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I. Introduction

Objectiv=s and Approach
i

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. The focus of the research is on agri-
cultural prices because of their important role in public policy affect-
ing egricultural 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 capatal forma-
tion and growth in various sectors of the economy Potentially conflict-
ing influences of the relative level of agricultural prices are recog-
nmzed throughout the stvdy This balanced approach provides a basis
for an optimael agricultural price policy suited to overall objectives
of economic growth and equitable distribution of income.

The research design also recognizes that price policy 1s 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 optial choice between price policy and other poli-
cies to meet set objectives (/ith thas perspective the use of price
policy may be min mized 11 situations in whaich 1t has d~leterious effects
with respect to other objectives of development

Within the broad context of analysis set forth above, thirteen
detarled studies were underiaken in seven countries to provide depth
and deta1l concerning various aspects of agricultural price functions
and operations under various circumstances Several smaller studies wrre
also made to supplement the larger ones Tharty-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 sumaries and
conalusions of the major reports issued These statements are in essence
& gulde to those reports for those who would like to see the support for
our finel conclusions The basic reports are exceedingly useful for
providing understanding of past policy and gurdes to future policy for
the specific countvies and circumstances within whaich they were nade.
Tray are also useful in giving general guidelines for other countries
{nd circumstances



Part II deals with the effect of relative agricuitural prices on
transfers of resources among sectors of the economv and consequent ampact
on rates of growth in the nonagricultural sector and on overall growth ,
brocesses This section also conpares the role, function and operation
of agricvltural prices in these processes with other devices for achiev-
ing the sane ends

Part IIT deals with the effect of relative agraicultural prices on’
growth of the agricultural sector It concentrates on the influence of
prices on agricultural production within the context of technological
change Particular emphasis 1s given to the relationship between agri-
cultural price policy and increased use of those inputs such &s vauver
and fertilizer which are closely associated with technological change
Attention 1s also given to processes of diffusion of innovation and the
role of prices, relatie to other factors in anfluencing diffusion rates
© Part IV deals with the efficiency of price-making mechanisms If
agricultural praices are to play an effective role vath respect to the
generation and allocation of resources for economic growth, pricemaking
mechanisans must work efficiently Studies in this section emphasize
marketing and the relationship between marketing and price-making pro
cesses to provision of time, space and form utilities.

Part V deals braefiy vith problems of price stabilization This is
anngCeedingly complex area in which exploratory work was initiated

through a special addi.ion in the last year of the project

‘ Part VI is an overall sumnarv of the conclusions concerning the
role, function and operation of agricultural price policy It states
the linitations of zgricultural price policy in contributing to the
development process and provides a set of recommendations for defining
an effective agricultural price policy for meeting growth and distribu-,
tion objectives Because of the ready availability of the 38 individual
reports, including four summary reports, this final repor-t is intended
only as & broad overview of the vork conductsd

‘ Part VII is a brief sumiary.

Countries of Study

Field work for this project was performed ir India, Pakistan, Nepal,
Thailand, Taiwan end Chile, vith a related study carried on in ngico

Developrient of Research Institutions and Personnel

' Training of Americans and of nationals of the countries within which
research was performed was an 1mportant objective of the contract. Stu@ies
were initiated in close associaticn with research institutions, such as'
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agricultural universities, in the countries within which work was per-
formed Systems of collaboration and joint publication of results were
developed. Significant institutional development occurred in this pro-
cess 1n <ost 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.



II. Agricultural Prices and Intersectoral Resource Tranafersé/

Introduction

LT

"' Changes 1in relative agricultural prices shift real incomes and re-
sources among individuals, income groups and sectors of the economy.
These shifts 1a turn affect relative rates of growth in the capital
stock, relative incentives to technological change and relative rates
of econo 1c growth among various groups and sectors of the economy By
fostering optimal allocation of reeources 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

' A rise in agricultural prices relative to those in other sectors
of the econony trarefers income towards farmers in proportion to their
sales of agricultural commodities (Paper 6) In low income societies,
vhere those with small farms sell a relatively siall proportion of what
they produce, the effect of relatively high apricultural praces 18 to
transfer incone disproportionately to the higher income farmers The
income transferred tovards agriculture 1s 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 espenditures Thus the burden 1s heavy on unskilled
laborers who spend up to 80 percent of their income on agricultural com-
modaities That burden may be shifted so as to rzduce 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 arowth in other sectors of
the economy It 18 generally recognized that in the long run the non-
agricultural sector must grov considerebly more rapidly than the agri-
cultural sector if growing populations are tc¢ be productively employed
and per capita national income is tc have a continuous high rate of
growth Transfer of resources from agriculture through lower relative
agricultural prices, or other devices, provades food for & growing urban
labor force which can produce captial gocds and thereby accelerate later
growth This argument is spelled ovt more fully in Paper 34 as well as
in Papers 5, 11 and 25

1/"The nateraal in this sectiop !s' swmarized in greater detail
in Paper' 34, Papers to which reference is made are listed at the end
of this report. o



There 15 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 taming of any net resource trans-
fers which may occur It 18 widely recognized that raprd development
of the agricuvltural sector can play a major role in facilitating over-
all economic growth It is also recognized that rapad growth of the
agricultural sector requires substantial resources from other sectors
of the economv including inorganic fertilizers and much of the resources
required for extensive irrigation deyelopment.

If agricultural praice policy 15 to make a maxinal contiidbution to
over-all rates of growth it must be formulated in the light of a clear
set of conclusions regarding the phasing o’ intersectoral flous of re-
sources and the relative role of prices in the phasing of these resource
flows This research project has dealt wath this problem through four
major studies covering the three countries of India, Taiwan and Chile
In addition, review of the existing literature on thas point was per-
formed 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 system for measuring the visible and invisible intersectoral resource
transfers for Taivan for the period 1895 to 19J0 Taivan 1s of parti-
cular value for this subject because we have unusually detailed and
complete inforuation over a period of time that includes at least one
period of relative technological stagnation in agriculture (1895-1920)
and at least two periods of highly dynamic technology (1920-1930 and
1950-1960) The rate of vechnological change in the agriculture of
Taiwan in both of these dynamic periods was much more 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 contem-
porary low income country Thus, the Taiwan study provides data for
intersectoral resource flows for a major success story in agricultural
development

Similar study was made of Tndia India is a contemporary low income
country, initially altempting development with a technologically stag-
nant agriculture (1950-1955) and nor moving into a period with potential
for a technologically dmamic agriculture Corparison of India wath
Tawawan provides insight into the effects of sharply variant policies
with respect to resovrce transfers from agriculture

