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I. Introduction
 

Ob~ectiv-s and Approach 

The objective of this research is to provide understanding of the

role, function and operation of agricultural prices in the context of

economic development, in order to improve the basis for determining

public agricultural price policy. 
Vic focus of the research is on agri
cultural prices because of their important role in public policy affect
ing agricultural development 

The approach of the study recognizes that agricultural prices

influence not only the level and organization of production in the

agricultural sector but also the size of resource transfers between
 
agriculture and other sectors and hence relative rates of capital forma
tion and growth in various sectors of the economy Pbtentially conflLct
ing influences of the relative level of agricultural prices are recog
nized throughout the study 
 This balanced approach provides a basis
 
for an optimal agricultural price policy suited to overall objectives

of economic growth and equitable distribution of income.
 

The research design also recognizes that price policy is only one 
of several interacting means for achieving the growth and distribution
 
objectives set for the agricultural sector Therefore, agricultural
prices are analyzed in relation to other policies Background is there
by provided for an optilal choice between price policy and other poli
cies to meet set objectives UTith this perspecti,,e the use of price
policy may be min-mized ii. 3ituations in which it has d-leterious effects 
with respect to other objectives of development 

Within the broad context of analysis set forth above, thirteen 
detailed studies wei e undertaken in seven countries to provide depth
and detail c.)ncernixg various aspects of agricultural price functions 
and operations under various circumstances Several smaller studies wTe
also made to supplement the larger ones Thirty-eight papers have been
issued reporting the major and minor studies and summarizing conclusions. 
These reports are the primary output of the project. A list of the re
ports is appended 

Organization of the Report 

Parts II through V of this report provide integrated summaries and
conclusions of the major reports issued These statements are in essence 
a guide to those reports for those who would like to see the support for 
our final conclusions The basic reports are exceedingly useful for 
providing understanding of past policy and guides future policy forto 
the specific countries and circumstances within which they were made. 
T9ey are also useful in giving general guidelines for other countries 
,(tnd circumstances 

i 
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Part II dealn with the effect of relative agricultural prices on
transfers of resources among sectors of the economy and consequent impacton rates of growth in the nonagricultural sector and on overall growthprocesses This section also compares the role, function and operationof agricutural prices in these processes with other devices for achiev
ing the snte ends 

Part Ill deals with the effect of relative agricultural prices on'growth of the agricultural sector It concentrates on the influence of
prices on agricultural production within the 
context of technologicalchange Particular emphasis is given to the relationship between agricultural price policy and increased use of those inputs such as auer
and fertilizer which are closely associated with technological change
Attention is also given to processes of diffusion of innovation and the
role of prices, relati ,e to other factors in influencing diffusion rates
 

Part IV deals with the efficiency of price-making mechanisms If
agricultural prices are to play an effective role with respect to the
generation and allocation of resources for economic growth, pricemaking

mechanisms must work efficiently Studies in this section emphasize
marketing and the relationship between marketing and price-making processes to provision of time, space and forn utilities. 

Part V deals briefly vith problems of price stabilization This isan exceedingly complex area in which exploratory work was initiated

thri'igh a special addition in the last year of the project 

Part VI is an overall sumnarl, of the conclusions concerning the
role, function and operation of agricultural price policy It states
the lioitations of agricultural price policy in contributing to the
 
development process and provides a set of recomendations for definingan effective agricultural price policy for meeting growth and distribu-,
tion objectives Because of the ready availability of the 38 individualreports, including four sumnary reports, this final repo't is intended

only as a broad overview of the iork conductcd
 

Part VII is a brief sumnary. 

Countries of Study
 

Field work for this project was performed in India, Pakistan, Nepal,Thailand, Taiwan and Chile, iyith a related study carried on in Mexico 

Development of Research Institutions and Personnel
 

Training of Amerihans and of nationals of the countries within whichresearch was performed was an inportant objective of the contract. Studies were initiated in close associativn with rpsearch institutions, such as"4 
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agricultural universities, in the countries within which work was performed Systems of collaboration and joint publication of results were 
developed, Significant institutional development occurred in this pro
cess in iost cases, sub-projects were under the direction of relatively
Young research people, with consultation and general guidance from the
senior personnel As a result, a cadre of more than a dozen highly effec
tive and experienced research people has been developed. 
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II. Agricultural Prices and Intersectoral Resource Transfersi! 

Intrbduction
 

Changes in relative agricultural prices shift real incomes and re
sources ariong individuals, income groups and sectors of the economy.
These shifts ln turn affect relative rates of growth in the capital 
stock, relative incentives to technological change and relative rates, 
of econo lic grorth among various groups and sectors of the economy y
fostering optiml allocation of resources among groups and sectors, agri
cultural price policy can contribute to accelerated over-all growth 
Rational development policy requires that agricultural prices be seen 
in context as one of several alternative policy means for directing 
resources so as to achieve particular policy ends
 

f A rise in agricultural prices relative to those in other sectors 
of the econony trar-fers income towards farmers in proportion to their 
sales of agricultural commodities (Paper 6) In low income societies, 
where those with small farms oell a relatively suall proportion of what 
they produce, the effect of relatively high agricultural prices is to 
transfer income disproportionately to the higher income farmers The 
income transferred touards agriculture is provided by urban people in 
proportion to their purchases of agricultural commodities The relative 
burden falls according to the proportion of expenditure on agricultural 
comnodities to total erpenditures Thus the burden is heavy on unskilled 
laborers who spend up to 80 percent of their income on agricultural com
modities That burden may be shifted so as to raduce industrial profits 
if laborers money wages are raised in response to the higher cost of 
living 

A relative rise in agricultural prices reduces the net transfer of
 
resources from agriculture to other sectors of the economy and may there
by reduce the rate of capital formation and growth in other sectors of 
the economy It is generally recognized that in the long run the non
agricultural sector must grcw considerably mor- rapidly than the agri
cultural sector if growing populations are tc be productively employed 
and per capita national income Is to have a continuous high rate of 
growth Transfer of resources from agriculture through lower relative 
agricultural prices, or other devices, provides food for a growing urban 
labor force which can produce captial goods and thereby accelerate later 
growth This argument is spelled out more fully in Paper 34 as well as 
in Papers 6, 11 and 25 

1/' The nateraal in this section Zs sumarized in greater detail 
in Papst 31.. Papers to which! reference is made are listed at the end 
of this report. 

41
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There is considerable controversy concerning the extent to which
 
net resource transfers from the agricultural sector must play a role in 
facilitating growth in the nonagricultural sector of the economy There
 
is a further controversy concerning the timing of any net resource trans
fers which may occur It is widely recognized that rapid development 
of the agricultural sector can play a major role in facilitating over
all economic growth It is also recognized that rapid growth of the 
agricultural sector requires substantial resources from other sectors
 
of the economy including inorganic fertilizers and much of the resources
 
reauj.,ed for extensive irrigation development.


I 

If agricultural price policy is to make a maxiuial contU ibution to 
over-all rates of growth it must be fonnulated in the liht of a clear
 
set of conclusions regarding the phasing o: intersectoral floirs of re
sources and the relative role of prices in the phasing of these resource 
flows This research project has dealt with this problem through four
 
major studies covering the three countries of India, Taiwan and Chile 
In addition, reiiew of the existing literature on this point was per
foromed with respect to Japan, England and France 

The study of Taiwan (Paper 11) provides a theoretical model for 
analysis of intersectoral resource flows and a complete social account
ing syste for measuring the visible and invisible intersectoral resource 
transfers for Taiiwan for the period 1895 to 19_'0 Taivan is of parti
cular value for this subject because we have unusually detailed and 
complete inforaation oler - period of time that includes at least one
 
period of relative technological stagnation in agriculture (1895-1920) 
and at least two periods of highly dynaic technology (1920-1930 and 
1950-1960) The rate of uechnological change in the agriculture of 
Taiwan in both of these dynamic periods was -auchmore rapid than dur
ing comparable periods for Japan The rate of population growth in the 
last period was greater than for any period in Japan or for any conten
porary low income country Thus, the Taiwan study provides data for 
intersectoral resource flows for a major success stoiy in agricultural 
development
 

Similar study was made of Tndia India is a contemporary low income 
country, initially attempting development with a technologically stag
nant agriculture (1950-1965) and nor moving into a period with potential 
for a technologically drnamic agriculture Comparison of India with 
Taiwan provides insight into the effects of sharply variant policies 
with respect to resource transfers from agriculture 

