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Introduction

The purpose of any comparison between the economic development
of 18th and 19th century Europe and Less Developed Countries
(LDCs) today is a dual one: 1t shall give some insights in the
general structure of the economic development process, and, in
pursuing this, provide some feasible blueprints for the economic
development policy of the LDCs today. The relevance of the
comparative study depends on the relevance of the explaining
variables and relationships chosen for the comparison. In this
study the relationship between the population variable and various
economic key variables is dealt with., Surprising ‘enough, little
research has been done on this subject. There is a substantial
body of literature on population, less on population and economic
development, considerably less on comparative studies of early
European economic development and LDCs, and virtually a guantité
nigligeable on comparative studies of this kind which put the
relationship between population growth and economic development
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in the center of their inquiry.

The empirical data in this study refer mostly to Europe, includ-
-4ing, however, some references to the USA, Australasia, and Japan,
‘whenever it adds to the empirical clarification or vividness.
.Similarly, all LDCs are usually included, but particular attention is
given to the Asian Developing Countries when the empirical data
-suggest a specified treatment.

I. Different levels of per capita produmect

Before analysing the relationship between economic development
—:and population growth in a dynamic context, attention shall be given
-to the difference in the initial absolute value of this key variable.
The levels of per capita income in the industrialized countries at
-the time before their take-off {1500-1750) were considerably higher
:than the corresponding levels of per capita income in the Less
_Developed Countries today. Estimates on the basis of backward
projections of national income data reveal that the per capita income
.of presently Developed Countries — Western and Central Europe,
North America and Oceania — ranged well above $200 (in 1952-54
:prices). Even in Russia, the late comer in developing, the per capita
dncome around 1885 was probably more than $150 {(in 1952-54
prices) (1). PHYLLIS DEANE estimates that incomes in England
in the I8th century were closer to those of Argentina or Chile
Aoday than to those of India or Burma today. (See Table 1)
" The per capita incomes of a large part of LDCs are below the
'$ 200 range {See Table 2). The absolute level of per capita incomes
-letermines the level of other economic variables, like the investment
-rate and the savings rate which determine, in turn, the growth
-rate of the per capita incomes.

II. Patterns of population growth

1. Let us first make a short exposition of the definitions and the-
soretical relationships on which our empirical analysis is based. Any



Table 1: Contemporary Estimates of the National Income
the United Kingdom in the Nineteenth Century

Average Domestic  Estimate of
méney  exports as  trend in

Year and deriva- . . national percentage average real
tion of national Population, income, mnational incomes
income estimates in millions £ income 1800=100
1800 (Pitt, Beeke, Bell)  15.7 19 13 - 100
1812(Colgquhoun). .. . _18.4 .22 10 94
1822(Lowe) .- 21.3 17 10 114
1831{Pebrer) 24.1 23 7 174
1836 (Mulhall) 25.4 24 8 168
1841 (Spackman) 26.8 21 11 145
1846 {Smee) 28.0 21 10 160
1851 (Levi) 27.4 23 13 193
1860 (Mulhall) 28.8 33 14 234
1867 {Levi, Baxter) 30.4 28 23 205
1870 (Mulhall) 31.3 3 22 222
1879—80(T.evi) - . - - .34.3 35 18 -~ 274
1880 (Mulhall) 34.6 33 19 278
1882—83 (Levi) 35.2 36 21 286
1883 (Giffen) 35.5 36 18 ' 307
1886 (Mulhall) 36.3 34 18 326
1889 (Mulhall) 37.2 35 19 342
1895(Mulhall}) .. 39.2 36 16 402
1902 {Giffen) 41.9 42 16 - 405

Source : Phyllis Deane, “The Industrial Revoluiion and Econo-
mi¢ Growth: The Evidence of Early British National Income
Estimates,” Economic Development and Cultural Change, Vol. V,
No. 2, January, 1957, quoted in: Higgins, Benjamin, Economic
Development, New York 1968, p. 191, {(Allowance to be made for
changes in price level: index 100=US$300)

change in population, 2P, over a period of time is determined by
the births, B, deaths, D, and migration during that period of time.
Excluding migration we get

sP=B-D,
Relating the absolute change of population to the total population
we get the relative change, and multiplying by 100 the percentage
change
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Table 2 Selected Less-developed Countries by Growth in
Gross National Product and Level of Per Capita

Income
GNP Per Capita (1967)
GNP Crowth
Rate, Annual
Average 3100 to 3200 to $300 to 3560 No. of
(1960—67) Under $100 under 5200 under $300 under $500 and more Countries
Above 6% Sodth Korea El Salvader Nicarague Cyprus 19
Mavritania  Iran Peru Greece
Thailand Ivory Coast Israel
Jordan Libya
Chinz (Taiwan} Mexico
Panama
Spain
Trinidad &
Tobagoe
Yugoslavia
5~6% Guinea Boliiia Honduras Costa Rica 13
Malawi Syria Irag Guatemala
Pakistan UAR Malaysia
Papua &
New Guinea
Turkey
4—5% Ethiopia Eecuador Brazil Gabon Chile 13
’ Tanzanta Kenya Colombia Lebanon
Philippines  Paraguay Venezuela
Zamhia
3—-4% India Ceylon Dominican (Guyana 13
Nigeria Congo (B) Republic  Jamaica
Morocco Ghana
Sudan Liberia
Uganda Tunista
Below 3% Burma Cameroon  Algeria Argentina 11
Congo (K) Indonesia Senegal Uruguay
Haiti :
Mali
Somalia

Source: World Bank, quoted in Pearson(ed) Pariners in
Development, New York, Washington, London, 1969, p. 360/3861.
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r _100. B_100.D
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% is called the crude birth rate (CBR), % the crude death rate
(CDR). '

In the following empirical analysis, the main trends in rp of the

Table 3: Equwalent Average Annual Rates of Growth Express-
ed in Per Cent Per Annum, Selected European
Countrles, 1815—1925

Period

: Country{a) ‘ * 1815—1870 1870—1925
Germany . 1.01() 0.98(b)
"Austria ' 0.72 0.60
Hungary 0.58 0.67
Switzerland 0.84 0.76 -
France 0.41 0.14
Belgium 0.85 0.68
Netherlands 0.95 1.37
Great Britain and IreIand 1.11 0.77
Scandinavia 1.09 0.82
-Spain and Portugal 0.79 - 0.47
Ttaly 0.68 ) 0.60 -
Balkan Peninsula 0.61 - . . 0.83
Roumania 1.70 o 1.27
Poland 1.30 . 1.13
Russia 0.43 . 1.08

Europe, Total 0.71 0.78 .

Source: Computed from Helmut Haufe, Die Bevoelkerung Euro-
pas (Berlin,1936), Tabie 9, p. 227, by use of the formula P.=P,
(i+r) % where P,=initial population, P.=population at final date,
z=number of years elapsed between observatmns, and r=equi-
valent annual rate of growth.

a The boundaries of the countries in thls table are, in most
cases, those of 1914, For more detalled description see Haufe.

b Only the first two digits are significant owing to rounding
error. (Apphes to all figures.) _

Quoted in; Hosehtz, Bert, Advanced and" Underdeveloped
Countries: A Study in Development. Contrasts, in: The Transfer
of Institutions.
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European countries in their industrialization phase and in the LDCs
are first compared, while in the three chapters to follow the
explaining variables are analyzed. .
2. A comparison of the population growth rates of the European
countries at the time when they were undergoing industriali_zatibn
(table 3) and of the LDCs today (table 4), or, e. g., of the ECAFE-
couritries today (table 5) show that the pbpulation growth rates
are considerably higher in the later two than in the former.

The average annual rate of populatlon growth in Europe -from
1815-1870 was.0.71%, and from 1870-1925, 0,78%. In contrast, the
average rate of annual growth of population in the ECAFE region

during the 1950’s in the first deve]opment decade was 2.29% and it

Table 4 : Estimated and Projected Population, by Regions,
in Millions

Average Annual Growth
Rate:

Medium Projection
1960—2000

The Wosld . 1
Less:Developed Regions i .2
East' Asia(ex. Japan) 1

B 2 oo

If Mainland East Asia grows
at rate projected for South
Asial .
The World ]
Less-Developed Regions
East Asia(ex. Japan)

~ South Asia
Melanesia, Micronesia &
: Polynesia
" Africa
Latin America(ex. Tem- .
perate South America) - 2.9

bo ] bbb
W | Wbk O

b 0o
[N ]

Source: Overcoming Wor]d Hunger; (ed) Hardm, C. M
London 1969, p. 16
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Table 5 : Population growth rates of the ECAFE region, estima-
tes and projections, 1970—2000

Growth rate

Region and countries 1970—1980 1980— 2000
ECAFE region.

