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POPULATLON, RESOURCES, MIGRATION, AND JOBS

i'm delighted to have an opportunity to talk with you about population and
how It relates to to the quality of our lives, especially through it's impact on
resources, migration, and jobs.

Things haven' t always been this way. When I was a student at the University
I entered a public speaking contest, I brought my completed speech to the speech
coach. He looked it over and toid me I couldn't give it. It was a speech on
the world population problem. I thought it was a good speech, But sinco
"establishment" wouldn't let me givc it, I went home and wrote a speech on
"Monetary and Fiscal Policy." 1 lost the'contest...

Well, things have changed. Today we do a lot of talking and thinking about
population. In fact, the third most important magazine in North America, in terms
ot-circulation, recently carried an article by Dr. Paul Ehrlich, the leading
proponent of population control in our country;' Populatiou is a popular topic

today,

Population growth

Why are people so worried about too rapid population growth now? They
didn't use to be. 1In fact, during the middle ages, when a good deal of our present
oopuiation polic1es originated, policy makers were Justifiably concerned that

population wasn't growing fast enough. The population of Europe actually declined by

one third between 1300 and 1350! 1 There was a velid concern for developing policies

which would stimulate population growth.

' -1850
“siichter Van Bath, Agrarian History of Western Europe, A.?. 500-1850,

(London: ‘Edward Arnold, Ltd., 1966), p.'9.




-2-

Sut ooday's population is growing much faster than population grew in the past,
(Figu;e.l). |

Some people think we could run out of space. If we Nait long enough we Qill.
"In 6, 200 years," a U. S. Congressional committee was told, "tne present rate of
world population growth oonld produce a mass of.human flesh whose radius would be
expanding as répidIy as the speed of light."1 And some people think we are
elready running out of space around the North Amerioan Cities (Figure 2).

The present world population is growing at the rate of 2 percent a year.

Many Latin American countries are growing faster than this, (Table 1).

Population growth and Natural Resources

Some people worry about population growth because the world seems to be
running out of raw materials, (Figure %} Running out of natural resources is a
problem but there is also a problem of pollution generated by increased resource

use. You might appreciate what one of our more famous humorlsts had to say on

zollution about this time last year. His article was called "And God Saw It Was

Cood." Then Mankind Took Qver...

IN THE BEGINNING God created Man, whlch according to all
the latest birth control statistics was a big mistake.’
And God said, "let there be light," and there was light, and Man

called this light, fire, and at first it was used to warm him and

and let him cook his food, and protect him from the wi}d animals.

1Ben'J Wattenberg with Richard M. Scammon,. "Our Population: The Statistics Explosioun,

The Reporter, March 25, 1965, p. 40




TABLE 1

POPULATION GROWTH DATA SHEET, LATIN AMERICA 1970

/

Births per Deaths per Current Rate Population under
1000 1000 of Population 15 Years (Percer.

Region or Country Population Population Growth

World 34 14 2.0 37
NORTHERN AMER1CA 18 9 1.1 30
Canada 18 7 1.7 33
United States 18 10 1.0 30
LATIN AMERICA 38 9 2.9 42
MIDDLE AMERICA 43 9 3.4 46
Costa Rica 45 .é- 3.8 48
El Salvador - 48 13 5.4 » 45
Guatemala 46 16 2.9 46
Honduras 49 16 3.4 51
Mexico 44 10 3.4 46
Nicaragua 47 16 3.0 48
Panama 42 10 3.3 43
CARIBBEAN 35 11 2,2 40
Barbados 20 9 0.8 38
Cuba 28 8 1.9 37
Dominican Republican 48 15 3.4 47
Guadeloupa 32 8 2.4 42
Haiti 45 20 2.5 42
Jamaica 39 8 2,1 41
Martinique 30 7 2.0 42
Puerto Rico 25 6 1.4 39
Trinidad and Tobago 30 8 1.8 43



TABIE 1 continudd

zé% .

Births per Deaths per Current Rate Population under
. . 1000 1000 of Population 15 Years (Percent
Region or Country Population Population Growth - . _
TROPICAL SOUTH
AMERICA 39 9 3.0 43
Bolivia 64 | 20 2.4 <44
3razii 39 11 2.8 43
Colombia 44 11 3.4 41
Zcuador 47 13 3.4 48
Guyana 40 10 2.9 46
Peru 44 12 J3.1 45
Venezuela 46 10 3.4 46
TEMPERATE SOUTH |
AMERICA 26 -9 1.8 33
argenting 22 '8 1.5 29
[Chile 34 '11 2.3 40 -
Paraguay 45 12 | 3.4 45
Urazuay 24 9 .1.2; 28"
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Fig- 2,em | Cartoon

'This is your €lying traffic reporter. Traffic is normal in all directions,



Figawea 3.