Because the data available for India were much less detailed than
 
for Taiwan, they required conple% extrapolations and the analysis is 
less well integrated It was necessary to carry on three substantial
 
studies in order to provide a full picture One of these studies (Paper 
25) is primarily a statistical analysis of the relationship between 
agricultural production and relative agricultural prices on one hand 
and the rate of savings and capital formation in various sectors of 
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the ebonbmy bn the other hand , These statistical analyses were supple-,
mentea by analysis of the cost structure of the industrial sector and,
of urban consumption, with emphasis on the relative importance of agri
cultural corodities in these cost struc'ures 

In addition a detailed analysis was made of changes in price rela
tionships for the Indian economy during the rcriod of the first three
five-year plans (Papers 3 and 4) This study provided detailed infor
mation concerning the extent to which relative agricultural prices changed
during this period and th effects of these .-anges 

The work of this project was greatly facilitated because Dr. Ved
Gandhi had completed, just before this work was undertaken, a major study
of tax burdens on the agricultural sector of the Indian economy and of
transfers anon& sectors on government account Thus between our studies 
and those by Gandhi we were able to put together a general picture of
intersectoral resource flows for India and to compare these with the
much more detailed analysis which we had done for Taiwan (Paper 34) 

A detailed study of incorie transfers effected by relative price

changes was also cairied on 
 for Chile (Paper 30) Great difficulty with 
the data required that we concentrate this study on changing price rela
tionships The nnture of contemporary economic problems in Chile and 
the structure of the Chilean econorw demanded that we emphasize the
income distribution aspects of relative price changes The economy was 
divided into several sectors defined in socioeconomic terms. Analysis

vias then riade of shifts in relative prices in the economy of Chile and
the effects of those shifts on the dirtribution of income aongst the
 
various socioeconomic groups 

These detailed studies of India, Taivan and Chile were supplemented

with comparative information from other studies of Japan, Britain and 
France (Papers 33 and 35) This collection of studies is the only com
prehensi ie set of studies of intersectoral resource flows and the role 
of agricultural prices in those flows The study of Taiwan marks a
major advance in the methodology of analyzing and measuring such flows. 
The study of Chile makes substantial contributions to the methodology
of measuring the effect of relative price changes relative incomeson 
of various socioecononic groups 

Taiwan 

The detailed study of intersectoral resource flows for Taiwan 
(Paper 11) shows continuous large net transfers of resources from the
agricultural sector of Taiwan throughout the period from 1895 to 1960. 

The 'period prior to the mid 1920's was one of rapid expansion of 
irrigation investment but was otherwise technologically stagnant. Large
investment in irrigation was financed from withia the agricultural sector 
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either by direct investment by agriculturalists or by taxation as a 
source of funds for government invest ,ent in irrigation From 1911 to 
1920 the net resource transfer from the agricultural sector was equal 
to over half the value of agricultural sales and 30 Dercent of total 
agricultural production. 

For the period 1926-30 to 1936 -40, the pace of technological change 
in Taiwan's agriculture doubled. The real value of the net resource out
floir increased by nearly 25 percent from 1911-15 to 1916-20 and remained 
at abovt that level throughout the 20's, and then increased by 50 percent 
in the 1930's and increased by another 27 percent for the period 1950-55, 
In the technoloGically dynamic period of the 1920' s uhen, for example, 
the net ponlai rice varieties were introduced and fertilizer use was
 
ipcreasing rapidly, purchases of nonagricultural commodities by the agri
cultural sector more than doubled Nevertheless the net outflow of 
resources from agri culture Paintained a high level throughout this period. 
Agriculture was aole to pay fullr for the added inputs it renuired -
presumabl' because of the high level of productivity at which they were 
used 

The net transfer out of agriculture in 1926-30 was equal to nearly 
30 percent of sales of agricultural commodities and 1/5 of total agri
cultural production The value of net resource transfers expressed as 
a percent of production and rarketings declined from the earlier period. 
However increased production allowed a larger absolute net transfer alon& 
with ncreased use of industrially produced capital and consumer goods
 

By 1950-55 the net real resource transfer from agriculture still
 
represented over 1/3 of the real value of sales and over 1/5 of total
 
agricultural production Transfers of this magnitude offer potential
 
for adding substantially to over-all savings and investment rates in
 
the economy In Taiwan these resourceff have been used to achieve rapid
 
rates of groqth of industry and rapid growth in provision of nonfarm
 
jobs By 1956-60 the extent of the net transfer had begun to decline 
slightly in real absolute terms and substantially as a percentage of
 
agricultural production and sales But by then the industrial sector 
was large enough to maintain rapid growth through self financing 

Just as revealing as the large net transfers from agriculture is 
the sharply changing role of various transfer mechanisms In the post 
World Wa' II period the transfer of resources was achieved primarily by 
a sharp turn in the terms of trade against the agricultural sector. The 
most important nechanisms of this change were barter exchange of rice
 
for fertilizer and compulsory purchase programs Production incentives
 
in agriculture were substantial despite these comparatively unfavorable
 
price relationships, because technological change provided greatly im
proved physical input-output relationships High yielding crop vari
eties proviaed a value of added yields much greater than the added cost
 
of producing then In the pre Ylorld Par II period financial mechanisms 
and land rent payment provided the means of transfer of resources out of 
agriculture 



,,,The Lmportance bf particular methods and institutions for financ
ing resocrce flows changed substantially from time to time according to
economic and political factors 
 The method chosen was not necessarily

the most efficient by economic criteria alone 
 For example, the heavy

reliance in the post war period on what was in effect a tax on fertilizer
 
presented to farmers one of the most unfavorable fertilizer-rice price

ratios in the world It is important to note in this respect, however,

that major expenditures were made in Taiwan to develop new crop varieties
 
which provided high yields at considerably lower cost per unit of output

Thus farmer incentives were not only maintained but increased despite

unfavorable price relationships Paper !i documents these points in 
detail
 

India 

Recent experience in India lies in sharp contrast to the historical
evidence for Taiwan and illustrates same of the special development prob
lems of contemporary low income countries Paper 25 presents a detailed 
analysis of the relationship between agricultural production, agricultural
prices, and industrial capital formation in India for the period of the 
first three five-year plans During this period there were a number of

substantial fluctuations in relative agricultural prices Savings and 
investment rates in the industrial sector were considerably higher during periods of high agricultural production and low agricultural prices

Conversely, low savings and investment in the industrial sector were
 
associated with high agricultural prices and low agricultural production.
 

Detailed analysis of the structure of industrial costs showed that
high prices of industrial raw material crops such as fibers and oil

seeds were as important in putting a squeeze on industrial profits and
discouraging savings and investment as were the effects of high food
prices on the cost of labor The analysis of cost structures showed
that in the manufacturing sector labor costs and food prices were much
less inportant than in the service sector 
 Thus the effect of high food

prices tends to influence the industrial sector more through its indirect
 
influences through the services sector than through direct influences
 
This makes the patterns of relationship considerably more complex and
 
makes statistical analysis less precise and less revealing.
 

Paper 4 provides detailed analysis of changing price relationships
in the Indian economy In this detailed analysis it was found that there
 
was no upward or downward trend in the ratio between agricultural and

nonagri-tltural prices in the period from 1949 to 1965 
 Within the

agricultural sector food grain prices declined relative to industrial 
raw material crops, vegetablcs, fruits and livestock products 

The substantial short term fluctuations in relative agricultural
prices were due primarily to weather These carefully documented find
ings are contrary to the popular belief that emphasis on industrial 
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develop ent in India had been accompanied by policies which depressed
agricultural prices relative to nonagricultural prices The analysis
of trends in relative agricultural prices is developed more fully in
Papers 1 and 3 A ralor compilation of data with respect to Indian 
agricultural prices and price relationships is presented in Paper 13 
Papers 2 and 5 represent applications of the price formulae developed
to prediction of relative agricultural prices in India for various future 
years Papers 9 and 10 represent further applications to Nepal 

Uhen we corbined the information fro', the various studies which we
have done on intersectoral resource 
flows for India and the studies by

Ved Gandhi on tax burdens and government expenditure regarding agricul
ture we find that during the period of the first three five-year plans

(1950-1963) there was a net resource flw into the agricultural sector
 
This is, of course, in contrast w-ith many of the prevailing criticisms
 
that India's economic policy during the first three plan periods was
 
one of neglect of agriculture It is particularly striking that both

the ivorking of price policy and tax policy left rural people in the upper
income classes taxed at much lower rates than people in urban areas with
 
comparable incomes 
 This is in sharp contrast to Taiwan where the tax
 
burden on agriculturalists in any individual income class was heavier
 
than for nonaariculturalists
 

Part of the problem becomes clear from data in Paper 25 in which
simple lag correlations of government expenditure on agriculture in India 
showed little relationship to growth in agricultural output, whereas in
Taiwan government expenditures induced large complemnentary investments 
by far.iers and large increases in output The effectiveness of expen
diture on agricultural development depends very much on the optimality
of its allocation and the technical environment within which allocations
 
are made Both appear to have been unusually favorable in Taiwan and 
not particularly favoraole in India prior to the mid 1960's.
 

