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PREFACE

Most governments intervene in the price-setting ﬁechanisms and distri-
bution systems for food and other agricultural products in many different
ways and for various reasons. In developing countries, governments often
follow policies that lower the relative prices of agricultural products and
increase the relative prices of industrial.products. Tax, trade, credit,
and exchange-rate policies are commonly used instruments along with direct
agricultural price and market-control measures. A study of price distortions
in the Ivory Coast in the 1967-72 period concluded that government policies:
1) discouraged agricultural output, 2) encouraged capital-intensive agricul-
tural production techniques using imported machinery, 3) caused private prof-
itability of new industrial activity to diverge substantially from social -
profitability, 4) resulted in negative value-added in the processing of agri-
cultural exports, and 4) favored production for domestic and West African
markets over international exportimarkets.- (Pursell, Monson and Stryker)l/

In contrast, developed countries often use product and trade policies
to benefit farmers. The typical result is to create surpluses that have
often found their way to developing country markets and further depressed
domestic prices there. Peterson found that real farm prices received by far-

mers in LDCs have been substantially lower than those received by farmers in

1/

="For a review of other studies, see Lutz, E. and P. Scandizzo,
"Price Distortions in Developing Countries: A Bias Against Agriculture."
Euro. Rev. Agr. Econ. 7-1(1980):5-28. (All references used in the preface
are contained in the ligt at the end of Chapter 1.)




developed nations.z/ He showed that differences in product/fertilizer price
ratios on the order of four to five times or more existed in 1968-70. With
few exceptions, price relationships were more favorable to farmers in devel-
oped countries than in the LDCs he studied.

The industry-urban biased development strategies adopted after WW II
in many countries were based on several assumptions:

1) that industry provided a more rapid means of growth, and that
achieving that growth depended upon large transfers of investible
resources from agriculture to industry;

2) that higher food prices lead to higher urban wages and lower profits
for manufacturing firms; and

3) that agricultural production is not very responsive to changes in
intersectoral terms of trade.

Lagging agricultural production, food shortages, and rising food prices
in many developing countries have led to increased concern over policies that
reduce production incentives and lower food output. It is obvious that in
many countries there is not enough food and that many physical, biological,
and economic factors constrain agricultural production. At the same time,
large sums of domestic and external capital are being allocated to raise food
production in these countries. Schultz has been in the forefront of econo-
mists who believe that many low-income countries are foregoing needed and
possible increases in agricultural production as a consequence of economic

policies. He has recently written:

2/

='To avoid exchange-rate distortions, Peterson divided wheat-equivalent
prices in domestic currency by the domestic currency price of commercial
fertilizer. Thus, '"real" prices reflected product-fertilizer price ratios.
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"It is my contention that the unrealized economic potential

of agriculture in many low-income countries is large. The tech-

nical possibilities have become increasingly more favorable, but

the economic opportunities that are required for farmers in these

countries to realize this potential are far from favorable. Thus,

for want of profitable incentives, farmers are not making the

necessary investments, including the purchase of superior inputs.

I argue that interventions by government are the primary cause of

the lack of optimum economic incentives. Although it has not

always been by design, the state of incentives in many low-income

countries suppresses the economic opportunities of farmers."

(Schultz, p. 7)

Greater emphasis by donor agencies and LDC policy makers on rural-
oriented development strategies that meet basic needs, provide employment,
and benefit the lowest income population strata, has also shifted interest
to policy interventions more favorable to agriculture. The focus of this
manual, however, is neither on the evolution nor the effects of recent
pricing policies in developing countries. Rather, its purpose is to provide
an overview of the role of analysis in formulation and implementation of
pricing policies, and a general survey of approaches that can be used to
analyze the impacts of market and price interventions. Chapter 1 contains
a general review and discussion of policy analysis within the planning pro-
cess and data and information systems. Chapter 2 deals with the analysis of
stabilization and price-support programs. Chapter 3 considers input subsi-
dies. Chapter 4 analyzes trade and exchange-rate policies. Chapter 5 con-
cerns food subsidies and food distribution policies. Basic econometric con-
cepts and procedures are reviewed in Chapter 6.

The manual is designed for use in short-term training and self-study
for staff members in planning and policy analysis offices and agencies in

Latin America. The emphasis is on basic economic concepts and econometric

tools that can be utilized to evaluate the effects of existing policies and

1id



predict the consequences of alternative policy choices. It is meant to be
useful in practical policy analysis, and thus sacrifices some theoretical
rigor in favor of simpler, more straightforward analytical approaches.

In addition to chapter references, annexes at the end of Chapters 2 - 5
contain annotated bibliographies. These are designed to provide convenient
access to selected sources for those using the manual who wish to pursue the

topics covered in more depth.
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CHAPTER 1

ANALYZING PRICE AND MARKET--

INTERVENTION POLICIES






Policy Analysis Within the Planning Process

In a general sense, planning can be conceptualized as a process for con-
trolling public-sector and private-sector actions that determine a country's
economic énd social development. The outputs of the planning process are
public sector policies, leading to the definition of planning as a continuous
policy-producing process. (IICA, p. 3)

The main agents within the planning process are the planners and the
policy decision-makers. Planners are responsible for policy analysis,
decision-makers for policy decisionms.

Policies represent the application of all instruments available to the
public political-administrative system for influencing the socioeconomic
performance of the economy. Since agricultural development must be viewed
within a context of national multisectoral development, agricultural policies
include all the instruments that affect the performance of that sector.

The political-administrative system, composed of polciy decision-makers
and executor agencies, is responsible for the formulation, implementation and
evaluation of policies oriented toward influencing actions of socioeconomic
agents to accelerate achievement of desired goals. Although planners are not
responsible for policy decisions and administrative actions to implement poli-
cies, they have an important role to play in support of these actions. (IICA,
pPp. 12-36)

In a broad sense, policy analysis refers to all activities that generate
and present information to improve the basis for decisions by policy-makers

and implementation actions by executor agencies. Analyses can range from



informal advice, possibly based on nothing more than intuition and opinion,
to formal studies requiring extensive data gathering and processing. Policy
analysis, therefore, is the process that produces analytical information for
the purpose of improved public policy decision-making and implementation.

Policy analysis has an important role to play in each stage of the
planning process. 1Its use is most familiar within the formulation stage,
where its main contribution is to identify and compare policy alternatives.
The elements of the policy analysis process can be identified as: 1) deter-
mining objectives, 2) designing alternatives, 3) comparing alternatives, and
4) interpreting and presenting results. These elements are discussed in more
detail later in this chapter of the manual.

In the implementation stage, the primary role for policy analysis is in
the specification of concrete policy measures. These measures represent
specific actions to be carried out by the executor agencies of the political-
administrative system. Their role is to operationalize the policy decisions
made by policy-makers.

The function of evaluation is to review and assess the policies and
policy measures formulated and implemented by the political administrative
system. The purpose is to feed back information on the positive and negative
impacts of policies such that specific policy measures can be revised, cor-
rective policy modifications can be instituted, or new policies can be formu-
lated.

While policy analysis within the formulation, implementation and evalua-
tion stages can be presented as conceptually distinct, in practice it is more
of a continuous activity. The same analytical framework and techniques used

for the comparison of policy alternatives are also used to analyze the speci-



fic policy measures for the selected policies. Similérly, the evaluation
of policies can be thought of as an ex post verification of the ex ante com-
parisons of policy alternatives.

As an example of these abstract ideas applied to price policies, many
countries have public policies for basic foodgrains that are supposed to bal-
ance the ngeds and interests of consumers, producers, middlemen, and the gov-
ernment itself. The design of a policy regime for foodgrains, for example,
is what is meant by "formulation." The year-to-year application of specific
policy measures within that regime is "implementation." The measurement of
impacts leading to revised policy measures or reformulation of the policy
regime is "evaluation." Policy analysis refers to all the activities within
the planning system that provide information to policy decision-makers and
executor agencies in the political;administrative system useful for formula-
ting, implementing, and evaluating price policies.

The approach advocated here does not mean that policy analysis is a
panacea for all defects in public decision-making. Decisions on government
policies are fundamentally political, nof analytical; decision-making at the
public level is the responsibility of politicians, not policy analysts. The
goal of pplicy analysis is to help a policy-maker make a better decision than
he otherwise would have made. But analysis is limited in many ways--by con-
cepts, data, time, human resources. It can nevervprovide a complete under-
standing of real-world phenomena nor consider all factors that a decision-
maker may take into account.

Moreover, there are sourceé other than analysts for assistance to policy-
makers in choosing among alternatives. The decision-maker's own intuition

and judgment, for example. Asking experts for opinions. Getting advice from



interested parties. Bargaining with other officials and pressure groups.
It is not necessary to believe that analysis can solve all public policy
proBlems to claim that there is a definite need for it. It is sufficient if
identifying policy alternatives and analyzing their various impacts can con-

tribute significantly to the improvement of public policy decisioms.




Diagnostic Assessments

A policy analysis is generally initiated after someone perceives a
problem exists. A policy-maker, for example, may feel that the performance
of the economy is deficient in terms of priority socioeconomic goals and re-
quest assistance in‘defining remedial policies. Or, an official in an exec-
utor agency may have noticed that something is wrong with a program and re-
quest help to decide how to improve it. Frequently, special interest groups
may suggest to public officials that a policy be initiated, modified, or dis-
continued.” The latter may then decide to have an analysis carried out.

When beginning to work on a problem, a desirable first step for analysts
is to prepare a diagnostic assessment to define the problem and describe the
problem area. (Quade, pp. 67-70) The purpose of the diagnosis is to answer
the following kinds of questions:

1) What is the problem and how did it arise?

2) Which officials or agencies will make decisions and implement

corrective actions?

3) What are the goals and objectives of relevant decision-makers?

4) What impacts and measures of effectiveness are important?

5) What groups or institutions will receive benefits from, or bear

césts of, a solution to the problem?

With respect to market interventions, the diagnostic study should first
concentrate on a qualitative description of the actual regime of trade, tax,
subsidy and market control policies, with emphasis on the nature, extent, and

administration of the interventions. Next, the study should undertake meas-



surement of distortions created by the policies by comparing actual domestic ,3
prices to international alternatives through estimating producer and consumer
"subsidy/tax equivalents." (Josling) Through this procedure, it is possible
to estimate the distribution of costs and benefits and the effects on govern-
ment expenditures from price policies affecting food and agricultural markets.

Fox has recently made a qualitative assessment of Brazil's minimum price
policy, which operates through a set of minimum prices announced before the
planting season. That study contains a review and analysis of the program
particularly as it works in Northeast Brazil. The program's background and
history were reviewed. Performance of the program was evaluated in largely
descriptive terms. The primary focus was on the effects of the program in
terms of stabilizing prices and expanding output. Little evidence that the
program has functioned as a positive instrument of agricultural and economic ﬁ
policy was presented.

In a comparable study of Portugal, the World Bank went beyond a descrip-
tive review of the extensive price controls throughout the Portugese food and
agriculture sector to estimate producer and consumer "subsidy/tax equivalents."
This procedure views the overall effects of various policies in two categories:
those that act as a tax/subsidy to producers, and those that act as a tax/
subsidy to consumers. In deriving these measures, border prices (c.i.f. import
prices and f.o.b. export prices) are compared to domestic prices. Thus, the
difference between an export price and a higher (lower) producer price meas-
ures the implicit producer subsidy (tax). Similarly, the difference between
a final good's import price and a lower (higher) domestic market price is the
implicit consumer subsidy (tax). The sum of the implicit subsidies (taxes)

give an estimate of the net impact on the government budget. .



The table below contains calculations for wheat in Portugal for 1976
using this methodology. It shows that the government was subsidizing both

wheat production and consumption, but that wheat producers received the

heaviest subsidy in that year.

Table 1-1

PORTUGAL: WHEAT PRODUCER AND CONSUMER SUBSIDY EQUIVALENTS

1976

Producer Subsidy Equivalent mil esc. 720
(As Z of Total Producer Value) (19)
Consumer Subsidy Equivalent mil esc. 340
(As % of Total Consumer Exp.) (8)
Net Subsidy mil esc. 1060
(US$ million) (35)

Source: World Bank, Prices and Subsidies in Portugese Agriculture,
Report No. 2380-PO, Washington, 1979, p. 16.