T'he World Is Runniug Out of Raw. Matcrials

USE OF RESQUARCES IS RISING MORE RAPIDLY THAN POPULATION .
g LALSUzIPTL | Sy . 8=POPCLATION e = POPILATICN o N
 [Sealeotiight) — L. - {Scale at leFt) - ‘ ° Gca!:c!lcﬂ)
E . . E g § : R g - z ) g
$6 3% | 36 35 | 6o 600
i |3 MEI P
= s g S} o N I -.fiﬂ R
5, o5 | Sa_- LEAD F S5 | B4 IROMN - ‘r =
sS4 F722 | £ % consuriprion i < | % eoustaerion /‘HH”;
< . POPLLATION” {5 I (Sukmish!)‘f,g 8 | <+ _tsc-kn'tn'sht)\fg, K]
(Sc.kau% 2 N 41"’?‘ 2 . 4’/!;; 2c°§
i < oo ) R
ne” j . _— st
0-117 Lt 1_0 o L 0 . bk A SN S S 0
RRCAP GRS & : R 4\@.\& & S LS

In recent years the world’s consumption of rawr materials has risen evea more

sharply than populntion, le
to widespread poverty and hunser b

use of copper,

adapted from “Affluence in Jeopardy™ by Dr.

ading to predictlars that materlal shortazes will lead
y tie exd of this century.. Necent'rises in the
Iead and fron are compared to populatior protwth in theso charts,
Charles P, Park Jr.

THE NEW YORK TIMES,; SUNDAY, JUNE 22, 1969

~WALTER SULLIVAN



-8
But then Man discovered you could use fire to burn down a
fore;t ér burn someone else's hut or tree house, or a wiéch
at a stake, or soft coal or oil, which makes the air turn
dark gray and black, And tHis made Man start to cough and his
eyes to run and his sinuses to hurt. And Man finally said,
"God, what are you doing to me?"

-And after God made the rivers and lakes and streams and
oceans, Man du%ped all the:refuse from the earth into the waters
and it killed the fish and the Plants and even used up the oxygen,
and the waters turned muddy and brown and smelled and no one could
drink from them or bathe in them, or even sail in them, and
finélly Man shook his fist at the heavens and said, "for God's

sake, knock it off "}

So, as we use up some of our resources (like coal), we pollute and make
less useable or even unusable other resoufces, (like water ahd air), And with
economic growth, tﬂe pfoblem of pollution of such.vital resources as land and water
anc air will get harder to solve, not easier to solve.

In North America our averagé préductivity per worker increases dbout three
2@weent per year. So even with no change at all in labor force, we can expect our
Sulput to' go on rising in the future by some 3 percent Per year. Wnat does output
meen?

--It means electric power produced--and smoke produced.

~-It means cans and bottlesproduced.

“Art Buchwald, Washington Post, April 21, 1970.
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-==It means steel produced--and unless something is done about it,
water and air polluted.
--It means paper produced--with the same result as for steel.

.-;And so on and on.

Now let's look at what tﬁe law'of compound interest does to us on rollution.
In 1957 (just ove; 13 years ago) United States Gross National Product (GNP) wa; .
$453 billion. In 1969, in constant doliars, it was $728 killion. That's an
increase of nearly $300 billion in tin cans, electric power, automobiles, paper,
chemicals and all the rest.

So? So that wasn't the result of an unusually rapid growth rate. But in
the previou; 13 years (before 1957) our Gﬁ? has grown by only $100 billion. We
were the same nation, growing at approximately the same rate. But in the first 13
years of this example; GNP rose $100 billion, and in the secgnd 13 it rose $300
billion.

And in the next 13 years it will rise more than $500 billién! That's a
rise in GNP greater than the total.- GNP of 1957!1

1 fea; this is not just a North American problem. ‘Look at Table 2 and you
will see that most Latin American ‘countries are'growiﬁg f;stef than the lUnited
States. Last year I visited the beautiful cities of Santiago and Rio de Janeiro
ané was sﬁrprised to find the air in these cities just as bad as in Washington, D. C.

Some of our best thinkers are beginning to question what may happen to the

biosphere of the earth if we succeed in our best efforts at economic development.