Other Countries
 

Papers 33 and 35, which provide brief reviews of available litera
ture and data with respect to Japan, England and France, suggest that 
the outlines of Taiwan's experience are not unique It is generally
agreed that Japan provided a major portion of the capital for early siages
of development by resource transfers from the agricultural sector The
mechanisms of traisfer did differ In Japan direct investment by land
lords in the nonagricultural sector was relatively more important than

in Taiwan Also Japan gave major weight to land taxes while Taiwan empha
sized taxes on crop output, particularly on sugar cane, and relatively 
low agricultural prices 

More detailed analysis of the manner in which changes in relative
agricultural prices redistribute income and the capacity to save and 
invest amongst various socioeconomic groupings is given for Chile in
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Paper 30 Given the nature of the Chilean economy and the available 
data it was necessary to develop a methodology of accounts and matrices 
for analysis and presentation of the data on the impact of relative agri
cultural price changes In the period studied, 1959-1967, agricultural 
workers improved their position relative to other groups Nonagricultural 
workers lost position relatively in the first part of the period but then 
gained very substantially in the second part of the period The contrast
ing role of various elements of price policy is discussed and documented 
in this paper 

Conclusion 

The bulk of the conclusions from the above analysis are summarized 
in Paper 34 It is shown that both conceptually an, in practice it is 
clearly possible for the agricultural sector to make large net transfers 
of resources to other sectors of the economy. It is showm that if these
 
resources are used productively the rate of economic growth can be accele
rated. The analysis shows further that net resource transfers are tech
nically possible with a technologically stagnant agriculture but that 
under such circu-stances transfers are difficult to achieve without an 
economically and politically powerful landlord class motivated to invest 
in the domestic industrial sector, a powerful unitary government or major 
export crops It is pointed out that the first two conditions rarely 
hold in contemporary low incone countries Contemporary low income 
countries with major export crops are among the few that tax agriculture 
heavily 

Thus it is shown that a process of rapid technological change in 
agriculture will normally be necessary to net resource transfers from 
the agricultural sector The implications of the tendency for techno
logical change in agriculture to be associated with requirement of large 
additional investment in fertili er and water is discussed in detail
 
This has complex implications to the determination of price policy. Once
 
effective devices have been developed for achieving technological change
 
in agriculture a wide range of devices ma be used to facilitate trans
fers of resources--including taxes of rany types, lower relative agri
cultural prices and direct investment outside of agriculture by wealthy 
agriculturalists 

If a low income country is to grasp the type of opportunities so 
well exploited by Japan and Taiwan it must develop the infrastructure 
of research and related institutions for developing, adapting and apply
ing suitable high yielding crop varieties and then must insure ready 
a,,ailability of a large quantity of complementary inputs such as fertil
izer. The ready supply of inputs is crucial to the process as the econ
omic incentive for using the inputs is raised by technological change
 
itself As will be indicated later in this report the processes of
 
technological change open major opportunities for a positive agricultural
 
price policy at the same time that they set meny restraints upon the form
 
which that price policy may take
 



III. Agricultural Prices and Growth in Agricultural Produrtion 

Introduction 
J 

Agricultural price policy can play a ueeful role in facilitating 
t echnological change and increaged production. Unfortunately public

policy pronouncements tend to exaggerate what price policy alone can
 
do and to understate its complementary relation to other policies for 
agricultural development
 

A technologically stagnant agriculture depending pri liarily on family
sv1pplied inputs and very little upon vurcbased inputs will at best pro
vide a much smaller percentage increase in aggregate production than any 
given percentage increase in prices Aggregate supply response is highly
inelastic 
 Thus the cost of increasing aggregate production through
price increases is high in relation to the increase in production 

There iu ample evidence that a traditional agriculture may respond

to 'changes in relative prices of agricultural commodities by changes in
 
the proportion of acreage devrted to those 
commodities However, the
 
increase in prodctton of one commodity 
 is largely balanced by a decline
in production of another commodity as acreage is transferred from one
 
td the other
 

I There is also ample evidence that in the case of those traditional 
agricultures which experience extremely large price increases, for exam
ple, due to radical improvement in transportation, large increases in

agricultural production nay be provided 
 However, large price increases 
in the agricultural sector will normally be disasterous for the develop
ment of'other sectors of the economy unless they arise from major changes

in costs such as those accompanying major innovations in transportation 

Vhere a stagnant agriculture is accompanied by a dynamic nonagri
cultural sector the growth of the nonagricultural sector will increase
 
demand for agricultural commodities and will of 
course drive up agricul
tural prices 
 This will encourage some increase in production but not
 
nearly proportionate to the increased prices 
 Such price increases are
 
a sign 'of relative failure in agriculture, not a cause of later success. 

4Major technological change such as the recently developed high
yielding varieties of food grain crops have two influences uhich are of
importance with respect to price response and price policy First, such
technological changes reduce the per unit cost of production Since 
farters respond to profitability, the effect of such per unit reductions 
'in cost are similar to the incentives of ircreased prices There is thus
 
incentive to increase production Second, such innovations normally

increase the profitability of using much larger quantities of purchased
inputs, fertilizer in particulur, which bave elastic supply functions
The result is to make production more dependent purchased fertilizeron 
and to make production more responsive to relative crop fertilizer prices 

ni 



In the context of technological change in agriculture one must be 
concerned with the effect of price policy on (a) the relative profit
ability of the associated purchased inputs and (b) the absolute level
 
of profitability and consequent effect on capital evailability and the 
slope and shape of diffusion curves. The studies wh.ch we have conducted 
Plaoe particular emphasis on the latter Because we have been largely
concerned with the dynamics of agricultural developnent, our studies of
 
price response have emphasized price policy as r-lated to technological

change and the inputs associated with technological change Tie conducted 
one major study of the demand for fertilizer in India and three studies 
of the economics of water use and pricing In addition, a substantial 
study has been conducted in Thailand of diffusion patterns and the factors 
which affect diffusion patterns for a series of innovation13 

Deterinants of the Demand for Fertilizer 

The detailed analysis of fertilizer use in India (Paper 24) showed 
that relative price of tertilizer was an important factor in determining
the rate of growth of fertilizer use Analysis of the data suggests
that this is not because it substantially affects the most profitable 
quantity of fertilizer used but rather it is because a highly favorable
 
price relationship greatly accelerates the diffusion pattern for fertil
izer This is presumably because the greater total profit from the une
 
of fertilizer reduces risks by giving a shorter pay-off period, increases 
capital availabilit through the higher rate of return and results in 
much larger forgone profits if fertilizer is not used This suggests
that a very favorable fertilizer price relationship may be useful in 
accelerating the spread of fertilizer in early stages of adoption

However, after fertilizer use has become widespread a modest drop in
 
the relative price of fertilizer is unlikely to result in a drop in
 
fertilizer use This hypothesis was substantiated by the observation
 
that in a period of favorable price relationships, fertilizer use was
 
taken up by nany farmers who had not previously used it but the rates of
 
application did not 3ncrease significantly on farms which had already

been using fertilizer Likewise, when relative fertilizer prices rose,

farmers who had recently taken up the use of fertilizer apparently con
tinued their level of use
 

The analysis also showed that applying fertilizer at rates of 50 
percent to 75 percent of optimal levels resulted in only very small 
declines in total net income from use of fertilizer. This suggested

that farmers are well advised to follow their normal practice of using
fertilizer at well below normally calculated optimal levels, particularly
when one takes into account risk and risk related factors 

It was also found that the tendency for those with small farms to 
use less fertilizer than those ith large farms seemed more related to,
differences in irrigation potential, in soils and other physical factors 
rather than capital, credit availability and education Similarly, it
 



was found that the rate of return to fertilizer use on certain cash crops
such as sugarcane and various vegetable crops were higher than to food 
grains Where food grains were grown on the same farm with high response

camercial crops the rate of fertilizer use on the food g-in crops was
 
greatbr and a higher proportion of farmers used fertilizer aan where
 
food grains were not grown in association with high response cash crops
 
It was noted that a number of cash crops such as oil seeds did not re
spond at high profit levels to fertilizer use and hence were not fertil
ized more heavily than food grains It was found that the profitability
 
of fertilizer use and intensity of use iuas very closely associated with
 
irrigation
 

There technological change associated with new high yielding vari
eties was available, profitability of use of fertilizer rose to !xtremely 
high levels and the rate of diffusion was extremely rapid. In these 
situations the most iliportant factor associated with rapid growth in 
fertilizer use was solving problems of supply and distribution rather 
than price.
 