A 2.2 1.8

B 1.8 1.0
Asian part

A 2.3 1.8

B 1.8 1.0
Oceania part

A 2.1 1.7

B 1.9 1.4

Source: Demographic situation in the Ecaferegion, POP/APC.
2/3P/ 1, report by the ECAFE Secretariat, October
1972.
Note: A series for 1970—1980 are medium variant projecti-
ons as prepared by the United Nations Population
Division.
A series 2000 and B series 1970--2000: -tentative pro-
_ jections prepared by the ECAFE Population
D1v1510n,pendmg further returns from recent
censuses;

is expecteci fo reach a peak of 2. 3% during the second development
decade, 1970-1980.." The avérage growth rate of population in ECAFE
countries is exiiected to be 29 for th_e second half of the century.
When European countries underwent their industrialization, their
population growth rate was about half as high.
3. According to the definition of population growth, the differences
in the growth rates are to be explained by differences in the birth
rates, CBR, and the death rates, CDR. In the period 1850-1970,
advanced countries experienced constantly falling CBRs, while the
CBRs in the LDCs over the last 120 years have been constant around
the high level of 1850 (fig. 1). At present it is estimated that the
CBRs for thedeveloping. Asuan countnes are’ approx1mate1y 36'to 37
per 1000 (5). )

In  18th and 19th céntury Europe there were well established
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"Fig. 1 ;Bir._th Rates Advanced and
. Developing Countries

© Perl,000
Population
Developing Countries
“.
40 -
.30_ Advanced Countries
20+
10= .
0= — —
1850 1900 - - 1950 1970

Source: International Demographic Statistics Center,Bureau of the Census,
quoted in Population Program Assistance,Agency for International
Development , Washington, December 1971,

_Note : Rates for 1850-1920 based on the Carr-Saunders Wilcox Population
estimates, and for 1920-60 on United Nations estimates.Rates for
1960-70 derived by graphically extrapolating trend lines for 1950-
60 except in case of developing countries birth rate,this was
assumed to have declined to about 40 per 1,000 by 1970.

social mechanisms which led to a decline in the CBRs. The
predominant social unit has been the nuclear family—husband, wife,
children—as opposed to the extended family system prevailing in
developing countries, e. g., Asian countries. In early Europe a man -
usually married only when he could afford to support his family.
Moreover, age and frequency of marriage were usually determined
by his economic -potential. In Switzerland, e. g.,, often only the eldest
son was able to marry because he inherited the farm or the father’s
business ; and thus, was able to support his family adequately. In
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developing Asian countries marriage does not necessarily entail the
establishment of a new individual household since the newly married
couple and their children may be integrated into the existing family
clan, We can conclude that the constant decline of the CBR in the
process of European development was.an important factor determ-
ining the decline in the population growth rates. If a similar decline
in the population growth rates of LDCs should be achieved, under
the present CBRs only an increase in the death rates, CDRs, could
vield this result. This is not what happened in the past, nor it is
expected to happen in the future.

4, ‘The CDRs show in 18th and 19th century Europe an incom-
parably slower decline than the CDRs in the developing countries
today. Figure 2 indicates that the decline of CDRs in advanced
countries in the time from 1850-1970 was smaller than the decline

Fig. 2 3Derath rates Advanced

and Developing Countries

Perl1,000
" Population

Developing Countries

Advanced Countries

[N A_.f.o,___._. e T P N S -
= © 1850 - o 1800 - ' 1950 1570
source : see Fig.1 T
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of the CDRs in the LDCs from 1910-1970. In the ECAFE report
the rapid decline in the mortality rate is thought of as the “major
factor in the acceleration of the rate of growth of population
during the last two decades in the countries of the region” (6).
It is estimated that the CDR at present is approximately 13
to 14. per 1000. The contrasting patterns in the rates of change
can be. easily explained by the fact that changes in the CDR
are mainly a function of medical progress. LDCs today can draw
from an existing stock of medical knowledge which was not available
at the time of their early industrialization in .the adwvanced
countries, but which has accumiulated slowly over the last 200 years.
The effects of medical progress on the CDRs have been distributed
over 200 years in advanced countries, while iIn LDCs today the
effects of medical progress on the CDR have been experienced only
for a few decades. _

5. From (3) and (4) we can conclude that in advanced countries
during their industrialization both 'CBRs and CDRs declined con-
stantly at similar rates, while in LDCs from 1910 to the present

" Tig.3and4 : Birth Rates and Death Rates,
. *.- Advanced and Developing Countries

Per1,oqo Perl,000
Population  Advanced Countries Population  Developing Countries
Birth Rate
40+ 40 -
l'-----.-~
b J
50 Birth Rate - Death Rate ‘*"
. Q‘
“ b
20 \~ 204 -~
“
.l.,....-“. ~
10+ N ] 107
Death Rate =
0 T T 0 T -
1850 1900 1950 1970 1850 1900 1950 1970

source: see Fig.1
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only the CDRs declined followed by unchanged CBRs yielding
population growth rates which explain the current population
“explosion”. Compare figures 3 and 4,
6. The discrepancy between the two population patterns widens
when we open the closed medel to allow for effects of migration.
In 18th and 19th century Europe migration on a large scale was
possible, and had its favorable effects on economic development.
Emigration-either to “new” continents or within Europe-mitigated
a drop in the per capita incomes in the densely populated areas
and stimulated economic development in sparsely populated areas.
(7) Immigration, quite in contrast to LDCs today, was frequently
used in early Europe as a tool of economic policy. Frederick the
Great, e.g., attracted many workers to Prussia in the period of
reconstruction after the Seven Years War.(8) Although the pressure
from population in LDCs today is considerably higher than it was
in 18th and 19th century Europe, the LDCs today have no similar
effective migration mechanism which would release some of the
pressure of their population growth.

III. The growth of total and per capita incomes

1. We know from the relationship (see Appendix Section 4)
Ti=le—Trp ,

that a percentage increase in population is linearly related to a
decrease in the per capita income, Since we can conclude from the
previous section that the population growth rates in the European
countries in the 18th and 19th century were considerably lower
than the population growth rates of the LDCs today, it follows that
the pressure of the pepulation growth on the per capita incomes is
higher in the LDCs today than it was for the European countries
at the time when they underwent industrialization.

Nevertheless, despite this burden from the population growth,
the per capita growth rates in most of the LDCs, particularly in
some of the ECAFE countries, compare very favorably with the
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growth rates of various European countries at the time when their
per capita income was on a sitilar level. ‘ o
2. Since '

T:=Yo+rIp,
- this is necéssarily due to the fact that the growth rate of the total
product was considerably lower in the presently industrialized
countries in the early stages of their development than it is 'in the
LDCs today. In the United Kingdom the growth rate of the GNP
between 1790 and 1820 was in average 29, in Germany between
1850 and 1880, 2.79%, in the USA between 1820 and 1850, about
49, and in Japan between 1875 and 1900, about 4%. In comparison
to the GNP growth performance of this country group the LDCs
today increased their total GNP between 1950 and 1967 by an
annual average of 4:89%.(9). Particularly successful were some of
the Asian countries. Of the nine countries listed in the ECAFE
statistic below the performance of seven exceeded the 8, 0% growth
target of the Second Development Decade in 1970, and the weighted
average for the countries of the table was 6. 19 (10)

IV. The economic impact of absolute changes in population

1, If the economic growth rates of the LDCs today compare fav-
orably with the economic growth rates of the European countries
in their early stages of economic. development, what then is the
development problem of the LDCs today? Why were the Europedn
countries not confronted: o the same extent with economic develop-
ment problems as compared to most of the LDCs today? Indeed,
the. economic: development: problem of contemporary LDCs lies-not
in -the -relative changes per se, but rather in the absolute size at
which these changes take place. In the following, first, the pattern
of the absoclute growth of population will be briefly described
pointing out its relevance for the length of the time periods applied.
In the subsequent section'the economic implications of high absolute
changes of populationn which emerge from the fact that the supply
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of land is constant are discussed.
2, We can write for the absolute rate of population, assuming
jdeal conditions, that is to say, food and shelter is abundantly
available for additional people, '

%aP.'.%J-‘=CP
We can solve the differential equation by multiplying by %,- and dt

d—lf-=cdt

and integrate this differential

dTp=cdt

or InP=ct+k.

We take e and raise it to the powers on both sides of the equation
and we get ‘

P=gcttk=gct gk = Kpct
In the exponentjal growth path,

P=Kest )
K represents the initial population at the time when t=0, cis a
constant which depends on economic, cultural and institutional fac-
tors, and t stands for time.
3. From the preceding section two important conclusions can be
drawn: (a) the size of the absolute rate of change depends on the
size of the initial absolute value, (b) a constant absolute rate of
change is accomplished in an increasingly shorter time period.

(@) From the differential equation%ft,—=cP we see that the bigger

the population, the bigger the absolute growth rate. The size of
the increase in the absolute rate of change is described by the
powerful exponential trends expressed in the relationship

.P=Kest
Hence, when we make a graph of the population with respect to
time t for both European countries at-the ‘time of their early
industrialization and the LDCs, again particularly the Asian coun-
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tries, we see that since Europe started with a smaller population,
the slope of its graph (and therefore its rate of ascent) is smaller
than Asia’s. (See figure b). This trend is, furthermore, much
aggravated by the increase over time in c in the LDCs as described.
in paragraph II.

(b} The relationship between time, the initial population, and the
absolute change in population can be expressed by the differential
notion

dP =cPdt.
Let us assume now for the sake of simplicity that the constant ¢

Fig 5 :Population of Ecafe Region and Europe

1300—2000
Population in Million

5000
4000
3000
2000
1000

0 T —— T —T—— T y

1800 y 1920 193¢ 1840 1950 1960 1970 1980 1950 2000

——FEcafe Region
=== Europe

Source : Ecafe,Report of the Second Asian -Population
Conferehice, Tokyo,11—23 April 1973,Fig, I,



58

for the 18th and 19th century Eurcopean countries and the LDCs
today is the same. Since the absolute population P of today’s LDC
is much larger than early Europe’s we see that in order to produce
an equal small change in population dP in LDCs today we need a
much smaller change in time dt than in early Europe. If we write
P for the population of LDCs, and Pz for the population of Europe
including North America and Australia, than we can write
cPr dtz=cP4 dt.

. dt,,=TI:,)f—th.

