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I 

In the process of preparing land improvement projects (irrigation, 
drainage, jungle clearance, etc.), the first steps should be taken by 
agronomists and agricultural economists, rather than by civil engineers. 

II 

Where physical conditions allow for a choice between irrigation by a 
reservoir-fed canal system, or by a set of tubewells, the latter is, as a rule, 
preferable on technical grounds. 

IU 

Dissolution of tribal ownership and tribal use of land as effected by the 
Governments of Kenya and Southern Rhodesia is essential for progress 
in agricultural production. 
(S. D. Neumark, Some Economic Development Problems of African Agriculture. 
Journal of Farm Economics. Feb. 1959. p. 45; and E. S. Clayton. Safeguarding 
Agrarian Development in Kenya. Journal of African Administration. July 1959. 
p. 148.) 

IV 

In designing a farm system which will give African farmers security of 
food supply, as well as an attractive cash income, careful attention should 
be paid to finding an equilibrium between the requirements and the 
availability of on-farm labor. 
(E. S. Clayton, Labor Use and Farm Planning in Kenya. The Empire Journal of 
Experimental Agriculture. April 1960. p. 83 etc.) 



V 

The conclusion of the general report on the All-India Rural Credit 
Survey that the formula, "one (cooperative) society to one village" has 
failed, and that the future is with the building of bigger cooperative 
societies covering areas larger than a village has significance for several 
underdeveloped areas. 
(The General Report of the All-India Rural Credit Survey, p. 233 and p. 178.) 

VI 

Belshaw's thesis that farm credit should be equally available on com
parable terms in different areas and for different classes of borrowers, 
runs contrary to the policy advocated in several development plans. 
(Dr. Horace Belshaw, Agricultural Credit in Economically Underdeveloped Countries. 
FAO, Rome. 1959. p. 89.) 

VII 

In estimating the net benefits of land improvement projects at farm level 
in peasant farm regions, one should limit oneself to estimating increases 
in cash expenses, since the full costs of peasant farm operations cannot 
be estimated to a satisfactory degree of accuracy for organizational and 
conceptional reasons. 
(D. Groenveld. The Economic Evaluation of Land Development Projects. Nether
lands Journal of Agricultural Science. Feb. 1959.) 

VIII 

The primary aim of adult education for farmers should be to raise the 
ability of managing an enterprise, since this is often the most important 
single determinant of farm income. 
(Martin, Canter and Singh. The Effects of Different Levels of Management and 
Capital on the Incomes of Small Farmers in the South. Journal of Farm Economics. 
Feb. 1960. p. 101.) 

IX 

The most urgent problem for agricultural research in several under
developed countries is that of plant nutrition. 

X 

The work of agricultural experiment stations in tropical regions should, 
during the next decades, be directed toward the problems of establishing 
peasant farms producing subsistence for the peasant family as well as a 
cash income. 

XI 

Investments for food production in underdeveloped countries, tend to 
be inadequate, because: 
a. several governments are biased to favor industrialization; 
b. private capitalists expect higher returns from commerce and industry 

than from food production; and 
c. peasants, as a rule, do not see why and how they should invest in 

their own farms. 

XII 

Albert O. Hirschman does not have a real argument against balanced 
growth; he merely favors a balance achieved after "incentives and 
pressures... create... further action" eUminating the unbalance, over 
a balance achieved after careful planning. 
(Dr. Albert O. Hirschman, The Strategy of Economic Development. New Haven. 
1958. p. 202, 203.) 

D. GROENVELD 
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SAMENVATTING 

Wellicht is het voor de lezer nuttig in het kort te herhalen hoe onze 
cijfers zijn opgebouwd. 

Allereerst is verondersteld, dat de bevolking van de drie onderont
wikkelde landen tussen 1950 en 1980 zal toenemen met 1.9% per jaar 
of met 80% in de periode over 30 jaar. 