Deteiminants of the Demead for Irrigation 

A detailed study of well irrigation in northern India where the new
 
high yielding varieties of wheat had been very successful, provided
 
additional important information with respect to the role of prices on 
diffusion of innovation (Paper 29) It was found that where the tradi
tional system of providing water from leather buckets lifted by oxen
 
prevailed that the cost of water was so high that for the quantities

required to obtain high yields from new varieties it did not pay to use 
sufficient water to make the high yielding varieties more profitable
than traditional varieties As a result, where this type of irrigation
prevailed, the new high yielding varieties were not grown Thus lower 
cost water was crucial to adoption of the new high yielding varieties. 

Private tube wells provided water at one-sixth the cost of water 
from the traditional system and at less than one-third the cost with 
the persian wheel, a commonly used improvement over the traditional 
system. 11ith such very low cost water and with a fully assured supply' 
farmers took up the high yielding varieties very quickly and obtained a 
high rate of return on the package of the high yielding variety, high 
utilization of fertilizer and substantial use of water. 

The study also showed, however, that an assured supply can be much 
more important than a substantially lower price For example, if farmers 
without a private tube well parchased water on a contract basis from a 
private tube well owner, he would have to pay 30 percent more per unit 
for the water than if he had obtained it from a state tube well How
ever, because the private tube wells were used at a much lower percentage
of capacity, supply of water was much more fully assured and reliable 
than that from the state tube well As a result, cultivators who pttichased 



#ad much higher levels of fertilizer appliprivate 
cation and a much higher proportion of their land planted to high yield

ing varieties. 

ht1fe tube vell water 

Thus we find confimied results from the fertilizer study that price 

policy should be seen as a supplement to other policies for increasing 

production First, one requires rapid technological change, and second, 
It is one must be sure that complementary inputs are readily available 

only after these two conditions are met that a positive price policy may 

1e useful It is then most useful in accelerating diffusion of already 
profitable innovations 

The second study of irrigation in India (Paper 26) confirmed the 

results of the first in a quite different set of circumstances Returns 

to water from traditional systems of irrigation were relatively low even 

with high yielding varieties Introduction of the high yielding varieties 
t highlyhowever, substantially increased returns to water and madE 


profitable to make investments in privat cube wells in situations in
 

which it had been at best marginally p.ofitable previously 

An associated study dealing wit returns to supplemental irrigation 

of rice in the context of traditional technology (Cornell IADP rulletin
 

10) further reinforced the point that even with very favorable output
 

prices, returns to investment in irrigation are quite low in the context
 

of tranditional technology unless the costs of developing the water are 

exceptionally low This confirms once again that price policy alone
 

has very limited potential for bringing about increased production or
 

increased input use within the context of traditional low yielding
 
In the process
varieties which have low response to 3ncreased input use 


of developing this part of the study major methodological contributions
 

were made to the study of returns to supplemental irrigation in situa

tions of highly variable natural rainfall Such analysis poses a number 

of complex problems in probability analysis which are dealt with in this 

study. 

Diffusion Patterns for New Technology 

The study of diffusion of everal agricultural innovations in Thai

land (Paper 36) again shows the important role played by ready avail
ability of inputs such as fertilizer in the timing and rate of adoption
 
of innovation Ready availability of fertilizer in nearby locations
 

led to relatively rapid rates of adoption of fertilizer even under quite
 

unfavorable price relation "ps by world standards The study also 
documents that rates of dif. on of particular innovations differ sub
stantially according to the e. -ical and economic characteristics of 

the innovation, input availability, relative rates of return as well as,
 

various socloeccoiomic characteristics of the farmers Thus to be effecl
 

tive, policy to accelerate diffusion must be developed with a clear
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understanding of the nature of the innovation and the environment within 
which it will be applied Use of price policir to supplement a well 
chosen set of other measures can be useful Price policy alone will 
often be an expensive and inefficient means of achieving accelerated 
diffusion The study dealt with double cropping, tractor plowing, power 
driven water pumps, and various pesticides in addition to fertilizer 



IV. Efficiency of the Price-Making Mechanism 

The 'Stereotype Position
 

It is commonly assumed that major imperfections in the marketingchannels for r"zvicultural commodities in lou income countries prevent

agricultura± prices from efric- 'ntisignalling for changes in allocation of resources and encouraging increased agricultural production
through improved producer incentives. It is generally assumed that market channels are dominated by middlemen who are collusive and exploitive,
who have high profits, maintain high margins between producer and con
sumer and who, perhaps, use resources inefficiently.
 

An effective public price policy for the agricultural sector requires that it be applied in the context of well working markets inwhich middlemen pass consumer and producer signals efficiently and
effectively and that middleman margins are mirtmized subject to the re
sources required to provide the optimal space, time and form function.
Given the stereotype of the working of markets and the importance of
efficiently operating markets to effective price policy this research

project put major emphasis on study of the marketing channels and the

effectiveness with which market signals were transmitted. 

First, a major analysis wias undertaken of the relationship betweensupply and demand factors and price to see whether producer and consumer

prices reflect underlying supply and demand shifts (Papers 3 and 4). If
they do 
not, there would be a clear indication of ineffectively operating
markets.
 

In addition, a series of studies were made of the operation of
marketing channels with respect to basic food grains (Papers 12 and 31).One study was undertaken of milk marketing in to test thethdia, concepts
developed 'for a perishable commodity demand isfor which likely to in
crease sharply with economic development (Paper 17). 

Finally, special note was taken of the effect of transportationfacilitles and costs on the operation of markets and in price determin
ation. A study of transportation economics in Nepal provided inform,tion on this question in an environment which accentuated the factors 
being stadied (Paper 32). 

Price as a Reflector ofUnderlying Supply and Demand 

In the case of India agricultural prices were verj closely relatedto underlying -upply and demand factors (Papers 3 and 4). For the period

1949-1964 more than 80 percent of the variation in the food grain priceindex was associated with the real supply ai~d demand factors. These factors included population growth, income growth, change in the money supply and changes in production, imports and publicly held stocks. A sub
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stantial coefficient on a lagged supply-demand vaiable suggests that
 
year to year changes in farmer storage stocks are an important determin
ant of food grains prices in any one year. This close correspondence of 
prices and underlying supply and demaand factors suggests that the sig
nals have not been significantly blunted by inefficient operation of the 
marketing channels or by goverrment policy suppressing agricultural
 
pzices.
 

The Structure and Operation of Markets 

Direct analysis of the operation of markets in India confirmed the 
above analysis. Papers 12 and 37 repoit these studies and serve as the 
most carefully developed and definitive study of the operation of mar
keting c1annels for food grains in any loir income country. These studies 
were based on and fuether refined the methodological contribution to 
measuring the degree of perfection iith which ma.kets operate developed 
at Cornell by D. Uma J. Lele. Careful statistical analysis iras made of 
the relationship betireen prices in different markets at the same point 
in time, at different points in t3me for the same markets and from one 
form of a commodity to another. In each case very close correspondence
 
was found between the various p-ices exatuned. Differences in prices
from market to market, over time and from one form to another, were 
roughly commensurate with the costs of providing those space, time and 
form uttlities.
 

The close correspondence of prices in different markets suggested
 
that markets are highly integrated in India, greatly increasing the
 
difficulty of following collusive practices. Although average return 
to investment and storage were commensurate with costs the pattern of 
seasonal price variations fiom one year to another changes radically.

As would be expected, in reasonably wrell working markets there was no 
consistent means of explaining the erratic changes 4- the seasonal pat
tern from one year to another.
 

Substantial imperfections wrece found in the vorltung of markets but 
these, in general, were not due to lack of competitiveness aong the 
market operators but rather to deficiencies in transport systems and 
deficiencies in knowledge concecning crop size and storage stocks. In
 
addition it was found tha*c a numbeo, of government price policies were
 
impeding modernization of the processing of rice. As one moves to pro
cessing technologies which require increased capital investment it be
comes increasingly important to Leep processing facilities operating
 
over a long period of time and close to engineering capacity. Erratic
 
fluctuations in prices increase the cost of operation on a year round
 
basis and thereby impede this type of technological development. Mar
keting margins are therefore higher than they would otherwise be. 