Because the data available for India vere much less detailed than
for Taiwen, they required complex extrapolations and the analysis is
less vell integrated It was necessary to carry on three substantial
studies 1n 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 eygnbmy on the other hand - These statistical analyses were supple~.
mented by analysis of the cost structure of the industrial sector and.
of urban consumption, with emphasis on the relative importance of agri-

cultural commodities in these cost struc’ures

In addition a detailed analysis vas made of changes in price rela-
tionships for the Indian economy during the rzriod of the farst three
five-year plans (Pepers 3 and 4) This study provided detailed infor-
mation concerning the extent to which relativa agraculturel prices changed
during this per:od and t» : effects of these ~qaanges 5

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 econony and of
transfers anong 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
ruch more deteiled analysis which we had done for Taiwan (Paper 34)

A detarled study of income transfers effected by relative price
changes was also carried oa for Chile (Paper 30) Great difficulty with
the data required that we concentrate this study on chenging prace rela-
tionships The nnture of contemporary economic problems in Chile and
the structure of the Chilean econonv demanded that we enphasize the
income distribution aspects of relative price changes The econony was
divided into several sectors defined in socioeconomic terms. Analysis
vas then nade of shifts in relative prices in the economy of Chile and
the effects of those shifts on the distribution of income anongst the
Varicus socioeconomic groups

‘ These detailed studies of India, Teivan and Chile were supplemented
with comparative information from other studies of Japan, Britain and
France (Papers 33 and 35) This collection of studies 18 the only com-
prehensi e set of studies of intersectoral resource flows and the role
of agricultural prices in those flows The study of Talwan marks a
major advence in the methodology of analyzing and measuring such flows.
The studv of Chile makes substantial contributions to the methodology
of ueasuring the effect of relative price chenges on relative incomes
of various socroecononic groups

1
4

Taivan
' The detailed study of intersectoral resource flows for Taiwan

(Paper 11) shows continuovs large net transfers of resources from the
agricultural sector of Taiwan throughout the period from 1895 to 1950.

The period prior to the myd 1920's vas one of rapird expension 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 governuent anvest-ent in irrigation From 1911 to
1920 the net resource transfer from the agricultural sector was equal
to over helf the value of agricultural sales and 30 percent of total
agricultural production.

For the period 1926-30 to 1936-40, the pace of technological change
in Taivan's agriculture doubled. The real value of the net resource out-
flow increased by nearly 25 percent from 1911-15 to 1915-20 and remained
at abovi{ that level throurhout 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 dvnamic perrod of the 1920's vhen, for example,
the new ponlai rice varieties were introduced and fertilizer use was
increasing rapidly, purchases of nonagraicultural commodities by the agri-
cultural sector more than doubled ileveriheless the net outflow of
resources from agricullure raintained a high level throughout this period.
Agriculture was aole to pay fullv for the added inputs it required -~
presumabl} because of the high level of productivaity at whaich they were
used

The net transfer out of agricvlture in 1925-30 was equal to nearly
30 percent of sales of agricultural commodities and 1/5 of total agri-~
cultural production The valve of net resource transfers expressed as
a percent of production and marketings declined from the earlier period.
Hovever increased production allowed a larger absolvte net transfer along
with ncreased use of industrially produced capital and consumer goods

By 1950-55 the net real resource transfer from agriculture siill
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 resources have been used to achieve rapird
rates of growth of industry and rapid growth in provision of nonfarm
Jobs By 1956-60 the extent of the net transfer had begun to decline
slightly 1n 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 agraculture is
the sharply changing role of various transfer mechanisms In the post
Vorld War II period the transfer of resources was achieved pramarily by
a sharp turn in the terms of trade against the agricultural sector. The
most important mechanisms 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 IHigh yielding crop vari-
eties proviaed a value of added yrelds much greater than the added cost
of producing them In the pre ‘lorld Var II period financial mechanisms
and land rent payment provided {he means of transfer of resources out of
agriculture
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;-The importance of particular methods and institutions for financ-
ing rescurce 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 15 important to note in thais respect, hovever,
that mejor 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 11 documents these points in
detail

India

Recent experience in India lies in sharp contrast to the historical
evidence for Taiwan and illustrates some 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 dur-
ing 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 lsbor The analysis of cost structures showed
that in the manufacturing sector labor costs and food prices were much
less inmportant than in the service sector Thus the effect of high food
prices tends to influence the industrial sector more through 1ts andirect
influences through the services sector than through direct influences
This makes the patterns of relationship considerably more complex.and
mekes statistical analysis less precise and less revealing.

Paper U4 provides detailed analysis of changing price relationships
in the Indian economy 1In this detarled analysie 1t was found that there
was no upward or downward trend in the ratio between agricultural and
nonagri~.ltural 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 subetantial 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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developrient in India had been accompanied by policies which depressed
agricultural prices relative to nonagricvltural prices The analysis

of trends in relative agricultural prices 15 developed more fully in
Papers 1 and 3 A rajor compalation of data wath respect to Indian
agricvltural prices and price relationships 15 presented in Paper 13
Papers 2 and 5 represeat 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

Vhen we combined the information from the verious studies which ve
have done on intersectoral resource flows for India and the studies by
Ved Gandhi on tax burdens and goverrment expenditure regarding agricul-
ture we find that during the period of the first three five~year plans
(1950-1963) there was a net resource flow into the agricultural sector
This 15, of course, in contrast wath many of the prevailing criticisme
that India's economic poliey during the first three plan periods was
one of neglect of agriculture It is particularly striking that both
the vorking of price policy and tax policy left rural people in the upper
income classes taxed at much lower rates than people i1n urban areas with
comparable incomes This 15 in sharp contrast to Taiwan where the tax
burden on egriculturalists in any individual income class was heavier
than for nonagriculturalists

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 governuent expenditures induced large corplementary investments
by fariers and large increases in output The effectiveness of expen-
dature on agricultural development depends very much on the optimality
of 1ts allocation and the technical enviromment within which allocations
are made Both appear to have been unusually favorable in Taiwan and
not particularly favoraole in India prior to the mad 1980's.