Elements of Policy Analysis

Objectives, Criteria, and Impacts

In choosing policies or making policy decisions, goals are most often
multiple and likely to be conflicting. This complication exists even for
an individual decision-maker, and is practically unavoidable where several
officials or institutions have a voice in a decision.

It is also the case that the goals may not be clearly stated or even
fully perceived. Apparently, there are political advantages in being ambig-
uous about goals and stating objectives as broad statements of direction
rather than as precise targets. In stating objectives, officials may not
reveal what they really want, either to maintain an ideological positiom or
because they are unsure about what they want. (Quade, pp. 86-6) Analysis
can Be of some assistance in reaching policy decisions even when the objec-
tives are not agreed upon but the key to good analysis is a clear statement
of goals. Until the goals a policy or program is supposed to accomplish are
specified, information about alternatives and impacts has, at best, limited
value. |

In the case of price policies, governments often establish such vague
and poorly defined objectives as consumers' welfare, producers' income, dis-
tribution of income, price stability, self-sufficiency, stable market supplies,
and lower public expenditures. In this case, it is first necessary to estab-
lish with much more precision:

1) what objectives policy-makers want to achieve,

2) specific measures of performance for each objective, and

3) whether "more" or "less" of each measure is desired.



As an example, consider that a government specifies these five objec-
tives for its foodgrain price policy: 1) attain self-sufficiency in food-
grain production, 2) stabilize market prices of foodgrains, 3) increase
consumers' welfare, 4) increase incomes of foodgrain producers, 5) hold down
government expenditures. Similar objectives have been reported in several
case studies of price policies. (Mangahas, Timmer)

For each objective, alternative performance measures can be defined.

In the case of farm income, for example, several concepts could be proposed.
And after an income concept has been selected, questions about the distribu-
tion of the income impacts would arise. Thus, it may be much more important
to know how income changes are distributed by size of farm, tenure type, and
region rather than just know that farm income rose or fell in total.

The loss of welfare, defined as a loss of social real income (net social
loss), is often calculated by the summation of changes in producers' and con-
sumers' surplus (deadweight loss). This approach is derived from standard
static partial equilibrium analysis based on the Marshallian economic surplus
concept. (This concept is reviewed in Currie, et al.) It is used in the
analysis of market interventions to provide an approximate measurement of
allocative inefficiencies and welfare transfers between producers and con-
sumers due to price distortions. Tyéical causes of price distortions are
producers price supports, tariffs, quotas, export taxes, input subsidies,
retail price ceilings, etc. These policies distort domestic producer and
consumer prices away from international import (cif) or export (fob) prices
(border prices). International prices at the same point in the marketing
chain are used as reference points on the assumption that they represent a
valid measure of the social opportunity costs of the commodities to the econ-

om.
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The basic analytical structure of the partial equilibrium evaluation

of price distortions can be concisely stated. For a "small" country, whose
terms of trade are beyond its control, the loss of welfare (real income)

3/

from price intervention policies is calculated as follows:=

net social loss in production (NSL ) (1)

- 1/2(Q: - Qg) (B, - P) = l/2tpnsz

net social loss in consumption (NSL ) (2)

= 1720} - @9 (2 - B) = 2’0 v,

welfare gain of producers (Gp) (3)
= P - -

QB(Pp Pb) NSLp
welfare gain of consumers (G_) (4)

C
= Q (P, - P) - NSL_

change in foreign exchange earnings (AF) (5)

- 2@ -+ -

change in government revenue (AF) (6)

= NSL -NSL -b_-bD
P c P c

where:
Qz = domestic production at border prices
Qg = domestic production at domestic producer price
Pb = border price
Pp = domestic producer price
3/

="For the "large" country case, whose terms of trade are dependent
on quantities traded, border prices would be replaced by marginal revenues.
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P = domestic consumer price

t_ = tariff as proportion of domestic producer price

t = tariff as proportion of domestic consumer price

n_ = price elasticity of domestic supply

ng = price elasticity of domestic demand

V_ = value of domestic production at domestic price

V_ = value of domestic consumption at domestic consumer price
Qg = quantity consumed at border price

Qg = quantity consumed at domestic consumer price

This static framework and the simple formulae can be used to estimate
the following effects of price interventions:
change in domestic production
change in domestic consumption
change in imports/exports
net social loss in production
net social loss in consumption
total net social loss
income gain (loss) of producers
income gain (loss) of consumers
change in government revenue
change in foreign-exchange earnings
In genéral terms, the agricultural sector in developing countries often
is being taxed through the price distortions that result from market inter-
vention measures. As a result, these countries produce less and consume more

than they would in the absence of the price distortionms.
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Trade and foreign-exchange effects depend on the combination of produc-
tion and consumption effects. In the case of food commodities in developing
countries with nominal protection coefficients (NPC) less than 1, imports are
increased by the sum of the absolute values of the production and consumption
effects.ﬁ/ In this case the government is providing an implicit subsidy for
domestic consumption. Similarly, for exported commodities with NPCs less
than 1, exports are reduced. In contrast, for export commodities with NPCs
greater than 1, export subsidies are necessary to bridge the gap between the
higher domestic price and the export price.

The estimated net social losses in production and consumption'depend
linearly on the price elasticities of demand and supply and quadratically on
the domestic-border price distortions. These effects can be large, as high

as 10 percent of GNP (World Bank, Price Distortions in Agriculture).

Frequently, the internal income redistributive effects are even larger
and possibly of more direct concern to policymakers. The framework sketched
above gives estimates of the redistribution of income between producers and
consumers and the impact on government revenue (eqs. (3), (4), and (6)).
Consumers in developing countries generally gain from the price interventions.
The losses to producers can be regarded as implicit taxes on agriculture.

The effects on government revenue and foreign-exchange earnings are also
important to governments. If the government-revenue effect is positive, then
an objective of government revenue generation is implied. If it is negative,

pressure to design a price/trade policy regime to lower governments costs may

i/m’c-1+1>p-m>

er

b

where Pp = domestic price, Pb = border price, and r = official exchange rate.
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arise. If foreign exchange is being lost, a foreign-exchange constraint on
overall investment and development policy may be aggravated.

In considering goals, it must be remembered that costs and benefits
of price interventions are not shared equally by all producers and consumers.
Where food production is taxed, thus subsidizing consumption, the income-
transfer effect represents a larger percentage change in the real income of
low-income families but a larger absolute change in the real income of higher-
income families. (Mellor) Where producers receive income gains via such de-
vices as price supports, input subsidies, government purchases, and tariffs,
large farmers utilize most of the subsidized inputs and market most of the
price-supported output. Thus, price interventions not only transfer income
between producers and consumers as a group but also affect income distribu-
tion within groups.

The partial-equilibrium framework presented in this paper does not con-
sider the effects that price distortions have on agricultural productivity,
capital formation, adoption of technoloby, employment, and migration. These
longer-term, dynamic effects are possibly evén more critical to the compati-
bility between instruments and objectives of government policy than the im-
pacts identified earlier. Through the growth process, they have many profound
influences on the evolution of the economy. Extension of policy analyses to
these long-term objectives is necessary to present a partial, confusing, and
conflicting set of policies from emerging over time but difficult with exist-
ing theoretical tools and data availability.

Choosing goals and specifying operational measures for goal achievement,
therefore, is seldom an easy task. It is unlikely for most policy problems

that the objectives are simply and directly given. And when different offi-
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cials disagree, the analyst must help the decision-makers clarify their
objectives before he can assist them in determining which policy to select.
Analysis can contribute to goal clarification in several ways:

1) by showing whether or not some objective is feasible,

2) by revealing conflicts among objectives, and

3) by identifying policy means that favor several objectives.

Indeed, this process of goal clarification may even help firm up goals.
As noted by Quade, "...knowing what can be done may be extremely helpful in
deciding what one should try to do." (p. 84)

As previously stated, policy analysts are most often faced with multiple
objectives rather than a single objective whose obtainment is the unique meas-
ure of success of the policy. The multiplicity of objectives poses no addi-
tional problem only when the goals can be compared through the use of a
common unit of measurement of achievement. For example, if all objectives
can be related to money costs and benefits, then a cost/benefit analysis is
feasible. Otherwise, the noncomparability of multiple objectives must be
dealt with in some other way.

The approach most directly comparable to optimization with a single ob-
jective 1is to establish a system of weights and structure the problem as one
of vector maximization. Multiattribute utility analysis is an example (Keeney
and Raiffa). Construction of multiattribute utility functions involves: 1)
identifying objectives, 2) defining performance measures for each objective,
3) deriving a univariate utility function for each performance measure, 4)
determining the relationships among the performance measure, 5) specifying the
functional form of the multiattribute utility function, and 6) solving for the
scaling constants associated with each attribute. The result is a utility

function of the form
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Ux) =% kiui(xi)
i

where U(X) is the multiattribute utility function that depends on the utility
functions, u, for the performance measures, Xi, and ki are scaling constants.
This function incorporates the subjective risk perceptions of decision-makers
and uses their preference structure to enforce comparability among the multi-
ple objectives. Thus, the tradeoffs among various objectives are implied by
the form of the utility function that emerges.

A second approach is to order the objectives lexicographically and then
optimize in sequence. After the objectives are ranked, an "optimal" solution
is obtained with respect to the highest-ranked objective. Next, an "optimal"
solution with respect to the second objective is sought under the constraint
that the first objective is held at its optimal level, and so on for the
other objectives. This approach assumes that after the higher-order objec-
tives are satisfied to the fullest possible extent, there is still room for
choices that contribute to lower-order objectives. If this flexibility does
not exist, then the analyst can only explore the tradeoffs that are possible
by deviating from optimality with respect to the priority objective. For
example, a policy-maker might be told that a country's self-sufficiency in
foodgrains would have to fall by X percent and prices to consumers rise by Y
percent if government expenditures on its grain management program are to be
held to Z dollars per year.

A third approach is to specify minimum levels of performance for certain
objectives and use those levels as constraints while searching for optimal
policies with respect to one or more other objectives. This approach at least
keeps some objectives from simply being ignored without making the analysis

haopelessly complex.
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As a general rule, the more objectives that are considered and the
more that distributional implications of policies are taken into account,
the more difficult it is to obtain practical and acceptable weights to use
in resolving conflicts among objectives. A solution is to simply present
a "scorecard" of significant policy impacts, each measured in its natural
scale. In this way, a broad spectrum of good and bad impacts can be provided,
along with an indication of which groups get the benefits and which ones pay
the costs. This method for presenting results is discussed more fully later

in this chapter.

Identifying the Alternatives

If the goal of policy analysis is to help a decision-maker choose a
policy, then it follows that identification of the set of alternatives is of
considerable importance. No process of analysis will lead to the best alter- w
native 1f it is not included in the feasible set! Thus, an important respons-
ibility of the analyst is to search out or design a broad set of alternatives
for analysis.

The search for alternatives is a creative act not subject to hard and
fast rules. No general answers are possible to questions about how alterna-
tives can be identified or designed. Or, how many should be analyzed in depth
and in what sequence?

Several factors tend to restrict the range of alternatives that decision-
makers may wish to consider. The first is the cogservative and parochial
attitude of many officials and institutions. Maintaining the status quo and
not considering alternatives that actively involve other institutions both

serve to limit possible courses of action.

&:
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Another quite possibly serious limitation on the range of alternatives
has to do with ideological considerations and political feasibility.
Decision-makers may simply refuse to consider certain alternative on ideo-
logical grounds, or feel that others aré politically unacceptable to higher-
ievel decision-makers, pressure groups, or the electorate. It can be unre-
warding--even hazardous--to analyze unacceptable alternatives. Yet, what is
not acceptable today may become the priority policy tomorrow! Moreover,
without coﬂsidering infeasible alternatives now, how will the social costs
of the political restrictions ever become known? (Quade, p. 30)

These problems are part of the broader dilemma over role facing policy
analysts. Should they only analyze marginal changes in policies within a
given political/institutional context? Or should the basic socioeconomic
structures also‘be considered as policy instruments? Most of the tools avail-
able to analysts operate on the basis of given technological and institutional
structures. These tools are only able to estimate the effects of changes of
policy instruments within the given structure. Only rarely can they handle
questions of structural or institutional changes. For this reason, policy
analysis is likely to have an inherent conservative, status-quo bias. The
result may be that analysts consider only limited policy alternatives and
neglect the very structural and institutional changes that may be required for

equitable agricultural development and reduction of rural poverty.

