for land in El Salvador leading
to this conßict was not addressed in the
warÕs aftermath and that it powerfully
contributed to the countryÕs subsequent,
decade-long civil war.

In South Africa the white regimeÕs
past apartheid policies concentrated
millions of blacks in the countryÕs least
productive and most ecologically sensi-
tive territories. High natural birth rates
exacerbated population densities. In
1980 rural areas of the Ciskei homeland
supported 82 persons per square kilo-
meter, whereas the surrounding Cape
Province had a rural density of two.
Homeland residents had, and have, lit-
tle capital and few skills to manage re-

sources. They remain the victims of cor-
rupt and abusive local governments.

Sustainable development in such a sit-
uation is impossible. Wide areas have
been completely stripped of trees for
fuelwood, grazed down to bare dirt and
eroded of topsoil. A 1980 report con-
cluded that nearly 50 percent of CiskeiÕs
land was moderately or severely eroded;
close to 40 percent of its pasture was
overgrazed. This loss of resources, com-
bined with the lack of alternative em-
ployment and the social trauma caused
by apartheid, has created a subsistence
crisis in the homelands. Thousands of
people have migrated to South African
cities. The result is the rapid growth of
squatter settlements and illegal town-
ships that are rife with discord and
that threaten the countryÕs move to-
ward democratic stability.

D
windling natural resources can
weaken the administrative ca-
pacity and authority of govern-

ment, which may create opportunities
for violent challenges to the state by po-
litical and military opponents. By con-
tributing to rural poverty and rural-ur-
ban migration, scarcity of renewable re-
sources expands the number of people
needing assistance from the govern-
ment. In response to growing city popu-
lations, states often introduce subsidies

that distort prices and cause misallo-
cations of capital, hindering economic
productivity.

Simultaneously, the loss of renewable
resources can reduce the production of
wealth, thereby constraining tax reve-
nues. For some countries, this widen-
ing gap between demands on the state
and its capabilities may aggravate pop-
ular grievances, erode the stateÕs legiti-
macy and escalate competition between
elite factions as they struggle to pro-
tect their prerogatives.

Logging for export markets, as in
Southeast Asia and West Africa, produc-
es short-term economic gain for parts
of the elite and may alleviate external
debt. But it also jeopardizes long-term
productivity. Forest removal decreases
the landÕs ability to retain water during
rainy periods. Flash ßoods then damage
roads, bridges, irrigation systems and
other valuable infrastructure. Erosion of
hillsides silts up rivers, reducing their
navigability and their capacity to gener-
ate hydroelectric power. Deforestation
can also hinder crop production by al-
tering regional hydrologic cycles and by
plugging reservoirs and irrigation chan-
nels with silt [see ÒAccounting for Envi-
ronmental Assets,Ó by Robert Repetto;
SCIENTIFIC AMERICAN, June 1992].

In looking at China, V�clav Smil of the
University of Manitoba has estimated
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the combined eÝect of environmental
problems on productivity. The main
economic burdens he identiÞes are 
reduced crop yields caused by water,
soil and air pollution; higher human
morbidity resulting from air pollution;
farmland loss because of construction
and erosion; nutrient loss and ßooding
caused by erosion and deforestation;
and timber loss arising from poor har-
vesting practices. Smil calculates the
current annual cost to be at least 15 per-
cent of ChinaÕs gross domestic product;
he is convinced the toll will rise steeply
in the coming decades. Smil also esti-
mates that tens of millions of Chinese
will try to leave the countryÕs impover-
ished interior and northern regionsÑ
where water and fuelwood are des-
perately scarce and the land often bad-
ly damagedÑfor the booming coastal
cities. He anticipates bitter disputes
among these regions over water sharing
and migration. Taken together, these
economic and political stresses may
greatly weaken the Chinese state.

Water shortages in the Middle East
will become worse in the future and
may also contribute to political discord.
Although Þgures vary, Miriam R. Lowi
of Princeton University estimates that
the average amount of renewable fresh
water available annually to Israel is
about 1,950 million cubic meters (mcm).
Sixty percent comes from groundwater,
the rest from river ßow, ßoodwater and
wastewater recycling. Current Israeli de-
mandÑincluding that of settlements in
the occupied territories and the Golan
HeightsÑis about 2,200 mcm. The an-
nual deÞcit of about 200 mcm is met
by overpumping aquifers.

As a result, the water table in some
parts of Israel and the West Bank has
been dropping signiÞcantly. This deple-
tion can cause the salinization of wells
and the inÞltration of seawater from
the Mediterranean. At the same time,
IsraelÕs population is expected to in-
crease from the present 4.6 million to
6.5 million people in the year 2020, an
estimate that does not include immi-
gration from the former Soviet Union.
Based on this projected expansion, the
countryÕs water demand could exceed
2,600 mcm by 2020.