Other Countries

Papers 33 and 35, whaich provide brief reviews of available litera-
ture and data wilh respect io Japan, England and Frence, 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 transfer did @iffer In Japan direct investment by land-
lords in the nonagricultural sector was relatively more important than
in Taiwvan Also Japan gave major weight to land taxes while Taiwan enpha-
sized taxes on crop output, particularly on sugar cane, and relatively
low agracultural prices

vfore detailed analysis of the manner in whach changes in relative
agricultural prices redistribute income and the capacity to save and
invest amongst various socioeconomic groupings 1s 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 impacl of relative agri-
cultural price changes In the period studied, 1959-1967, agricultural
workers improved their position relative to other groups Nonagricultural
vorkers 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 conelusions from the above analysis are summarized
in Paper 3% It is shown that both conceptually anl in practice it 1s
clearly possible for the agricultural sector to make large net transfers
of resources to other sectors of the economy. It is shovm that if these
resources are used productively the rate of economic growth can be accele-
rated. The anelysis shows further that net resource transfers are tech-
nically possible wath a technologically stagnant agriculture but that
under such circurstances transfers are difficult to achieve waithout an
ecoanomically and politically powerful landlord class motivated to invest
in the domestic industrial sector, a powerful unitery government or major
export crops It 18 pointed out that the first two conditions rarely
hold in contemporary low income countries Contemporary low income
countries with major export crops are among the few that tax agriculture
heavily

Thus it 18 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 waith requirement of large
additional investment in fertili er and water is discussed in detail
This has complex amplications to the determination of price policy. Once
effective devices have been developed for achieving technological change
in agriculture a wide range of devices may be usedl to facilitate trans-
fers of resources--including taxes of many types, lower relative agri-
cultural prices and direct investment outside of agriculture by wealthy
sgriculturalists

If a low income country is to grasp the type of opportunities so
well exploited by Japan and Taiwan 1t mus’% develop the infrastructure
of research and related institutions for developing, adepting and apply-
ing suitable hagh yielding crop varieties and then must insure ready
availability of a large quantity of complementary innuts such as fertil-
izer. The ready supply of inputs is crucial to the process as the econ-
onic incentive for using the inputs 1s raised by technological change
itself As will be indicated later in thas report the processes of
technological change open major opportunities for a positive agricultural
price policy at the same time that they set meuny restraints upon the form
which that price policy may take



IIX. Agricultural Prices and Growth in Agricultural Prodq(tion

Introduction
2
ﬁ‘ Agricultural price policy can play a useful role in facilitating
technological change and increesed production, Unfortunately public
policy pronouncements tend to exaggerate what price policy alone can
do and to understate :ts complementary relation to other policies for
agricultural development

L]

A technologically stagnant agriculture depending prinarily on famnily
supplied inputs and very little upon wurchssed inputs will at best pro-
vide a much smaller percentege increase in aggregave production than any
3lven percentage increase in prices Aggregate supply response is highly
inelastic Thus the cost of increasing aggregute production through
brice increages 18 high i1n relation to the increase in production

There iz ample evidence that a traditional agriculture may respond
to ‘changes in relative prices of azricultural commodities by changes in
the proportion of acreage devrted to those commodiiies However, the
increase i1n prodvcition of one cormodity 218 largely balanced by a decline
in production of another commodity as acreage is transferred from one
to the other

' 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 may be provided However, large price increases
an 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 bv 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 nct
nearly proportionate to the increased prices Such price increases are
a sign ‘'of relative failure in agraiculture, not a cause of later success.

Major technological change such as the recently developed high
yielding varieties of food grain crops have two influences vhich are of
1mportence with respect to price response and price policy First, such
technological changes reduce the per unit cost of production  Since
farners respond to profitability, the effect of such per umat reductions
'in cost are similar to the incentives of ircreased prices There is thus
ancentive to increase production  Second, such innovations normally
increase the profitability of using much larger quantities of purchased
anputs, fertilizer in particulur, which bave elastic supply functions
The result 18 to make production more dependent on purchased fertilizer
and to make production more responsive to relative crop feriilizer prices

n
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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 caprtal evailability and the
slope and shape of diffusion curves, The studies which we have conducted
Plgoe particular emphasis on the latter Because we have been largely
concerned with the dynamics of agracultural development, our studies of
praice response have emphasized price policy as related to technological
change and the inputs associated with technological change Ve conducted
one major study of the demand for fertilizer in India and three studies
of the econonics 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 innovations

Determinants of the Demand for Fertilizer

The detailed anelysis of fertilizer use in India (Paper 24) ghowed
that relative price of 1ertilizer was an important factor in determyning
the rate of growth of fertilizer use Analysis of the data suggests
that this is not because it substanlially affects the most profitable
quantity of fertilizer used but rather 1t 1s because a highly favorable
price relationship greatly accelerates the diffusion pattern for fertil-
izer This 1s presumably because the greater total profit from the ugse
of fertilizer reduces risks by giving a shorter pay-off period, increases
capital availability through the higher rate of return and results in
much larger forgone profits 1f fertilizer 18 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 i1n
the relative price of fertilizer 1s unlakely to result in a drop 1n
fertilazer use This hypothesis was substantiated by the observation
that in a period of favorable price relationships, fertilizer use was
teken up by many farmers who had not previously used 1t but the rates of
application did not increase 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 S0
percent to 75 percent of optimal levels resulted in only very small
declines in total net income from use of fertilizer. Thas 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 elso found that the tendency for those with small farms to
use less fertilizer than those with large farms seemed more related to,;
differences in irrigation potential, in so0ils and other physical factors
rather than capital, credit availability and education Similarly, it
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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 grein crops was
greatéer and a higher proportion of farmers used fertilizer .aan where
food grains were not grovn in association with high response cash crops
It was noted that a number of caesh crops such as oil seeds did not re-
spond at high profit levels to fertilizer use and hence vere not fertil-
ized more heavily than food graine It was found that the profitability
of fertilizer use and intensity of use vas very closely associated with
irrication

Where technological change associated with new hagh yielding vari-
eties wvas availlable, profitability of use of fertilizer rose to :xtremely
high levels and the rate of diffusion was extremely rapid. In these
situations the most vportant factor associated with rapid growth in
fertilizer use was solving problems of supply and distribution rather
than price,

Determinants of the Demaiid for Irrigation

* 7 A detarled study of well irrigation in northern Indie 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
then traditional varieties As a result, where this type of irrigation
prevailed, the new high yielding varieties were not grovm  Thus lower
cost water was crucial to adoption of the new high yielding varieties.