Comparing the Alternatives

The core of any policy analysis is the prediction of the consequences
that follow from the choice of various policy alternatives. For this purpose
an analytical framework, or model, is needed to tell.us what impacts will re-
sulﬁ, and to what extent the objectives will be realized, 1f a given alterna-

tive is chose for implementation.
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On the question of models, modesty is most appropriate! No model, nor
any series of models, can incorporate all aspects of real world situations
that are of interest to decision-makers. The validity of predictions from
models depends on crucial uncertainties and unforeseen exogenous circum-
stances. Our current capability to design reliable models that can accurately
predict consequences of policy choices is limited, especially where long-term
dynamic impacts are at issue.

Models used for policy analysis range from verbal to mathematical, from
simple to complex, from micro to macro, from static to dynamic, from deter-
ministic to stochastic, from accounting to optimizing. Agricultural produc-
tion processes have several well-known characteristics that complicate the
modelling process. These include spatial dispersion, biological and weather
dependence, and a large number of small-scale decision-makers. Such a com-
plex interactive and interdependent system obviously operates dynamically and
stochastically--a model that fully represents such a system is necessarily a
dynamic and stochastic systems model. Continued efforts to construct and
apply large-scale sector-wide simulation models are feasible and desirable.
They are likely to be fruitful as sources of knowledge about the operation of
socioeconomic systems, as fertile seedbeds of improved methodology for smaller
scale modeling, and ultimately as useful simulators for direct policy appli-
cations. This conclusion, however, does not imply that large-scale computer
models of some type should be the immediately utilized in all LDCs. Their
high cost in terms of human, financial, and time resources--and they are ex-
pensive tools--must be given explicit recognition in undertaking policy analy-
sis work. Choices of approach and models should reflect:

1) clear formulation of problems to be analyzed and specification of

purposes for which the model will be used;
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2) quantity and quality of human and financial resources available;

3) quantity and qualitf of data available or feasible to collect for

verifying and validating the model; and

4) needs and requirements of decision-makers intended to be aided or

influenced by the analysis.

Models, then, are the means of generating information about the conse-
quences of choosing a policy alternative. 1In trying to explicitly examine
multiple and conflicting objectives, a wide range of policy altermatives, |
distributional effects, and uncertainties, the danger is that the model will
become distressingly complex. To avoid this pitfall, some decision analysts
suggest that decision-makers be led through a sequence of models of increas-
ing scope and complexity. The problem is to balance simplicity and realism.
If a model is too simple, it may lack credibility and explanatory power. If
it 1is too complicated, it may no longer be a useful aid to understanding by
decision-makers. In practice, it will often be desirable to use a series of
models, each increasingly complex and realistic. 1In this way, a decision-maker
may be motivated to respond to the output of a simple model by asking just the
types of questions that can only be answered by more complex ones.

The basic purpose in using models in policy analysis is to assess the
effects of a changed policy situation so that predictions can be made about
the likely consequences of the policy action. A "comparative statics" approach
is the most common. This type of analysis involves three steps:

1) obtain a model solution under the existing pélicy situation,

2) 1introduce a policy change and obtain a new solution, and

3) compare the two static solutions to determine the impacts of the

policy change.
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The two main problems with this approach are first, the validity of the
model in capturing the main aspects of the real-world situation, and second,
the extent to which relevant impacts are reflec¢ted in the model results.

This means that it is important to construct a model that is both sufficiently
realistic with respect to the modelled economy and sufficiently comprehensive
in terms of modelled impacts.

If the purpose of policy analysis is to provide quantitative measurement
of the effects of policy alternatives on multiple economic and social objec-
tives, then there is need to capture the socioeconomic relationships in the
sector in formal analytical models. Notwithstanding this need, time and
resource (both human and financial) limitations often do not permit the im-
mediate development of a formal model. As a result, analysis may involve
short-term, policy-oriented studies based on limited dat# and heavy dependence
on qualitative approaches. Alternatively, partial approaches may be taken
that increase the use of quantitative methods but limit the scope of the
studies to specified products, regions or economic impacts.

Where policy studies of limited scope and quantitative content are under-
taken, their relationship to a long-term analytical approach to the entire
sector could be established from the very beginning. Thus, each partial or
qualitative analysis can be oriented to an overall sector-analytic framework
so that relationships and interdependencies can ultimately be identified and
quantifie&. Short-term and subsector studies, then, could lead in time to a
model of a sector that defines the economic structure and relationships of the
system, introduces policy instruments, and evaluates alternative policies,
programs, and projects in terms of multiple economic and social goals. In this
way analysts can slowly increase their capacity for assisting policy-makers in

selecting the policy alternatives that contribute most to priority goals.
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Interpreting and Presenting Results

In a simple world, decision-makers would be faced with choosing one
alternative ffom a limited and explicit choice set based on a single criter-
ion. Under those circumstances, analysts could easily rank the alternatives
according to the agreed-upon objective. The approach of .constrained optimi-
zation would be applicable. This could involve either fixing‘the level of
goal achiévement and ranking alternatives according to their cost or fixing
a level of cost and ranking them by their degree of attainment.

Benefit/cost analysis can be viewed as an example of this approach. The
use of monetary values provides a unit for quantifying benefits and costs.
The comparability of benefits and costs makes it possible to trade off one
benefit for another and look for the "best" alternative. The main difficulty,
of course, is in capturing the relevant costs and benefits in monetary terms.

Even Qhere benefits and costs can be successfully quantified, the rank-
ing of the alternatives may not be straightforward. Assume that the benefit/
cost comparisons for two alternative policies are as shown in Fig. 1-1. 1In
this examplé, point A cannot be attained and point D is inefficient in benefit/
cost terms. Which policy is "best?" That depends on other considerations.
If B2 is specified as the minimum acceptable level of benefits, then Policy
II is the only feasible choice. Similarly, if C2 represents a fixed budget,
then Policy II will provide more benefits for this expenditure than Policy I.
However, if the objective is to maximize the ratio of benefits to costs, then
Policy I is preferred (point E).

In practice, however, goals are usually multiple and not all costs and
benefits can be expressed in dollars values. Moreover, as the analysis be-

comes more comprehensive, more decision-makers, executor agencies, and socio-
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Fig. 1-1.

A Benefit-Cost Comparison of Policy Alternatives
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economic groups become aware that they have an interest in the decision to
be made.

For this reason, and also to guard against recommendations that are
biased by what the analyst feels should be done, the best scheme may be to
present a "scorecard" of the impacts of the alternatives and leave the rank-
ing problem to the decision-makers. A matrix like the following could be
utilized for this purpose: '
Policy Choices

No Alternative Alternative Alternative
Impacts Change 1 II II1

Production
Imports/exports
Consumer prices
Producer prices
Government expenditures
Producer income
Consumer expenditure
% change expenditure of
low-income consumers
% change income of
small farmers
Government costs
Ease of implementation
Employment
Nutrition of low-income strata

This approach places the emphasis on a full display of the consequences
of the policy alternatives--costs, benefits and their distribution, qualita-
tive as well as quantitative. It should be accompanied by a frank indica-
tion of how uncertainties could affect the various impacts. This will per-
mit decision-makers to ask "what if" questions which, when answered by the
analysts, may'lead to the design of other alternatives for analysis.

Uncertainty is an aspect of policy analysis that is both prevalent and

hard to handle. It is usual to distinguish between uncertain events that are

stochastic, for which all possible outcomes are known together with the prob-
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ability that each will occur, and those for which the probability distribu-
tions are unknown. In the latter case, even the full set of possible out-
comes may not be known.

Another useful distinction is between environmental uncertainties--
those under the control of nature--and strategic uncertainties--those due to
ignorance about the actions of decision-makers. (Quade, pp. 214-7)

Formal techniques for decisions under uncertainty are described in an
extensive literature. For purposes of this manual, three admonitions are
offered:

1) Make extensive use of sensitivity testing to examine the effects

of ignorance about response parameters, environmental factors,
and preferences.

2) Provide information from a "maximin" perspective; that is, what
will happen under the assumption that the least favorable outcome
occurs in every-case; and

3) Look for alternatives that have a clear advantage over a range of
uncertainties and strategic considerations rather than concentrating
extensively on how much better one alternative is than another.

Given the limitations of the models, data problems, and the many uncer-
tainties, there are important interpretations that must be made after solu-
tions are obtained before results have information value for decision-makers.
Analysts must make these interpretations in terms such as, "This is what the
model predicts will happen if this policy is adopted, and this is why. Onmn
this basis, these are my conclusions about the altermative policy choices."

Decision-makers bring their own judgment and experience, their respon-

sibilities, their institutional perspectives, and other information available
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to them, to their evaluation of their decision alternatives. If they desire
accurate information on the likely effects of policy changes, how will they
decide whether or not to accept the information provided by their analysts?
Generally, decision-makers cannot be expected to have a technical under-
standing of the structure of a model, the theory and assumptions on which its
structure is based, or the methods by which predictions are made. Conse-
quently, the policy-maker is more likely to evaluate the analyst than the
analysis. It is for this reason that a careful interpretation of the results
of the analysis is required. Since policy-makers are likely to rely on
sources that have proven reliable before, analysts who want their results
accepted should avoid acknowledging unrealistic assumptions, unreliable data,
and untested‘result; only in footnotes, thereby passing the responsibility of

validating the results to the users.
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Implementation

Even when the alternatives have been compared and a decision made to
adopt one, considerable analysis may be needed in readying the chosen alter-
native for implementation.

For example, once a decision to implement a price guarantee-purchase
program has been made, questions about the level of the minimum price guar-
antee, how purchase will be made, availability and cost of storage, and many
other factors, will arise. For some of these questions, further analytical
work will be required. Moreover, careful thought should be given before im-
plementation to collecting baseline data that can be used later for evalua-
tion of the policy. ‘

Analysts may also be called upon to assist the decision-maker in inter-
institutional negotiations required for getting his policy choice accepted.
In this context, information may be used by a decision-maker more to strengthen
his bargaining power with higher authorities or related agencies than as a
basis for deciding which policy to choose.

Implementation dées not follow automatically once a policy has been for-
mulated. Indeed, problems with policy implementation are widespread. In
many countries, for example, price guarantees are announced but actions to
‘1mplement the required purchases are insufficient. As a result, prices at
harvest fall well below the announced level. Or, retail price controls are
placed on a food commodity. If implementation is inadequate, actual prices

may go up when they are controlled.
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How and to what extent should policy analysts consider likely difficul-
ties in gaining acceptance for, or implementing, a given alternative?
Clearly, some policies have a better chance than others of acceptance and
implementation, another important category of uncertainty to take into account
in evaluating alternatives. Analysts may not be in the best position to
assess that uncertainty. But as a minimum, if the analyst believes that a
policy will encounter trouble in being accepted and successfully implemented,

he should point that out.
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Evaluation

The purpose of evaluation is to measure the extent to which an existing
policy is fulfilling the objectives for which it was chosen. However, the
concern is less with a purely ex post assessment than to suggest changes in
implementation or that a new policy be formulated.

The ideal evaluation is to be able to say what happened that would not
have happened if the policy had not been implemented. A "before vs. after"
comparison is a common way to approximate the policy impacts. However, to
establish cause-effect relationships, it is necessary to compare what actually
happened to what would have happened had the policy not been implemented. If
a model was developed for the ex ante policy analysis, then actual ex post 0
data can be compared to estimated data predicted by the model run without the
policy change. A major problem with this method is how the influences of
changes in other factors than the particular policy choice can be taken into
account.

