NOTES AND COMMENTARY

On Population and
Resources: A Comment

D. GALE JOHNSON

I A& RECENT ARTICLE it this journal Partha Dasgupla concludes: “Judging by
tevel of analysis, most of these whae have been investigating cconomic
growth, poverty, environmental stress, and lertility behavior have not read
widely beyond their parricular {iclds of interest™ {2000: ¢44—645). Unfartu-
nalely, Dasgupla has not referenced widely even in areas that one niight
assume were in his fields of interest.

Lel me note one example. Dasgupta mentions (p. 648) anly two of the
many statistical estimates of the relationships between population and cco-
nomic growth that were made following the 1986 report of the US National
Academy of Sciences on population and coongmic growth, While these two
studies showed a negative relationship, ofher studies [ound a variety of oul-
comes: o statistically significant «fHect ol population growth on economic
growth, occasionally a positive cilect, and also occasionally a negative el-
fect {Levine and Renelt 1992; Kelley and Schrnidt 1996; Barro 1997, Burkett,
Humblet, and Putterman 1999; Johnson 1994, The regression analyses have
nat produced the uniform result Dasgupta irmplies.

[ am among those whose analyses of the interrelationships between
population and resources Dasgupta criticizes for being overly optimisric, My
presidential address to the American Econamic Association, “Population,
food 2nd knowledge® {Johnson 20001, and my role in the 1986 NAS report
for which | served as co-chair were hoth noted odtically. Thus I have been
motivated to respond to some of his inferences and conclusions,

Is disinvesimenl common?

Animporiant ¢lement in the relationship between population and economic
growlh is the rate of investment. The usual measures of investment in na-
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tional accounts do not take inle consideration depletion of natural resources
or additions (o human capital in the form of education. Dasgupta refers to
Hamilion and Clemens's (1999) estimates of “genuing investment and capital
deepening” lor many countrics, Dasgupta summarizes these estimates [or
five countries—Bangladesh, India, Nepal, Pakistan, and China—and for sub-
Saharan Africa. He notes that two of the countrics and sub-Saharan Alrica
had negative rates of “genuine investment” for the perind 1970 to 1993,
But comparisons ol this nature can be misleading. The total population of
developing counltries with negative investment rates, shown in his Table 4,
was 777 million in 1998, while the developing countrics with positive in-
vestment rates had a combined population of 2,350 million, or three times
as many. Moreover, the data in Hamilton and Clemens (1999} do not indi-
cate that sub-Saharan Africa, with a population of 628 million, had a nega-
live rate of investment—ihey show a small positive rate for the periad. !
Alter making the assumption that the growth ol per capita wealth was pro-
portivnal to the growth of per capita GNP, Dasgupta slates that per capila
wealth declined in four of the five countries and in sub-%aharan Alrica.
From the data in his Table 4, however, this conclusion is in error—in all
five Asian countries per capita wealth increased, although it did dedine in
sub-Saharan Africa.?

While the clfon (o provide a fuller estimate of invesiment than the
usual national income acceunts data js laudable, an estimare (hat ignores a
major change that has uccurred over the past half-century in developing
countries may be misleading as well. It scems odd that an elfort 10 measure
“what really happened” neglects a major form of capital accumulation in
developing countries—namely, the increase in human capital attributable
to the increase in life expectancy. This gain is over and above the increase
in education as 2 measure ol human capital fortnation. Far most develop-
ing countries, the 1970-93 period saw significant increases in both lile ex-
peclancy and years of education attained. For example, the increase in life
cxpeclancy in 28 low-income countries between 1980 and 1996 was 20
years: from 44 to 64 (World Bank 1984: 262; 1998: 12-14, 104-107).* The
percentage of time that people spent in their productive years increased
significantly; the percentage of children in the population declined: and the
percentage who were elderly had not yet increased significantly. Should
this not be induded in the measurement of capital if one wants to measure
the produclive capacity or wealth of a country? The measure of humnan
capital Hamilton and Clemens wsed was the annual expenditure on educa-
tion, probably only by povemments. The measure does not inciude the time
inpult of students and thus is an underestimaile of the actual investment in
education, although prebably not much of an underestimate stnee years of
education in most developing countries are limited,
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Increased life expectancy and population growth

Of course, the gain in life expectancy thal accurced in the developing coun-
trics increased the population, which Dasgupta apparently considers tobe a
negative factor in the develepment of nations. Would he argue that, had
life expectancy in the develeoping countrics remained constant at the level
of 1965 or 1970, well-being would have been improved? [ hope not. The
population growth of the last half-century was caused by martality decline,
nol by increased [ertility. The rapid population growth in the developing
countries occurred because while Fertility fell. mortality declined even more
rapidly. In sub-Saharan Africa, where there has been tittle real per capila
income growth and medest improvement in the education of [emales, the
lertility rate, according Dasgupta’s Table 3, declined from an average ol 6.6
in 1980 1o 5.4 in 1998, This is a substantial change in less than two decades.