4, The economic consequences of an exponential trend of population
become clear if we consider the fact that land which supports the
additional population remains constant. Denoting the ratio by

N

r=—r—

P
where N stands for land, we see that r being the ratio of N to P
soon becomes very small {even though N is large) if P increases
exponentially. Since we saw in the above analysis that Pa is

increasing at a far greater rate than was Pk the ratio %is below 1

and decreases rapidly further as time goes. If we write for the
two ratios

we can express the ratio of the man-land ratios of Europe and the
LDCs as T

Na
ra~-Pa. NaPe _Na Pg
TE Ng ~ NgPa  Ng ~Pa —const.p,
- PE - . e emeem amees P
If th . P . . Na . . .
e ratio Pa is decreasmg—-—NE— being a constant—it follows

that the ratio of the two land-man ratios % also is decreasing,
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Therefore, the conclusion made with regard to the exponential
trend of the populations are—mutatis mutandis—valid for change
in the land-man-ratio deteriorates much more rapidly in LDCs
today than it did in Europe. Similarly, the size of the absolute
changes in population in a given time period is relatively larger in
LDCs today than it was in Europe, and, therefore, the land-man-
ratio deteriorates to a greater extent in the LDCs today than it
did in Europe within an equivalent time period.

Economicaily speaking, we can not say that a decrease in the
ratio per se is economically detrimental. Already 200 vears ago.
the classical economists, like ADAM SMITH, JOHN STUART
MILL, and ROBERT MALTHUS explained that an increase in:
population, or of:labor employed on the land respectively, can have
positive effects (in an early stage of production) or negative effects.
(in later stages of production) on the output derived from the
land. The decisive point, therefore, is: Where are we located on
the curve of return from land? Posing this question, we arrive at
very different answers for Europe and LDCs. Let us first briefly
sketch the situation theoretically, and then plot the two empirical
cases on a hypothetical line.

5. Given a fixed quantity of land, the output of the land is a.
function f of the population L living onthe land and the technology
applied, e.g., . - - '

0=f(N, L, T) _

where N is the quantity of land being fixed, L is laher engaged in
agriculture being roughly proportionate to population, and T is
technology. The empirical law is stated as follows: If the original
population is small then the growth of output with respect to
growth of labor starts to increase in a concave upward way, e. g.
the second derivafive f>0 (A-pbase). As the labor population
grows and the land mass remains constant we soon reach a point
of inflection where £’ =0 (end of A-phase). As the labor population
continues to grow, we are in a concave downward situation, and



60
the output still grows but with a smaller increase, that is to say,
the second derivative £°<{0 (B-phase). We soon reach the point
of maximum output that the-land can sustain and at this point the
rate of growth =0, or the first derivative £>=0 {(end of B-phase).
If the population continues to grow -the output will decrease (C-
phase). (See figure 6). T

"¥ig6 : Hypothetical Total Return Curve of the Agricultural Sector

Tota! Retur» n)

A B C L, Phases
%, Empirical evidence supports the thesis that Europe at the time
-of its early industrialization was in the A-phase rather than in the
B-phase while the LDCs today are in the B-phase or near the
‘turning point to the C-phase rather than in- the A-phase. The
empirical verification of this thesis can be established on two
grounds : {(a) since the location of the empirical points on the output
.curve depends on the land-man-ratio, the empirical arguments can
be derived from the land-man-ratio ; (b) the changes in the relative
increase in the agricultural output allow conclusions with regard to
:the location on the agricultural return curve.

(a) the favorable land-man-ratio in early Europe is demonstrated
by. the fact that land clearance as a means of enhancement of
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agricultural output was feasible. This is particularly true for
Eastern Europe where most areas did not reach saturation, so far
as population was concerned, until Iate in the 19th century. Only
since the beginning of the present century land clearance has ceased
to be of major importance, and a further increase in agricultural
population has therefore meant a diminishing amount of land per
man working in agriculture(11). In Western Europe there were signs
of overpopulation considering the prevailing technological and in-
stitutional conditions in the 19th century. - - .

However, the extensive method of land cultivation which was
characteristic of a low-technology agriculture:offered large reserve-
capacities for future increases in agricultural output as soon as
adequate technology could be applied (particularly the ‘usé of
fertilizers). In France, England and Saxony, e.g.,, in 1760 half of
the land cultivated had to be sacrificed as fallow land under the
two-field system. With the subsequent change to the three-and
four-field system the percentage of fallow land constantly fell over
the following 150 years enabling a better land-man-ratio (land
defined here as permanently cultivated land). Compare Table 6.

In East-Elbian Prussia from 1815 to 1864 the area under cultiva-
tion more than doubled, from 5.5 to 12 million hectars, while in

Table 7 :Percentage of arable land used as fallow land

France England Saxony

% of % of 9% of

Period fallow Period fallow Period fallow

land land land

1760 | 50 % 1812 20 % 1657 38 %

1790 40 2% 1831 14 % 1713 32 2z

1840 27 % - 1366 6 % 1760 349

1852 20 % 1891 3% 180 .1 3%
1892 13 4

Source: Bairgch, Paul, Le réle de 1'agriculture dans la création de la
Sidérurgie moderne; in:Revue d’histoire &conomique et social, 1966, No. 1.
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Posen the share of arable land rose in the same time span from
11.9% to 60,6%, and in Pomerania from 15.5% to 52, 3% of the
total land area (12). o .

There are few similar reserves of-virgin lands or extensively
cultivated lands in LDCs today. According to COLIN CLARK the
supply of land per male engaged in agriculture in the post World
‘War II years is only 0, 057 square kilometers in' Asia.(Japan 0, 042),
0.3 square kilometers for. Africa, -and: 0,7 square kilometers for
Latin America. In North America and Australasia the supply of
land per male engaged in-agriculture is for-the same time period
1. 61 square kilometers, and in non-communist Europe 0. 062 square
kilometers(13). To put the problem of the low land-man-ratio in
LDCs in:the proper. perspective we have to consider the fact that
the climate and quality of soil does usually not allow the cultivation
of virgin land. A quater of a century ago MOHR pointed out that
it was no mere accident that Java had about 60 million people on
30 million acres whereas Borneo, with four times' more acres,
supported only 3 million people. 75% of thé scil of Java consists of
base-rich andestitic lavas or of colluvial and alluvial- deposits derived
from such lavas, ‘whereas Borneo’s soil consists of older sedimentary
rocks which-are base deficient and inherently infertile. An agric-
ultural potential similar to Borneo’s can be found over much of the
Amazon. and Congo basins and other smaller - areas in the humid.
tropms 4.

(b) As a result of the relatwely favorable land- man-ratio durmg
the past 200 years in Europe the agricultural “output increased
considerably when the percentage of fallow land decreased, additional
technology was applied and the necessary institutional changes were
ach1eved Compare e. g. the extension of areas. under ‘cultivation
for Prussia ‘mentioned in the last paragraph with its reSpectlve
increases in .agricultural outputs. (Table 7) ... e

C_orisidérilflg‘ _the- untfavorable lar;d-man-ratio ir_l' LDCs one is apt
to ekpect slowly incieasing, constant, or even decreasing returns in
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Table 8 : Prussia(1815 boundaries) : Qutput of Field Crops
o (in 10,000 tons) '

S - - 1816 - 1864
Cereals 508.8 1,097.8
Potatoes 93.0 1,135.2
Beets, turnips, and other roots —_— 1,090.0
" Animal fodder . e — 356.1 -

Source: H.W. Finck von Finckenstein, Die Entwicklung der Landwirt=
schaft in Preussen and Deutschland 1800—1930, Wiirzburg, p. 326; quoted
in: Landes, D., Japan and Europe: Contrasts in Industrialization, Loock=
wood, State and Enterprise in Japan, op. cit., p. 162. ' )

agricultural output per additional labor engaged in agricultural
activities:* In reality, this is only partly the case. The increase in
agricultural output is in some areas considerable. The average
annual rate of growth in agricultural output between 1960 and 1966
was for.all LDCs 2 1%, for Africa 1,49, South Asia 0, 6%, East
Asia 3. 2%, Southern Europe 3, 726, Latin America 2. 9%, and Middle
East 4,1%. The industrialized countries averaged in the same span
an average annual rate of growth in fcheir agricultural production
of 1.8%.(15) In the ECAFE countries the average weighted rate of
growth of agricultural output during the First Development Decade
was 2. 8%. The decade ended at an even substantially higher growth
" level, since the “Green Revolution” had a strong impact on the
growth performance of important field crops.(16)
7. However, the seemingly satisfactory output performance of the
LDCs has to be viewed in the light of the proportions of the input
factors in the production and the capacity to change the input mix
of the production function over a long pveriod of time. It is evident
from the preceding discussion that in Europe increases in agricultural
cutput could be achieved to a coiisidérable extént By incfeasing the
supply of cultivated land, while -in LDCs today a similar increase
in agricultural output can be only achieved by increasing the inputs
in labor and, particularly, technology. In other words, while Europe
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Table 9 : ECAFE region: Rates of growth by -country in
agricultural output and food production (total and per
capita), betweéen 1959—1961 to 1969—1971

ECAFE Agricultural Food - Food production

production  production {per capita)
“a) Developing 2.8 2.6 0.1
countries
b} Selected
couniries
- Afghanistan 1.2 1.1 - —1.2
Burma 7 2.1 i 2.0 -
India , 2.2 2.2 —0.2
~ Indonesia ' 2.1 ' 2.2 —0.3
Iran 3.0 2.8 - —
Korea, Republic of 4.5 4.0 1.3
Malaysia, West 5.7 5.5 2.4
Pakistan 3.3 3.2 0.1
Philippines 3.2 . 3.2 —
Sri Lanka 2.9 3.8 1.0
Thailand 5.2 5.2 2.5

Source: Ecafe, Economic Syrvey, Part One, Tokyo, 1972,
p. 91/92.
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possessed reserves in technology which were not necessarily fully
utilized in order to increase agricultural output, the LDCs today
rely almost solely on the production factor of technology and fer-
tilizer practices when they wish to accomplish a similar increase in
their agricultural -output. This has grave long-run effects on the
agricultural output, because the production factor of technology
seems to obey a similar “law of decreasing returns” as does the
production factor labor. Therefore, though technology lifts the
return curve over a long time span constantly upwards, and enables
a situation in which the return curve over a long time span suc-
cessfully escapes the maximum point where agricultural output
stagnates, the potential long-run additional output in LDCs today is
to be expected likely to be smaller than it was over the last 200
years in Europe. The long-run produqtion function can be described
as an aggregate of the “traditional” production functions, where the
shape of the “aggregate” curve is determined by technology "‘pushes.”