Analysts may encounter resistance from executor agencies in the evalua-
tion process. Most administrators will agree that the principle of evalua-
tion is good but many feel threatened when their own operations are evaluated.
Even when the stated purpose is to improve policy formulation and implementa-
tion, the mere mention of evaluation can cause difficulties in obtaining
access to data. This, plus the perception of many administrators that eval-
uation uses scarce resources that are needed for implementation, may well ex-
plain why evaluation activities are almost always behind schedule and frequently

superficial. They often amount to little more than a comparison of planned vs. t
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actual performance. Such evaluations describe the policy implementation
process but reveal little about the impacts of the policy--the extent to

which it is attaining its goals and what other spillover effects are occur-

ring.
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Summary: The Process of Policy Analysis

The main elements in policy analysis discussed in this paper are sum-
marized in Fig. 1-2. Analysis moves logically from goals to alternatives to
consequences to choices. Because goals are so often multiple and ill-defined,
and because there are so many possible impacts, the ones to be considered
must be clearly identified. Then, once a reasonable set of alternatives has
been defined, the idea is to predict their impacts. This may lead to rede-
signing the alternatives among which the decision-maker will choose.

Once a policy choice is made, analysts can assist in getting it accepted
and instrumented for implementation. Evaluation feeds back into each previ-
ous element. Its most immediate application is to improve policy implementa-
tion. But evaluation may reveal dimensions of policy performance that alter
the comparison or design of alternatives. Indeed, as a result of improved
understanding as to how policies influence the socioeconomic system, it may
become feasible to estiablish goals or identify additional impacts to take
into account.

In reality, the process is seldom as orderly as presented here. Success-
ful analysis is less of a discrete activity than a continuous cycle of selec-
ting objectives, designing and comparing alternatives, building better models,
etc. The extent to which the quality of the information produced over time
by this process improves will be determined by the degree to which policy

analysis capabilities are developed, supported and maintained.
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Goals and
Objectives
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Figure 1-2. Process of Policy Analysis
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Data and Information Systems

for Planning and Policy Analysis

Information about food, agriculture, and the rural economy is needed in
all countries to formulate and implement government policies and programs
and to manage public and private resources. Public data collection is as
old as institutionalized governance. Census-taking hasAbeen common since
early civilizations. The use of formal statistical methods for data gathering
goes back at least to the second half of the 19th Century.

As governments have extended the scope of their interventions in the
economy and set diverse and more ambitious goals for socioeconomic development,
demands for more extensive, relevant, and reliable information have grown.

In response, data collection activities have proliferated in every country.
The data produced, however, are not necessarily information. All measure-
ment of real-world phenomena produces data, but these data are rarely of much
direct use for decision-making and managing resources. For those purposes,
data must be transformed so that it is useful in a particular context. Data,
therefore, are not information in themselves, but rather raw material from
which information can be produced. Many statistical techniques are used to
transform data from its raw form into information that can be used for
decision-making and management.

To be useful, information must be timely, reliable, and relavant to an
identified problem or decision at hand. The assumption that more information

will lead to better decisions is implicit in this statement.
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Collecting data and producing information are expensive processes.
Personnel required include statisticians, enumerators, coders, programmers
and analysts. Computers and other hardware are needed to process the raw
data. Transforming the data into information can be costly in terms of human
and financial resources. Dissemination of the information to users can also
be difficult. The aggregate of all resources required for gathering the data
and providing information can be considered at the cost of the information.

‘It is less simple to clearly identify the value of the information.

The goal of information is to improve decision-making. That is to say, de-
cisions are more likely to be "right" or more apt to produce desired results.
Conceptually, the value of a unit of information is the improvement in deci-
sions attributable to its use. (Operationally, neither the units nor the
gains are easily evaluated). As such, the benefits of information are related
to its relevance, its reliability, and its timeliness.

The collection of data and production of information that is not relevant
to decisions wastes resources. It uses resources without returning any gain
in terms bf improved decision-making. Reliability is also important. Unre-
liable information doés little to improve decisions. Finally, information
must be timely. It loses value if made available only after a decision has
been made or a management option 1mpleﬁented.

In all countries resources that can be devoted to data collection and
information generation are limited. It is important, therefore, to consider
which types of information are needed by whom and for what, so that the infor-
mation with highest value can be produced. Furthermore, since absolute accur-
acy is impossible, decisions must be made on the degree of reliability needed

in relation to the cost of achieving it.



Information and the Planning Process

In the previous section information has been linked to policy and manage-
ment decision-making in an input-output sense. Decision-making in an economy
is both public and private. In a management context decision-making is con-
cerned with the formulation, implementation, and evaluation of policies, pro-
grams, and projects. It is the responsibility of the decision-making members
of the political-administrative system (Fig. 1-3). Decision-making within the
socioeconomic system (i.e. the economy) is largely private. It is carried
out by firms and households, the economic units responsible for production
and consumption.

The main product of the planning-policy analysis system is information
for use in public and private decision-making. In the public sector this in-
cludes identification of alternatives, the likely consequences of those alter-
natives, and information to support the implementation of selected alterna-
tives. Implemented policies, programs and projects are the means by which
political decision-makers influence performance of the socioeconomic system.
(11CA)

In generating information, the planning system uses data gathered from
the socioeconomic system and ideological guidance on relevant alternatives
obtained from the political decision-makers. These data will also contain
normative information on values and goals within the socioeconomic system,
which is communicated directly to policy-makers through political pressure
and participatory activities. The extent of this communication, and the de-

gree to which it influences the ideological position of the government, de-
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pends on the political system of the country. The nain point made here is

that the central role of the planning-policy analysis system is the creation
of information for decision-making. The myriad of data gathering and analy-
sis activities in any country are the means by which these information flows

are created.
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Data Systems

Choices of variables to be measured and the units they are to be meas-
ured in are a prerequisite to measurement. The direct product of the meas-
urement process is data. As previously discussed the quality of data can be
evaluated using criteria of accuracy (reliability), relevance, and timeli-
ness. Another important data quality characteristic is comsistency.

Data are said to be consistent:

1) When a variable is measured in the same way over time:

2) When different measures of the same variable give comparable

results; anq

3) When measurement of the individual components of a variable

equals the total a; measured directly.

Each of these aspects of consistency are important but not easy to
achieve in practice.

As prgviously noted, perfect accuracy in data collection is not possible.
Bias and precision are two dimensions that determine daﬁa accuracy. Bias is
defined as the difference between the statistical expected value of a measure-
ment process and the unknown actual value of the variable. The measurement
procedure is said to be unbiased if that difference is zero. Thus, bias deals
with the conceptual outcome of a repeated measurement process in comparison
to unknown’true values, and says little about a single measurement. Indeed,
if the true value is known, an estimate is unnecessary and bias is not a
problem. Precision refers to the variability in repeated measurements of the

same variable. High precision indicates that repeated measurement will give



38

values that cluster closely around the average, which, if there is no bias, ‘I
is equal to the actual value. In this case, the greater the precision, the
less an estimate is likely to diverge from the actual value of the variable.

Timeliness and relevance are less statistical in nature but no less
important for the usefulness of the data. In most countries, the value of
data could be greatly enhanced by more attention to these two criteria.

Data systems are increasingly subject to obsolescence where the data
being collected no longer give realistic or relevant information about real
problems of the economy. Obsolescence may arise either from changes in the
variables being measured or from shifts in problems and policies. If the
variable change but no changes are made in the operational definitions of
measurements being made, the data system will be reflecting a reality that no
longer exists. Each time a policy-maker is faced with a new problem or con-
siders a new policy option, it is essential to determine whether the present
data system is supplying the raw data needed for analyzing it. The process
of adjusting the data system to make it more relevant to current policy con-
cerns and contemporary socioeconomic reality is a continuous and unending one.
In a world of change, data needs also change rapidly. For this reason, it is
just as important to keep an eye on the changing nature of the questions as

to focus on information needed to answer yesterday's problems.
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Data, Analysis and Users

As emphasized earlier, data are not information. Information generation
is a process that impose form and gives meaning to data. Data becomes oper-
ational as information only in the context of some analytical information
process.

An information system not only produces a data base through a coordin-
ated statistical servicing system but also analyzes and interprets the data
for purposeful problem-solution and policy déqision—making purposes. The de-
mand for data ié generated by the need for information for use in making de-
cisions. Policy-makers seldom use raw data. Rather, there are intervening
acts of analysis and interpretation by policy analysts. It is the data needs
of these analytical activities that should guide the design and production of
data; for the empirical content of the policy analysis depends on the avail-
ability of appropriate data. Statisticians alone cannot design the data sys-
tem if it is to be responsive to the analytical framework used to help solve
decision problems.

What information does a country require to implement policies, programs,
and projects that will increase agricultural productién, incomes, foreign
exchange garnings, and contribute to other objectives? What facts do planners
and policy analysts need to generate information for decigion—makers and how
can these facts be gathered in a continuous, consistent, and timely way?

More precisely, when the purpose is to improve existing data collection ac-
tivities, the most important question is about minimum data needs of the ana-

lysts and the most cost-effective ways of meeting those needs. It is easy to
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determine the many needs of planners and analysts, but less simple to assign
priorities to different types of data and alternative actions to improve the
data system.

In the information system, the users of the data are the planners and
policy analysts. In turn, the ugers of the information produced by the ana-
lysts are the decision-makers--individual, local, regional and national. The
most effective route to the better production and utilization of information
lies in developing improved capacity for information generation and delivery,
i.e., capabilities for planning and policy analysis. This requires staff,
facilities, and stronger linkages between analysts and decision-makers. It
is a long-term process involving training that must take into account the
national institutional framework, human resources, and technical capabilities
for data handling and analysis.

LDCs already spend large sums for this purpose often encouraged by inter-
national agencies and other donors as well as by internal needs. Costs for
large-scale data collection are rising rapidly. Unfortunately, much of the
data collected is not very useful for the pursuit of development goals. The
elaboration of analytical frameworks that indicate the specific kinds of data
that are needed to produce the analyses required to support decision-making
would permit LDCs to pinpoint more precisely their data requirements. This
could increase the actual yield from expenditures on data.

Comparable to the data case, LDCs (and aid agencies) utilize surprisingly
large amounts of monej in a discrete series of poorly related, low quality,
one-shot, start-and-stop analysis and planning efforts. Policy-makers tend
to demand quick answers to policy and program option questions, which is often
necessary but which almost as often- produces inadequate answers due to a lack

of a systematic analysis of the pertinent factors by personnel trained to do
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it well. Usually this analytical capacity cannot be created quickly, or even
in several years, so that highly subjective methods are applied by inade-
quately prepared LDC personnel. This description too often applies to much
of the analysis done for project selection as well as other policy work.

The reliability and usefulness of the results are often comparatively low,
even when professionally competent foreign advisors are involved. As a re-
sult, the support for policy analysis, and sector planning in general, is
damaged so that if becomes more difficult to obtain resources for the longer
term and the more systematic analytical approach that is needed. By gradu-
ally building up, keeping current, and improving a suitable array of data
sets and models of agricultural sector and rural development processes, the
costs of responding to short-term analytical requirements of policy-makers
and planners can be reduced and the quality and consistency of responses much
improved. Costs are reduced because duplication of efforts to build the data
base for each analysis is avoided, the analysts themselves are better prepared
for their task, and the results are not left aside after their immediate use

but contribute to later analysis in a cumulative fashion.
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Data Needs for Planning and Policy Analysis

Planning and program management activities in the public sector rely
ﬁeavily on quantitative information about the socioeconomic system. Thus,
the extent and quality of statistical information is particularly important
to those responsible for constructing development plans, conducting policy
studies, and implementing public sector interventions.

Often, the planner, analyst, or manager is not in a good position to
evaluate critically the data that he uses. Certainly his concentration on
his immediate responsibilities, time limitations placed on his work, and lack
of specialized expertise and experience make it difficult to carry out de-
tailed evaluations of quality of the data he uses. Nevertheless, the validity
of his results will be strongly influenced by this quality. This implies a
need for the users to be as familiar as possible with the sourcé and character
of available data, major problems that can arise from using them, and tech-
niques useful for overcoming those problems.

The search for relevant statistical data means that the users of data
usually must maintain close contacts with data producers. It is in users'
interests to establish close links to data gatherers and processors not only
to gain access but also to influence the development of data and information
in line with their needs. Conversely, users also need to listen to the advice
of statisticians and processors so that definitions, concepts, and classifi-
cations are consistent between data generation and data utilization.

Data-users can be classified in various ways. One classification is

between governmental users and nongovernmental users (individuals, firms, and

¢
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organizations). Another way is to classify users by the functions they
exercise: planning and analysis, decision-making, implementation, and moni-
toring and evaluation. A third is to group users by levels in the spatial-
administrative hierarchy of the economy: national, regional, and local.