. Private tube wells provaided 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 '
systen, Vlith such very low cost water and wath a fully assured supply
farmers took up the high yielding varieties very quickly and obtained a
high rate of return on the packege 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
nore important than a substantially lower price For example, if farmers
without a private tube well purchased water on & contract basis from a
private tube well owner, he would have to pay 30 percent more per unit
for the water than if he hed 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 purchased
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“the private tube vell water had much higher levels of fertilizer appli-

_ cation and a much higher proportion of thear land planted to high yield-
ing verieties.

Thus we find confirmed results from the fertilizer study that price
policy should be seen as a supplement to other policies for increasing
production Farst, one requires rapid technological change, and second,
one must be sure that complementary inputs are readily available It a8
only after these two conditions are met that a positive price policy may
be ugeful It 18 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 weter from traditional systems of irrigation were relatively low even
with high yielding varieties Introduction of the high yielding varieties
however, substantially increased returns to vater and made t highly
profitable to make investments in pravat cube wells in situations in
which 1t had been at best marginally przofitable previously

An associated study dealing wat returns to supplemental irrigation
of rice in the context of traditional technology (Cornell IADP Tulletin
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 Jdeveloping the water are
exceptionally low This confirms once again that prace policy alone
hes very limited potential for bringing asbout increased production or
increased input use within the context of traditional low yielding
varieties which have low response to increased input use In the process
of developing this part of the study major methodological contributions
were made to the study of returns to supplemental irrigation in satua-
tions of highly variable natural rainfall Such analysis poses a number
of complex problems in probebility analysis which are dealt with in this
study.

Diffusion Patterns for New Technologyv

The study of diffusion of neveral asgricultural 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 availebility of fertilizer in nearby locations
led to relatively rapld 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 p. ~1cal and economic characteristics of
the innovation, input availability, relative rates of return as well as,
various socioeccaomic characteristics of the farmers Thus to be effecs
tive, policy to accelerate diffusion must be developed with a clear
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understanding of the nature of the innovation and the envirorment within
vhich it will be applied Use of price policv 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 marketins
channels for soricultural commodities in lov income countries prevent
agricultural prices from effici~niiv signalling for changes in alloca-
tion of resources and encouraging increased agricultural production
through improved producer incentives, Tt 1s generally assumed that mar-
ket channels are dominated by middlemen who are collusive and exploitive,
who have high profits, maintain high mergins between producer and con-
sumer and who, perhaps, use resources inefficiently,

An effective public price policy for the agricultural sector re-
quires that it be applied in the context of wel? working markets in
which middlemen pass consumer and producer sagnals efficiently and
effectively and that middleman mergins are minimized subject to the re-
sources required to provide the optimal space, time and form function.
Given the stercotype of the working of markets and the importance of
efficlently 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 was undertaken of the relationship between
supply and demand factors end price to see vhether producer and consumer
prices reflect underlying supply and demand shifts ?Papers 3 and &), 1If
they do not, there would be & 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 millk marketing in India, to test the concepts
developed ‘for & perishable commodity for which demand is likely to in-
cregse sharply with economic development (Paper 17).

Finally, special note was taken of the eftect of transportation
facilities and costs on the operation of markets and in price determin-
ation., A study of transportation economics in Nepal provided informs-
tion on this question in an enviromment which accentugted the factors
being stadied (Paper 32).

Price as & Reflector of Underlying Supply and Demand

In the case of India agricultural Prices were very closely related
to underlying ~upply end demand lactors (Papers 3 and k), For the period
1949-196k4 more than 80 percent of the variation in the food grain price
index was associsted with the real supply aund demend factors. These fac-
tors included population growth, income growth, change in the money fup=-
Ply and changes in production, imports and publicly held stocks. A sub-
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stantial coefficient on a lagged supply-demand vaciable suggests that
year to year changes in farmer storage stocks are an important determin-
ent of food grains prices in any one year. This close correspondence of
prices and underlying supply and demand factors suggests that the sig-
nels have not been significantly blunted by inefficient operation of the

rketing channels or by government policy suppressing agricultural
prices,

The Structure and Operation of Markets

Direct analysis ol the operation of markets in Indra confirmed the
above analysis. Papers 12 and 37 report these studies and serve as the
most carefully developed and delfinitive study of the operation of mar-
keting clannels for food grains in any lov income country. These studies
were based on and fucther refined the methodological contribution to
measuring the degree of perfection with vhich ma.kels operate developed
at Cornell by D¢, Uma J. Lele. Careful statistical analysis vas made of
the relationship between praces in different markets at the same poant
in time, at diafferent points an time for the same markets and from one
form of a commodity to another, Tn each case very close correspondence
was found betveen the various prices examaned. Differences in prices
from market to market, over time and from one form to another, were
roughly commensurste with the costs of providing those space, time and
formm utilitaes,

The close correspondence of prices in different markets suggested
that markets are highly integrated in Indra, greatly increasing the
@rfficulty of following collusive practices. Although average return
to investment and storage were commensurate wath costs the pattern of
seasonal price variations fiom one year to another changes radically.
As would be expected, in reasonably well working markets thece was no
consistent means of explaining the erratic changes *- the seasonal pat-
tern from one year to another.

Substantial imperfections vere found in the working of markets but
these, in general, vere not due to lack of competitiveness anong the
market operators but rather to deficiencies in transport systeums and
deficiencies in knovledge concesning crop size and storage stocks, In
addition 1t was found that a numbes of govermment price policies were
impeding modernization of the processing of rice. As one moves to pPro-
cessing technologies vhich require increased capitael investment 1t bew
comes increasingly important to l.eep processing lfacilities 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 ain East Pakistan (Pas
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 Paklstan as
compared to Vlest Bengal in India where in turn, markets work somewhat
less perfectly than in other parts of India The less perfect vorking
of markets in East Pakistan seemed to be due largely to poorer trans-
portation and communication facilities The Bast Pakistan study vas
particularly useful in showing the complex but economic patterns of
rice shipment, thereby indicating the difficulty of operating tight
control of market operations

Opecial Problems of Milk blarkets

Rapid technological change in agriculture and rising per capita
ancomes 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 produc.ion. ilerketing
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 studvy was felt necessary to development
of price policvy appropriate to such commodities