‘In figure 7,k depicts the. long-rin datpit of 0-¢urve ; the dotted
line comnects the maximum points of 0-curves. The X-line depicts the
subsistence level of population P.C indicates the actual consumption
level of the population P as determined by 0-curves; C, the consumption
level of which the population P, is supported at subsistence-level X, ;
«C, a consumption level where most people starve and some die (assum-
ing C=0, e. g., no food imports). Y, is the gap between the
subsistence level, X,, and the actual level of consumption below
subsistence, C,. Xy indicates the “‘absolute” subsistence level assuming
the O-curve cannot be further pushed upwards by technology. At
Ky the “maximum” population Py can be supported. Beyond X4 a
Jong-run gap vy« develops; at X; a population ' P; suffers from a
£ap ¥s.

Following our empirical discussion we assume that the LDCs today,
particularly the Asian countries, are much mnearer the point of
absolute population P, and the point of absolute total subsistence
level X4, than the European countries were during the time of
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Fig 7 : Hypothetical longrun Aggregate Return Curve
of the Agricultural Sector and Food Consumption
0,%,C (Actual and Subsistence)
X
Xa/
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their economic development process. European countries could have
moved over a long-time period on the slope of the “traditional”
return curves, immediately without lifting the return curves
upwards, while LDCs today constantly must produce near the
maximum points, and an additional agricultural output only can be
accomplished by pushing the “traditional” return curves with the
help of input “pushes” of technology upwards.- Whether such
technological achievements can be accomplished in LDCs within the
next - decades is still open to debate. It might well be that the
application of technology was more favorable in Europe than it is
today in LDCs; not only due to the different location on the “ag-
gregate” Jong-run return curve but also due to various different
institutional and cultural factors. The long-run return curve might
have, therefore, shifted up faster in Europe during the last 200
vears than it will in the next decades in LDCs. If this projection
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is true-and it will prove to be true if achievements like the “Green
Revolution” cannot be repeated-the point of the absolute subsistence
level X at which an absolute maximum population Py can be
supported will be reached in LDCs at a point when Europe was in
the middle of its development process. Such a constellation would
have severe repercussions on the development process of these
-countriés, since the productivity performance of the agricultural
sector is related to the performance of various other economic key
variables as will be shown in the following chapter.

V. The impact of agricultural productivity on other key
variables of economic development

The impact of changes of agricultural productivity on the devel-
.opment process in Europe and the LDCs can be adequately described
with a model which relates agricultural productivity to some of the
economic key varjables over a long period of time. In doing so I
follow the model by RANIS/FEI which is based on the experience
of the long-run economic development process of Europe.(17) The
main thesis of the model is that the extension of the agricultural
productivity lies at the heart of the European economic progress,
and that the telescoping of this experience in the contemporary
LBCs is feasible,

According to RANIS/FEI Europe’s long-run growth process fol-
lowed a sequence of three major “epochs™ (a) ”Simple Agrarian-
ism,” (b) “Mercantile Agrarianism”, and (¢} “Industrial Capital-
ism.”

(a) The epoch of “Simple Agrarianism”, can he identified by the
dominance of the agricultural production to the exclusion of other
forms of economic activity. The capital stock represents only a
“wages fund” used for bridging the gap which arises from the
non-coincidence of production and consumption periods. Therefore,
in the epoch of “Simple Agrarianism” the capital stock (K) is
proportional to the population (P), where the proportionality factor
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in-K=6P is positively related to the “degree” of divergence hetween
the production and consumption periods. Similarly, the investment
per head (I/P) must be in proportion to the population growth
rate, rp, with the same proportionality factor
dK
 (b) The epoch of “Mercantile Agrarianism” is characterized by
the increasing impact of mercantile activities. What distinguishes
“Simple Agrarianism” from “Mercantile Agrarianism” is a newly
_erected infrastructure pertinent to trade activities spread over a
wide geographical area. Total agricultural output (Q) is in the
“Mercantile Agrarianism” divided into three parts: consumption
(C), investment in the “wages fund” (I), and, investment in com-
mercial capital (I"). K’ is proportional to the volume of trade (T),
i.e, K’=8"T, being a function of the per capita “trade margin”
() and P, T=P;? is approximated by q=p-¢ where p is the
average labor productivity and c the per capita consumption of self
consumed goods, b
Then K’=¢"P(p-c)
and for per capita investment in commercial capital

r s
5 =0
Including the demand for capital for the “wages fund” the total
investment per head required becomes
I

- = @+ {p-c)rp.

From this formula we see that in the “Mercantile Agrarianism’,
growth is, first, population pulled as in the case of “Simple Agra-
rianism,” and, secondly, determined by the size of the agricultural
trade margin,

(c) The epoch of “Industrial Capitalism” is characterized by the
establishment of a new form economic dualism between agricultural
and industrial production activities., The “Industrial Capitalism’™
grew out of the “Mercantile Agrarianism” whose productivity
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performance allowed the reallocation of labor for industrial activities
and the channeling of agricultural surplus as fixed capital in the
industrial sector.
2. Before going into the empirical question of the model, a few
comments on the theoretical nature of the model should be made.

First, in the theoretical concept presented the per capita investment
is equally dependent on the volume of the per capita trade margin,
¢, and the population growth rate, r». An increase in the per capita
investment for commercial capital can he achieved either by an
increase of q, or of rp, or of both, g, and rp. Therefore, we might
conclude that it is necessarily favorable for the increase of the
volume of the per capita investment to have an increase in rp.
This is misleading. Any change in rp has repercussions on the
productivity and the per capita output. These repercussions can-
as the preceding discussion revealed-be either favorable, as in the
case of Europe, or unfavorable as in the case of most of the LDCs.
Population growth can as in the case of Europe, exert a stimulating
“pull”-effect on investment and growth; it can exert as well a
depressing effect if the per capita trade margin drops because the
jncreases in the productivity of the agricultural sector drop due to
population pressure-this being the case in most of the LDCs.

Secondly, the capita trade margins q;---g» are suggested to be of
equal quality if p and ¢ of the trade margins vield the same diff-
erance, e. g.

Pi—C1=D:—C2
q1=q2

Thus, given the population P, the volume of trade and its
stimulating effect on economic growth are the same in, e. g, q;
and q;. In a dynamic view, however, the “quality” of q, as
expressed by the absolute values of p and ¢, is as crucial a deter-
minant as the mere volume of q. This decisive development aspect
cannot be adequately dealt with in a formula which includes only
a proportionality factor. In order to include the long-run growth
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potential as well as the potential to accomplish the transition from
one epoch to another we have, furthermore, to include

(a) the location of p on the long-run agricultural return curve,

(b) the location of c on the long-run curve of income elasticities

of demand for food and agricultural products.

RAINS/FEI refine their model by introducing a productivity coef-
ficient which defines the increase in agricultural productivity as
heing proportional to the change in the commercial capital stock
per head,

dp . 1 -
Tat T3P -~

‘This certainly describes a true and important relationship. However,
it does not provide any information on How the growth process
took place; e.g., in Europe, or, how it will take place, e. g., in the
LDCs. Applying the above relationship the growth of p can be
constant, decreasing, or increasing due to the specific location on
the long-run return curve, as expressed, e. g., by changes in the
capital-output-ratio. It can be hampered by an increasing c, or, it
can be supported by a decreasing c. The direction of the growth
path is open; j does not describe q which determines the change
in the commercial' capital stock. The folldwing discussion shall
shed some light on the empirical long run behavior of q,p, and ¢
during the development process of the European countries in the
18 th and 19th century and the LDCs today, The outcome of this
disussion will allow us to draw some conclusions about the impact
of the changes in q (as a result of changes in p and ¢) on the
economic development process of the respective country groups.

3. When analysing the empirical shape of the long-run trends of
P and ¢, two questions are of particular interest: (i) What is a
theoretically plausible - patternt of the long-run () p-curve, (b) c-
curve? (i) Where on these two curves is p and ¢ located at certain
levels of the per capita income?

(a) p-curve:
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(i) It ean be concluded from the preceding discussion that the
growth of the agricultural output increases in the first instance as
variable inputs labor and technology are added to the fixed amount
of land (A-phase), -that the growth of the agriculiural output
starts decreasing and stagnating when an unfavorable land-man-
ratio is being reached {B-phase), and that the agricultural output
will even decline in absolute terms if an increase of inputs (due to
a growing agricultiural Jlabor- population) is detrimental to the
efficiency of the production.

(ii) As for the specific empirical locations, it can be concluded
that the LDCs today are nearer the long-run maximum point on
the agricultural output curve than :the European countries during
their industrialization phase. Considering the lower absolute values
of the per capita output in L.DCs today the absolute changes in the
agricultural per capita output will be lower in .LDCs even if the
relative changes can be kept as high as they were in the 18th and
19th century in Europe. Both the fact that in:LDCs the agricul-
tural per capita output is very low in absolute terms, and the fact
that the position of the per capita output on the agricultural return
curve is unfavorable is decisive for the changes in q of the LIDCs.
(b) c-curve: _

Two theoretical generalizations shall be made: First, the lower
the per capita income the higher the income elasticity of demand
for food, or, the higher the per capita income the lower the income
elasticity of demand for food. Secondly, the changes can be broadly
classified into three phases. In the first phase (X-phase), when
the per capita income is lowest, an increase in the per capita
income will induce a higher consumption in non-agricultural essen-
tials than in food. In the second phase (Y-phase), when also the
non-agricultural consumption reached some kind of subsistance
level, an increase in the per capita income goes info food consump-
tion establishing a constant or slowly decreasing income elasticity
of demand for food. In the third phase (Z-phase) the share of
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non-agricultural products on the total consumption increases succ-
essively, that is, the income elasticity of demand for food decreases
successively, These generalizations apply to both urban and rural
populations, although there are deviations in degree.