1Edwin L. Dale, Jr., "The Economie¢s of Pollution," New York Times Magazine,
, 1970, p. 27.

1ivid, p. 40.
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TABLE 2 : T
RECENT GROSS NATIONAL PRODUCT SROWTH RATES,. WESTERN HEMISPHERE 1764 ~(

Arithmetic average
- - of percent change of
Regfon or Country - 1967/66_and 1968/67.

‘NORTHERN AMERICA

Canada 3.
United States 3

MIDDLE AMERICA

Costa Rica
El Salvador
Guatemala
Honduras
Mexico
Nicaragua
Panama

mpoOpPdDDO
NwooouUunwdu,

CARIBBEAN

Dominican Republican - 3.
Jamaica 1

TROPICAL SOUTH
AMERICA

Bolivia 5
Brazil 6
Colombia 4
Ecuador 5.
Peru 3
Venezuela 5

TEMPERATE SOUTH
AMERICA

Argentina 3.2
Chile 2.4
Paraguay 4.5
Uruguay -2.3

Source: A.I1.D. as quoted in New York Times Encyclopedic Almanac, 1970, p. 647.
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I'd like to quote Lester Brown in a recent article in Scientific American,

There is gro&ing doub; that the agricultural ecosystem

will be able to accomodate both the anticipated increase of

" the human population to seven billion by ghe end of the century
and the universal'desire of the world's hungry for a better diet.
The.cenfral question is no longer, "Can we préduce enough food?”'
but "What are the environmental consequences of attempting to

do so?’1

Population Growth and Migration

During the eighteen'hundrgds (1300'3) the Western Hemisphere was able to
abso;b on iés fﬁrm land most of its expanding fam population as well as sighificant
quantities of immigrants from Europe, But today the situation 1s different.
Practically all of our best farm land is now being used for farms. We can ébsérb
mota labor in agriculture, but the productivity of the extra laborers absorhed |
will be rather 19w.

It's the nature of production that, as you add more of an input such as labor,

<

St get more output, But each successive unit of input gives you a little less
cutout, (Figuré 4). We economists call the product produéed by the last unit of
-ator, the ”marginal.product" from labor. The marginal product from labor gets less
2nG less  as you use more and more lébor, (Figure 5). Some economists argue that

in’a labor surplus economy such as we typically find in the less developed world,

the marginal product from farm Iabor approaches zero. Certainly the productivity

~

S0 én extra man in aericulture in today's worl? 15 1low.,

:Lester Brown, Scientific American, September, 1970, Volr 223, No. 3 p. 170.
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‘Farm
Yields

Farm Labor

Figure 4: Diminishing Returns to Farm Labor.

N

Marginal
Product from
Farm Labor

Farm Labor

Figure 5: Marginal Product from Farm Labor.
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Not only do economists think that marginal‘produccivitf of labor in

agriculture is low--rqral people seem to agree., For rural people are flocking to
the city in ever incrcasing numbers. Look at the trend toward urbanization in

the United States (Figure 6). In Latin America the rush to the city may have begun
later, but I rear it is proceeding even faster there. I understand you have a
special name for the people who have come in from the country31de and have settled
¢own in the suburban slums surrounding the large cities. You eall these people

"marginal population" or pobulaciones marginales. I like this term because it

emphasizes the marginal nature of these people, 1In large measure, these marginal
populations must be the reeult of population growth in an economy with diminishing
marginal productivity from labor applied to agriculture.

But mlgratlon to the city doesn't necessarlly pzoduce the good life for these
marginal populatlons There just aren't that many c1ty Jobs.. And increasingly,

ecucation is required for a good job,

Population Growth and Jobs

Our technology, especially our agricultural technology, has enabled us

t)hold a greatly increased population on this earth Simultaneously, it has

put a premium on education. No longer do we need vast supplles of uneducated

unskilled laborers. We need educated laborers. Getting and holdlng a job increasingly
depends on education, Future supplies of uneducated, unskilled laborers will be

zore of a 11aoil;ty than an asset!

Population Growth and Education

I'd like to bring you some material from.Manritius, to help il}ustrate the

selationshp between popula ¢ion growth and education. WMauritius is a-tiny island
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in the Indian Ocean. Mauritlus 1s interesting to me because it has a rap1d1y
growing population W1;h statlstics going back over a long period of time, for it
13 a former British colony. You may think. you've never heard of Mauritius, but
it was once famous because it was'the homn of the doto bird (now extinct). When
Jou see the population statistics perhaps you'll.think Mauritius ought to be
famous not as the home of the doto bird, buF'of the stork! kFigure 7).