The data needs of the various classes of users are naturally different.
Aggregated information on production income, prices, and other variables, is
essential at the national level but of limited use at the local level. Small-
area data, on the other hand, may be superfluous detail for national users
but highly relevant to local decision-making and management.

In shaping national data programs, it is important to consider both the
overlap among users as well as the special needs of particular groups of users.
In a systematic approach to data improvement, data programs may be oriented
to a considerable degree to those data whose use is most widespread, while
at the same time providing for the special data needs of the most important
user groups. The problem is to balance the special needs of some users against
those of other legitimate users.

A good place to begin is a listing of basic data series needed along with
an indication of the required frequency of collection. In the case of agri-
culture and the rural economy, the basic data series should cover the follow-
ing major categories:

1. Land and water resources and utilization.

2. Production of crops and livestock products: sales, home consumption.

3. Population and households in rural areas: employment, income,

consumption, nutrition, access to social services.

4. Farm organization and resource utilization; production systems.

5. Prices of products and inputs.
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6. Marketing and utilization.
7. Public sector institutions and programs.
A baseline assessment of the existing data base in each of these cate-
gories will reveal:
a) areas where insufficient or poor quality data are hindering
planning efforts,
b) areas where data should be collected on a regular basis, and

c) deficiencies in analysis and dissemination of information.
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The Conceptual Framework for Information Generation

It is impossible for any analyst or planner--and fortunately unnecessary--
to perceive the real world in all its minute detail and complexity. Therefore,
what we can know of the real world is both limited and shaped by our percep-
tions. These perceptions, in turn, afe guided by the mental concepts we have
of that real world. The collection of such concepts that we hold, often un-
consciously, forms the theoretical framework which acts as a filter for our
perceptions, and the process by which the theoretical fr;mework is formulated
and updated is theoretical conceptualization, a process which takes place
both consciously and unconsciously. The theoretical framework for agricul-
tural planning limits our perceptions of the real world to those aspects of
the socioeconomic situation having a bearing on agricultural public decision-
making, aspects partly determined by the values of the decision-makers as re-
flected in the government's doctrines and political ideologies.

Since theoretical concepts are largely held unconsciously by most indi-
viduals, and tend to be vague and possibly even inconsistent, it is necessary
for rationél and effective planning that they be operationalized in an expli-
cit, comprehensive, and consistent framework. Such a framework represents a
systematization of the information base of agricultural planning and includes
three basic components.

The first component is a conceptual subdivision of the socioeconomic
system into relevant subject or policy areas. A second component of an oper-
ational framework specifies the broad goals of agricultural planning and,

with respect to the policy areas, the hierarchy of instrumental objectives
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and specific policy choices directed at the attainment of those goals.
Thirdly, the framework identifies specific socioeconomic performance indi-
cators to be measured and to form the basis for the evaluation of the socio-
economic situation, including the results of implemented policies, and for
the analysis of policy options. There are many ways the conceptual framework
can be defined, depending on the country's political system and the govern-
ment's doctrinal position.

The conceptual framework is a prerequisite to measurement, since it
specifies the variables to be measured and the units they are to be measured
in. By definition, the direct product of the measurement process is data.
The data system is composed of not only the measurement process with which
it is usually identified, but also the processes of theoretical and opera-

tional conceptualization so fundamental to measurement.
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Summary: Data and Information Systems

To summarize this discussion, the five principal criteria by which a
data system can be evaluated are: ‘relevance, accuracy, consistency, timeli-
ness, and accessibility. The last four of these criteria refer to the three
stages of-the measurement process: data collection, data management, and
data dissemination. The structure and quality of data collection particularly
influence the accuracy, consistency and timeliness of the data, while data
management and dissemination both contribute to timeliness and accessibility.
The relevance of data, however, depends on how well integrated the concept-
ualization processes are into the data system. The most accurate, consistent,
tiﬁely, and accessible data may yet be useless for policy analysis if the
measurement process has not kept up to date with current data needs as re-
flected in the conceptual framework.

Data--the product of measurement--flow into and augment the planning
system's knowledge base of positive and normative data and information. As
emphasized earlier, the distinction between data and information is that,
while data represent the raw results of measurement, information is the re-
sult of processing that data through interpretation and analysis . In a
sense, we can conceive of a continuum of information, with data located at the
lowest end and the upper end unbounded. Any ptece of information, then, will
fall somewhere along that continuum depending on the degree of interpretation
.and analysis embodied in it.

The pool of positive and normative data and information is drawn upon

by other users for planning, policy analysis, decision-making, implementation,
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and evaluation. In particular, information from the knowledge base is a key ‘
ingredient, along with the socioeconomic situation and the government's doc-

trinal position, in updating the theoretical and operational conceptual

frameworks which guide further perceptions of the real wofld and, in turn,

further additions to the knowledge base itself.
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CHAPTER 2

MARKET STABILIZATION AND

PRICE-SUPPORT PROGRAMS
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Introduction

As noted in Chapter 1, governments intervene in the price-setting me-
chanisms for food and other agficultural products in many different ways and
for various reasons. These interventions can cause adverse effects on prices,
farmers' incomes, and export revenues especially where the primary sector is
a large component of the GNP of the country. But where market instability
is excessive, a lack of efficiency in the allocation of productive resources
and utilization of the output can result.. Uncertainty in the prices and in-
come of primary producers can create severe problems, particularly wﬁere
there are geographical areas highly specialized in one product. It affects
investment decisions, family living expenses, and ultimately the level of
agricultural output.

Government interventions are often designed to alter prices or quanti-
ties away from those which would otherwise occur. The context of agricul-
tural devélopment differs, however, in different parts of the world. Some
developed countries are more concerned with problems of low demand and excess
supﬁly, while gome developing countries are more concerned with the need to
increase output and food consumption.

Most policies for intervening in food markets involve multiple objec-
tives goals. There may be dual objectives of price and income stabilization.
Stable prices, however, do not necessarily imply stable incomes for individual
producers. As an example, consider that é government specifies these five
objectives for its foodgrain price policy: 1) attain self-sufficiency in
foodgrain production, 2) stabilize market prices of foodgrains, 3) increase
consumers' welfare, 4) increase incomes of foodgrain producers, 4) hold down

government expenditures. Similar objectives have been reported in several
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case studies of price policies. For each objective, alternative performance ‘
measures can be defined. The loss of welfare, defined as a loss of social
real income (net social loss), is often calculated by the summation of

changes in producers' and consumers' surpluses (deadweight loss). This
approach is derived from standard static partial equilibrium analysis based
on the Marshallian economic surplus concept.

The social cost approach is often used in the analysis of market inter-
ventions to provide an approximate measurement of allocative inefficiencies
and welfare transfers between producers and consumers due to price distor-
tions. Typical causes of price distortions are producer price supports,
tariffs, quotas, export taxes, input subsidies, and retail price ceilings.
These policies distort domestic producer and consumer prices away from inter-
national c.i.f. import or f.o.b. export prices (border prices). Stabiliza-
tion of product prices has the advantage that it provides a cushion from
downward fluctuations, reducing the risk of low prices and incomes. As prod-
uct prices increase an array of inputs can be used instead of concentrating
on one or a few, as is the case of an imput subsidy. Moveover, it is possible
to concentrate on a few key crops. This cannot be done with a general sub-
sidy on inputs, since all inputs may be used on a myriad of crops.

The objective of this chapter is to review some of the main issues in
stabilization and price support programs. The chapter emphasizes two main
themes: 1) guaranteed price programs and 2) price stabilization programs.

It begins with a review of the basic concepts of consumers' and producers'
surpluses as measures of social welfare and costs. Then, the analysis of
price support program includes: 1) support price programs, 2) minimum price

floors, 3) government purchase-sale and import-export programs, and 4) regional 'i,
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price differences. The second major section consists of: 1) a welfare
analysis of price stabilization programs, 2) income stabilization, 3) objec-
tives of price stabilization, 4) food security policies, and 5) agricultural
comparative advantage. All of these topics are meant to provide helpful

material for policy analysts working on price programs in developing coun-

tries.
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A Review of Consumers' and Producers' Surplus

The concepts of consumers' surplus and producers' surplus are exten-
sively used as measures of welfare in this manual. Therefore, it is useful
to state the meaning of these two concepts and their implications

for the different price policies in agricultural markets that are discussed

later.

Consumers' Surplus

Assume there are n commodities that an individual can choose and that
each of them has a price. The individual has a given income, I, that can be
spent in consumption. The individual's Marshallian demand fﬁnction for each
commodity is obtained from the “price-consumption curve", which contains the
quantity of that good that maximizes utility for the individual for each
price of the good, given preferences, income, and prices of other goods.
Thus, the individual's demand function for the 1th commodity is defined as:
q = qi(Fl, I, a) where o represent tastes and preferences, P represents a
vector of price Pl, P2 cos Pn’ and Ii is the individual's income. If prices
of the other commodities are given, and the income of the individual is also
given, then the individual's demand curve for commodity i is a function of its
price, Pi. Assuming 9 is a normal good, then this demand curve can be re-

presented as:
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~

: . qi(Pc)

Q

Fig. 2-1 Demand curve of an individual for good i

The demand curve is downward sloping as a function of price because of
the normality assumption. An increase in the price of some other commodity
j will shift the demand curve down if i and j are complements, up if they
are substitutes. Similarly, an increase in the money income alone will shift
the demand curve for i wup.

Assuming demand curves for individuals are independent, the market de-
mand curve Di is obtained by the simple horizontal summation of the demand

curves of the m individuals in the economy. Thus:

m - i=1, ... n
Dj =7 qij(P’ 1) j=1, ... m
i=1 I = total income for all consumers

There‘is some problem with this aggregation, because it assumes that each
individual has given and independent preferences. However, given this assump-
tion, the derivation of market demand curves is straight forward. Moreover, de-
mand will be a function of the distribution of income over individuals as

well as total income.
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Each point on this demand curve reflects the subjective marginal value
of that unit of the commodity to the individuals. Therefore, the area under
this curve from 0 to a given quantity reflects the total subjective value
consumers derive from the consumption of a given quantity, Qio of the ith

commodity. This value is shown by the shaded area in figure 2-2.

P
Ap

- Q
0 0.0 1
1

Fig. 2-2 Social value of a given quantity of a good to its consumers
The area of ABQiO is precisely given by the expression:‘['g Di(Qi) in, which

is the integral of the demand curve Qi from zero to the quantity OE.

Assume the price of the good is C, then the expenditures of the consumers

will be the area of the rectangle CBE P.Q (figure 2-3). If this expendi-
ture is subtracted from the subjective value derived by the society from the
consumption of OE units, then the area left is the triangle ABC which repre-

sents consumers' surplus from consuming OE units. This area is measured as:

Q
cs -J.oi Di Q in - P:I.Qi
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Y/
N\ o,

0 E Q

Fig. 2-3 Measurement of consumers' surplus

If the price of good 1 falls, as in figure 2-4, the gain in consumer
surplus will be equal to the area CBGF. The area of the rectangle CBHF re-
presents the gain in economic surplus to consumers as a result of the fall
in price for the original quantity purchased. The area of the triangle BGH
represents. the gain in surplus associated with the expansion of quantity con-
sumed at the new lower price. And finally the area of the rectangle EHGEl

represents the cost of buying additional (OEi-OE) units. The gain in con-

sumere surplus is defined in general as:

1
P >
Acs -IPO , &, 1) dap,
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A
C B
G
F
H ™\ o,
0 Q
E gl

Fig. 2-4 Change in consumers' surplué

Producers' Surplus

The short run supply function for an individual firm in perfect compe-

tition is obtained from the profit maximization conditions. The first-order

conditions are P = MC and ‘

o - {Qi if P, > minimm AVC
i

0 otherwise)
Where Pi is price, q: is the firm's supply for the ith product, MC is the
marginal cost of producing an additional unit of output, and AVC is the

average variable cost of producing quantity Qi'

The second order condition for profit maximization states that the marginal
cost must be monotonically increasing (MC > 0). For the long run, P = min

Average Cost for all firms, which reflects zero profits in the long rum for

all firms and hence for the industry.