Limited female education and fertility

I find it odd that Dasgupa gives so much attention 1o a few countrics in
Alfrica where temales with limited years of primary schooling have higher
fertility than females who have no schooling. The argument scems to be
that we cannot be sure of the causality between schooling and fertility.
Achieving one to four years of primary schooling adds liide (o the human
capital of individuals; many in this group may not be functionally literate.
IF we wish to pull peaple out of poverty, the case can be made that one of
the most appropriate ways 1s to increase the level of education, which is in
fact happening in sub-Saharan Alrica (Serder 1999; 84).0

The relationship between primary educatton and fertility may have
already changed. Data {or 13 sub-Saharan countries {or 1990-94 give fertil-
ity rates lor womnen with no schooling and primary and secandary schoul-
ing (Kremer and Chen 2000}, In only two of these countries was fertility
higher for women who had primary education than for thaose who had none.
This doces ot directly contradict the carlier data that found that in some
countries the fertility rate for women with one to four years of schooling
was greater than for women with no schooling. What these data show is
that in 1990-94 in 11 oant of the 13 countries women with any level of
primary schooling had lower lertility than women wilth no eduecation. The
twa countries where women with primary education had higher ferrilivy
than women with nn education had a combined population of 17 million, a
small percentage of the more than 600 million 1olal population for the re-
gion. As noted by Dasgupla, the wial fertility rate in sub-Saharan Africa
declined by 18 percent between 1920 and 1998, Thus even if in smime coun-
tries women wilh one 1o {four years of primary education have more chil-
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dren than women with no education, this phenomencn has not haled a
significant decling in the total fertility rare.

Why recent history is relevant

Dasgupta faults thase of us who have optimistic views of the fuiure for re-
lying on the expericnice of only two centurics of growth, following at least
5.000 years when growth was modest at best. We are in agreement that up
1o 1750 there had been little improvement in the conditions of life in Eu-
rope and Asia. But in making this point, Dasgupta undermines his case that
population growth works against the reduction of poverty, By today's stan-
dards nearly all of the world's population in 1750 lived in poverty, Most of
the people now dassified as poor have a much higher level of living than
the average individual whe tived in Eurepe in 1750, Life expectancy in the
28 low-income countrics in 1996 was 64 years, as noted earlier, roughly
double what prevailed in Europe in 1750 and ncarly three times what it
was in [ndia at the beginning of the twenticth century (Bogue 1969: 5723,
This great improvement occurred while the world's population increased
sevenfold.

Dasgupta faults those who believe that population size has no adverse
effect on economic well-being: such optimists assume instead that future
inmmevations will "make no more than a finite additional demand on e
natural-resource base” {p. 645). What he apparently has i1 mind is how
the demand {or patural resources will change as further ¢conomic growth
ocours and new products emerge. Obviously we do not know what new
products will emerge or we would invent them now, Bul we do know that
in many ways the natural-resource intensity of today’s output is signifi-
cantly less than it was a century age and far less than it was five centuries
ago. [ grant that, because wial output has increased so much, the [act that
the natural-résource intensity has declined does not tell us what change
has occurred in the total demand for natural resources. Bul if we should
run short of coal, oil, and natural gas or need to reduce their use to reduce
global warming, we have a source of energy—nuclear—that requites no
significant amoun of natural resources.

We know as well that with an approximate doubling of the world's
population and increased per capita consumption of agricultural products,
the total land cultivated for crops in the world has not increased since 1967
and over that period of time the real price of grains in intermational mar-
kels has fallen by 40 percent. Such a development could not have been
imagined when Ricarde and Malthus wrote, when natural-resource con-
straints were a2 major factor limiting national output; in fact, it could hardly
have been imagined as recently as 30 years ago. For cxample, agricultiral
land in the United States now contributes less than 0.5 percent of GDE.



D, GALE JOMHSON ) 743

Even adding in the cost of al] fertilizers and pesticides as natural-resource
inpuls, the share of natural resources used in agriculture remains at less
than one percent ol the national GUP.