Now let's look at Figure 8. The wildly fluctuating death rate before 1947

(&3

ypical of a pre-industrial society, as 1s the modestly fluctuating birth rate.

1920 and shot up again with the hurricane and economic depression in the early
30's, and again Just after World War II. But then Maruitius's population did what
50 many populations have done recently, Tt underwent a baby boom at the same

time health campaigns brought the number of deaths down to about 10 per thousand.
The result was the éopulation explosion we saw in Figure 7.

During thfs baby boom, the family size in Mauritius had been much greater
then in countries with.a much slower population.growth rate, such as the United
Kingdom (Figure 9), Having large size families nnturally leads to a population

‘cfile with a large number of people in the dependent children category, (Figures
10 and 11),.
The denendency load is very important when it comes to educating children.

If the U, K. and Mauritius both had the same per capita income, which country would

have the more difficult job of educating it's children? Educatlon and productivity

in today's world relate to each other like a feedback loop in electronics. A good

-ba

quality of education stimulates productivity of the people in the society, who in
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In Mauritins, whero birth rates are double thosa of the United Kingdom and

where women marry earlier, almost 50 bercent of nll births nre fourth, fifth, sixth
and higher order births, This compares with only 15

the small family pattern prevails, In other worggr:enhi “;ﬁ'é%”lz&aﬂm were a child in
| Mauritiué, you had a much greater chance of being the
Lth, Sth, or 6th child than if you were a child in
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An age profile shows the per cent of total populétion in each of the
age and sex categories. What per cent of the population of Mauritius
1s male and between 10 and 14 years of age? What per cent of the popula=

tion of the U. K. is male and between 10 and 14 years of age?

The age profile of the Mauritian population is typical of countries where
death rates are declining while birth rates remain high: young people
oredominate; there are relatively fewer in the working ages; and very few
older people. In the industrially advanced United Kingdom, where birth and
deatn rates have been low for decades, the population is more evenly dis-

tributed over the age spectrum.
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produce more real goods and services and thus can pay higher taxes to support

a better quality of education for their children, and the loop is closed,
(Flgure 12). But population growth acts as a squelch to this feedback loop.
The heavier the load of children fed into the system, (that is, the heavier the
dependency burden) the poorer Job of dducation the system can do, and the
slower is the growth of level of education per capita and therefore the slower
is the growth in per capita income which slows still furthur the erowth in
quality of education. This is a very important relationship, and is evidently
nct well understood, perhaps because the idea of analyzing feedback loops

(sometimes called systems analysis) is a fairly new science.

Population Growth and Capital Formation

I want to go back to the conoept of resourees for a minute to show one
more relationship between population growth and the quality of human life.
Let's talk about capital, which is such an important resource in economic
development. The more capital; the more tools a man has to work with, the more
productive he can he, and the higher valued will be his Jjob. A man who drives
& truek to town with a load of farm produce is said to have a higher valued
job {with more capital) than does a man (with less camital) who walks to town
“side nis produce-laden donkey.

Now the availability of capital per person is closely related to popula-
vion growth. Let's say you live in a country where the ratio of capital to
annual value of production (or output) is 3 to 1. If your gross naiional

product (GHP) happens to be 100 then your capital stock will be 300. let's also
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. A . 41
say that your current objective is to merely maintain per cavita out,put.1
If your populatlon doesn't grow at all during the year, then you don't have

to hold back any current output to maintain the current capital output ratio of 3
to 1 and thus maintain a constant productivity per person.

But if your populétion grows 1 percent dhring the year ; then you will have
t o hold back 3 percent of your current oﬁtput as investment cgpital in order to
maintain GNP per capita the same, for at the end »f tﬁe year you will have to have
an annual output rate of 101 (to take care of the 1 percent increase in population)
&anc a capital stock of 303 to support the new population at the old 3 to 1
capital-output ratio) (fable 3).

If your population grows at the annual rate of 3 percent, thgﬁ you will have
.to hold back 9 percent of your current output to maintain per capita p;oductivity,
for at the end of the year you must produce'at the raté of 103 (with 3 percent more
‘people) and three times that figure ig 309, the amount of capital necessary for
that output.

So you see you can get a preliﬁinary estimate of the amount of current
output your economy must save just to make it possible to maintain per capita
productivity. All you have to do is' multiply your population growth rate by the
cepital-output ratio. .(Taking account of depreciation would raise the figure, ﬁnd
allowkng for increase in technology would lower the figure, so maybe this estimate

is fairly close to the actual case.)