The short-run supply function is often represented as:

¢ =q° @3 0 ¢
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where O is parameter which represents the technology embodied in the pro-
duction process, ; is a vector of factors price, and 31 is a vector of prod-
uct market prices. The industry supply curve in the absence of externalities
is the horizontal summation of the K-individuals firms supply curves;

k

s i=1, ..., n
=I Q;, 7, P Lo
jop 1 j=1, .o, k
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where curves show the quantity of good i that will be supplied at different
prices of i, assuming other prices and technology are given.

Figure 2-5 represents a hypothetical short-run supply curve for the
industry. Each point on this supply shows the marginal cost of producing an
additional unit of output. Therefore, the area OCBM will represent the total
cost for the industry of producing a level of output OM. If the market price
for Qi is A, than the total revenue for sellers is given by OABM (Piqi)'
Producers' surplus for the industry from producing OM is measured by the area

of the triangle ABC. In general, the producers' surplus is

P Q
PS -f o s@, D ar, or PS = P.Q -f o S(QdQ
0
If the market price for the output increases to R, then there is a gain
in PS equal to the area RLBA, where area RNBA is the gain in surplus to pro-
ducers as the result of the price increase for the original quantity OM, and
the area of triangle NLB represents the additional surplus associated with

the expansion of quantity supplied to OMl at the new price OR.
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0 M M

Fig. 2-5 Producers' Surplus

Q



61

Producer Price-Support Programs

This section examines some stylized types of policies for guaranteed
producer prices using the criteria of social cost. The method of analysis
is based on Wallace (1962). Assume that the government desires to set a
guaranteed price for an agricultural commodity, presumably above the market-
clearing equilibrium price. Social cost is defined as any net loss in con-
sumers' and producers' surpluses added to any net cost incurred by the govern-
ment. Four types of policies are examined, which represent in a general way

the policies commonly used by different countries.

Type I Program

Both consumers and producers face the guaranteed price. The quantity
consumers will buy at the guaranteed price determines the new output level.

This type of policy is illustrated in figure 2-6.

P
A
S
P
g
E
P
e
C
D
F
: Q
0 o, Q

Fig. 2-6 Social costs of a guaranteed-price, controlled-output program
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For the free market equilibrium, consumers' surplus is given by the area

AEPe and producers' surplus by area PeEF, and the sum of both (CS + PS) is
equal to the area AEF. As soon as this type of policy is in effect, where
OPG is the guaranteed price, the consumers' surplus will be equal to area
ABPG, the producers' surplus will be equal to area PgBCF, and the sum of

both is reduced to the area ABCF. Therefore, the net social cost will be
represented by the area of the triangle BEC. The area of this triangle will
depend on the relative elasticities of demand and supply. The larger the
price elasticity of demand, the bigger the social cost will be, ceteris
paribus. The larger the price elasticity of supply, the smaller the social

cost, ceteris paribus. And, obviously, the larger is the difference between

the guaranteed price and the market equilibrium price, the larger the social

cost will be.

While this example illustrates the use of the economic surplus measures,
it is not really very realistic. For at price OP8 producers would want to
supply a large quantity, OPg. The government would either have to buy the
surplus (Qeog) and remove it from the market or reduce the quantity produ-

cers were allowed to produce, possibly by some type of supply controls. The

types of program discussed below take these possibilities into account.

Type II Program

For this program, consumers pay the price consistent with the quantity
supplied by producers, which is determined by the guaranteed price. A direct
government income transfer makes up the difference between the market price
and the guaranteed price to producers.

In figure 2-7, Pc represents the consumers' price and P8 the producers'

price. Given this type of policy, the consumers' surplus increases by the
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area PeERPc and the producers' surplus increases by the area PeELPg. The
income transfer made to producers by the goﬁernment is equal to the area of
the rectangle PgLRPc' Therefore, there is a net social loss equal to the
area of the triangle ELR, since the transfer by the government is larger
than the combined increase in consumerg' and producers' surpluses. This
social cost will increase as the supply elasticity increases and as the de-

mand elasticity decreases.

P
A\ S
P
8
P
e
P R
c ’//,/'
4 D
F
Q
Qe Qg

Fig. 2-7 Social costs of a guaranteed-price, income-transfer program

Type III Program

A guaranteed price is established above competitive equilibrium and
acreage controls are used to reduce output by shifting the supply curve to
FSl. Policies of this general types were used for many years in the United
States. As in type‘I programs, a social cost equal to the area of the tri-
angle BCE is incurred. In addition, however, the social cost equal to the
area of the triangle FBC arises. This happens because the PS is no longer
equal to the area PJBCF as in the Type I case. Instead, it is equal to the

area of triangle PJBF. This reflects an inefficient use of resources under

the acreage controls imposed. Therefore, the social cost of this type of
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program is larger than for type I programs. The more inelastic is the price
respoase of the demand, the larger the inefficiency component of social loss

will become, ceteris paribus.

Fig. 2-8 Social costs of a guaranteed-price, import-restriction program

Type 1V Program

Both consumers and producers face the guaranteed price, and the levels
of output demanded and supplied are consistent with the demand and supply
functions, respectively. The government buys the excess quantity supplied
at the guaranteed price and sells it on the international market. (This
policy could also be used for a multi-year purchase-storage-sales programs
to stabilize the market as discussed in the second section of this chapter.)
The effects of this program depend on the relationship between the domestic
guaranteed price and the international price. The three possible cases are
considered below.

Case 1) Domestic equilibrium price equals the international price,

In this case, the international market price P_ equals the domestic free mar-

I
ket price Pe. With this type of policy the producers' surplus rises to the

amount equal to the area P LEPe and the consumers' surplus falls by the area

J
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PGBEPe (Fig. 2-9). Thus, there is a total gain equal to the area of the

triangle BLE when PS and CS are added together. The excess output supplied,

Z, is given by

= - dP=P=P
z(®) =Q -Q and P

where Z denotes excess quantity supplied, Pc is the price faced by consumers,
Pp is the price faced by producers, and Qp and Qc are the quantities produced
and consumed. The excess supply quantity is bought by the government at
price PG--the ggaranteed price-~- and sold in the international market at

price'PI, Thus, there is a revenue loss to the government equal to the area

of rectangle BLNK.

P S
A
B L
P -
g N ‘Q.*'.&E“.—.\
-’.
= ] N
PI Pe
E
\ )
F
Q
Q. Q, Q

Fig. 2-9 Social costs of a guaranteed-price, export prograﬁ, Case 1

The social loss of this program for this case will be given as the dif-
ference of the government loss and the gain in surpluses, which is the dif-
ference between the rectangle BLNK and the triangle BED. Therefore, the
social loss is measured by the areas of the two triangles BEK and ELN.

Case 2) Domestic equilibrium price lower than the international price;

guaranteed price higher than the international price.
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As shown in figure 2-10, this case yields a gain in consumers' and pro-
ducers' surplus taken together equal to the area of the triangle BLE, as
before. However, this time the excess quantity supplied is sold by the
government at price PI’ which is higher than the domestic market equilibrium
price, so the loss for the government is given by the area of the rectangle
BLTH. Social gains or losses in this case will depend on the relative dimen-
sions of triangles BHM (denoted by Yl) and LTJ (denoted by YZ). Therefore if
the prices are such that:

>0 There is a social gain from this program.

0 - (Yl + YZ) =0 There is neither a gain or a loss from
this program.

<0 There is a social loss from this program.

Q

Fig. 2-10 Social costs of a guaranteed-price, export program, Case 2
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Case 3) Domestic equilibrium price higher than 1nteinational price.

P

/ N )
Q Q % @

Fig. 2-11 Social costs of a guaranteed-price, export program, €ase 3

e

In this case, the government will lose even more money than in either of
the two previous cases. This loss is given by the area of the rectangle
BLUR. 1Its difference over the triangle BLE yields the social loss, which is
given by the area of the two trapezoids BETR and ELUT.

For all these cases, it is assumed that the government is the sole im-
porter/exporter in the international market for the commodity in question.
Otherwise, social losses would be much larger if, after the application of a
guaranteed price above the international market price, consumers simply shift
from the domestic to the international market in order to purchase at the
lower price. This possibility is a reminder that government policies can
create illegal sales across borders, which can sharply inflate the costs of

the program.

Conclusions
1. Under type IV programs, the international market prices of the com-
modity in question becomes an argument in the social cost function. There is

a possibility that positive social gains may result as shown in case 2. This
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result is not possible with the first three types of programs. Moreover,
no account has been taken of government storage, transport, and transaction
costs, which may be large. Social losses would rise if these were considered.

2. If the government is interested in increasing revenues of farmers
and at the same time increasing the food supplied in the domestic market
and holding congumer prices down, then a type II policy seems to be the best
approach available.

3. If the government, however, wants to raise prices to producers by
reducing the quantity supplied, then a type I policy shows a smaller social
loss than a type III, but controlling output is more difficult.

4. These four types of guaranteed price programe may be characterized
as "support" programs. Another approach to guaranteed prices is to establish
"shelter" or "minimum" prices to establish a floor below which the free mar-
ket equilibrium price is not permitted to fall. The purpose of this type
of policy is to provide protection to farmers against market uncertainty.
This type of policy is reviewed in the next section.

5. Given the existence of a successful support price or guaranteed
price, farmers would not only move along the existing market supply curve but
that the curve would also shift to the right. Therefore supply excess would
increase and so would social losses and the costs of the program to the gov-
ernment.

6. In the long run, public concern might well move from guaranteed
price problems to the problems of price and market stability. Programs de-

signed to stabilize markets are analyzed later in this chapter.
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Minimum Price-Floor Programs

Defining the objectives of price policies should be the first step in

making policy decisions on programs. Often these policies have one or more

of the following objectives:
1. Incentives for production,
2. Set prices at the cost of production,
3. Provide protection to farmers against price risks and market uncer-

tainties. (Shepherd, Sanford, and Cossio, 1969)

Incentives

One possible objective of the government is to establish prices at in-
centive levels. So the aim of the policy is to provide incentives to farmers
to produce more of the product in question. This in turn means that the
prices are to be set at a higher level than would prevail in an open market
situation. There are unfavorable side effects, however. Raisng the price
will also reduce the quantity demanded by consumers, therefore, the govern-
ment will be left holding the excess of supply that cannot be sold without
loss, which usually can mean substantial losses for the government. Many
countries including the United States and the European Economic Community
have found this out on a very large scale. When '"support'" prices have been
set higher than open-market prices, large unsaleable surpluses have accumu-
lated, causing the loss of billions of dollars. Similar situations have
arisen in some LDC's that usually cannot afford losses on such large scale.
Figure 2-12, describes what happens when prices are set higher than open-
market prices. The demand curve, D, represents the quantities of the product

that will be demanded by consumers at various prices, while the supply curve,
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S, shows the quantities of the product that will be offered by the producers
at different prices. The intersection of the time curves defines the equi-~
librium price (Po) and quantity (Qo) in the market. Now, if the government
sets the price higher than Po, say Pl, congsumers will demand Ql and produ-
cers will supply QZ’ This will result in an excess supply equal to the
amount'az—az, which cannot be sold at price Pl. The government has to buy
and hold this excess quantity off the market, which may result in a loss.

In such circumstances, setting an incentive price higher than equilibrium
market price is simply not a feasible solution unless the government is pre-
pared to subsidize the producer at considerable cost to the taxpayer and per-

mit the price to consumer to fall to P

2.

Q

e

1 0 4
Fig. 2-12 Costs of incentive prices set above market equilibrium

Set Prices at the Cost of Production

Some people argue that prices should be set at a level sufficient to
cover the cost of producing an agricultural product. This proposition is not
as simple as it sounds. In fact, it turns out to be quite impractical.

Each farmer has his own costs of production and these costs differ from

farmer to farmer. Indeed, each producer has several "costs" (i.e. short-run
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versus long-run, variables vs. fixed). So it is not possible to determine
a single figure as the estimated cost of producing a certain product. If
we take the estimated.average cost of production a certain percentage of
farmers will have costs of production higher than the average and can not
profitably produce at a support price set at such average. Others will have
lower average costs and will make excess profits at the established price.

"The average in any case is merely an arithmetical calculation.