Besides the relative changes, the absolute values of the per capita
food consumption are important. The absolute values of the per
capita food consumption can be derived from (aa) the absolute
level of the total per capita consumption, (bb) the share of the
per capita food consumption on the total per capita consumption.
The absolute level of the per capita consumption is positively
related to the per capita income; therefore, conclusions about the
per capita income are-mufatis mutandis-equally true for the level
of the total per capita consumption.

(i1) Before analysing ¢ and q the long-run trend of the aggregate
value per capita total consumption of food shall be analysed. Recall
the conclusion that the levels of per capita income in the European
countries at the time before their industrial breakthrough was
considerably higher than the levels of the per capita income in the
LDCs today. Since the proportions of the personal savings increased
from about 1800 to about 1900 only from about 3%, to about 109,
the preponderant part of the increase in disposable income (which
rose about 3 to 4.5 times the initial level) went into increases in
consumption{18). The share of the per capita food consumption on
the per capita total consumption follows in the long run the pattern
as described in the preceding theoretical generalization in terms
of changes in income elasticity. The share of food in total consump-
tion expenditures declined, 1. e, in Germany from 44, 8% in 1815~
1870 to. 39,99 in 1871-1890, and to 3B.5% in 1891-1910, in the
United States from 39.2% in 1886-1908 to 31.0% in 1909-1928, in
Sweden from an average of 36,3% in 1864, '73, '82 to 28.2% in
1938-1948. However, the picture also has some features which
diverge from this trend. In the United Kingdom and Italy no
significant drop in the share of food in the total consumption can
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be observed before the post World War II decade. Even in the
countries mentioned, where the long-run trend on the whole is
downward, there are long periods in which the share fails to decline
although per capita incomes rise at marked rates. In Germany
between 1871-1910, in Sweden between 1864-1926, in Canada between
1900-1910 and 1941-1950 the share of food hardly changed. One
might speak of a dominance of the Y-phase, and a reluctance of
the Y-phase to turn to the Z-phase over almost a whole country.
This result is the more surprising if we consider the conclusion
from the preceding discussion that total consumption expenditures.
kept pace with the rise in disposable per capita food consumption
was proportionate the increase in the disposable per capita income..

If European experience teaches us a lessor; it is the following -
the income elasticities of demand for food decrease in the long run
as described in text books. This decrease, however, is much more
reluctantly accomplished than is usually assumed. It was the
Y-phase, rather than the constantly declining income elasticities of
the Z-phase, which gave European development in the 19th century
its feature. '

Can we conclude per analogiam from the European experience to
the contemporary development process in LDCs? Cross country
comparisons reveal that the share of the per capita food consump-
tion on the total per capita consumption decreases as the disposable
per capita increases. At a level of $100 the respective share is
55, 0%, at S100-200 45.8% at $200-300 37,6%, at $350-575 36.1%
(19). The decline in the share of per capita food consumption on
the total per capita consumption is accomplished faster in LDCs.
today than it was accomplished in Europe in the 19th century. We
might expect that the Y-phase, establishing a relatively constant
share of the per capita food consumption, is not reached in I.DCs
today ; in fact, this is the case. Since the per capita incomes in
LDCs are considerably lower than they were on the average in the
19th century in Europe, the rapid decline in the food share can be
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explained by the pent-up demand wit.h regard to other urgently
needed goods. Once the saturation of the basic needs for non-food
products is reached, the share of the food consumption is likely to
decrease slower than it did in the initial stage when per capita incomes
were at their lowest. Empirical data confirm such a retardation in
the decline of the share of the food consumption on total consumption.
While the respective decline in LDCs with a per capita income
between under $100 and $200-3350 is 17.49%, the decline in
.countries with a per capita income of $200-%350 and $575-$ 1000
is only 7,19.(20) A similar conclusion can be derived from a com-
parison of the income elasticities of demand for calorie consumption
in countries with different levels of per capita income. While the
difference in the income elasticities between, e.g., India with a
level of per capita income of $69 (1958) and Portugal with a level
of per capita income of $248 (1958) amounted to 0,43 in the coe-
fficient of elasticity, the difference in the coefficient of elasticity
‘between Portugal or other countries with a similar level of per
capita income and the rest of the countries listed in table 9 with a
level of per capita income between $248- %370 hardly changed (21).
We have, however, to recall the fact that the absclute values of
the share might be considerably higher at a high level of per
«capita income although the relative share or the changes in the
relative share are smaller at a high level of per capita income.
4 The increases in the absolute levels of the total food consump-
tion per capita can be channeled either in c or q. In order to
analyse the distribution pattern of the per capita total food con-
sumption we have to analyse the factors underlying the channeling
of p. Excluding for the moment imports (M) and exports (X) the
per capita food consumption of the urban population (¢.) equals g,
Q=Cxy.

The capacity to produce q does not depend on the same factors
as the demand for ¢, cx. The capacity to produce over time an
increased q depends-comsidering only c-on the absolute level of



7

Table 10 : International Comparlson of Income Elasticities for
Calorie- Consumptmn

Income Per capita
elasticity national income
(1958 US Dollars}

Japan, 1878—82 to 192327

Simple per capita 0.18 o
Per consumption unit 0.19 122(218)
Time series, 19501958
India 0.64 69
Taiwan 0.33 90%
Philippines 0.44 1135
Ceylon 0.49 116
Brazil 0.29 126
Turkey 0.18 245
Portugal -0.21 248
Greece 0.12 287
Mexico 0. 30 317
Spain 0,23 331
Japan 0.20 370"
International cross-sections

Hayami-Yamada )

all countries 0.16 650

less than NI $300 0.20 173
Jureen® 0.12 125
Ohkawad 0.11 420

Source: % The coefficient of income elasticity estimate for Japan, 1875~
1832 to 1923-1527 based on the information collected by the authors.
Time Series 1950-1958 data'from FAO, Agricullural Commodities Projecl-
jon for 1970 (1962), Annex on IMethods, A 14-15,

Hayami-Yamada international cross-sections estimates based on data colle-
cted by the authors.

Jureen international cross-section estimate from Lars Jureen, “Long-term
Trends in Food Consumption: A Multi-Country Study,” Econcmetrica,
XXIV (Jan. 1956), pp. 1-21.

Ohkawa's internatioral cross section estimate from K. Qhkawa, “Conditions.
of Economic Progress in Agriculture (Nogyo Sinpo no Shojoken),” Nogye
Sogo Kenkyu, I (Oct. 1948}, pp. 103-137.

Per capita national income estimate for Japan, 1878-1882 to 1923-1927
based on the national income data as collected by the authors (See
Appendix C to this paper) ard Population data from the Bank of Japan,
Hundred Year Statistics of the Japancse Economy (Honpo Shuyo Keizai
Tokei) (1966).1313 12-13.

Time series, 1950-1956 estimate of per capita income based on the
national income daga in UN., Yearbook of National Accounts Slatistics
(1963), pp. 3-297; and Population data from UN., Demographic Yearbook
(1962), pp. 130-141.

a) Figures in parentheses indicate the average of 1923-1927, while
figures not in parentheses indicate the average of 1878-1927,

b) Natioral incomes in 1958 were converted inte U.S, doliars with the
help of purchasing parity rates and then divided by the mid-year population:
to obtain per capita income.

¢} Inserted =100 U.S. dellars in 1949 prices (=125 dellars in 1938
prices) into E(#)=13/(r+13}

d) 245 International Units of Colin Clark=420 U.S.dollars in 1958 prices.
quoted in: Agriculture and Economie Growth: Japan’s Experence(ed)
QOhkawa, K; Johnston, /B, Kaneda, H, Princeton/Tokyo, U.P,, 1970.p.120.
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© the food consumption of the rural population, and on the income
-elast1c1ty of demand for food of the rural population. The demand
for q, the food consimption of the urban population ¢, depends
on the absclute level of the per capita food consumption of the
urban population, and the income elasticity of demand for food of
the urban population. Given these wvalues, the total volume of
trade, T, is determined by the size of the rural population, p,; the
total demand for food of the urban population, C., is determined
by the size of the urban population, P.. Keeping O-and ¢ unchanged,
«changes in P,, r», change the total trade volume, T, e.g., as P,
increases the total consumption of the rural sector increases,
-consequently, the trade wvolume T increases. Similarly, the total
food consumption of the urban population, C., changes as P.
-changes, e.g., keeping c, constant an increase in the urban popul-
.ation, rpu« increases the total dernand for food of the urban population.