A further detailed study of rice marketing in East Pakistan (Pa.. 
per 31) largely confirmed the results of the Indian studies. It was 
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found that markets work somewhat less perfectly in East Pakistan as
 
compared to West Bengal in India where in turn, markets work somewhat 
less perfectly than in other parts of India The less perfect working 
of markets in East Pakistan seemed to be due largely to pooi er trans
portation and communication facilities The East Pakistan study was 
particularly useful in shoring the complex but economic patterns of 
rice shippmcnt, thereby indicating the difficulty of operating tight 
control of market operations 

, peecial Problems of Milk Markets 

Rapid technological change in agriculture and rising per capita 
incomes will bring about large relative increases in the demand for high 
income elasticity of demand commodities such as milk. Likewise, major 
success in increasing production of grain crops w' 11 encourage shifts 
of resources to other types of agricultural produ4..on. larketing 
problems may well impede such shifts A special study was undertaken 
of milk marketing in India (Paper 17). A comparison of traditional and 
modern systems was made Such study was felt necessary to development 
of prioe policy appropriate to such commodities 

It was found that paucity of marketing facilities wai a major fac
tor inhibiting the development of the dairy industry. Such marketing 
deficienc es lead to much lower producer prices than would otherwise be 
the case resulting in lesser incentives to producers and a much slower 
rate of growth of production with consequent unfavorable effects on 
total agricultural production and on rural incomes The study suggested 
a number of means by which the traditional sector could be improved so 
as to play an important role in the development of milk marketing and 
production Paper 17 spells out in detail these and related points. 

Transportation and Market Operation 

Because the marketing studies which we performed showed deficiencies 
in transport as a maor source of imperfections in the marketing system 
a special study of transportation was undertaken in a situation which 
would spotlight the effects o4 transport improvement (Paper 32) The 
area studied was the Pokhara VTalley in Nepal which was just being con
nected to the Teral of India by a new road i4ajor changes in agricul
tural price relationships took place as a result of the substantial 
improvecment in road transport which was reported It is clear from 
the study, however, that nonprice effects can be as or more important 
than the direct price effects of improved transport If full advantage 
is to be taken of major improvements in transport it is necessary to 
Lmoblne them with technological changes in production and institutional 
facilitation of increased input supplies Under these circumstances 
the price changes themselves maj then have useful effects in encouraging 
increased production. 

http:produ4..on


V. Price Stabilization 

Through a small addition to the contract in the final year an 
exploratory analysis was made into the question of stabilizing prices 
of prioary products (Paper 28). It is clear from the analysis that if 
price stabilization programs are to be effective they must be based on
 
detailed understanding of the nature and source of instability. Price 
fluctuations may be a syiptom of a more fundamental problem and hence 
a price stabilization program may simply mask the underlying problem
 
sald divert attention from its solution.
 

It is also important to the development of price stabilization 
policy whether the major source of instability is yield fluctuations 
or price fluctuations Rnpirical evidence indicates that the lelative 
importance of yield and price instability varies considerably from place 
to place and time to time. The research also indicated that specific 
programs for price stabilization may under certain circlmstances desta
bilize income and other variables which may be of importance 

The paper discusses a numter of alternative stabilization policies
 
and a number of budgets are constructed showing the effects of various 
types of stabilization policies Programs discussed include buffer 
programs, hedging on futures markets and price discrimination programs. 
The paper also indicates that we have very little knowledge of the 
extent of benefits of stabilization programs and hence it is difficult 
to know whether the benefits from stabilization are greater than the 
substantial costs which are often involved in stabilization programs 
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VI. 
 10unnarr - DevelopMent of Agricultural Price Policy 

'The' Occasional Paper series includes four summary papers Paper34su86arizes the relationship between agricultural prices and otherdevices for facilitating intersectoral resource flows Paper 38 summarizes various aspects of the marketing efficiency studies in terms of
their policy implications 
 Papers 6 and 27 summarize various aspectsof the studies with respect to the functions of agricultural prices anddevelopment of a practical agricultural price policy 

Criticism of the Past
 

Mch past discussion of agricultural price policy has suffered frommisplaced emphasis First, agricultural price policy has been viewedtoo much in the context of a technologically stagnant agriculture andnot enough in the context of production increasing technological change
Second, emphasis has been too much on effects of the average level ofagricultural prices relative to other prices rather than on the effects
of instability of agricultural prices Third, policy has been too muchconcerned with the direct relationship between agricultural prices andfarn level production and not enough with implications of price instability to development of a marketing and processing industry which is
efficient, technologically advanced and stimulating to increased production, likewise there has been insufficient recognition of agricultural
price effects on consumers and industrial co~t structures. Fourth,past discussion has been too much concerned vih prices of food grainsrelative to other agricultural commodities uhich have elastic demand
and which offer potential for increased intensification of farming and
 
expanded rural enplonnent
 

These misplaced emphases reflect first of all a scarcity view ofthe agricultural sector which sees a food production crisis in the faceof rapidly growing population and does not look beyond immediate foodneeds to the broader positive role which the agricultural sector can
play in the total development process Second, it reflects failure torecognize the nature of technological change in the agricultural sector,the opportunities uhich that provides for rapid increase in production

at decreasing pei unit costs and the problems which it creates with
respect to financ'ng and bearing the risks of much higher levels of
 
input use
 

In determining an effective development oriented agricultural price
policy it is most important to keep in mind that agricultural prices are
 an exceedingly important indicator of underling economic relationships.
Agricultural price policy can play a positive role in development butthat policy must not deal with just the s,nptoms of underlying problemsand thereby divert attention from those underlying problems Then agricultural prices rise relative to nonagricultural prices, that is anindication of failure of agricultural production to keep pace with growthin demand incident to development of other sectors of tne ecc iomy In
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particular it probably reflects failure to develop and diffuse produc
tion increasing technological change. It is important to find out why
development processes in agriculture are not succeeding in these circum
stances and to take steps to deal with this failure. 

Likewise, if agricultural prices are declining r.,2ative to nonagri
cultural prices it may indicate substantial success in technological
change in agriculture and call fo- effort to expand demand in the non
agricultural sector more rapidly through an expansionary employment
policy, In low income countries it is easy to expand the demand for
 
agricultural commodities by expanding employment and income of low 
income people, vho spend a high proportion of increments to income on 
food Thus, employment policy can represent one of the Tuost effective 
developient oriented means of influencing agricultural prices. Treat
ment of price symptoms may divert attention from policies which could 
accelerate rrowth and broadly diffuse the benefits of growth 

Change in domestic agricultural price relat2onships may also re
flect changes in international prices Again it is inportant not to 
treat the douestic price syiptoms without diagnosing the underlying 
causes. 

Limitations on Price Policy 

There are major economic and administrative restraints limiting

the exercise of agricultural price policy. On the econcmic side, one
 
is limited in the use of high agricultural prices for transferring 
resources into the agricultural sector by the generally low incomes and 
consequent scarcity of capital, savings and investment in low income 
countries Under these conditions there is need for agriculture to 
generate a substantial portion of its investment resources by its own 
savings efforts
 

Substantial divergence of domestic prices, measured by the "real 
rate of exchange" from international prices gives some indication of 
whether or not domestic policy is using agricultural prices to transfer 
resources among sectors
 

On the administrative side it must be recognized that a ma;or effort
 
to raise the general level of agricultural prices is likely to require
 
a substantial auantity of administrative resources which bxe not only
 
scarce in a low income country but are in great demand for operating

other government progrms--including the development of research stations,
input supply lines and other institutions necessary to rapid technological

change in agriculture and rapid increase in ericultural production
 

Given these restraints on price policy it is important to recog
nize what the objectives of agricultural price policy are and what its
 
influences may be Then one must recognize the nature of policies
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Millazy to iprice policyand-frmni thatiproceed to determining the adtual 
agricultural price policy. 

Objectives of Price Policy 

Agriculturel price policy is a means for influencing the allocation of resources for achieving society's objectives of growth andequitable distribution of income. Formulation of agricultural price
policy is complicated by the multiplicity of often conflicting functionswhich agricultural prices perform, including* (1) allocation of resources
between agricultural and nonagricultural sectors, (2) allocation of 
resources within agriculture, (3)facilitating higher iates of savings

and investment and hence growth in the capital stock, and (4)distribu
tion of income amongst regions, sectors and income groups 

Agricultural price policy is of particular importance with respect
to incoile distribution because agriculture produces the 
consumer goodswhich comprise the bulk of expenditure by low income people Eventhough agriculture is primarily a consumer goods producing industry,agricultural prices affect capital formation in the industrial sector,
by their influence on distribution of income, wabe rates, industrial 
profits and government net revenues
 

With respect to efficient allocation of rerou-ces it must be
reti.ibered that the personnel and structure for Pministering price
policy are also scarce resources that must be PdLlocated efficiently

This places an important restraint on choice of optJ 
al price policy.

Finally, the actual price policy chosen will reflect the state of know
ledge concerning the various variables Uncertainty regarding the effectsani 
 objectives of price policy will normally necessitate adoption of
policies different then those which would be preferable under conditions
 
of certainty
 

Pol cieg Ancillaryto Price Policy 

There are three sets of policies which are particularly importantas tancillaries to price policy The burdens on price policy alone willbF' much less if these policies are adequately pursued. 