Why can one have a high degree of confidence that economic growth
can continue with increased population? Thelieve the reason is knowledge—
the world has shown an amazing capacity o advance knowledge over the
past two centuries compared 1o all previous time, There are two reasons for
1his, First, there are more people and 1hus there are more people who can
contribute to the creatton of new knowledge (Kremer 1993}, Second, we
now have people who specialize in the creation of knowledpe—we have
research institutes and universities, institutions that hardly existed rmore
than a century and a hall age {Johnson 200U). A single American state uni-
versily now has more faculty members than all colleges and universities in
Germany, then the waorld's center for graduate study and research. had in
1900 {Juhnson 20005, As the world’s population and income have grown
rapidly over the past two centuries, the economic gains from new knowl-
edge have increased and the number of persons engaged in advancing knowl-
edge has increased in eespanse.

Knowledge increased dramaticalty in the twentieth century. 1s there
any reason to doubt whether the rate of flow ol knowledge will be main-
tained? In fact, it is highly probable that knowledge will grow at a faster
rate in the future as the share of the world's resources devoted 1o Lthe cre-
anon of knowledge continues to increase as a consequence both of the ¢f-
foris of developing countries to establish and expand their own research
universities and institutes and of the continued growth of population, unotil
population stabilizes before the end of the twenty-first century.

We also have the record of the past century of a relative decline in the
resoutce-intenstve seclors—agriculture, mining, and manufacturing—and
a sharp increase in services that rely far less on natural resources. More
significant than anything else, we have seen a decline in the real prices of
resource-intensive products, such as cil and steel.

Some other points

Let me brielly note a few other points Dasgupta makes that I do not think
the evidence supports, On page 663 hie argues that *.[ilncecased popula-
tion size implics greater crowding....” Then ke argues that crowded centers
of population *provide a [ertile ground {or the spread of palthogens....” The
implication is that in developing countries cities are less healthy than rural
areas, but this seems naot to be the case. Brockerholf and Brennan {1998}
show that infant mornality rates were lower in targe cities in the 1990s than
in rural areas {p. 91). And there is evidence, both current and past, thai
population density has a positive effect on the level of per capita income
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(Bwrkett, Humblet, and Putterman 1999). Dasgupta presents no ¢vidence
to support cither of his propositions. A striking contradiction of these two
presumed facts is found in China, where {a) the highest-inceme area is the
most denscly populated {the coastal region) and the fowest-income area is
the least densely populated (the western region) and (b life EXHCLanCy is
greater i urban than in rural arcas.

Lasgupla emphasizes the pessible relationship between fertility and
the fact that parents do not bear the full cost of rearing their children. ei-
ther hecause society pays a sigoificant part of the cost {free public cduca-
tion, subsidized health care) or other family members do. While these con-
siderations may influence fertility dedisions, it remaing truc that as society
has harne larger shares of the costs of children, lertility has fallen. Tn part,
this is becawse cducation, especially secondary education, has direct clfects
on reducing lertility. But o may also be that as rcal per capita incomes in-
crease, society bears an increasing share of 1he costs of rearing children while
there are offsetting effects of higher incomes on the number of children
desired. In any case, there is no direct evidence that this kind of cxlernality
has had a positive effect on lertility: a theory can be created that says this,
but a theory enuld alse be consuncted 10 show a conrary clfect, All that is
required is the appropriate assumptions in the model. Any such model needs
to be tested against actual experience, and this Dasgupta does not do.

I'tind it difficult 2 aceept (he extreme pessimis that is displayed in
Dasgupta’s section “Tlousehold labor needs and the Jocal commons” (pp.
671-674). He argues thar there may be eomynunitics in which there is no
way oul of poverty becanse circumstances associated with poverty induce
vither higher fertility or an increase in the number of children as infant
mortality dedines: “|Allong this pathway poverty, heuschold size, and en-
vironmental degradation swaould reinforce one anather in an escalating spi-
ral” (p. 743, [lere, as elsewhere throughone his article, there is no indica-
tion of huw common such communities are: are they isolated examples or
do they represent the majority of poor communities in the world? If it were
true that the majority of the comnmunities now in poverty were as poor as
or poorer than such comumunities weve 50 years ago, then (the arguments
presented might warrant great concern. But this is not the case. If one con-
sidders the poorest countries in the world, numerous measures of well-being
have improved over the past half-century—lile expectancy, infant mortal-
ily, per capita food supply, percent of the population malnourished, avail-
ability of education, and dedine in the percent illiterate, Even in sub-5a-
haran Alrica, where measured per capita incomes have fallen in many
countries since the 1970s, life cxpeaancy, education, and literacy have im-
proved. Consequently, if some communities have cither seen no improve-
ment or have declined in welfare as a result of population growth, they
must have been a significant minority of the total poputation. Do such com -
mumnities exist? Are there areas tn India with life expectancy of 23 years as
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was the case in 1900, or 32 years as in the 19405 (Boguc 1969: 57297
Dasgupta provides no evidence that such communities cxist.