It was found that paucity of marketing facilities wa 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 wiih 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 8o
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 ma.or source of imperfections in the marketing system
a special studv of transportation was undertaken in a situation which
would spotlight the effects of transport improvement (Paper 32) The
area studied was the Pokhara Valley in Nepal which was Just being con-
nected to the Terai of India bv a new road #ajor changes in agricul-
tural price relationships took place as a result of the substantial
1aprovement in road transport which was reported It 18 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 i1mprovements in transport i1t is necessary to
combine them with technological changes in production and institutional
facilitation of increased inpul. supplies Under these circumstances
the price changes themselves ma; then have useful effects in encoursging
increased production.
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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 prinary products (Paper 28). It 18 clear from the analysis that if
price stabilizetion progrems are to be effective they must be based on
deteiled understanding of the nature and source of instability. Price
fluctuations may be a syaptom of a more fundamental problem and hence
a price stabilization program may simply mask the underlying problem
and divert attention from its solution,

It is also important to the development of price stabalization
policy whether the major source of instability is yield fluctuations
or price fluctuations HEmpiricel evidence indicates that the 1elative
importance of yield and price instability varies considerably from place
to place and time to time. The research also indicated that gspecific
progrems for price stabilization may under certain circumstances desta-
bilize income and other variables which may be of importance

The paper discusses a nunber of alternative stebilization policies
and a number of budgets are constructed showing the effects of various
types of stabilization policies Progrems discussed include buffer
programs, hedging on futures markets and price discrimination programs.
The paper also indicates that we have very little knowledze 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

19
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VI. Suunary - Development of Agricultural Price Policy

j@hé Occasional Paper series includes four sumary papers Paﬁer
34" sunmarizes the relationship between agricultural prices and other
devices for facilitating intersectoral resource flows Paper 38 sumna-
r%zes various aspects of the marketing efficiency studies in terms of
their policy 1mplications Papers 0 and 27 summarize various aspects
of the studies with respect to the functions of agricultural prices and
development of a practical agricultural price policy

Criticism of the Past

Much past discussion of agricultural price policy has suffered from
misplaced ewphasis First, agricultural price policy has been viewed
too much 1a the conlext of a technologically stagnant agriculture and
not enough in the context of production increasing technological change
Second, emphasis has been too much on effects of the average level of
agricul tural prices relative to other prices rather than on the effects
of instability of agricultural prices Thard, policy has been too much
concerned with the direct relationship between agricultural prices and
far level production and not enough with implications of price insta-
bility to development of a marketing and processing industry which is
efficient, technologically advenced and stimulating to increased produc-
tion, likewise there has been insufficient recognition of agricultural
Price effects on consumers and industrial cost structures. Fourth,
past discussion has been too much concerned wavh prices of food grains
relative to other agricultural commodities vhich have elastic demand
end which offer potential for inecreased intensification of farming and
expanded rural employment

These misplaced emphases reflect first of all a scarcity view of
the agricultural sector which sees a food production crisis in the face
of rapidly growing population and does not look beyond immediate food
needs to the broader positive role which the agricultural sector can
play in the total development process Second, it reflects failure to
recognize the nature of technological change in the agricultural sector,
the opportunities which that provides for rapid increase in production
at decreasing pex 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 egricuvltural prices are
an exceedingly importent indicator of underlying economic relationships,
Agricultural price policy can play a positive role in development but
that policy must not deal with Just the symptoms of underlying problems
and thereby divert attention from those underlying problems ‘hen agri-
cultural prices rise relative to nonagricultural prices, that is an
indication of failvre of agricultural Production to keep pace with growth
in demand incident to development of other sectors of tne eccomy In
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particular it probably reflects failure to develop and diffuse produc-
tion increasing technological change. It 18 important to find out why
development processes in agriculture are not succeeding in these circum-
stances and to take steps to deel with this failure. .

ILikewise, 1f agracultural prices are declining r:lative to nonagri-
cultural prices 1t may indicate substantial success in technological
change in agriculture and call for effort to expand demand in the non-
agricultural sector more rapidly through an expansionary employment
policy, In low income countries 1t 1s easy to expand the demand for
egricultural comiodities 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 most effective
developaent oriented means of influencing agricultural prices, Treat-
ment of price syuptoms may divert attention from policies which could
accelerate arowth and broadly diffuse the benefits of growth

Change in domestic agricultural price relat:onships may also re-
flect changes in international prices Agein it is irportant not to
treat the donestic price syiptoms without diagnosing the underlyang
causges,

Limitations on Price Policvy

There are major economic and administrative restraints limiting
the exercise of agricultural price policy. On the econcmic side, one
is lirmted in the use of high agricultural prices for transferring
regources into the asgricultural sector by the generally low incomes and
consequent scarcity of capital, savangs and investment in low income
countries Under these conditions there is need for agriculture tq
generale a substantial portion of its investment resources by its own
savinge efforts

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

On the administrative side it must be recognized that a major effort
to raise the general level of agricultural prices is likely to requare
a substantial cuantity of admanistrative resources which exre not only
scarce in & low income country but are in great demnand for operating
other govermment programs--including the development of research stations,
input supply lines and other institutions necezssary to rapid technologicel
change in agriculture and rapid increase in agricultural production

Given these restraints on price policy it 18 important to recog-
nize what the objectives of agricultural price policy are and vhat its
inflvences may be Then one must recognize the nature of policies
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aacillery to,price:policy-and.fromithat:proceed to determining the netual
agricultural price policy. o . ‘

Objectives of Price Policy

i Agriculturel price policy is a means for influencing the alloca-~
tion of resources for achieving society's objectives of growth and
equitable distribution of income. Fornulation of agricultural price
policy 18 complicated by the multiplicity of often conflicting functions
which agricultural prices perform, including: (1) allocation of regources
between agricultural and nonagricultural sectors, (2) allocation of
resources within apriculture, (3) facilitating higher 1ates 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 incoue distrabution because agriculture produces the consumer goods
which comprise the bulk of expenditure by low income people Even
though agriculture is primarily a consumer goods producing industry,
agricultural prices affect capital formation in the industrial sector ¢
by their influence on distribution of income, wase rates, industrial
profits and government net revenues

With respect to efficient allocation of resources it must be
renenbered that the personnel and structure for spuministering price
bolicy are also scarce resources that must be rllocated efficiently
This places an important restraint on choice of opti al price policy.
Finally, the actual price policy chosen will refleci the state of lmow-
ledge concerning the various variables Uncertainty regarding the effects
and objectives of price policy will normally necessitate adoption of
policies different then those which would be preferable under conditions
of certainty ’ ‘

i

Policies Ancillary to Price Policy

There are three sets of policies which are particularly important
as‘ancillaries to price policy The burdens on price policy alone will
br much less 1f these policies are adequately pursued.