',First it is crucial that resources and administrative tolent be
allocated to domestic resea ch efforts ho as to generate the new cropvarieties and agricultural practices that are the basis for yield increas.,ing cost reducing technological change in agriculture. A successful program of development of rcsearch institutions for turning out steadya
flow of such innovations 
ill itself provide substantial incentives to
farmers to use more inputs and to increase agricultural production, andthereby reduce the burden which must be carried by price policy. 
Effective government action in this respect reautres allocation and adminis
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tration, of substantial financial- andfphysical, resources as well as'public
administrative talent. 

Second, as technological change is successfully introduced and the
 
demand for inputs such as fertilizer and water is sharply increased, it 
is necespary that administiative and resource allocational decisions be 
made which make a greatly inczeased supply of these inputs readily avail
able to farmers Ready availability of a large quantity of these inputs 
can greatly lessen the burdens on price policy Conversely, price policy 
cannot be effective in increasing utilization of these inputs if basic
 
supply problems are not solved
 

Third, steps must be taken to ensure a smoothly functioning, reason
ably low cost transportation system, including adequate farm to market 
roads Unless efficient transport is available there will be such large
price margins between producers and consumers and such poor operation
of markets that a public price policy will operate exceedingly ineffi
ciently in meetin its objectives 

Althoug- " these three sets of measures are of course not the only 
measures necessary to technological change atd development of the agri
cultural sector, they are particularly important, relate particularly
closely to the use of price policy and have apparently been particularly
neglected in the recent past If these measures are taken, price policy 
may then fit within its proper place relativc to various other mechan
isms for hastening technological change and growth in agricultural pro
duction in a manner which fosters over-all development processes. 

A Pbsitive Price Policy 

Given the objectives stated above and effective operation of the 
ancillary policies set forth there then remains an important but modest 
role for price policy Agricultural price policy will still have to be 
set with clear understanding of the local environment with respect to 
the demands on price policy and the admanistrative and other resources 
for operating :t. 

A prie policy is suggesteO for the basic food grains--normally a 
small number of closely related comodities, relatively nonperishable
and, for iwost countries, consumed largely in the domestic market For 
these commodities, a set of support prices would be set annually, with 
enphasis on support of that year's harvest season prices 

The support level would be determined annually by an appraisal of 
the current supply and demand situation--the support level normally
varying inversely with the size of the crop The level set would be
maodestly below the calculated suppl r-demand balance price The purposes
of this policy are protection of farmei s against market ii perfectiona
and consequent sharp decline in price below the normal supply-demand 
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balance price, stabilizing prices to processors of food grains, includ
in$ rice millers aud livestock feeders, protecting them from large erratic
 
short-term fluctuations in prices and supplies, and protection of low 
incYte consumers froii large erratic changes in supplies and prices. 

Announcement of the support level mrould be mace somewhat before 
harvest time, but sufficiently late to allow a reasonably accurate 
estimate of the domestic supply for that year. The Government would 
accept deliveries at the support price, such supplies often being sold 
at a seasonally adjusted price the same year, and occasionally carried 
over to later years.
 

In operating agricultural price programs it is important that
 
provision be made for a fully adequate seasonal price rise to full
cover 
storage costs If that is not done the governent operation will dis
place private storage at great total cost to the government, substantial 
likahood of such a burden being placed on government administrative and 
financial resources that the system breaks down and very likely a general
misallocation of resources. Similarly prices at specific market must 
reflect full transportation costs 

There is a substantial danger that price stabilization schemes will
 
set prices in such a manner that the private trade is displaced by the
 
governnent, and in circumstances in which tho goverment-.is not prepared
 
to offer the full requirements of efficient marketing acrvices
 

Setting of domestic agricultural prices must also be consistent 
with the set of trade policies to be followed. If domestic prices are 
set at a level significantly different to international prices it should 
be done in full recognition of the implications to transfers, of resources 
among sectors in the domestic economy and to that country's own trade
 
,policies
 

The price policy so recommended has four major assumptions First,

rapid agricultural development is based on per unit cost reducing tech
nological change which is more a function of public policy towards 
research, education and input supply policies than a function of price
policy. Inappropriate price policy may slow technological change, but 
the prime function of price policy is to meet problems resulting from 
technological change rather than to create technological change Second,
 
as compared to high income countries, the demand for agriculturRl com
modities is less inelastic with respect to price Third, because far
mers, especially low income farmers, retain substantial proportions of 
what they produce for home consumption, the effect on farm incomes of 
given market price declines is much less than in high income countries 
Fourth, in the dynamic context of technological change and economic 
growth the bas. c price problem for agriculture is one of year to year,
instability, a problem which is particularly great in low income coun
tries where the operation of markets may be particularly imperfect.
 

http:goverment-.is
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The concern for year to year price instability in a context of
 
development assmes significant market imperfections The method sug
gested for setting the support level achieves little in a situation of 
perfect knowledge and perfectly functioning markets However., despite

competitli e conditions fac11itated by easy entry, a large number of
 
participants and a high degree of market integration, there are dubstan
tial. difficult to remove, market imperfections in low income countries 
tracing fron costly and uncertain transport facilities and lack of know
ledge of crop size and storage stocks There is a tendency for such
 
iarkets to operate naively and for movement in one direction to accumu
late
 

Particularly where techaological change and econooic groiwth are 
both new phenomena on~e can expect sharp changes n, supplies of particu
lar commodities as new technologies affect first oae and then another 
cormiodity and as demand shifts accompany rising incomes Such shifts 
in supply and demand can result in substantial changes in prices which 
may be accentuated by market imperfections These shifts in turn are 
a major cause of highly erratic seasonal patterns. Long run efforts 
should be made to remove market 3 iperfections at the Bource ttrougn
investment in transport and information systems. Care should be taken 
that government prograis do not reduce competition. Effective policy
in those areas reduces the burdens on a price stabilization program. 

Even supporting the prices of only the basic food grains runs the 
risk of exceeding the administrative, financial and physical storage
facilities available to goverment The problea would be accentuated 
if one supported prices of peimshable commodities as well. In addition,
 
the complexity of setting suitable relationships amongst prices of 
various commodities increases substantially as the number of commodities 
increases This will further strain the Lnovernment 's supply of analysts 
and administrato However as potentials for increased processing grow,
it nay be necess- to encourage such industries with price stabilization 
programs--perhaps urough encouragenent of contract relations between 
producers and processors
 

,Basic food grains are the agricultural commodities for which the 
income elasticity of demand is the lowest In the context of rapid
technological change and income growth, resources rhould gradualll be 
shifted away from these rom-iodities toward the more income elastic 
aCrcultural commodities There is a danger that lkiting a price sup
port prograi to food grnuns will channel resources towards rather than 
away from them Thus great care must be used in setting stabilization 
support leiels 

It is logical to think that if the economy should be restructuring 
away from the basic food grains and towards the more income elastic 
types of agricultural comiodities that a price support program might 
concentrate on the latter commodities Unfortunately, the more income 
elastic comnodities tend to be those which are relatively perishable 



26
 

and, hence pose ,imense problems for the,(operation of a support ,program.
resun ly the most effective means, by which governm.)nt policy can
improve prices for, these commodities is through improved marketing


facilities
 

It is proposed that the level of support be determined by an esti-,mate of the equilibrium price under the expected supply and demand con
ditions of the approaching year. Demand estimates may be based on projections of population and per capita income, estimates of income elasticity of demand and a measure of inflationary factors such as the moneysupply Supply may be estimated eitla.c by simple observation or through
projections taking into account changes . 'echnology, inputs and
weather From such information a moderate _r reliable price estimating

ecuation can be developed As indicated abovw. 
estimates of support
price will have to be coordinated with national trade policy, requiring

comparison of estimated support prices with estim.ted international
 
prices and study of the likely effects of any discrtvpancy between the two
 

If government capacity to support prices is weak and weather fluctuations large, it will be important to make the estimate close to harvest 'time The weaker the government support power, the wider the levelshould be between buying and selling prices and the greater the allowancefor seasonal price increases If weather fluctuations are unimportant
or capacity to support great, little will be lost by setting prices evenin advance of planting, and the greater the risks that be takencan insetting prices close to estimated levels 
 The proposal suggested here
 
is complex and requires substantial numbers of trained personnel for its
operation 
 It may fall for that reason alone In leveling this criticism it should be noted that the objectives and the mechanisms are much
less complex than price policies generally recommended Any price stabilization program should be entered only after careful thought, full
recognition of the problems, the probabilities of failure and the impli
cations of failure
 