It has no economic standing, and no logical basis in this

economic situation. It is not what is needed here. If one is

about to march an army across a river, it is silly to compute

the average depth of the water at the crossing. The average

depth may be only four feet; but in the middle it may be eight

feet deep. All the men are more than five feet tall, but it

would be a mistake to act on the basis of the average depth

of the river and march the men across. The average cost is
- similarly inappropriate."” (Shepherd, et al., 1969)

Price Floor

Another objective for setting a price is to provide a shelter to protect
food producers against market risks and uncertainties. This type of prices
constitute a minimum price floor. It has been‘suggested that such prices
should be set a little below the equilibrium market price given by the supply
and demand functions.

"This equilibrium price is based not on dozens of estimates

of costs of production, but upon supply and demand in the

market; and this is based upon producers' and distributors'
and consumers' actions--upon what they will do." (Shepherd, et. al., 1969)

A Procedure for Setting Prices Based on Economic Factors

Shephgrd, Sanford and Cossio (1969) presented a procedure to be used for

setting prices based on the economic considerations. They suggested looking

at economic factors such as:
1. Probable volume of harvest;

2. Effective internal demand and trend of annual increase;
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3. Present levels of productivity;

4. Reserves accumulated and facilities for adding to the stored quan-

5. Possibility of exporting surpluses in accord with the conditions
of international markets;

6. Types, varieties, and quali£§ of the commodity in question;

7. Domestic possibilities for processing;

8. Costs of transportation and storage;

9. Importance of the product in the agricultureal sector and the econ-
omy of the country;

10, Estimation of probable net incomes that farmers will receive; and
11. Evaluation of the effects of higher food prices.

Then they suggested the use of forecasting methods for demand, supply,
and price as a basis for establishing a price floor. The first step is to
start with last year's prices and see how the market situation worked out.

If the government purchased very little of the product, then either its
purchasing procedures were unsuitable, or its prices were set too low. If,
however, the government acquired a large amount of the product and could sell
it only at a loss, that would mean that the price was set too high. Compari-
son with anticipated open-market prices would be very helpful in this analy-
sis. The next step is to estimate how much quantity is to be produced, de-
manded, and exported this year drawing‘on.all the sources of information
available. Then the expected price can be estimated by using estimated price
and income elasticities of demand for the product.

This price forecast could be used as the basis for setting the floor

price of the product, which would act as a form of insurance to the producer

against the risk of price decreases.
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In 1952, F. W. Paish and P. T. Bauer presented a proposal for reducing
the violence and magnitude of temporary fluctuations in the income of pri-
mary producers. They pointed out that the inelasticities of supply and de-
mand, especially in the short-run, are the main factors responsible for the
price fluctuations of primary commodities, which in turn brought wide fluc-
tuations in the incomes of farmers. Government interventions in such a case
sometimes ;nfortunately created, in the view of Paish and Bauer, a tendency
to reduce the adjustment of supply to changes in the demand as expressed
through the price mechanism. They said that in deflationary periods for
agricultural commodities, governments frequently try to restrict output in
order to raise prices received by farmers, results of which may affect in an
unfavorable way in the long turn in the direction of adjustment of the pri-
mary sector to the growth of the manufacturing sector and population.

Some policy instruments such as straight subsidies financed out of
general reyenue are impracticable where the commodity is the most important
cash product of the country and a unilateral stock-holding policy fails where
the exporting country has no effective monopoly. The Paish and Bauer approach
tries to reduce the magnitude of temporary fluctuations in the incomes of
primary producers witﬁ as little effect as possible on the adaptation of
supply to changes in demand in the long run:

"The proposed method is self-adjusting in the sense that there

can be no loss of contact with the trend of prices or of incomes;

it explicitly aims at smothering fluctuations in incomes, rather

than in prices; and its adoption would render possible more

accurate forecasting of the flow of producers' incomes in the

texritories concerned, for a year or two ahead."

They presented a formula for fixing producers' price each season calculated

as the sum of two components: 1) a fraction of the estimated market price
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for the current year and 2) a component which is derived from the difference
between the realized payments per ton in the previous years and the amount

paid in those years on account of the first component. Thus their formula

is as follows:

St =

— [P
Fe o, nle1 %1472 %2+ ... + e -
* Q

t

(Pt-l Qt—l + ... + Pt-n Qt-n
X

where
St Z 1s the producer price to be derived for any year t
Pt = the actual price
§£ = the expected price
Qt = the actual quantities purchased

Q, = the expected quantities purchased

x and n are weights.

So the first element of the RHS of the equation is the price forecast
for the forthcoming year and the second element is the correction component,

so that the producers' supply relationship will be given by:

St = Sc(Pt’ [)) where () represents the correction factor.

Q

The authors contend that the approach will keep the price floor in contact

with the trend of prices. It will stabilize producers' incomes but will not
affect price levels over time. It will provide forecasts of future movements
in income and ultimately will provide no risk of damage to the long-run com-

petitive position of the producers concerned.
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P. Ady (1953) rejected this approach arguing that since the formula de-
pends on two unknowns (F; and'6£), the scheme itself depends on guesswork.
He believes its use is impracticable. B. M. Niculescu (1954) made the same
kind of argument against the scheme. Milton Friedman (1954) argued that
such an approach, besides being highly arbitrary, introduces an undesirable
effect on incentives, suggesting that free market adjustment is a better

alternative than government market intervention.
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Government PurchasefSale and

Import-Export Programs

As was mentioned earlier, governments may not be willing to subsidize
either_farmers or consumers directly. Direct subsidies to producer may be
unsatisfactory because a large percentage of the subsidy payments would go
to a small percentage of large producers. On the other hand, direct subsi-
dies to all consumers can be very expensive. Small, indirect subsidies to
both consumers and producers in the form of fixed prices at the farm and re-
tail level may be an alternative considered by a government. Setting these
‘guaranteed prices, however, is a very difficult task. The government needs
to differentiate among farm prices, wholesale prices, and retail prices while
using this kind of policy. The setting of these three prices may lead to an
excess of supply or demand in the market and a need to import or export.

This in itself will lead the government to a wholesale operation involving
the international market. So international prices enter also as a exogenous
variable that affects the government profits or losses from the program.

William C. Merrill (196}) provided a simple but useful framework to il-
lustrate the consequence of a guaranteed price program that involves a whole-
sale operation and international trade in a particular crop. The model takes
into account random shifts in supply and demand. A system of iso-profit and
iso-import curves are used to illustrate graphically the consequence of the
government price decisionms.

Merrill observed that, in general, the goals of the government program
are: a) to maintain low retail prices, b) to maintain "fair" farm prices,

c) to break even on its buying and selling operation, and d) to minimize ex-

ternal dependence for the agricultural commodity by reducing imports. A con-
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flict between these goals can easily arise because, as the farm prices of

the crop increase, farmers tend to supply more of it. As the retail price
of the commodity increases, consumers tend to buy less of it. The govern-
ment generally sells the imported and national production at the same price
in the domestic market. Therefore, imports tend to decrease as farm or re-
tail prices increase. Wholesale and retail prices are generally increased
together. If the retail price is held constant but the farm price increased,
then the government makes less money or losses.

To use this model, it is necessary to know the domestic supply and de-
mand functions for the agricultural product, the cost of buying, storing and
transporting it, and international prices. With these data, it is possible
to determine the farm and retail prices required to prevent government losses

and/or large commodity imports.

Estimating the Iso-Import Curves

In order to estimate the iso-import curves, the price effects on quantity
supplied and demanded of the crop are needed. Let the demand equation be

given by:
d
D(t)-do+%3— . y(t) + Q| N(t) + 99

where:
D(t) is the quantity demanded in period t, and do is the intercept
Y(t) is an index of real gross national product in period t
N(t) is the population in period t

Pr(t) is the real retail price of the commodity in period t
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Q , ggi , and agd are the regression estimators, which express
how much quantity demanded changes given an
infinitesimal change in Y, N, and Pr’ respec-

tively.

It is assumed that the government sets the farm, wholesale, and retail

prices for the supported crop shortly before the harvest time. The period

term "t" refers to the marketing year for the crop. The supply equation is

given by:

where:

() =5 +23Q° P (t-1) +3Q° P(t-1)
° B, ¥ oF

S(t) is the national supply of the commodity in period t and so is
the intercept
Px(t-l) is the export price in period t-1l of a substitute commodity
which can be produced with the available resources,

Pf(t—l) is the real farm price of the commodity in period t-1

8 s
Iy and 9Q

3P 3p. are the regression estimators which express how much
X £
quantity supplied changes with an infinitesimal change

in P_and P_.
b4 £

Using the demand and supply equations with various farm and retail price

combinations gives the iso-import curve. (Fig. 2-13) This type of curve is

defined as the geometic locus of all combinations of farm and retail prices

that yield the same level of import (or export) values for the commodity.

For example assume that the price combination PO(Pr

0, Pfo) is such that the
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Fig. 2-13 Construction of an Iso-import curve

volume of imports/exports equal zero. Moving to the right of PO the retail
price increases holding the farm price constant, so domestic supply will not
be altered but domestic quantity demanded of the commodity in question will
decrease so the excess of supply in the domestic market will be absorbed by
government and will be exported in the international market. That is, there
will be exports of the commodity (I<0). Moving to the left of PO, the retail
price falls while maintaining the farm price constant. This increases the
domestic quantity demanded, but since supply has not been affected the govern-
ment will need to import (I>0) from the international market in order to sat-
isfy the d?mestic demand. Moving to the north of Po, the farm price increases,
therefore inducing a largef quantity supplied. The domestic quantity demanded,
however, is not affected because the retail price has not changed. Thus, the
government will absorb this excess supply and will sell it in the international
market, so exports will occur (I<0). But moving in the opposite direction

(to south Sf PO), the farm price decreases, inducing a decrease in the quantity

supplied by farmers. Since retail prices are held constant the quantity de-
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manded remains constant. Therefore, there will be an excess domestic demand
that needs to be satisfied by government imports from abroad (I>0). So the
iso-import curve that yield zero imports has to pass through Po and have a
negative slope.

Iso-imports curves that are above curve (a) represent different combin-
ations of prices (Pr’ Pf) which yield the same value of export for the product.
Iso-imports curves that are below curve (a) represent different combinations
of prices (Pr’ Pf) that yield the same value of imports. (Fig. 2-14)

P

Exports

Imports = 0

Imports > 0

P
r

Fig. 2-14 Iso~import curves

Estimating Iso-Profit Curves

Iso-profit curves are affected by: a) The effects of prices on the quan-
tities supplied and demanded, and b) the uncertainty about how much will be
supplied and demanded. In addition, the prices of exports and imports are
different.

Given that imports are required, the government's expected profit fumc-

tion, can be written as:

E(T) = Pw E(D) -~ (Pf + co) E(S) - FC - (1>I + cl) E(I)

¢
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where:
T is the government's profits from buying and selling the crop.
Pw is the wholesale price,
D is the -quantity of the product demanded.
Pf is the farm price.
C0 is the variable cost of handling and storing the domestic crop.
S is the quantity of the commodity produced.
FC is the fixed cost of the government's program.
PI is the price of imports.
C1 is the variable cost of handling and storing imports.
I 48 the quantity of crop imported.
E denotes expected values.
On the other hand, exports are anticipated, then the government's profit

function would be written as:
E(n) = Pw E(D) - (Pf + Co) E(S) - FC + Px E(X)

where:

Px is. the export price of the commodity.

X is the quantity of the product imported.

Assume that the difference between quantity demanded and quantity supplied
is a random variable with a normal distribution, then (D-S) N[E(D) - E(S), o].
The parameters E(D) - E(S) and 0 can be estimated from the information ob-
tained from the demand and supply equations. But expected imports and exports
are more difficult to estimate. However, the use of median imports and exports

can be used in place of expected imports and exports in the profit function.
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Anticipated imports are defined as:
A(I) = MAX[0, E(D) - E(S)]
Anticipated exports are defined as:
A(X) = MAX[0, E(S) - E(D)]

To estimate median imports, first estimgte the probability that imports
are greater than zero, say Q- Now let A denmote the event that imports are
greater than zero and B denote the event that imports are greater than median
imports. We know that P(AB) = P(B) = P(B/A) P(A), where P(A) = O and P(B/A)
= 1/2 by definition of median imports. Therefore P(B) = 0.50 ;. Once P(B)
is known, we can use the table of normal distribution to find the associated
t value, say t). Median imports are then equal to M(I) = A(I) + t; O where
the second term of the RHS of this equation refers as that difference between
median imports and anticipated imports, which can be labeled as d(I). The
same procedure may be used to find median exports: M(X) = A(X) + t o where
t,0 = d(Xx).