To this writer’s knowledge we do not have empirical data for
the absolute levels of the per capita food consumption and the
-Income elastlcxtles of demand for food for the two categories rural
.and urban population for the European countries or the United
States during the 19th century. Some indirect indication of the
-changes in the demand for food in the two categories might be
provided by comparing the primary costs and the PTD (processing,
-transportation, distribution)- component in the total expenditures
for food. Changes in the share of the PTD- component might be to
:some extent proportionate to changes in the share of cu.. The
-empirical approximation is of aA rough nature since the PTD-comp-
-pnent also includes processing costs, and for the proportionality to
.¢. mainly the costs for the transportation and distribution are
-relevant. (Increased processing might also reflect the trend from
-rural to urban consumption, but fncreas'ed processing of foed will
be carried out to some extent also for the food of the rural con-
:sumption.) Empirical data for Sweden and the United States show
ithat the share of the primary costs of food in consumer expendi-
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tures declined far more consistently and sharply than the share of
the PTD-component in total expenditures on food consumption.
The ratio of final costs to primary input rose in Sweden from 1871-
1880 to 1921-1930 from 1.40 to 1.89, and in the United States
from 1869 to 1919-1929 from 1.41 to 1.79(22). The primary input
into food, largely the part received by the agricultural sector,
accounted for a sharply declining proportion of consumer expendit-
ures while the PTD-component accounted for a rising share of
consumner expenditures(23), Part of the increase in the PTD-comp-
onent can certainly be attributed to improvements in gquality of
food achieved while the per capita income increased. However, it
can also be expected that a significant share of the PTD-component
went into costs of transportation and distribution. This being the
case, we can conclude that the urban population accounted for a
slower decline in the ratio of the ratioc of the per capita food
consumption on the per capita total consumption. The income
clasticities of demand for food can be expected to be higher in the
urban areas than in the rural areas. It follows that the per capita
food consumption of the rural population, increased slower than
the per capita consumption of the urban area, as' per capita
income increased. This difference is furthermore accentuated by
the fact that the per capita incomes in the European countries in
the 19th century tended to increase faster in the urban areas than
they did in the rural areas. As a result, the share of the total
food consumption on the total consumption is to decline slower if
migration from rural areas to urban areas takes place. The per
capita trade margin, q, which is provided by the agricultural sector,
is favorably effected by a faster decline in the relative share of the
per capita food consumption. Since the part of the population
engaged in agricultural activities was, despite its relative decreases,
until the end of the 19th century in Europe, considerably larger
than the part of the urban population,(24), the overproportionate
increase in C. seems to have been easily compensated for by
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increases in T. In interpreting these results, however, a cautious
attitude is advisable. If we are aware of the relatively constant
share of the food consumption on the total consumption over the
19th century-given the dominance of the rural population over
the urban population-it has to be assumed that also the rural
population must have devoted a considerable share of the total
expenditures to food consumption. It is advisable to resist the
temptation to present a smooth thesis that mainly a decrease in c
accounted for a decrease in q, and, thus, for the satisfaction of
the increased urban demand for food which occured in Europe over
the last 150 vears. Indeed, the changes in p are likely to have
accounted much more significantly for the increase in q than the
curtailment of the food consumption of the .rurdl part of the
population. )

Analysing the relative changes in ¢ and ¢ in L.DCs and comparing
them with early European development experience, it is necessary
for a balanced view to recall the levels of the absolute values to
which these relative changes apply. Since ¢ is inversely related to
the per capita income, we can expect the share of ¢ on the total
consumer expenditures to be higher in LIDCs than.in Europe in the
18th and 19th century, because their absolite levels of per capita
income compare unfavorable with those of Europe. . Since p is
related to the per capita income of the rural population, p will be
equally low, and q being the difference between c and p, the
absolute level of q will be low.

The capacity of ¢ to decline relative to p is given by the income
elasticity of ¢, Some general information about the income elasticity
of ¢ can be obtained from the overall elasticiticies of the per capita
total (zural and uljban) food consumption since the -share of the
agricultural population is very large. . Thus, it is to conclude that
income elasticities decline rather fast at a very low level of the
per capita income, later level off, and almost stagnate causing the
absolute level of the per capita food consumption to increase prop-
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ortionately to the increase in the per capita income. The crucial
question is, whether in LDCs the initial drop in the increase of the
per capita food consumption of the agricultural population is suffi-
cient to contribute to a significant increase in the per capita trade
margin q as measured in terms of ¢,. Empirical evidence suggests
that only a few LDCs are moving on this path while the large
majority of the LDCs, particularly the poorest countries, could not
achieve a breakthrough in the provision of q.. The decisive causes
of this ocutcome can certainly not solely be attributed to unfavorable
factors on the consumption side, but lie as well on the side of the
production which could not keep pace with the rapid increases in
population. There are, however, various factors detrimental to an
increase in q also on the side of ¢ and c.. At first sight it looks
like a simple calculation that if the increases in ¢ decline more
rapidly than the increases in c., there should be a good chance to
meet the demand for c. by the relative excess amount of ¢, more
so as the rural population represents the larger part of the total
population. The average-food expenditures as a percentage of the
total expenditures are, indeed, considerably higher in rural areas
than in arban areas. The differences in the .departing points of
the absolute levels of the per capita consumption, thus, confirm
the differences in the decline of the respective shares of the food
consumnption on the total per capita consumption. Empirical data,
e. g., for the ECAFE-countries, show that the average food ex-
penditures as a percentage of total expenditures were in rural areas
considerably higher than in urban areas. . '

However, these empirical data appear in their proper prbportion
only if we give up the implicit éssurhptioln of income parity between
urban and rural areas, and consider that the differences in the shares
of food consumption are themselves a result of the great differences
in the income levels of the urban and rural areas. Outstanding
examples are the cases of Thajland and the Philippines where the
average urban income as percentage of the average rural income
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Table 11! Selected ECAFE countries: Household food expendifures
relative to total household expendltures

Percentage of
Average food households

expenditures with food
Country Year as percentage expenditure
of total ratio higher
- expenditures than the
, average
Tndias Rural 1963/64 70.1 74
_ Urban 1963/64 . 59.6 \ 69
indonesia- Rural 1964/65 8.3 - . - 91
* Urban 1964/65 ) 77.2 T 45
Korea, Republic of 1967 51.5 - o 87
Pakistan; K07l 1965 6.3 87
Urban 1965 51.0 93
Philippines " 1965 53.7 86
Sri Lanka 1963 56.2 72
Japan ' 1964 34.0 62

Source: Statistical Yearbook for Asia and the Far East,
quoted in: ECAFE, Economic Survey of Asia and the Far
East, op. cit.,p. 125.

was 304 (196é) and 251 (1965) respectively (see Table 12).

The picture, now becomes quite gloomy when evaluating the
potential capacity to accomplish an increase in g. The relative
decrease in ¢ might be larger than the relative decrease in c.; but
the relatively greater changes in the growth of the rural per capita
food consumption apply to considerably lower absolute levels of the
per capita food consumption, and, thus, are outweighted ‘by the
multiplicatory effect of the low rural per capita incomes. The
slower increase in the per capifa food consumption of the urban
population is compensated for by the high absolute level of its per
capita food consumption yielding- an increase in the absolute per
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Table 12 . Income disparities between nrban and ruraI sectors
in selected ECAFE countries

Percentage of Average urban

o population iIn income as
Country : urban areas percentage of
(1960) average rural
income
India (1961/62) : 14 s
Indonesia, excluding Djakarta ' '
(1964/65) . 12 B & v A
Java-Madura (1967) 16 o .133%
Philippines (1965) 17 -5
S57i Lanka (1963) ‘ 12 189
Thailand (1962) . 9 304
Japan (1963) 486 108

United States (1959) 68 150

a Expendltures .
Source: ECAFE Economlc Survey of Asia and the Far
East, op. cit. p. 50:-

«capita food consumption, dc., possibly higher than. the increase in
the absolute trade margin, 4q, dc.>4q. In the discussion of the
‘European case we did not explicitly mention the dispafities in the
ncrease In population between urban and rural areas. It did effect
the trade volume, T, but not to an extent that statements about q
would be invalid in their basic content as the respective structure
-of population changed. This is not true for the LDCs. The dis-
parities in the changes of the urban and rural population are con-
siderable and determine the proportion of T and C, to a greater
extent than do changes in ¢ and cu. The average percentage
increase in population in the ECAFE countries between 1970 and
1980 will amount to 4.1 in urban areas and to 1.5 in rural areas,
:and from 1980 to 2000 to 3.6 in urban areas and to 0, 3 in rural areas.

The rapid increase in‘the urban population accompanied by higher
absolute levels and higher rates of change in the per capita incomes
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Table 13; Total (uxt'ban_ and rural population estimates and

-Projections

, countries .of the ECAFE region,
1970—2000

-Population (thousand)

Urban, Rural
) Average Average . Average
Country Total  inerease Number % inerease DNumber. 9 Increase
and year (%) (%) (98}
ECATE region
1970 1,994, 301 507,455 25,4 . 1,486,846 74.6 .
1980 2,496,108 2.2 737,071 29.5 4.1 1,759,037 70.5 L5
2000 3,568,468 1.6 1,561,491 43.8 3.6 2,006,977 56.2 0.3
Asian part 3
W LR T 494,461 250 T .7 1,a8L,076 75.0 .
1980 2,472, QQB 2.2 720,538 29.4 4.1 1,752,370 70.6 1.5
2000 3,535,692 1.6 1,537,012 43.5 3.6 1,998,680 56.5 . 0.3
QOceania part
1970 18,764 . 12,994 70:2 . 5770 29.8 .
1980 23,200 2.2 16,533 7.3 2.4 6,667 27.7 1.5
~ 2000 32,776 1.4 24,479 74.7 1.7 8,297 23.3 0.8

Source: “Demographic situation in the ECAFE region”, POP/APC.2/BP/1, report by

Note:
a

the ECAFE secrefar
Because of rounding,

iat, October 1972,
totals are not ir all cases the sum of the parts.

Countries of the subregions of the ECAFE region are:

Mainland and other:

Middle South Asia:

South East Asiar

China, Hong Kong, Mongolia, Democratic People’s
Republic of Korea and Republic of Korea,
Afghanistan, Bhutan, India, Iran, Nepal, Pakistan,
Sri Lanka.