Cost of production should not be an explicit basis for determining
the support level partly because the context assumed is one of improvingtechnology and hence declining unit costs, The basic incentive forexpanding production is provided by declining unit costs and not byrising prices For similar reasons input subsidies are not recommended, 
except perhaps in early stages of innovation
 

The objective of the policy stated is not a constant level of agricultural prices Mhen favorable weather has provided a large crop, priceswould be lower than when unfavorable weather has provided small crop,a
In low income countries, the scope to expand consumption, even of basicfood grains, through lower prices is greater than in high income countries Further, real incomes of farmers tend to be higher with a large
supply than with a small supply 
 That is, of course, the opposite of

the relationship expected in high income countries 
 The reasons for
this reverse relationship are (1) demand is much less inelastic with
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respect to price in low income countries, and (2) a substantial propor
tion of basic food commodities are retained for home consumption and 
are not affected by a price decline incident to greater production Of 
coecse, if demand is inelastic, those producers vho sell practically
al. of what they produce may experience income changes inverse to level 
of production
 

,If the objective of price supports is to protect farmers from market
imperfections that drive prices below the supply-demand balance price,,
then t±1) support price should be moderately below that price in order to
allow the market to operate within reasonable bounds and to increase the
probability that the policy can be administered There is a naive
 
assumption here that economists set agricultural support prices In

practice political processes may dominate This argues for caution in
 
initiating price support programs and for thoroughly considering other

devices for achieving the same ends Certainly, programs of improved

transport and market reporting should be studied as supplements and

alternatives to price policy for dealing with market imperfections 

There are two basic considerations in deciding how much below the

supply-demand balance price supports should be set the finan-First is 
cial, and administrative caipacity to make support purchases, and second,
the degree of precision with which the appropriate price can be estimated 
The lesser the capacity to make support purchases and the lesser the
capacity to estimate the nornal supply-demand equilibrium price, the 
greater the discount to be set for the support price The greater the
 
discount for the support price the less helpful 
itwill be to farmers.
On the other hand, if the support is set so high that it cannot be main
tained, confidence in the government's ability to support prices will
 
be destroyed and susceptibility to sharp price decline increased
 

Announcement of the support level just prior to harvest season has
the advantage of allowing more accurate appraisal of the supply situa
tion, particularly with respect to weather 
 For most farmers in low

income countries a constant price irrespective of weather effects on
 
crop size will increase fluLtuations in real incomes as compared to basic
 
supply-demand equilibrium prices 
 Thus, a policy of setting prices prior

to planting would normally provide less real income stability for the
 
farmer than would setting then just prior to harvest The converse is
 
the case for consumer real incomes 

Announcing the support level prior to planting is necessary if the
objective is to cause an immediate reallocation of resources towards
specified crops This is unlikely to be the objective with respect to
the basic food grains in a context of economic development and techno
logical change in agriculture 

Supports announced prior to planting followed by unexpectedly large 
acreage planted or unusually good weather may place burdens on the government which it is not able to sustain ith a resultant sharp price 
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decline, farmers would be even less willing to plan on the basis ofgovernment supports
require 

in the future. Recognition of this problem miythat supports established prior to planting be set at a lvellower than would be justified by later information. This could formPart of a useful two stage setting of supports--a conservatively lowlevel prior to planting and a potentially higher level prior to harvest.It is, however, doubtful that the preplanting price would havecredibility tt be useful sufficient
it is also doubtful that political processes
would allow this degree of fine tuning
 

The price policy set forth here has the modest objective of protecting farmers from excessive price instability. It is put forth for
a context in which price instability may increase due to the very processes of development themselves It has the further advantage, which
should receive increasing emphasis as production and particularly as
marketings increase with the development process, that the increased
price stability will encourage greater capital investment in marketing
and processing facilities for agricultural camodities. Thus modernization of rice milling, for example, will be encouraged, providing more
efficient milling, greater total outturn, better working of the price
system and smaller margins between the farmer and consumer It will
also encourage development of the feed consuming livestock industry asfeed prices become somewhat more stabilized and that in turn will give
further encouragement to the various agricultural industries whicnprocess livestock products 
 Increased price stability willencourage
increased entry and competition into various parts of the marketing
channels, again providing greater conpetition and relatively lowermargins 
 Thus, although the objectives and the mechanisms of price
policy suggested here are modest, the effects on the total development
process may be substantial 
 They will certainly be more substantial
and useful than a much less modest set of proposals for price policy
which prove to be inoperable because of underlying economic conflicts
and lack of administrative resources
 



VII. SummWr 

This study places agricultural prices in the broad context of 
their contribution to total economic growth. This broader prospective 
constrains the role of agricultural price policy to a limited but still 
important role. 

Price policy for agricultural development has generally over
emphasized (a) raising the average level of agricultural prices relative
 
to other prices and (b) the role of agricultural price stabilization in
 
stimulating agricultural production. Insufficient attention has been
 
given to the role of agricultural prices in (a) stimulating modern agri
culturaL.L piocessing industries and a politically stable and economically
 
expanding urban population and (b) facilitating more rapid growth in
 
production of agricultural commodities which have greater rates of
 
growt, of demand and greater employment creating potential than the basic
 
food grains.
 

Agricultural prices must perform a multiplicity of often conflict
ing functions which include: (a) allocation of resources between agri
cultural and nonagricultural sectors; (b) allocation of resources wthin 
agriculture; (c) facilitating higher rates of savings and investment; 
and (d) distribution of income amongst regions, sectors and income groups. 

Measures which raise agricultural prices do so by transferring re
sources from other sectors and hence retarding growth in those sectors.
 
Thus the gross gains of such policy in agriculture must be compared wlath
 
the losses in other sectors.
 

In general, rising agricultural prices sigaal a relative failure 
of agricultural development policies. Ideally agricultural price policy 
should supplement basic policies for facilitating technological change 
for agriculture -- particularly those which generate research results 
and provide ample quantities of production inputs. In those circum
stances price stabilization may accelerate diffusion of technology at 
times when other forces may be particularly destabilizing to prices. 

Administrative and financial restraints normally limit price policy
 
to measures for stabilizinG prices within a relatively broad range deter
mined by underlying supply-demand relations. Price stabilization pro
grams of the type recommended in this , eport will also facilitate devel
opment of modern agricultural processing industries which currently
 
represent one of the most important links in the marketing system.
 



VIII. List of Publications 

A. Occasiona]P Papers 

ILCornell. Univirsity -' USAJI Prices Research Contract 
;'w r '' g 1 r 't i I I 1 1 

iDdpartment of Agricultural Economics, Cornell University 

John W. Mellor 

A series of studies of topics relating to agricultural prices and
economic development is being carried on at Cornell University as part
of a USAID financed contract. The Director of the project is John W.Mellor. The program of study covers three major areas of inquiry:
1l the role of prices in intersectora. income and capital tiansfers;


the effect o2 price relationships on agricultural production and

marketings; and (3) the facto:s affecting urban prices ox' L'Gricultural 
commodities. 
Thus, in total, these studies are concerned vith the ef
fects of agricultural prices on the nonagricultucal sectors of the
 
economy, 
vth their effects on the agricultural sector and with the
 
manner in which agricultural prices are determined. 
Over the course

of the contract a substantial number of sLudies are being carried
in various countries 

on 
and dealing with various aspects of the processes. 

A basic objectivc of the contract iath USAID for the conduct of

this research is not only to produce useful research results, but also
 
to provide structured research experience to research persons so as to

enlarge the pool of trained manpower for the analysis of such problems.
For this purpose the research on this project is accomplished primarily

through the use of Ph.D. candidates at Cornell University who use the

specific studies conducted as Ph.D. dissertations. The definition of
the overall project has purposefully been kept broad and flexible to
facilitate the attainment of this additional objective. 