Ten tweede is als waarschijnlijk aangenomen dat het reële inkomen 
per hoofd zal toenemen met 0,5% per jaar, wat zou betekenen een toe
name van 17% in 30 jaar. Aannemend een inkomenselasticiteitscoefficient 
van 0,6 voor voeding, zou de bovenbedoelde inkomenstoename resul
teren in een grotere uitgave van het inkomen per hoofd aan voedsel 
en wel van 10%. De combinatie van deze twee factoren zou leiden tot 
een vergroting van de vraag naar voeding van bijna 100% in 30 jaar 
of 55% in de twintigjarige periode van 1960 tot 1980 of van 2,3% per 
jaar. Per continent is de toename der vraag over de periode 1960-1980 
geschat op 60% voor Azië, U.S.S.R. en China niet inbegrepen, 70% 
voor Latijns Amerika en 50% voor Afrika. 

Vervolgens is de aandacht gevraagd voor de wijze waarop de vereiste 
toename van de productie kan worden verkregen en een onderscheid is 
gemaakt tussen toename der opbrengst per eenheid areaal en een uit
breiding van het areaal landbouwgrond. Dit leidt tot een schatting van 
het aantal hectaren nieuw land, vereist in de drie werelddelen. De totale 
aantallen belopen voor de periode 1960-80: 40,6 miljoen hectaren bouw
land en 77,9 miljoen hectaren weidegrond of samen 118,5 miljoen 
hectaren. 

Cijfers over de investeringen, die nodig zijn om de aangenomen ver
betering in opbrengsten en de aangenomen uitbreiding van het areaal te
weeg te brengen zijn verzameld uit drie bronnen: nationale rekeningen, 
algemene ontwikkelingsplannen en bepaalde projecten. Er zijn indicaties 

XI 



XII SAMENVATTING 

dat toename in de productie van 2% per jaar in het verleden verkregen is 
door middel van een gemiddelde investering van 9 dollar per hectare 
bouwland of 3,5 dollar per hectare landbouwgrond (weidegrond inbe
grepen). In de ontwikkelingsplannen van een aantal landen werd als 
gemiddelde een overheidsinvestering van 5 dollar per hectare bouwland 
of 2,5 dollar per hectare landbouwgrond aangenomen. Deze indicaties 
leiden tot de conclusie dat in de periode 1950-60 per jaar ongeveer 
7,6 miljard dollar werd geïnvesteerd in de drie werelddelen tesamen. 
Waarschijnlijk werd iets minder dan de helft van dit bedrag door particu
lieren geïnvesteerd. 

Daar naar onze mening de productie in de periode 1960-80 10% 
sneller moet toenemen dan in de afgelopen 10 jaar, werd als een eerste 
benadering het benodigde investeringsbedrag per hectare verhoogd tot 
10 dollar per hectare bouwland of 4 dollar per hectare landbouwgrond. 
Deze cijfers zijn gebruikt voor een eerste grove schatting van het totaal 
der benodigde investeringen in de periode 1960-80. Dit totaal wordt 
geschat voor de drie werelddelen tesamen op 8,6 miljard dollar per jaar, 
waarvan 5,9 miljard dollar overheidsinvesteringen. 

Daarna is een poging gedaan om te scheiden wat nodig is voor het in 
cultuur brengen van nieuw land en van wat nodig is voor de verbetering 
van land, dat reeds in gebruik is. Dit is gedaan met behulp van cijfers 
over een groot aantal afzonderlijke projecten. 'Vuistregel'-cijfers voor 
verschillende soorten van investeringswerken zijn toegepast in drie 
hypothetische landontwikkelingsplannen, één voor elk werelddeel. Het 
blijkt dan dat het openen en gebruiksklaarmaken van 118,5 miljoen 
hectaren nieuw land in totaal 51,9 miljard dollar zou kosten, of 438 dollar 
per hectare. Dit werk zou dus 2,6 miljard dollar per jaar opeisen. Daar
enboven zou per jaar 4,3 miljard dollar door de overheid besteed moeten 
worden aan maatregelen en werken voor de verdere verbetering van het 
bestaande landbouwareaal en wel op basis van 2 dollar per hectare. De 
totale jaarlijkse overheidsinvesteringen voor uitbreiding der voedsel
productie zouden dan 6,9 miljard dollar moeten bedragen, of 138 miljard 
dollar in de 20-jarige periode. Ongeveer 30% van dit totaal zou in buiten
landse betalingsmiddelen besteed moeten worden. 