Brunei; Burmz, Xhmer Republic, Indonesia, Laos,

. Malaysia, Philippines, Singapore, Thailand, Republic

QOther Oceania:

of Viet-Nam and Democratic Republic of Viet-Nam,
British Solomon Islands, Cook Islands, Fiji, Nauru,
Papua New Guinea, Tonga, Western Samoa.
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will lead-despite the lower income elasticities~to a considerable
increase in C.. We are apt to expect a decrease in the rural
population as a counterpart of the increase in the urban population.
However, the difference in the migration eguation does not even
equal zero, Indeed, the tiny figures of 0,3% which stands for the
average increase in the rural population from 1980-2000 drastically
spells out the difference between 'the Eurcpean experience and
the situation of the LDCs today. While in Europe the increases in
population were at least absorbed by the increasing urban population,
and the rural population was decreasing in absolute terms in the
long run, {see Table 13; the absolute number of workers in agriculture
can be taken as approximately proportionate to the rural population),

Table 14 : Absolute Number of Workers in Agriculture in Great
Britain, France, and Japan 1831—1931

Britain™ France Japan

Year . (in millions) {in millions) (in 1000’s)
1831 1.8 4.8

1841 1.9 50

1851 2.1 5.3

1861 2.0 5.34

1871 1.8 528 14, 000°
1881 1.7 5.47 15, 810
1391 1.6 5.04 16, 784
1801 1.5 5.52 186, 799
1911 - 1.6 5.33 15, 824
1921 . 1.4 4. 99 14, 271
1931 1.3 4.45 14, 217

Q1872

© OForestry and fishing included -
Sources: For Great Britain: Phyllis Deane and W.A. Cole,

Sources: For Great Britain: Phyllis Deane and W.A. Cole,
British Economic Growth 1688—10859 (Cambridge, University
Press, 1962}, Table 31, p. 143.

For France: J.C.. Toutain, Le produit de Iagriculture de 1700
a 1938,11 (Paris, 1961), 200—201.

For Japan: K. Ohkawa, The Growth Rate of the Japanese
Econemy since 1878 (Tokyo, 1957), pp. 240—246

quoted in: Hoselitz, B.,, Advanced and Underdeveloped Countries:
A Study in Development Contrasts, op. cit. p. 34,
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the rural population in the LDCs increases as the data for the
ECAFE countries exemplify.

It is evident that additional increases in the rural population
further deteriorate the land-man-ratio and put pressure on the
increase of p, and, consequently on the increase in q. On the other
hand, additional pressure is put on the trade volume, since the
additional rural population will increase the volume of the total
food comsumption. In a nutshell, the differences in the changes of
the per capita values do not necessarily compare unfavorably with
those of the European countries in the 19th century; this is true
even if we allow for lower absolute per capita values. The main
difference lies in the absolute level and the rate of change of the
population as they effect p, g and T, C and C.. ‘

5. The discussion about the empirical behavior of ¢’ and c. has
necessarily to be supported by empirical evidence which can be
provided-for T. Indeed, rather than from the thicket of tricky
figures on consumption and changes in the production function, the
empirical pictures becomes immediately transparent when we
compare the overall performance of T of the European countries in
the 18th and 19th century and the LDCs today. If we write

T=Cu+X—M,

the performance of T can be evaluated by the behavior of the
variables X (exports) and M (imports). X>M indicates a trade
volume capapable of supporting the rural and urban population as
well as of contributing to the financing of the economic development
process ; X<M indicates a fajlure in providing enough food for the
rural and/or urban population using capital from other sectors,
mainly the industrial sector.

Eﬁropean econommic history gives én impressive report on agricul-
tural seif-sufficiency. In its early stages of economic development
no European country relied heavily on imports of agricultural
goods. Even England and Japan were not heavily dependent on
agricultural imports in the initial stages of their economic develop-
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ment. The transition from the agricultural sector to non-agricultural
sectors was mainly accomplished by constant increases in the volume
of the surplus of the domestic agricultural sector, T.

The situation in contemporary LDCs is different. Most of the
LDCs depend on food imports indicating that the total trade volume
is too small to meet the demand for food of the non-agricultural
population or even negative, M >T, a case where the imports
exceed the demand for food oi the non-agricultural population
contributing in addition to the nutritional needs of the rural popul-
ation. In the case where agricultural imports cannot be paid by
respective exports, are not granted as aid, or are curtailed in order
to secure imports of industrialized goods, the population suffers
from a food deficit. “It is disturbing”, the most recent ECAFE-
report states, ‘“‘that, in a number of developing ECAFE-countries,
between one-quarter and one-third of households can be considered
undernourished”’(24). Developing areas untouched by the “Green
Revolution” face an even more severe situation in accomplishing
the minimum nutritional standards.

VI. Impact of the volume of the agricultural trade volume
on the capital formation and the emergence of markets

1. Departing from the conclusions of the preceding chapters the
role which the agricultural sector plays in the process of economic
development must be expected to be quite different in the European
countries of the 18th and 19th century and the LDCs today. It
will suffice in this paper to refer to two factors which contribute
to economic development: capital formation and emergence of
market activities-being well aware of numerous other important
determining factors whose impact on the overall performance of
the economic development process is positively related to the per-
formance in the agricultural sector.

2. The theoretical framework for the relationship between capital
accumulation and agricultural trade margin is given by
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K'=0T
where K’ is the amount of capital available from the agricultural
sector. If we write for the provision of capital for the non-agricul-
tural (mainly industrial) sector
K,=0'K’
or K;=6"T"
then we can define the contribution of the agricultural sector to
the industrial output, O;, as
0;=a K;
where 1/fa stands for the capital output coefficient. Differentiating
with respect to-time we get
R ',*‘ng?f- | |
If we assume no drastic change in the capital output ratio we
see that an increase in O; is mainly determined by an increase in

K,. Assuming %% zero the second term drops out and knowing that

K,=0"T we have

do,  de”T
dt ~& 7 dt

indicating that an increase in the industrial output is proportionately

related to an increase in the volume of trade provided by the
agricultural output.

The following discussion will provide some empirical evidence that

o T | |
dt

contributed to the increase in the output of the industrial sector
in European countries during the early phases of economic develop-
‘ment while it(does not or does only to a smaller extent in LDCs today-
an empirical result which confirms the preceding conclusions.
3. The supply of capital is provided by the agricultural and non-
agricultural sectors. The proportion of the agricultural capital supply
will be the larger, the larger the share of the agricultural sector on
the total economy. Thus. the dependence on the capital supply of the
agricultural sector will generally be higher the lower the level of
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the per capita incomes. This thesis is well supporg d by the fact
that late comers in economic development depend more heavily
on agricultural capital supply as well as on pressure by the state
to force the food consumption of the -population to remain on the
subsistence level squeezing ouf the last drop of agricultural surplus
in order to secure some of the most urgently needed non-agricultural
investments or to accomplish an industrialization program. :

Russia and Japam are examples. In Russia two of the main pre-
conditions of the industrialization were the emancipation of the
farmers (about 1860), and the establishment of a new tax system
(about 1880) which absorbed the increased ‘agricultural surplus
enabling the state to actively support investment activities in the
industrial sector(25). In Japan the government siphoned off a
substantial.- part of the increasing income of the Japanese farmer
for industrial and social overhead investment; the Japanese state
counted for about 30%- of the total gross domestic fixed capital
formation during the vears after the -MEIJI-Restoration, an amount
which rose to about 40% for the period 1887-1936(26). The reliance
of the economy on the agricultural sector being the higher - the
lower the per capita income, Western Europe was less dependant
on the direct jmpact of a high capital flow from the agricultural
sector to the other sectors. In France in the 1860°s about 15%
came from taxes on the land and the role of the state in promoting
industry “was of minor importance compared with that of Russia
and Japan(27). The role the net savings of the agricultural sector
played in financing economic development seems to be lowest in
Britain, the leader in industrialization at that time(28). The modest
contribution the agricultural sector made in financing the industri-
alization in Western Europe was to a great extent the result of the
increased capital formation in the agricultural sector itself which
lead to the described increases in agricultural productivity releasing
agricultural labor to new industrial activities.

The pictaure in LDCs is in one respect quite similar to that just
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sketched : the lower the per capita income the stronger proves to
be the reliance on agricultural net savings and on governmental
intervention in order to provide compensation for the insufficient
private capital supply. The picture is, however, in another respect
different from European experience : the low income countries of
Europe had already at that time a per capita income which enabled
them to pursue a policy of keeping down the per capita incomes on
a levewhich was considered a “tolerable” subsistance level, while such
a policy seems not to be feasible in. LDCs in the light of postulates
of humanity and eguality as well as economic efficlency since und-
erncurished labor can hardly contribute to an increase in agricultural
or industrial productivity. Furthermore, the prospects for increasing
the long run productivity of the agricultural sector were probably
better in the late comer countries of the now industrialized countries
than they are in the poorest LDCs, e. g, in India or countries of
Africa. As a result a governmental policy based on creating an
agricultural surplus as a means of stimulating industrial activities
is hardly a feassible concept of economic policy for most of the
LDCs today. Indeed, it seems to be the other way round the
European experience : the industrial sector is rather to finance the
agricultural sector than to be financed by the agricultural sector.
This is certainly true for countries where the export sector is very
profitable, e. g., in oil exporting countries, and the balance of trade
surplus is being channeled into industrial and agricultural investment
as well. It might be equally true for the internal flow of resourses
in countries where the foreign investment sector is strong, or the
industrial sector claims for a relatively high fraction of the total
production. The governmental policy of financing development is,
therefore, not mainly oriented around taxing incomes from the
agricultural sector to support investment in the industrial sector,
but taxing the industrial sector to contribute to the increase of the
productivity of the agricultural sector. This general line of causes
demonstrates the basic difference in the pattern of development
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financing between the now industrialized countries during their
early industrialization period and the LDCs today. The agricultural
sector depended also in Europe from time to time on the non-
agricultural sector; e. g., in Britain from 1790 to 1814 the flew of
resources was probably toward the 1land(29). In the overall picture,
however, the reliance of the agricultural sector on external financial
resources was never so dominant in the early phase of economic.
development in Europe and Japan than it is in-most of the LDCs
today.
4, The emphasis on capital formation is in the tradition of the
HARROD-DOMAR medel. To be sure, there are numerous other
development variables related to the performance of the agricultural
sector. One of these, mentioned as the second variable at the
beginning, is the impact of agricultural productivity on the emer-
gence of markets. Increases in agricultural productivity stimulated
increases in the rural incomes and the demand for industrial or
other non-agricultural goods, and contribute to a climate favorable
for the rise of entrepreneurial activities.