' 'First it is crucial that resources and admiaistrative talent be
allocated to domestic resea.ch efforts so as to generate the new crop
verieties and agricultural practices that are the basis for y1eld increase
ing cost reducing {echnological change in egriculture. A successful
program of development of research institutions for turning out a steady
flow of such innovations will 1tself provide substantial incentives to
farmers to use more inputs and to increase agricultural production, and
thereby reduce the burden which must be carried by price policy., Effec-
tive government action in this respect requires allocation and adminis-
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tration of substential financial:and/physical resources as;well as‘public
administrative talent.

Second, as technological change is successfully introduced and the
demand for inputs such as fertilizer and water 1g sharply increased, it
is necesrary that administiative and resource allocational decisions be
made which make a greatly increased 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 vasic
supply problems are not solved

Thard, steps must be taken to ensure a smoothly functioning, reason-
ably low cost transportation system, including adequate farm to market
roads Unless efficient iransport 1s available there will be such large
price margins between producers and consumers and such poor operation
of markets that & public price policy will operate exceedinglv ineffi-
ciently in meeting its objectives

Although these three sets of measures are of course not the only >
measures necessary to technological change aad 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 wathin its proper place relative to various other mechan-
1sms for hastening technologicel change and growth in agricultural pro-
duction in a manner which fosters over-all development processes,

A Positive Prace Policy

! Given the objectives stated above and effective operation of the
encillary policies set forth there ithen 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 wath respect to
the demands on price policy and the admunistrative and other resources
for operating zt.

A price policy 18 suggested for the basic food grains--normally a
small number of closely related commodities, relatively nonperishable
and, for most countries, consumed largely in the domestic market For
these commodities, a set of support prices would be set annually, with
erphasis 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
varyang inversely wath the size of the crop The level set would be
wodestly below the calculated suppl r~demand balance price The purposes
of this policy are protection of farmers against market inperfections
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-
ing rice nillers and livestock feeders, protecting them from large erratic
short-term fluctuations in pricee and supplies, and protection of low
incoue consumers fron large erratic changes in supplies and prices.

Announceuent of the support level would be made somewhat before
harvest time, but sufficiently late to allow a reasonably accurate
estinate 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 vear, and occesionally carried
over to later years.

In operating agricultural price programs 1t is important that
provision be made for a fully adequate seasonal price rise to cover full
storage costs If that is not done the govermment operation will dis-
place private storage at great total cost to the government, substantial
likdihood 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 i

There 18 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 the goverment *is not prepared
to offer the fvll requirements of efficient marketing eervices

Setting of domestic sgricultural 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 internetional prices it should
be-done in full recognition of the implications to transfers of resources
emong sectors in the domestic economy and to that country's own trade
‘policies
“ 1

+ The price policy so recowmended has four major assumptions First,
rapid agricultural development 15 based on per unmit 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 mnay slow technologicael change, but
the prime function of price policy 18 to meet problems resulting from
technological change rather than to create technological change  Second,
as compared to high income countries, the demand for agricultural com-
nmodities is less inelastic with respect to price Thard, because far-
mers, especially low income farmers, rctain substantial proportions of
what they produce for home consumption, the effect on farm incomes of
given merket price declines is much less than in high income countries
Fourth, in the dynamic context of technological change and economic
growth the bas. ¢ price problem for agriculture 18 one of year to year:
instability, a problem vwhich is particulerly great in low income coun-
triee’where the operation of markets may be particularly imperfect.
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+ The concern for year to year price instability in a context of
development asswaes significant market imperfections The method sug-
gested for setting the support level achieves little in a situation of
perfect knowledsge and perfectly functioning markets However, despite
competiti /e conditions facilitated by easy entry, a large number of
participants and a high degree of market integration, there are substan-
tial, difficult to remove, market imperfections in Low income countries
tracing fron costly end uncertain transport facilities and lack of lnow-
ledge of crop si1ze and storage stocks There 18 a tendency for such
1arkets to operate naively and for movement in one drrection to accunu-
late

Particularly vhere techaological change and econoumic growth are
both new phenomena one can expect sharp changes in supplies of particu-
lar commodities as new technologies affect first oae and then another
comiodity and as demand shafts accompany rising incomes  Suck shifts
in supply and demand can result in substantial changes in praces which
may be accentuated by market imperfections These shifts in turn are
& majyor cause of highly erratic seasonal patterns. Long run efforts
should be made to remove market niperfections at the source througn
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.

d

Even supporting the prices of only the basic food grains runs the
risk of exceeding the administrative, financial and physical storege
facilities availeble to government The problem would be accentuated
1f one supported prices of peiishable commodities as well. In addation,
the complexity of setting suitable relationships amongst prices of
verious commodities increases substantially as the number of commodities
increases This will fucther strain the overnment's supply of analysts
and administratos However as potentials for increased processing grow,
it may be necesss to encourage such industries wath price stabilization
proprams--perhaps vurough encouragerient 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 repad
technological change and income growih, resources chould gradually be
shifted away from these comiodities toward the more income elastic
agricultural commodities There is a danger that limiting a price sup-
pvort progrant to food grains will channel resources towards rather than
evay from them Thus preat care must pe used in setting stebilization
support levels

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



26+

and. hence pose inmense problems for the operation of a support .program.
Presuﬁaplyﬁthe most, effective means, by which governmont policy can
improve prices for, these commodities is through improved marketing
facilities

1 ) )

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 pro-
Jectione of population and per capita income, estimates of income elas-
ticity of demand and a measure of inflationary factors such as the money
supply Supply may be estimated eiti,ov by simple observation or through
projections takiag into account changes .- *echnology, inputs and
weather From such information a moderat: _.r reliable price estimating
equation can be developed As indicated abov. . estimates of support
price will have to be coordinated with national trade policy, requaring
comparison of estimated support prices with estim.ted international
prices and study of the likely effects of any discrepancy between the two

If government capacity to support prices 1e weak and weather fluc-
tuat;ons large, it will be important to meke the estimate close to har-
vest time The weaker the government support power, the wider the level
should be between buying and selling prices and the greater the allowance
for seasonal price increases If weather fluctuations are unimportant
or capacity to support great, little will be lost by setting prices even
in advance of pPlanting, and the greater the risks that can be taken in
setting prices close to estimated levels The proposal suggested here
is complex and requires substantial numbers of trained personnel for its
operation It may fail for thet reason alone In leveling this ecriti-
cism it should be noted thal the objectives and the mechanisms are much
less complex than Price policies generally recommended Any price sta-
bilization program should be entered only after careful thought, full
recognition of the problems, the Probabilities of failure and the impla-
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 improving
technology and hence declining umit costs, The basic incentive for .
expanding production is provided by declining unit costs and not by
rising prices For similar reasons input subsidies are not recommended,
except perhaps 1n early stages of innovation

The objective of the policy stated 18 no% a constant level of agri-
cultural prices Vhen favorable weather hasg provided a large crop, prices
would be lower than when unfavorable weather has provaided a small crop.