INTRODUCTION 

1.1. Purpose of this Study 

This study discusses the factors which deteraiine at what level investments 
for food production should be made to ensure the growth in the supply of 
food in line with effective future demand. Furthermore, it endeavours to 
give an approximation of the magnitude of such investments. Finally, a 
comparison is made between the estimate, resulting from the study, and 
similar earlier estimates. 

A forecast of the population growth and of the increase in prosperity1 

are being used here as factors determining the growing demand for food. 
It is assumed implicitely that investments required to bring about the 
above-mentioned increase in income will be provided one way or another. 
The problem of distribution of the total investments among the different 
sectors of the economy is not being discussed in detail. It is felt that the 
discussion can be restricted to an estimate of the impact of the population 
growth and increase in prosperity on investments in the production food. 
For the purpose of this study, investments in food production are denned 
as annual public and private expenditures for the purchase or improve
ment of implements, machinery and livestock utilized in such production; 
for the construction of permanent works, such as farm buildings and land 
improvements; and in inventory changes. The total of these items 
represents gross investments convertible, by deducting depreciation, into 
net investments. 

An average value of income elasticity has been used in estimating the 
impact of the increase in prosperity on the demand for food. This method 

1 Level of per caput income. 

1 



2 INTRODUCTION 

presupposes that the relative price of the food-basket does not change, so 
that price-elasticities do not interfere with our analysis. 

Some increase in absolute agricultural income, in line with the devel
oping economy, is included in our hypotheses, as well as some develop
ment in agricultural techniques which is needed to offset the influence of 
the above-mentioned increase in agricultural income on the costs of 
agricultural production. 

1.2. Emphasis on Economic Problems 

Although technical problems are being touched upon in subsequent 
chapters, the nature of this study is primarily an economic one in view of 
the fact that it deals, as mentioned before, with an estimate of the invest
ments required in agriculture for food production purposes. This study 
focusses on the investment problem, yet, organizational, institutional or 
technical questions are not considered unimportant. They are probably 
equally as important as the question of investments itself. However, this 
last question has not been given sufficient attention in postwar discussions. 
It has been mentioned but only "en passant" and, mostly in qualitative 
terms. Where figures were given they were derived from overall estimates. 

Moreover: one must restrict oneself, and this one question of invest
ments in foodproduction is large enough for one study. 

Many publications have shown clearly that the soil can produce much 
more food than it does now. And the sea can supplement, whatever 
deficit there might be. However: "the question is not whether we can 
produce enough, but rather at what cost", as Byran T. Shaw, admin
istrator of the Agricultural Research Service of the U.S. Department of 
Agriculture, put it bluntly [1]. The United Nations Secretariate expressed 
the same thought in somewhat more detail in its 1957 Report on the 
World Social Situation [2]. The report says in substance, "that it is clear 
that the technological obstacles to a further expansion of output are not 
insuperable. This is not to imply that such further expansion may be 
taken for granted. To the contrary", the report continues, "there is a 
continuing need for planned efforts to raise food output far beyond 
present levels, if satisfactory food standards are to be reached in future 
years. Land reforms, irrigation, provision of more fertilisers and better 
seeds, must be pushed forward with equal if not greater vigor than in the 
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recent past. Most of all, there is a need for a larger volume of foreign 
capital in those countries where domestic resources are at present 
inadequate for agricultural development and are likely to remain so for 
many years", thus this U.N. report. The last mentioned factor should be 
put somewhat broader: it is not only the need for foreign capital that 
ought to be met, but it is in general the need for investment capital as 
such, local and foreign. 

It is assumed that the overall required investmentfunds will be available 
in one way or another and the study concentrates on the problem of the 
allocation of an adequate portion of the total to agriculture for food-
production. 

