
approach Will net salve the 
underlying problem. We 
must not be afraid or 
unwilling to recognire, 
confront, and effectively 
struggle with the primary 
underlying cause - the 
human population monster 
- which adversely affects 
many lacets of life, The 
longer we wat before 
attackina the orimarv 
cause orthis Eompléx 
worldwide problem with a 
senous, intelligent, unemo- 
tional, effective, and 
humane approach, the 
grealer Will be the 
deterioration of the quality 
of liie and the fewer of our 
present species of fauna 
and flora Will survive. 

Evidence indicates man 
or “neai mari”” has been 
roaming the Earth for at 
least three millton years. 
About 12 000 years ago 
humans dtscovered agricul- 
ture. World population then 

doubling - to 500 million 
- occurred by 1650. The 
second doubling required 
only 200 years. That was 
about the time of the 
discoverv of the nature and 
cause of’infectious 
diseases and the dawn of 
modem medicine, which 
soon began to reduce the 
3eath rate. The thlrd 
cioubltng -to two billion - 
xcurred in 1930. only 80 
years after the second 
3oublmg.Then sulfadrugs, 
antibiotics, and improved 
vaccines were discovered. 
tihich again reduced death 
rates spectacularly. World 
oopulation doubled again 
-tofourbillionpeople-in 
1975. 

Ii is obvious that the 
arable land/food/population 
atio and the quality of life is 
worsening dramatically as 
the numbers of humans 



increase. There are 
ominous signs that during 
the next several decades 
the world Will face a 
worsening shortage of 
ciopland on which to 
procfuce its food. In many 
denseiy populated coun- 
tries there is littie additional 
landsuitableforagriculture 
that cari be brought under 
cultivation. In fact, 
worldwide, there is 
probably more cropland 
being removed from 
agriculture each year than 
is being added. Expanding 
cities are expected to caver 
25 million hectares of 
cropland by the end of this 
Century. Although the loss 
represents only two 
percent of the current 
cropland under cultivation, 
the percentage of food 
production involved is 
iikely to be substantially 
greater because cities are 
commonly builton the most 
fertile land. Moreover, 
much additionai cropland 
is being lest because of 
deforestation, erosion. and 
desertification. 

As we’look at thé 
magnitude of the worid 
food needs for the next half 
Century, we are apprehen- 
sive. In 1975, when world 
population reached four 
billion, the world produced. 
anall-timerecord harvestof 
approximately 3.3 billion 
metric tons of all kinds of 
food. lt took some 12 000 
years to gradually increase 
production to this record 
level. If human population 
growth continues at the 
same level as prevailed in’ 
1975, population will 
double to eight billion in 
about 40 vears. Conse- 
quently, food production 
must be doubled in the 

of life. Our work has 
brought us into close 
contact with such people,. 
and we believe that all who 
are born intotheworld bave 
the moral right to the basic 
ingredients for a decent, 
humane life. How many 
should be born and how 
fast they should corne on 
stage IS another matter. 
This latter question 
requires the best thinking 
and efforts of ail of us if, in 
OUI opinion, we are to 
survive and leaveaworld in 
which OUI children and 
their children Will want to 
live and, more important, be 
able to live. 

same penod. 
There is evidence that ’ 

population growth is 
beginning to slow 
somewhat. But everi if we’ 
assume that thrs reduced 
rate of arowth Will orevail, 
the necëssary food 
production increases are 

Growing problems in 
trrigated lands, which 
produce a disproportion- 
ately large share of the 
world’s food supply, are 
extremely serious. In some 
key producing areas the 
diversion of irrigation water 
to non-farm uses is 
reducing potential food 
production. Although over 
half of the world’s irrigation 
capacity - particularly in 
thedeveloping world- has 
been developed during the 
last 25 years, waterlogging 
and salinity resulting from 
lack of provision for 
drainage are already 
impainngyieldsonmillions 
of hectares. According to a 
recent UN survey. at least 20 
percent of the world’s 
croplands are losing 

‘ topsoil 01 being otherwise 
degraded. These pressures 
are working to restrict 
growth in per capita cereal 
production today, and they 

staggering. In essence, 
these projections mean 
that wtthin the next 40, 60, 
or 80 years - depending 
on how population growth 
changes - world food 
production must again be 
increased by at least as 
much as was achieved 
during the 12 000 years 
prier to 1975, JUSI to 
mamtain pet capita food 
production at the 
madequate 1975 level. 

Can the productron of. 
food and fibre be doubled 
in the nexl40 to 80 years? 
We are cautiously 
optimistic and believe it 
ca”, providing world . 
governments give high y 
enough priority and : : 
continuing support to ’ ” 
agriculture and forestry. It 
cannot be achieved with 1 
the miserly and discontin-, 
uous supportthat has been 
given duting the past 50 
years. If disaster is to be 
averted, much of the 

additional production in 
the next several decades 
must corne from increased 
yields on land now undet 
rultivation in Third World 
nations, where yields are 
still low. 

There are no cheap 
technolog~calfixesavailable 
for solving the food 
production and security 
problemsfacingdeveloping 
countries in the years 
ahead. Il Will take massive 
investments - particularly 
in irrigation, drainage. 
reforestation, soi1 conser- 
vation, and flood control 
projects, in fertilizer 
production facilities, in 
agricultural credit, and in 
better marketing infrastruc- 
tures. We must train more 
and better agricultural 
scientists, expand ouï 
scientrfic knowledge, and 
improve and apply better : 
technology if we are to 
make OUI finite land and 
water resources more 
oroductive. Thrs must be 
done promptly and in an 
orderlywayifwearetomeet 
growing needs without, at 
thesametime, unnecessar- 
ily degrading the environ- 
ment and crowding many 
species into extinction. 

Producing more food 
and fibre and protecting 
the environment ca”, at 
best. be only a holding 
operation while the 
population monster is 
berng tamed. Moreover, we 
must recognize that in the 
transition period. unless we 
succeed in increasing the 
production of basic 
necessities and more _ 
equitably distributing the~ 
benefrts to meet growing 
human needs, theworld Will 
become more and more 
chaotic and social .and 
political systems Will 
collapse. 

The attainmentof human 
riqhts in the fullest sense 

Those of us who work on 
the food production front 
have the moral obligation 
to warn the political, 
religious, and educational 
leaders of the world of the 
magnitudeandseriousness 
ofthearabieland/food/pop- 
ulation problem that looms 
ahead.IfwefaiItodosoina 
forthright unemottonal 
mariner we ~III be 
negligent in our duty, and 
inadvertently, through out 
irresponsibtlity, we Will 
contribute to the pending 
chaos. We are convinced . 
that the amelioration and 
eventual solution of this 
complex problem is of the 
highest urgency. The ” 
imminence of disaster is 
before us. lt is closer than 
most people realize, or are 
prepared to admit. 0 

: 
Norman E. Borlaug, former 
director of the Wheat Progiam 
at the intemat!onai Centre for 
fne improvement of Maize and 

R. Glenn Andersen and Ernest 
W. Sprague are Directoi, 
CIMMYT Wheat Program, and 
Diiectoi. cr~~nblaize Progam, 
respectweiy. This article is a ’ 
shorfened version of The 
human population monster. 
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Mexico). 

cari never be achieved as 
long as hundreds of 
millions of poverty-stricken 
people lack tfie necessities 
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Will be at least’as strong, if 
net stronger, during the 
next 40 vears. 
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