In low income countries, the scope to expand consumption, even of basic
food grains, through lower prices is greater than in high income coun-
tries Further, real incomes of farmers tend to be higher with a large
supply than with a small eupply That is, of course, the opposite of
the relationship expected in high income countries The reasons for
this reverse relationship are (1) demand 1s much less inelastic with
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respect to price in low income countries, and (2) a substantial propof{
tion of basic food commodities are retained for home consumption and
are not affected by a price decline incident to greater production Of
covcse, 1f 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} > 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 15 a naive
assunption here that economists set agricultural support prices In
practice political processes may dominate This argues for caution in
imitiating 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 amperfections

There are two basrc considerations in decading how much below the
supply-demand balance price supports should be set Farst 1s the finan-
cial, and administrative cupacity 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 purchascs and the lesser the
capacity to estimate the nornal supply-demand equilibriwa price, the
greater the discount to be set for the support price The greater the
discount for the support price the less helpful it wall be to farmers.
On the other hand, if the support is set so high that 1t cannot be wain-
tained, confidence in the government's ability to support prices will
be destroyed and susceptibility to sharp price decline increased

Amnouncement 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 fluctuations 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 them just prior to harvest The converse is
the case for consumer real incomes

Ammouncing the support level prior to planting is necessary if the
objective 18 to cavse 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 sgriculture

Supports announced prior to pPlanting followed by unexpectedly large ,
acreage planted or unusually good vweather may place burdens on the govern-
ment which it is not able to sustain 1hth a resultant sharp price
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decline, farmers would be even less willing to plan on the basis of
govermment supports in the future. Recognition of this problem may
require that supports established prior to planting be set at a lovel
lower than would be Justified by later information. This could form
prart of a useful two -stage setting of supports~--a conservatively low
level prior to Planting and a potentially higher level prior to harvest.
It is, however, doubtful that the pPreplanting price would have sufficient
credibility o be useiui 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 pro~
tecting farmers from excessive price instability. It is put forth for
a context in which price instability may increase due to the very pro-
cesses of development themselves It has the further adrantage, 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 egricultural commodities. Thus moderni-
zation of rice m1lling, 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 as
feed prices become somewhat more stabilized and that in turn will give
further encouragement to the various agricultural industries whicn
brocess livestock products Increased price stability will'encourage
increased entry and competition into various parts of the marketing
channels, again providing greater conpetition and relatively lower
margins  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 certaainly 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, Sumary

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
importent role.

Price policy for agricultural development has generally over-
emphasized (a) raising the average level of egricultural prices relative
to other prices and (b) the role of agricultural price stabilization in
stimileting agricultural production, Insufficient attention has been
given to the role of agricultural prices in (a) stimulating modern agri-
culturel processing industries and a politicelly 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 nonagracultural sectors; (b) allocation of resources waithin
agriculture; (c) facilitating higher rates of savings end investment;
and (d) distribution of income amongst regions, sectore 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 nross gains of such policy in agriculture must be compared with
the losses in other sectors.

In general, rising agricultural prices signzsl a relative failure
of agricultural development policies. Ideally sgricultural price policy
should supplement basic policies for [acilitating 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 destebilizing to prices.

Administrative and financial restraints normally limit price polacy
to measures for stabilizing prices wathan 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-
opitent of modern agricultural processing industries which currently
represent one of the most important links in the marketing system,
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VIII. List of Publications

A. Occaesional*Papers

*1.Cornell! Univérsity -  USAJD Prices Research Contract
- p Pt

by o ' LAY ¢ 1 ! !
tDépartment of Agricultural Economics, Cornell University

A
e e

John W, Mellor

A series of studies of topics relating to agricultural prices and
economic .development 1s being carried on at Cornell University as part
of a USAID financed contract, The Director of the project 1s John W.
Mellor, The program of study covers three major areas of inquiry:

1) the role of prices in intersectoral income and capital tiansfers;

2) the effect ol price relationships on agricultural production and
marketings; and (3) the factors affecting urban prices ol' egricultural
commodities. Thus, in total, these studies are concerned vith the ef-
fects of agricultural prices on the nonagricultucral secters of the
economy, with their effects on the agricultucal sector and with the
manner in vhich agricultural prices are determined, Over the course
of the contract a substantial number of sludies are being carried on
in various countries and dealing with various aspects of the processes.

A basic objective of the contract wath USAID for the conduct of
this research is not only to produce useful research results, but also
to provade structured research experience to research persons so as to
enlarge the pool of trained manpower for the analysis of such problenms,
For this purpose the research on this project 1s accomplished pramarily
through the use of Ph.D, cendidates at Cornell University vho use ihe
specific studies conducted as Ph.D. dissertations. The defimition of
the overall project has purposefully been kept broad and flexible to
facilitate the attainment of this additional objective,

The followving is a list of Occasional Papers so far completed as
part of this program of research, In a number of cases, pepers have
been republished an journals, The specifics of such publication are
given below, T
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Year

Oct,
1567

Oct,
1967
Teygoroent

;Dec.

1967

Jan,

1968

Apr,
1968

pen

Title
,“Change in Relative Prices ol Agricul- /" Joh. Wilifellor
tural Commodities, India, 1952-53 to and
.196L-65" vt =i 7.¢ - Ashok ;Dar

(Published in Asricultural Situation in
India, Junuary, 1968) '

"Notes on Foodgrains Prices, India, John VW, Mellor
1967-68 to 1968-69"

7
"Determinants and Development Impli- . « John!W, Mellor -
cations of Foodgrains Prices, India, s gndir
1949-50 to 1963-6L" Asghok ‘Dax
(Published i1n The American Journal of "
Agracultural Economics, Vol. 50, No, Y%, -

Nov,. 1900)

1

"Domestic Terms of Trade and Economic Ashok Dar
Development of Indxa, 1952-53 to 1964-G5"
(Cornell International Agricultural

Development Bulletin #12)

"Note or. Agricultural Price Policy - John W, Mellor
1968 Indian Wheat Price Support" . )

"
t

"The Functions of Agricultural Prices  John W. Mellor
in Economic Development" }

(Published in the Indian Journal of

Agricultural Economics, Vol. XXI1T,

No, 1, Jan,-March, 1968)

"Reviev of George Blyn, Agricultural John W, Mellor*
Trends in India, 1891-1907  Output,

Aveilability, and Productivity”

(Tublished in the Lconomic Development

and Cultural Change, Vol, 16, No, 3,

April 19

"Farm Management Extension in a Modern- John W, Mellor
izing Agriculture”

(Published an Netherlands Journal of

Agracultural Science, 16, No., L, 1968)

"Opportunities and Problems Associe John W, Mellor
ated with Wheat Production, Marketing
and Pricing in the Kathmandu Valley"
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15, Jan.