The alarming rate at which the population increases, in what one is 
accustomed to name the underdeveloped areas, will be discussed in 
chapter 3. It suffices here to state that whereas until say 50 years ago the 
increase in population in agricultural regions in underdeveloped countries 
was closely conditioned by the size of the crop, this link has, in our day, 
lost much of its strictness as a result of the introduction in such areas of 
simple modern health measures. In the past, crop failures resulted in 
lowering the resistance of individuals to disease which caused a high 
mortality rate. Modern sanitary measures and medical care prevent the 
large-scale spread of disease, thereby lowering the mortality rate. This is, 
of course, in itself a fortunate development, but it tends to accentuate the 
problem of how to expand food production fast enough so as to keep 
pace with the population growth. 

Health measures have had little influence on the birth rate, but they 
have indeed prevented many millions from dying an untimely death. 
"Public health measures are enormously productive in these early stages 
of application. The death rate may fall, and the population begins to rise, 
putting pressure on the food supply and the institutional structure of 
agriculture" [3]. The consequences of the application of health measures 
are clearly set out in the U.N. report referred to above. This report reads, 
in part: "It will require a dramatic increase in food supplies to feed the 
population of the world at the current levels of consumption in, say, 
25 years from now. Supplies of cereals for instance, would have to be 
increased by some 300 million ton or 43 %. If the population of Asia 1 is 

1 Near East and Far East. 
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to be fed at slightly improved levels, the supplies of cereals on that 
continent will have to increase by about 80% in 25 years. The corre
sponding figure for Latin America would be about 45 %" [4]. 

The rapid growth of the population obviously does not only affect the 
demand for food, but also the requirements for capital. The faster the 
population increases, the larger must be the portion of the annual 
national income1 to be invested in the maintenance alone of the stock 
of production equipment at the existing per worker level [5]. This point 
will be further discussed in chapter 1. 

1.3. The Setting of our Problem 

The problem may be sketched roughly as follows: The population of 
hitherto underdeveloped countries will be growing rapidly. In one way 
or another, economic progress will be achieved. The demand for food 
will increase with the increasing population and improvements in diet, 
as a result of economic progress. So as not to interfere with the progress 
of economic development the relative price of food must be kept stable. 
What are the sums that should be invested in agriculture, either in 
opening up new lands or in improving agricultural areas that are already 
producing? 

1.4. The Organisation of this Book 

The impact of the magnitude of gross domestic capital formation on the 
rate of economic growth, and the influence of the rate of the population 
growth on this problem are discussed in chapter 1. It also sheds some 
light on the question of the share of agriculture in national income and in 
capital formation. Chapter 2 endeavers to make clear why it is necessary 
to pay special attention to the allocation of investments to foodproduction. 
It appears that one cannot except an automatic adjustment. 

1.4.1. THE RECENT PAST AND THE SUPPLY FACTORS 

The growth of the population and of foodproduction in the recent past, 
together with a discussion of factors influencing food supply in certain 

Assuming no change in the amount of capital required to produce one unit of food. 
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regions form the subject of chapters 3 and 5. It appears that in most 
regions per caput supply has improved slightly since pre-war years. There 
has also been some improvement in diets in some regions. There is no 
room for complacency however, since large numbers of people are still 
inadequately fed, and also in view of the expected increase in numbers of 
consumers. From a discussion in chapter 6, of exports and stocks of 
major commodities it appears that the great bulk of the supply for 
continents is produced on those continents themselves. Exports and 
imports make a difference of only a few percents of total supply. There 
are good physical and economical reasons why this has been so in the 
past, and why it will be the case in the foreseeable future. One reason is 
that it is in general advantageous to make people continue to work in the 
sector of the economy in which they are accustomed to work \ Secondly 
a rapid expansion of exports from "new" countries encounters often the 
technical problem, that these "new" countries are not easily able to 
supply products of the quality that can compete with the products of the 
advanced countries. These countries will moreover for reasons of internal 
stability not open their borders completely for the products of the new 
exporters. Thirdly an enlarged importation of food from the developed 
countries, with a simultaneous dimimshing of other imports, is not 
desirable in a period of economic growth, as this diminishing of "other" 
imports would necessarily effect to a large degree the import of capital 
goods. This indicates that the existance of "surplusses" in some countries 
does not really solve the problem of how to make sure that there will be 
enough food for the populations that are expected by 1980 in such 
continents as Asia, Africa and Latin America. Basically the problem of 
populationgrowth and foodproduction is not a worldproblem: it is a 
problem of certain regions and certain countries. 