1We will further assume that there is no depreciation, no change in technology,and that
the economy has a linear homogeneous production function in which production
dépends only on population and capital, (i.e._our production function shows

constant returns to scale).
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TABLE 3

POPULATION GROWTH, CAPITAL FORMATION AND THE SAVINGS RATE

WITH A CAPITAL-OUTPUT RATIO OF THREE TO ONE

Percent of Current
output (income) which
must be held back
(saved) to maintain
present per capita
income with present
capital output _ratio,
of 3 to 1,1

Source:

Initial
Situation

If population
doesn't grow

at all

If population If population
grows 17

grows 3%

309

Adapted from Ansley J. Coale and Edgar M. Hoove}, Population

Growth and Economic Development in Low-Income Countries,

Princeton, Princeton University Press, 1958, Chapter III.

1This analysis ignores depreciation and assumes no change in technology
and a linear homogeneous production function for the economy in which

production depends only on population and capital.
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Just in case you'd like to go through this exercise with your country,
I've included a table showing all the gross capital-output ratios for Latin America
I could find

/

output ratio above 3 to 1. These high capital-output ratios combined with the

(Table 45- Note that many Latin American countries have a éapital’

generally high rates of growth of population make it necessary for Latin American
countries to achieve high savings rates just to maintain per capita productivity.

To increase per capita productivity, of course, requires even Breater savings rate:.
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TABLE 4

ESTIMATED GROSS INCREMENTAL CAPITAL-OUTPUT RATIOS
FOR SELECTED WESTERN HEMISPHERE COUNTRIES, 1960-65

Change in Capital Stock
Region or Country Change in G.N.P,

NORTHERN AMERICA

Canada 5.
United States 3

MIDDLE AMERICA

Costa Rica 2
E1 Salvador 2
Guatemala 2,
Honduras S.
Mexicc 2
Nicaragua 1
Panama 2

CARIBBEAN

Dominican Republican 1.6
Jamaica ' 5.0

TROPICAL SOUTH
AMERICA
Bolivia 3
Brazii 4
Colombia 3.
Ecuador © 2
Peru 3
Venezuela 4

TEMPERATE SOUTH
AMERICA

Argentina 5.6
Chile 2.1
Paraguay 3.8

Sonrne: Robert Bennett, Pinavecine Srowth and Development: A Hardbook

of Comparative Statistics, College Park, Maryland, University.
of Maryland Zconomics Dopartment Mimeogranh, 10A3,
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SUMMARY

I am increasingly convinced that one of the most important things
we can do to maintain and improve the quality of life on this earth is to embark
on a vigorous, direct, frontal attack on population growth. Slowing down population

growth rates, preferably to zero,

1. Will help us create the capital we need to make people
more productive,
2. Will make it more likely to provide education cur masses 80.
desperately need in this aée éf technology--education
which is ﬁeooming 80 critical to finding a good Job in
the mddern Job market. |
3., Will reduce somewhat the pressure that migrating marginal populations
| pPut on our already overcrowded cities.
4. Will take some of the pressure off the awindeling natural
resource base.
5. Will slow down.the rate of increase in the pressure of pollution
on the biosphere which maintains this very important

animal we call mankind.



28

Seleétcd Readings

Coale, Ansley J., and Hoover, Edgar M., Population Growth and Fconomic Development

in Low-Incomc Countries, Princeton, Princeton University Press, 1958.

Jesmond, Annabelle and Morris, Judy K., "The Story of Mauritius, From the Doto to

the Stork," Population Bulletin, August, 1962, pp. 93-113.

Zditors cf Fortune, The Environment--A National Mission for the Seventies,

New York, Perennial Iibrary of Harper and Row, 1970.

Enrlich, Paul R. and Ehrlich, Anne H., Population, Resources, Environment--Issues

in Human Ecology, San Francisco, W. H. Freeman, 1970.

Foster, Philiips and Yost, Larry, "A Simulation Study of Population, Education,

and Income Growth in Uganda," American Journal of Agricultural Economics,

Vol, 5i, No. 3, August 1969, pp. 547-591.

rardin, Garret, Population, Evolution, and Birth Control--A Collage of

Controversial Ideas, San Francisco, W. H. Freeman, 1969,

Lewis, Oscar, The Children of Sanchez, New York: Random House, 1961.