Two of the three main aquifers on
which Israel depends lie for the most
part under the West Bank, although
their waters drain into Israel. Thus,
nearly 40 percent of the groundwater Is-
rael uses originates in occupied terri-
tory. To protect this important source, 
the Israeli government has strictly limit-
ed water use on the West Bank. Of the
650 mcm of all forms of water annually
available there, Arabs are allowed to use
only 125 mcm. Israel restricts the num-

WATER SHORTAGES may be severe in the future. In 2025 several nations (top ) will
have less than 1,000 cubic meters of water per personÑthe minimum amount con-
sidered necessary for an industrialized nation. In Ethiopia, water is already so
scarce that some women walk miles to Þnd it and lug it home (bottom).
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ber of wells Arabs can drill in the terri-
tory, the amount of water Arabs are al-
lowed to pump and the times at which
they can draw irrigation water.

The diÝerential in water access on the
West Bank is marked: on a per capita ba-
sis, Jewish settlers consume about four
times as much water as Arabs. Arabs
are not permitted to drill new wells 
for agricultural purposes, although Me-
korot (the Israeli water company) has
drilled more than 30 for settlers. Arab
agriculture in the region has suÝered
because some Arab wells have become
saline as a result of deeper Israeli wells
drilled nearby. The Israeli water policy,
combined with the conÞscation of ag-
ricultural land for settlers as well as
other Israeli restrictions on Palestin-
ian agriculture, has encouraged many
West Bank Arabs to abandon farming.
Those who have done so have become
either unemployed or day laborers with-
in Israel.

The entire Middle East faces in-
creasingly grave and tangled problems
of water scarcity, and many experts 
believe these will aÝect the regionÕs
stability. Concerns over water access
contributed to tensions preceding the
1967 Arab-Israeli War; the war gave 
Israel control over most of the Jordan
BasinÕs water resources. The current
Middle East peace talks include multi-
lateral meetings on water rights, moti-
vated by concerns about impending
scarcities.

Although Òwater warsÓ are possible
in the future, they seem unlikely given
the preponderance of Israeli military
power. More probably, in the context of
historical ethnic and political disputes,
water shortages will aggravate tensions
and unrest within societies in the Jor-

dan River basin. In recent U.S. congres-
sional testimony, Thomas NaÝ of the
University of Pennsylvania noted that
Òrather than warfare among riparians
in the immediate future. . .what is more
likely to ensue from water-related cris-
es in this decade is internal civil disor-
der, changes in regimes, political radi-
calization and instability.Ó

S
carcities of renewable resources
clearly can contribute to conßict,
and the frequency of such unrest

will probably grow in the future. Yet
some analysts maintain that scarcities
are not important in and of themselves.
What is important, they contend, is
whether people are harmed by them.
Human suÝering might be avoided if
political and economic systems provide
the incentives and wherewithal that en-
able people to alleviate the harmful ef-
fects of environmental problems.

Our research has not produced Þrm
evidence for or against this argument.
We need to know more about the vari-
ables that aÝect the supply of human
ingenuity in response to environmental
change. Technical ingenuity is needed
for the development of, for example,
new agricultural and forestry technolo-
gies that compensate for environmen-
tal deterioration. Social ingenuity is
needed for the creation of institutions
that buÝer people from the eÝects of
degradation and provide the right in-
centives for technological innovation.

The role of social ingenuity as a 
precursor to technical ingenuity is of-
ten overlooked. An intricate and stable
system of markets, legal regimes, Þ-
nancial agencies and educational and
research institutions is a prerequisite
for the development and distribution

of many technologiesÑincluding new
grains adapted to dry climates and
eroded soils, alternative cooking tech-
nologies that compensate for the loss of
Þrewood and water-conservation tech-
nologies. Not only are poor countries ill
endowed with these social resources,
but their ability to create and maintain
them will be weakened by the very en-
vironmental woes such nations hope to
address.

The evidence we have presented here
suggests there are signiÞcant causal
links between scarcities of renewable re-
sources and violence. To prevent such
turmoil, nations should put greater em-
phasis on reducing such scarcities. This
means that rich and poor countries
alike must cooperate to restrain popu-
lation growth, to implement a more eq-
uitable distribution of wealth within
and among their societies, and to pro-
vide for sustainable development.
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GROWTH OF CITIES, in part a result of increasing rural pover-
ty and of migration, will be dramatic in the developing world
(left ). In Manila the ÒSmoky MountainsÓ squatter settlement is

home to poor peasants arriving by ship from the provinces
(right ). The Filipinos named the settlement after the perpetu-
ally smoldering garbage dump on which it is constructed.
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