The supply and responsiveness of the entrepreneurs, of course,
are not only related to the land-man-ratio. They are-in terms of
our model-to a considerable extent exogenous variables determined
by factors, like cultural, sociological, ethical, religious and institu-
tional settings for which the theoretical basis developed here does
not provide any explanation. However, an important indication of
how entrepreneurial activities depend on agricultural productivity
is provided by the fact that rural artisans played a crucial role in
the early phases of European as well as Japanese economic develop-
ment. Professor HISAQ OTSUKA suggests in his intriguing article
“The Market Structure of Rural Industry in the Early Stages of
the Development of Modern Capitalism” to bestowing on the econ-
omic activities of the rural artisans the rank of the decisive
explanatory variable of the modern economic development process :
“...(the) prosperous artisans and their economic activities were the
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specificum, or the decisive generative power in the development of
modern capitalism.”(30). The rise in agricultural productivity pro-
vided the basis for an increased demand for indusirial and craft
products, and the rural artisans and craftsmen, stimulated, in turn,
an increase in the agricultural trade volume and agricultural pro-
ductivity by their higher profits and their increase in the number
of people engaged in artisan’s activities, which both were powerful
forces on the side of demand for agricultural products. Based on
this interrelatedness of agricultural and artisan’s activities, a new
type of economic institution, the “local market area”, came into
being(31). The creation and spread of “local market areas” can
only be thought of in the context of an increase in the agricultural
productivity and the agricultural trade margin. Once the agricultural
surplus was a constituent part of the system. It first initiated, and
later perpetuated a process of circular causation:the class of craftsmen
and artisans were not only a product of the creation of a tradeable
agricultural surplus, but contributed themselves, once they came
into existence, to the accumulation of (particularly fixed) capital.
Sir JOHN R. HICKS suggests that the increase in the range and
variability of fixed capital goods used in production, otherwise than
in trade, -constitutes in the late 18th century in Europe the begin-
ning of what we call industrialization today.(32).

In LDCs the industrial sector is not necessarily developing on the
line of a “natural balan'ce—of—growth—-relationship” well in accord with
the agricultural sector. The term “dualism” implies that there is
some degree of unrelatedness between the two sectors besides their
quantative disproportionality. An ‘old industrial or craft sector does
either not exist or is comparatively small, Under these conditions
the basis from where the “new” entrepreneurial class can emerge
is narrow. There are, of course, numerous factors responsible for
the sluggishness with which artisan’s activities come about, “pre-
newtonian” technology as well as rigid social structures. The low
productivity in the agricultural sector, however, is the determining
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variable which perpetuates the existence of this fundamental econ-
omic relationship; the agricultural sector absorhbs a large part of
potential entrepreneurs and its low per capifa incomes provide a
small basis for the demand of non-agricultural goods. Ewven if the
“prime mover”’ (OTSUKA) is apt to act, he is bound not to.do so
as long as counteracting ‘“objective” forces on the side of the
agricultural sector prevail.

VII. Conclusions

Economic development as a most complex phenomenon dbes not
fit into any simple model of monocausal explanation. However,
some explanatory variables are more important than others; they
may constitute a chain of causations to which many other variables.
of the economic development process relate. It is the implicit
hypothesis of this analysis that population is a key -variable. Indeed,
the comparisons between European history and the contemporary
situation of the LDCs lucidly demonstrate the pivotal role of the
population variable as push or as retardation factor in economic
development. The respective differences have two features: {first,
the relative changes of the population are larger in LDCs today
than they were in Europe at the time of its industrialization; sec-
ondly, the absolute initial values of the population as related to the
available land to which these relative changes apply are considerably
larger in LDCs today than they were in a 'similar development
phase in Europe. Given- the prevalence of the law of decreasing:
returns, under the conditions of a deteriorating land~-man-ratio chan-
ges in the population determine to a large extent the increases in
the agricultural per capita production. This, in turn, has repercus-
sions, on the trade margin of the agricultural sector, which pro-
portionatly brings about exchange activities between the agricultural
and non-agricultural sectors, enables non-consumptive capital for-
mation in both sectors, and iniates changes in the behavior of
crucial economic agents, such as entrepreneurs and the state, which
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geinforce the process of continuous and cumulative gowth launched
by agricultural productivity.

Nevertheless, the lamentation about the insufficient supply of
entrepreneurs and other (particularly administrative) development
agents directly caused by detrimental social structures and static
«cultural settings has a core of truth. Differences of this kind,
however, do not reflect the basic differences in the development
patterns nor do they explain the basic development problems of
the LDCs today. I am in agreement with RANIS and FEI that
there is (as far as these factors are concerned) a feasibility of
-telescoping European experience to contemporary developing non-
Western countries. The question more specifically asked is: How much
of European experience c¢an be repeated in LDCs today-a
question as important as the one of whether or not it can be done
at all, This pinpoints the basic difference between the two devel-
-opment patterns: the difference in the quality of the “‘exogenous”
.or “given” variables which are underlying the functioning of the
process of economic development. It might well be that the devel-
.opment “mechanism” obeys uniform “economic laws” and that the
-economic agents as the geperating force in this mechanism are
basically the same in Western and non-Western countries, but that
the scarcity of inputs may block the well functioning of this
-mechanism. We could extend this argument with reflections on the
world-wide situation with regard to non-renewable recources and
-the limiting capacity of the earth to absorb pollution(33). Such a
view could be integrated into a production function of the whole
-economy and supplement the long-run view of the agricultural
-production function. _

- Considering a gloomy outcome of further investigation in these
development determinants, we can -release some of our hesitations
to draw conclusions with regard to some policy recommendations
on the ground of our modest theoretical and empirical framework.
“The first policy recommendation is as trivial as crucial : Limiting the
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increase in population. No further comment on this policy issue is
necessary, The second policy recommendation lacks equally the flair
of the revolutionary, but it is less unequivecally agreed upon : Heavy
emphasis on modernizing agriculture rather than thinking in terms
of Pittsburgh. This conclusion might contradict conclusions derived
from short and medium-run investment criteria. However, in the
light of the vigorous impact of the productivity of the agricultural
sector on other key variables of the economic development process,
short and medium-run cost benefit-calculations have to be an
integral part of a long-run development concept-ignoring here
KEYNES’s dictum that we are all dead in the long run.

Appendix : The theoretical relatiomship between growth of
population and per capita income

A simple theoretical exposition of the relationships hetween
population and per capita income in aggregate terms shall be given
in this appendix.({34)

1, The absolute level of per capita income (I) is defined by the
level of the national product (Q), and the level of total population
(P), thus

0
I="p"

Simple as this formula is, we can draw from it the important con-
clusion that I is inversely related to P, IaP. The higher the level
of total population at a given level of total national product the
lower the per capita income. Since the level of I effecl‘:s important
economic growth variables, P effects important economic growth
variables. '

2. The above relationship reflects a static picture. I, however, is
growing as time passes in both the European countries in their
preindustrialization phase and in the LDCs today. Growth of I, or,
corresponding changes in O and/or P, we can express in the form
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. O+40
L+l ="p0p

and for the increase in I

0+40 O
P+4dP P

3. Since we are interested in the growth patterns over a long time
span, it is useful to differentiate the equation with respect to
time, so that we get the average and instantaneous rates of change

41 =

over the period investigated.
The average rate of change of income can be written as
'A_I=LIMQ__0_)
4t t \P+4P P
and the instantaneous rate of change as
P s
dt P
The former expression is convenient for statistical computation.
‘We can write At=t,~t,, where the subscript stands, e. g., for one

year. Since the periods we use for our comparis_o'ns ofﬁ—tI:are very
long, we might wish to be more explicit with regard to the average
rate of cha_ngé and express the average rate of change of I over
the whole time span as

where a; stands for rate of change of 1 in year i, ﬁ—{‘, and n for
1

the number of years, The second formula is convenient for a theore-
tical description of the two key wvariables.- We see from this for-

mula that if 'the. rate of change of population, %, is large, the
rate of change of per capita income, —3{", will be low or even

negati-vé if the rate of ch'an'ge of the total national product,—?i%-, is

not - sufficiently large to cofnpensate. Negative rate of 1 means
decrease in I, a case of which was Indonesia in the early 1960’s.
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It follows from the formula that both the rate of change of popula-
tion and the rate of change of the national product will determine
the rate of change of the capita income.
4. Since for the purpose of our analysis relative changes are some
times more important than absolute changes, we have also fo
establish briefly the theoretical basis for the study of the variables
O, 1, and P, The concept of relative changes proves to be particu-
larly useful for our purposes because we wish to compare different
countries at different times in history. The comparisons of absolute
quantities poses practical problems due to the unwieldly computa-
tions involved in larges figures weighted often in terms of different
measurements, Empirical data on relative changes are more striking
visually which is an additional reason that they are used more
frequently ; and, therefore, are more easily obtainable. We have

O=1IpP
and for the increase

O+ 40=_1+41)(P+4P)

AO=1P+I4P+PAL+ AI4P—1P

We write for the relative change

40 4 P4 414

2 - IOP + 0I + IOP
and for the percentage change

10040 __ 1004P + 10041 + 100414P

0 P I IP
Since the last term is the product of two small increases, the

result is negligible, so we drop the last term; we have the percen- .
tage increase of O become conveniently to approximate to the
percentage increase in population plus the percentage increase in
per capita income. The percentage increase of I is equal to the

percentage increase in O minus the percentage increase in population,
10040 _ 1004P " 10041

0 P I,
10041 _ 10040 _ 1004P

I 0 P,
or I's=Te—Tp, '
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where r; stands for percentage change in I, 1, for percentage
change in O, and rp for percentage change in P.
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