The folloing is a list of Occasional Papers so far completed as
 
part of this program of research. In a number of cases, papers havebeen republished an journals. The specifics of such publication are
 
given below. 
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Date 
Pr Month 
No. Year 
 Title
 

1. 	 Ot. "Change in Relative Prices of Agricul-, V'Johd W;01ellor
1967 tural Commodities, India, 1952-53 to and 

? '6 ")'-c -,Ashok;Dar 
(Published in Axicultural Situation in 
IndiaJnay 9b 

2. 	 Oct, "Notes on Foodgrains l-ices, India, Johm 	 17. Hellor 
1967 	 1967-68 to 1968-69"
 

,cls r--*3. rDec. "Determinants and Development Impli- John[W. Mellor,
i967 	 cations of Foodgrains Prices, India, , and 
1949-50 to 1963-64" Ashok ,Da

(Published in The American Journal of,
 
Agricultural Economics, Vol. 50, No. 4,
 
Nov. 	 1960) 

4. 	 Nov. "Domestic Terms of Trade and Econmic Ashok Dar 
1967 Development of India, 1952-53 to 1964-65" 

(Cornell International Agricultural 
Development Bulletin #12) 

5. 	Jan. "Note or, Agricultural Price Policy - John W. Mellor 
1968 1968 fusian WhPat Price Support" I 1 1 

6. 	 Jan., "The Functions of Agricultural Prices John W. Mellor 
6.MdWI14 in Economic Development"


1968 (Published in the Indian Journal of
 
Agricultural Economics, Vol. XXIII, 
No. 1, Jan.-March, 1968) 

7. 	 Jan. "Review of Geozge Blyn, Agricultural John W. Mellor
 
1968 Trends in India, 1891-19b7 Output,


Availability, and Productivity" 
(Published in the Economic Development 
and Cultural Change, Vol. 16, No. 3, 
April 196)

8. 	 Jan. "Farm Management Extension in a Modern- John 	W. Mellor
 
1968 	 izing Agriculture"
 

(Published in Netherlands Journal of
 
A ricultural Science2 16, No.' 1968) 

9. 	Apr. "Opportunities and Problems Associ.-
 John 	W. Mellor
 
1968 	 ated -iith Wheat Production, Marketing
 

and Pricing in the Kathmandu Valley"
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Date
aerMonth 

'Title 
 Author
 

10. 	 Apr. "Wheat Production land"Uilization' as a J6hn W. ello
1968 Leading Edge for Development in the
 

Katbmandu Valle," 

11. 	 Sept. "Statistical Tables, iIethodology, Data Tn&i-hui Lee
1968 	 Sources and Conclusions Regarding


Intersectoral Capital Flows in the
 
Economic Development of Tailran, 1895
1960"
 

12. 	 Dec. "Working of Grain Markets in Selected Urea J. Lele

1968 States India, 
 1955-56 to 1964-65" 

13. 	 June "A Study of Movement in Prices of M. B. Mathuir
1968 	 Selected Items of Foodgrains and In

dustrial Rair Materials in India 1939
 
to 1967-68"
 

14. 	 Jan- "Increasing Fertilizer Use in Indian Gunvant M. Desai 
1969 Ageiculture" 

15. 	 Jan. "A Note on the Distribution Effects of Roberto Echeverria
1969 	 Chilean Agricultural Price Policies" 

16. 	 Jan. "c&omimc Analysis of Well Irrigation, T. V. Moorti 
1969 Aligarh District, India" 

17. 	 Apr. "The Modernization Decision in Indian Ray U. Nightingale
1969 
 Urban 	Fluid Milk 11arkets" 

Pagers 18 through 23 are basic data apers only already
outofprint bit available on a short-term loan basis oly. 

78. 	 mar. Summary Tables. Average costs and r-- Brook A. Greener 
1969 turns for two years, June 1967 throu&h & Jerachone

June 1968 for 139 farmers in Tambon Sriswasdilek 
I(ungsamphaow, Thahanuan and Hangna"i
sekhon, Amphoe Manorom, Changiuat Chainat 

19. 	 Mar. Sumxaary Tables: Average costs and re- Brook A. Greene
1969 	 turns for two years, June 1968 through & Jerachone 

June 1969 for 128 farmers in Tambon Sriswasdilek 
Kungsamphaoir, Thachanuan and Hangnam
sakhon, Amphoe Manorom, Changvat Chainat 
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Date 
Eaper Ho~ 

Author
Title
No_-Ye 


20. 	 Mar. Summary Tables of the Kasetsai%-Cor- Brook A. Greene 
1969 	 nell Agricultural Economics Research & Jerachone 

Project, Amphoe Manorom Social, Tractor, Sriswasdilek 
Waterpump, Insecticide and other Chemi
cals, 	Fertilizer 

Brook A. 	Greene
21. 	 Feb. Summary Tables for Rice Double Crop-
1969 ping (Dry Season 1967) and Vegetable & Jerachone 

(Dry Season 1968) Tambon SriswasdilekProdction 
Kungssmphaow and Thachanuan, Amphoe 
Manorom, Changwat Chainat 

22. 	 Mar. Summary Tables of the Kasetsart-Cornell Brook A. Greene
 
Research Project, & Jerachone
1969 	 Agricultural Economcs 

iMphoe 	 Manorom, 1968 Crop Year Srisimsdilek 

23. 	 Dec. Summary Tables of the Kasetsart-Cornell Bro0A A. Greene
 
Project, & Jerachone
1968 	 Agricultural Economics Research 

Amphoe Manorom, 1967 Crop Year Sriswasdilek 

24. 	 July "Growth of Fertilizer Use in Indian Gunvant M. Desa. 

, 1969 Agriculture" 

25. 	 Aug. "The Relationship Between Agricultural U. S. Bawa 
1969 	 Production and Industrial Capital For

mation in India, 1951-52 to 1964-65"
 

V.,P.Shukla
26. 	 , Oct. "An Economic Analysis of Resource Use 

1969 in Farming, Jabalpur District, Madhya
 

Pradesh, 	 India, 1967-68" 

27. 	 Aug. "Agricultural Price Policy in the John, W. Mellor
 

1969 ContexL of Economic Development"
 

20. 	 Sept. "Stability for Primary Products: _W. G. Tomek
 
1969 Means to What Ends?"
 

Moorti
29. 	 March "A Comparative Study of Well Irriga- T.'V. 
1970 	 tion in Aligarh District, India" 

Roberto Echeverria30 	 June "Intersectoral Transfers of Income 

His1970 	 and Relative Prices in Chile: 

torr and 	Policy" 

31. 	 June "The Structure and Performance of the' M.O. Farruk
 
1970 Rice Marketing System in East Pakistan"
 



Date 
PerMonth 

No. e 

32. June 

'1970 

33. 	 June 

1970 


34. 	 Jtme 


1970 


o # . Ie35. 	 May 
1970 

36. 	 June 

1970 


37. 	 June 

1970 


38. 	 June 

1970
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Title 


"The Impact of the Sonauli-Poihara 

Highimy on the Regional Income and 

'Agriatltural Production of Polkhara 
Valley, Nepal" 

"Agricultural Contribution and Agri-

cultural Development: 
A Brief Review
 
of Resource Transfer Experience in
 
Japan, England and France"
 

"Technological Change in Agriculture 

and Intersectoral Resource Flows"
 

"A Brief Bibliographical Sketch on 

Intersectoral Capital Transfers in Japan"
 

"Fertilizer Adoption and Use in Amphoe 
 Brook A. Greene
Hanorom, Thailand. 1967-69" 

"An Analysis of Modernization of the 
 Ura J. Lele

Rice Milling Industrj in India" 

"Elements of a Food Marketing Policy" John W. Mellor 

Papers as of June 30, 1970
 

Author
 

Mark C. W. Schroeder 
& Daniel G. Sisler 

Urea J. Lele
 

John W. Mellor
 

Shigemochi,Hirashima
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B. Cornell International Agricultural Developaent
 
Publication Bulletins Related to this Project
 

Copies of the following bulletins may ,be had by writing to iLternational
 
Aricultural Developgent Cornell Research Park, Bldg. 7, Cornell. Univer
sity, Ithaca, New York 14850. 

No. Title Athor 

2 Estimates of Changes and Causes of Change in 
Food Grains Production, India, 1949-50 to 
196o-61 

UmaJ. Lele & 
John W. Mellor 

6 Estimates and Projections of Milk Production and 
the Use of Concentrate Feeds, India, 1951-1976 

John W. Mellor & 
Bruno C. de Ponteves 

10 	 Irrigation Evaluation Under Monsoon Rainfall Thomas F. Weaver
 
Patterns: A Case Study for Raipur District,
 
Madhya 	Pradesh, India
 

/12 	 Domestic Terms of Trade and Economic Develop- Ashok K. Dar 
ment of India, 1952-53 to 1964-65 

/15 ,The Modernization Decision in Indian Urban Ray W. Nightingale
 
Fluid 	Milk Markets , 

/17 	 Agricultural Production and Industrial Capital Ujagar S. Bawa 
Formation, India, 1951-52 to 1964-65 

18 	 Growth of Fertilizer Use in Indian Agricul- Gunvant M. Desai 
ture -- Past Trends and Future Demand 

/19 	 A Comparative Study of Well Irrigation in T. V. Moorti 
Aligarh District, India 

20 	 The Interaction of Technological Change and Vishnoo Prasad 
Irrigation in Determining Farm Resource Use, Shukla 
Jabalpur District, India, 1967-68 

/21 	 The Impact of the Sonauli-Pckhara Highway on Mark C. W. Schroeder 
the Regional Income and Agricultural Produc- & Daniel G. Sisler 
tion of Pokhara Valley, Nepal 