1.4.2. DEMAND FACTORS 

Chapter 4 deals with estimates about the expected increase in population 
and it includes the most recent U.N. forecasts. These figures are much 
higher than earlier estimates, which adds to the urgency of our problem. 
Most of the numerical increase will be in Asia, but Africa and Latin 
America are expected to show very rapid percentage-wise growth. 

1 The principle of continuity. 
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Food habits are likely to change gradually as the process of economic 
development unfolds1. The demand for "protective foods" will increase 
more than the demand for starchy basic foods. This trend will be clearer 
in North America and Europe 2 than in Asia, Africa and Latin America. 
Although this difference in demand-development is recognised, lack of 
data make it impossible to differentiate between the growthtrends in the 
demand for various types of food. 

This study refrains from using an "ideal" diet while forecasting demand: 
past trends are simply extrapolated into the future. This is probably more 
realistic, than basing demand forecasts on what people "should" eat. 

A discussion in chapter 8 of various technical possibilities to increase 
the production of food reveals that it will easily be possible from a 
technical viewpoint to satisfy demand in 1980, and thereafter. The problem 
is however, how to take advantage of the various technical solutions to 
the problem. Various organisational, educational, institutional and 
financial difficulties must be overcome in the effort to keep foodproduction 
increasing at a "sufficient" rate. 

Some of the difficulties in estimating the "required" volume of investments 
are tackled in chapters 8,9 and 10. As a first step the required increase in 
supply is divided into a part that can be satisfied by increases in yield of 
land that is already in production, and a part that will have to be produced 
on additional land. Future increases in yields are not estimated on the 
basis of what could possibly be achieved in 1980 if everybody concerned did 
what he ought to do according to the standards of agricultural sciences. 
As in the case of diet, past trends have been extrapolated, taking into 
consideration however that the movement to give farmers good technical 
assistance gains momentum and will have a greater effect in the next 20 
years than it had in the recent past. 

Past improvements in yield per unit did not occur without effort. To the 
contrary, they are the result of continuous research and educational work, 
and of a long series of investments in equipping the farm-area, improve
ments of land, equipment, livestock, buildings and storage facilities. Two 
sets of figures on investments are discussed in chapter 9. One is about 

1 See: chapter 7. 
2 And among the small better off groups in the underdeveloped areas. 
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overall gross investments in agriculture, based on national accounts of 
various countries. The other is about planned investments in agriculture, 
according to developmentplans of a number of countries. The total 
figures have been converted into amounts per hectare agricultural land. 
They 1 give an indication of the level of investments that helped create 
the recent trend in agricultural production. 

A third set of figures is produced in chapter 10. This one refers to specific 
projects designed to increase the area of farm land, or to improve the 
productive capacity of such land, or to help in other ways to improve or 
increase agricultural production. Many of the figures refer to projects 
that have been considered by the International Bank for Reconstruction 
and Development (IBRD). These figures have been used to estimate, on 
the basis of hypothetical land development programs, what investment 
would be necessary to create new facilities for the production or storage 
of food. 

All estimates have been made for Asia, Africa and Latin America, 
because these will be the three critical areas, with respect to the expansion 
of foodproduction. In Europe, Australia and North America there are to 
the contrary already "surplusses" and production will increase on these 
continents sufficiently. 

1.4.3. RESULTS OF ESTIMATES 

It would appear from our estimates that for the 20 year period 1960-1980 
a sum of about U.S. 138 billion dollars would have to be invested mainly 
in public works to help foodproduction in Asia, Africa and Latin 
America to increase at a "satisfactory" rate. About 86 bin. dollars should 
be spent on improvements on existing farms. For expansion of the 
farm area will have to be spent a sum of 52 billion dollars. The annual 
total would be 6.9 bin. dollars, 3.4 bin. dollars of which in Asia. 