1969
16, Jan.

1969
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Title Author

"Wheat Production 'and’ Utilization as a John W, Mellos
Leading Edge for Desvelopment in the
Kethmandu Valley"

"Statistical Tables, ilethodology, 'Data  Téng-hui Lee
Sources and Conclusions Regarding

Intersectoral Cspital Flows in the

Economic Development of Taiwan, 18¢5-

1960"

"Working of Grain llarkets in Selected  Unma J, Lele
Statea India, 1955-56 to 1964-65"

"A Study of Movenment in Pricgs of M, B, Mathur
Selected Items of Foodgrains and In-

dustrial Raw Materials in India 1939

to 1967-630"

"Increasing Fertilizer Use in Indian Gunvant M. Desail
Agriculture”

"A Note on the Distribution Effects of Roberto Echeverria
Chilean Agricultural Price Policies"

"Beommic Analysis of Well Irrigation, T. V. Moorti
Aligarh District, India"

“The Modernization Decision in Indian Ray V. Nightingale
Urban Fluid Milk Markets"

1t

, ,Papers 18 through 23 are basic data papers only alrea
out of print but available on a short-term loan bhasis only.

28, Mar,

1969
19. llar,
R N 1969

Summary Tables. Average costs and r=-= Brook A, Greenar
turns for two years, June 1967 through & Jerachone
June 1968 for 139 farmers in Tambon Sriswasdilelk
Kungsamphaov, Thachanuan and Hangnau~

sakhon, Amphoe Manorom, Changwat Chainat

Sunmary Tebles: Average costs and re- Brook A, Greene
turns for two years, June 1968 through & Jerachone
June 1969 for 128 farmers in Tambon Sriswasdilel
Kungsamphaov, Thachanuan and Hangname

sakhon, Amphoe Manorom, Changvat Chainat
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Date
Paper Month
No, Year Title Author -

20, Mar, Summary Tebles of the Kasetsaru-Cor- Brook A, Greene
1969 nell Agricultural Economics Research & Jerachone
Project, Amphoe Manorom Social, Tractor, Sriswasdilek
Waterpump, Insecticide and other Chemi-
cals, Fertilizer

21, Feb. Summary Tables for Rice Double Crop- Brook A, Greene
1969 ping (Dry Sesson 1957) and Vegetable & Jerachone
Prodvction (Dry Season 1968) Tembon Sriswasdilek

Kungsamphaow and Thachanuen, Amphoe
. Manorom, Changwat Chainat

22. Marx, Sumery Tebles of the Kasetsart-Cornell Brook A. Greene
33969 Agricultural Economcs Research Project, & Jerachone
Amphoe Manorom, 1968 Crop Year Srisvasdilek
23, Dec, Summaxry Tables of the Kasetsart-Cornell Brock A, Greene
1968 Agricultural Economics Research Project, & Jerachone
Amphoe Manorom, 1967 Crop Year Sriswasdilek
2L, July "Growth of Fertilizer Use in Indien Gunvant M. Desai

.. 1969 Agriculture" *
25, Aug. "The Relationskip Between Agricultural U. S. Bave
1969 Production and Industrial Cepital For=
metion in India, 1951-52 to 1964-65"

26, , Oct, "An Economic Analysis of Resource Use V. .P. Shukla
1969 in Farming, Jabalpur District, Madhya ‘
Pradesh, India, 1967-68"
27, Aug. "Agricultural Price Policy in the Johm, W, Mellor
1969 Contexl of Economic Development" -

20, Sept. "Stebility for Primery Products: _W. G, Tomek
1969 Means to What Ends?"

29, March "A Comparative Study of Well Irriga~ 7. V. Moorti
1970 tion in Aligarh District, India"

30. *-.[Tune M"Intersectorel Transfers of Income Roberto Echeverrisa
1970 and Relative Prices in Chile: His- . )
tory and Policy" , »
3L, June "The Structure and Perfomaguce of the’ 'M, 0, Farruk
1970 Rice Marketing System in East Pakistan" -
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1970
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Title Author
"The Impact of the Sonauli-Polhars
Highway on tbe Regional Income and
Agricvitural Production of Pokhars,
Valley, liepal"

Mark C, W, Schroeder
& Daniel G, Sisler

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

Una, J, Lele

"Technological Change in Agriculture
and Intersectoral Resource Flovs"

John W, Mellor

Shigemochi Hirashims,

14

"A Brief Bibliographical Sketch on
Intersectoral Capital Transfers in Japan"

"Fertilizer Adoption and Use in Anphoe
Henoron, Thailand, 1967-69"

Brook A, Greene

"An Analysis of Modernization of the
Rice Milling Industry in India"

Ume, J, Lele

"Elements of & Food Marketing Policy" Jdohn W, Mellor

Papers as of June 30, 1970
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B, Cornell Internmational Agricultural Development
Publication Bulletins Related to this Project

Coples of the following bulletins mey be had by writing to ILuternational
Agricultural Development&sCornell Research Park, Bldg. "/, Cornell Univer-

sity, Ithaca, Nev York 14850,
No. Iitle Anthor
2 Estimates of Changes and Causes of Change in {Une,J. Lele &
Food Grains Production, India, 1949-50 to John W, Melloxr
, 1060-61 '

B
i

6 Estimates and Projections of Milk Production and John W, Mellor &
+ . the Use of Concentrate Fceds, India, 1951-1976 Bruno C. de.Ponteves

v L

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

\/ 12 Domestic Terms cf Trade and Economic Develop- Ashok K. Dar
ment of India, 1952-53 to 196l-65 '

V15 .. The Modernization Decision in Indian Urban Ray W. Nightingale
Fluid Milk Markets s

‘/17 Agricultural Production and Industrial Capital Ujager 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
Irragation in Determining Ferm Resource Use, Shukla

Jabalpur District, India, 1967-68

/ 2l 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