Concluding comments

There is much onc can readily agree with in Dasgupta’s analysis of factors
that have reduced ferfility and will continue to do <o, While there may be a
simall mumber of couniries where women™s attainment of a very limited
ameownt of education does not reduce their fertility, no evidence contradicts
the conclusion that education bevond the primary level for women is asso-
clated with lower lertility. The reasons for this are several and are not in
doubt: education through the sccondary level delays marriage and the age
at which the first child is bor; education increases the value of 2 woman's
time and the cost of a child; and cducation is generally assoctaled with the
degree of autonomy accorded Lo a woman. Dasgupia’s Table 7 reports that
fertility declines as women's share in paid cmploynient increases; this rela-
tionship is similar to what would have been oblained had the share of the
population in urban areas been the variable,

Dasgupta notes the effeets of property rights and institutional changes
on fertility, and properly sa. In some, probably a majority, of the villages in
China. government policy has reallocated the rights to use [arm land in re-
sponse to demographic change. Thus while an explicit policy restricted popu-
lation growth, anofher policy that favored large familics existed as well.
But all such policies need to be evaluated in the context of the totality ol
factors that aflect lertility. And we know that for developing couneries over
the past several decades, the wtality of {factors have resulted in deelines in
fertility, not in a few instances bul everywhere at the national level

Nates

1 InTable 4 Ttasgupla presents estmates  JUT0-79, +7.3; 1980-89, -%.2; 1990, —3.8;

nl thie ratie of investment to GNT Jor five de-
velopiny cennudres and sub-Saharan Africa, ITe
says the data were deoved from Table 3 in
Hamileon and Clesrens § 199% Tt there is oo
sumemary for sub-Saharan Africa i Talile 3;
the data forthat region apparenuly came Teom
thele Table 2. 1 bal difficulty duplicating the
cstimates that he prescatls of e ratio of gema-
ine investment Wy GNP for 1970-93. The dif-
fereovces for the live countries are small -his
extimate for China is 100 percent while from
the same data 1derdve an cstimate of 11,3 pet-
cent. But for sub-Sahacan Africa he states thar
the Investment 1atio is a negaive 2.8 percenl,
The raw data in the seurce arc as follows:

1991, —1.% 1992, -0.67 and 1993, —1_L. 1 am
assuning than bhe arcived a1 his figure by aver.
aging the daca for the 24 vears. When 1 aver-
age these estimates, dhe mean is + 1.4 peccent,
not -2.8 percent. This positive rate is very low,
bt it does nest imply disifvesument. Note that
ifthe pedod Le70—74 ncluded growth {or nine
rather than ten vears, the average investiment
tate is redwoed wy 1.2, Tut is stll positive.

2 Table 4 includes estimares of the ay.
erage annual percenlage rate of change in
per capita GNP (fuurth columni. Tasgupra
dires not hawve an estimace uf per capita
wealth b vstimates its growth by assum-
ing an output-wealth ratic of 0,25—wralth
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pet caplia is four times GNP per capica. This
assumption means that per capita wealth
wiould increase at the same annual rae as
per capita GNP I the moput-po-wealth ra-
Uu i% coostand, there can be oo other result.
Since the anoual rate of grewth of per capita
GNP is positive for the five countries in the
takle, the annual rate of growth of per capila
wealth must also be posltive if his assump-
tiom alrak the reflationship berween vuipon
and wealth is accepted. In sub-Sabaran Af-
rca the rate of GNP growth s negative and
if e accepes his assumpiion about the re-
latiomship between income aml wealth, the
growih of per capila wealth would also have
declioed by 0.2 pevcent annually, It s diffi-
cult to unelerstand how he obtained his re-
sult that per capila wealth declined in each
of the countries except for Clina.

3 Two adjustments were made o thae
1960 daca. Flest, the World Bank listed 34
OUTILGes a5 by income; however, datg wene
not available For six covntdes in 1996 and
these countries ware deleted froan thye list
These countres acevunted for only 2.8 per-
cent of the populmicn of the 34 countrics
Gated ay low income, Sceond, the e expec -
ancy for China foc L9600 was given as 41. This
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averape of the percent of females encofled
in primary school iocreased from 28 percem
in 1960 0 T8 perocont in 1990-94, The in-
crease in gross enrollment in secondary
school ranged from 2 percent w 17.5 per-
cent for approximately the same peried of
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