These figures are considerably higher than former estimates, but they 
are considered to be more realistic, and more up to date 2. 

Although the study culminates in these estimates the main purpose is 

1 Specially the first set. 
2 See chapter 11. 
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to underline the need for more investments in foodproduction, despite 
"surplusses", and to demonstrate a way in which an estimate of the 
required investments could be made. The study raises probably more 
questions than it answers. It shows at how many places reliable informa
tion is lacking. The need for such information is very urgent. All those 
concerned in one way or another with the planning of the allocation of 
resources to various fields of economic development would benefit if 
work by a large research-unit would augment our understanding of the 
problem of this study, and would in time develop a fairly reliable estimate 
of the required "investments for food". An outline of the required 
research is briefly given in chapter 12. 



CHAPTER 1 

THE NEED FOR INVESTMENTS IN AGRICULTURE 

1.1. Population Increase and Required Investments 

An aim of this study is to show a method that can give a reliable 
quantitative estimate of the investment to be made in food production1 

in underdeveloped regions. It is, therefore, right to try to clarify before
hand some of the relations between national income, savings and invest
ments, consumption - total and of food - and population. 

Before doing this, however, it would be useful to introduce the concept 
of the capital/output ratio. 

1.2. Capital/Output Ratio 

The capital/output ratio, c/o ratio, is a convenient tool used in discussing 
the need for certain investments to achieve a given goal in production. 
There are two types of c/o ratios. The first type may be denned as the 
ratio of total existing capital stock to annual output, or, average c/o 
ratio. The second type may mean the ratio annual capital formation to 
annual increment in output, incremental c/o ratio or ICOR. Both ratios 
are useful instruments in discussing economic growth problems. However, 
one should use them very cautiously, because the statistical basis for any 
c/o ratio is very weak. 

A report prepared by the Organization of American States (O.A.S.) 
gives some idea about the order of magnitude of c/o ratios [1]. It seems 

1 Primary food production in agriculture only; production in manufacturing 
industries has not been included. Principally, fishing and forestry have not been 
included, but it is possible that some of the over-all figures on investments in agriculture 
include fishing and forestry. Those figures include also investments for the production 
of fibers, rubber a.o. raw materials, and it is impossible to eliminate them. 

9 
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that for Latin America the c/o ratio was 2.5 for the period 1950-1956. It 
fluctuated, of course, from year to year. For Columbia, the ratio varies 
from 3.4 to 2.9; for Mexico, from 2.5 to 2; and for U.S.A., from 5.1, in 
the great depression, to a minimum of 1.9 in 1944/45. Meier and Baldwin 
[2] collected data on c/o ratios for underdeveloped countries and they 
found a range from 2 to 5, or even 6 to 1 for the non-agricultural sector. 

The c/o ratio for any one year is not very meaningful. It should be 
studied preferably in a series of progressive averages, and the autonomous 
improvement of labor productivity should be eliminated as much as 
possible. It will then appear that the c/o ratio for large aggregates tends 
to be fairly constant [3]. As a rule of thumb, one could accept for agricul
ture in general, a ratio of 4:1. There are, however, numerous variations 
from nation to nation, especially in the agricultural sector. 

The Economic Commission for Asia and the Far East [4] has published 
some examples of general incremental c/o ratios for countries in it's 
region. 

TABLE 1. Incremental capital!output ratios in Asia 

Burma Period 1950/51-1955/56 2.7 to 1 
China Mainland 1952-1956 2.8 
India 1951/52-1956/57 1.8 
Indonesia 1956-1960 (plan) 2.3 
Japan 1952-1957 3.4 
Philippines 1952-1957 0.6 
Thailand 1952-1957 3.0 

1.3. A Development Formula 

The Economic Commission for Asia and the Far East (ECAFE) presented 
a table clarifying the relations between capital requirements, increase in 
population and the increase in per caput income, if the capital output 
ratio is given [5]. (See table 2) 

This table is constructed on the basis of a formula, which is greatly 
used today, and which can be found in many publications [6]: 
S = K/Y(AN + AH) 
where 