The procedure can be illustrated using Figures 2~15 and 2-16, Suppose
the retail price is set at Pr so Ql is the expected demand and that thea farm
price is set at Pf 80 Q0 is the output supplied. Anticipated imports are
therefore A(I) + Q1 - QO. However, the possible variations in supply and de-
mand are large enough so that exports could occur at this price combination.
Expected imports are therefore greater than A(I) but are difficult to esti-
mate because the probability distribution for imports would have to be inte-
grated from zero to infinity. But if (D-S) is normally distributed, then the

probability that imports are greater than zero, ®,, can be easily determined.



83

The probability that exports are greater than zero is a, = (1—(11). Thus

2

median imports and exports can be determined in the manner described.

E(S)

Lower limit of S

£ Upper limit of D

1 E(D)

Q 1
A(D)

Fig. 2-15 Effects of variations in demand and supply on imports and exports

MX) O A(I) M(I)
&——————— Export l Import —m——>

Fig. 2-16 Probability distribution for imports and exports
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The government's anticipated profit function, in the case where either

imports or exports may occur, consist of two parts. If anticipated imports

are greater than zero, the function is equal to:

A(T) = Pw E(D) + oy Pw a(1) + o, (PW‘~ Pf - Co) M(X) - FC—~

(Pf + Co) E(S) - oy (PI + Cl) M(I)

where:
oy Pw d(I) is an estimate of the expected revenue from imports above
the anticipated level.

If anticipated exports are greater than zero, then the government's

anticipated profit function is:

A(T) = Pw E(D) + a, Px M(X) + 01 (Pw - PI - Cl) M(1I) - FC
- (Pf + Co) E(S) - az(Pf.+ Co) d(X)

where:

d(x) = t,0, is the difference between median exports and anticipated

exports.

If a constant relationship between wholesale and retail prices is assumed,
then iso-profits curves can be determined using two last equations to compute
anticipated profits for various farm and retail price combinations. (Fig. 2-17)

Assume that at PO(PrO, on) profits are zero. Then moving to right from
PO, will increase retail price while holding the farm price constant, thus
anticipated profits are positive. Moving in the opposite direction (to the

left) the retail price is reduced, and since Pf is constant, anticipated
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P
r

Fig. 2-17 Anticipated profits for farm-retail price combinations

profits are negative. Moving along the vertical line through PO the retail
price is constant. To the north of PO farm prices are increasing so antici-
pated profits are negative. To the south of P0 farm prices are decreasing,
so anticipated profits are positive. Therefore the iso-profit curve that
yield zero profits must pass through point Po and have a positive slope.
Iso-profits curves that are above curve (A) represent different combin-
ations of prices (Pr’ Pf) that yield the same losses. And iso-profits curves
that are below curve (A) represent different combinations of prices (Pr’ Pf)

that yield the same value of positive profits. (Fig. 2-18)

P
r

Fig. 2-18 Construction of iso-profit curves
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Using Iso-Profit and Iso-Import Curves d
It is now established that iso-import curves slope downward and iso-
profit curves slope upward. In figure 2-19, expected imports and government's
expected profits for any combination of farm and retail prices can be deter-

mined.
In reality many of the farm-retail price combinations in the figure can

be ruled out, It is unlikely that the farm price would be increased (de-

creased) above (below) certain levels that are considered too high (too low).
The same elimination is applicable to the retail price range. Decision

makers can "zero in" on a "target" area by this process. The decision prob-

lem can be reduced to a single line if the government is committed to break
even with the program, which in this case would be the iso-profit line m = 0.

Pf i

M <0 d

I<0

I>0

P
r

Fig. 2-19 Farm-retail price combinations, imports-exports,
and government costs
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Geographic Price Relationships

The discussion thus far has emphasized the incentive and disincentive
effects of government price policies. Production promotion programs, to
be effective, must be supported with sufficiently remunerative producer
prices. Frequently, prices paid to farmers under government programs are
fixed with the aim of giving producers a 'reasonable return" while enabling
the marketing organization to earn surpluses to support other government
investments and services. Moreover, these prices are usually adjusted only
gradually over time, and while tﬁis approach shields producers from market
fluctuations and price uncertainities, they may receive only a share of
realized export earnings or import parity prices for the commodities
involved. If so, incentives to produce the price-controlled products will
be diminiéhed relative to other crops.

The impact of price policies on the relative price structure is compli-
cated if internal transportation costs are considered. The most common policy
is to establish uniform buying prices at all points in a country. In
contrast, export-parity or import-parity prices will differ by the cost of
transporting the crop from a particular production area to the export/
import point. The comparison of established prices to parity prices by
region will likely show a pattern of cross-subsidization whereby producers
in regions with high transport costs are benefitted at the expense of producers
in regions with low transport costs. This cross-subsidization will be
intensified if key inputs are also priced uniformly throughout the country.

Thus, price policies may generate cross-subsidization between regions

as well as between crops. Sometimes this kind of cross-subsidization
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is justified as a means of attaining regional equity. This is especially
true when least-developed regions also are the most inaccessible, and hence
suffer high costs for input and output movements. However, the implicit
subsidies/taxes in a given pricing structure is unlikely to be the most
appropriate in terms of producer incentives or from the standpoint of
balanced regional development. Improvements in tramsportation and even

transportation subsidies may well be superior if stimulation of regional

growth is the goal.



89

Domestic Price Stabilization Programs

There is no doubt that price stabilization is a theoretical and
empirical topic of special interest for the developing nations. Traditional
export products are subject to wide swings in market prices. Domestically
consumed products are also subject to price instability. Food products
that fulfill basic needs are many times the most affected.

The problem of price stabilization was first in 1944 analyzed by Waugh
from the consumer point of view. Later, in 1961, O0i approached the problem
from the producer point of view. In 1969, Massell integrated both sectors
in a welfare analysis of price instability.

These initial analyses are the basis for more sophisticated work on
this topic. Getting closer to 'real world" situations means more complexity.
R. E. Just commented:

"The general question of price stabilization is one of

those problems in economics where the complexity of the issue

is far beyond the theoretical and technical capabilities we

now possess for analyzing it. Consequently, analytical

studies of stabilization policy have been reduced to examina-

tion of only one or a few important aspects of the problem

(at a time) while disregarding others. As a result, much of

the theoretical work on price stabilization has been over-

looked by empiricists and those involved directly in the
policy-making process."

Generalized Assumptions

Through time, the literature on price stabilization has been elaborated
under a fairly homogenous set of assumptions. The first assumption is
partial equilibrium. A second common assumption is the existence of a
self-liquidating buffer stock to achieve price stability. Third, ignoring

the administrative and storage costs of operating a buffer stock has also
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been typical. Finally, the concepts of consumers' and producers' surpluses
are used as a measure of welfare to assess the effects of stabilization.

The procedure here is to find out first what the welfare effects from
commodity price variations are, how it affects both consumers and producers,
and under what circumstances stabilization policies may be advantageous.

In 1944, F. Waugh demonstrated that with a downward sloping demand
curve, assuming consumers to be price takers and starting from a given
price, consumers gain more from a price reduction than they lose from an-
equal amount of price increase for a given commodity. On this basis he
argued that consumers gain from price fluctuations caused from random
supply shifts and, hence, they would lose from price stabilization.

Assume a cardinal measure of utility and two prices, Pl and P2, each
with 502 probability of appearing as an equilibrium price after a random

shift of the market supply curve.

Q

Figure 2-20
Effects of Price Variation On Consumers

Based on Figure 2-20, if P. occurs then consumers' surplus (CS) is equal to

1
the area f + a + b + ¢ + d; if P2 appears CS is equal to the area f only.
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Expected consumers' surplus is:
E(CS) = f+1/2 (a+b+c +4d)

As an alternative consumers are given a single price up with certainty

where 1 up is the mean of the two prices, or:

My = 1/2 (P1 + PZ)

Then the expected consumers surplus is:
EX(CS) = f+a+ b

Thus, compared to the prestabilization regime, consumers lose (c+d) if Pl

2 occurs. Since

E(CS) > E*(CS), stabilization creates a net loss (c+d > a+b) in terms of

occurs without the stabilization scheme and gain (a+b) 1if P

consumers' surplus.

Walter 01 (1966) made an equivalent argument for producers. He showed
that producers facing an upward sloping supply curve and perfect competition
gain from price fluctuations arising from random shifts in demand and, hence,

would lose from price stabilization.

P
S
k,
Cc
u et e e—— e
P a
Py
£
D
Q

Figure 2-21: Effects of Price Variations on Producers
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Assume that producers are faced with either of two pricaes, P1 or Pz, with
50Z chance of occurrences for each of them. So producers' surplus (PS)
is equal to the area f if Pl occurs and f + a + b +c +4d if Pz occurs

(Figure 2-21). The expected value of producers’ surplus is given by
E(PS) = f +1/2 (a+b+c +4d)
As an alternative, producers are given a single price, up, with certainty.

Where

My = 1/2 (pl + pz)

Then expected producers' surplus is:
E*(up)-a+b+f d

and since E(PS) - E*(PS) > 0 stabilization will hurt producers.

B. Massell (1969) tried to reconcile the results presented by Waugh
and Oi by using the expected value of the net changes in producers' and
consumers' surpluses as a measure of gain. His main conclusion was that a
stabilized price brought about by a buffer stock operation provided a net
gain to producers and consumers taken together.

Masgsell utilized linear market demand and supply functions with additive
stochastic disturbances. Market price fluctuations arise from.shifts in
either supply or demand or both.

Referring to Figure 2-20, if up can be achieved by a costless storage
activity through a buffer stock operatiom that buys and sells at price up,

raising the price from Pl to up will result in a gain to producers of c + d
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+ e and a loss to consumers of ¢ + d. So there is a net gain equal to the

area e[A(PS) - A(CS) = e]. Reducing the price from P, to up will result

2
in gain to consumers equal to the area a + b and a loss to producers of a,

so there is a net gain of b. Therefore where price fluctuation arise from
random shifts in supply, stabilizing prices at up involves: first, a net gain
to producers (c +d + e - a > 0), second, a net loss to consumers (a + b - ¢

- d > 0); and, finally, a net gain of b + e to consumers and producers
jointly.

Simjilarly, looking at Figure 2-21, if price is raised from P. to "p

1
producers' surplus increase by an amount equal to the area a + b and consumers'
surplus falls by a, so the net gain is b. And reducing price from P2 to

up involves a gain to consumers of ¢ + d + e and a loss to producers of ¢ + d,
8o the net gain is equal to the area e. Therefore, when price fluctuation
comes from demand, stabilizing prices at up produces: first, a net gain to
consumers (c +d + e - a > 0); second, a net loss to producers (a + b - ¢

- ¢ < 0); and finally a joint net gain equal to the area b + e.

Massell's model can be stated mathematically. For a competitive market,
assume the supply and demand curves each have a shift factor that is a
continuously distributed random variable:

(1) S=aP + a (a > 0)

(2) D= -bP + B (b > 0)
where S is the quantity supplied, D is the quantity demanded, P is the price
a and b are constants, and a and B are jointly distributed random variables
with means uc and u = (0, which

variances caa and 0,,, and covariance oc

B BB B
means that shifts in demand and supply function are influenced by different
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forces. That is, we assume that:

(3) S=5s(, r, 0)

(4) D=D(P, P,, I, O)

J

Equation (3) states that the quantity supplied is a function of the com-
modity price (P), the input factor price (r), and the technology embodied in
the production process (0). Equation (4) states that the quantity demanded
is a function of the commodity price (P), price of another commodities PJ,
income (I), and the tastes and preference of individuals (¢). In the case
of agricultural commodities, shifts in supply are typically due to weather

conditions which are unrelated to the factors influencing demand.

The equilibrium price is given by:

(5) P*--E—ﬁ vhere a + b > 0 and P* > 0

Assume the mean price up is known and that price fluctuation are to be
eliminated by establishing a costless buffer stock operation, such that the
authority stands ready to buy or sell at price up. In any one year pro-
ducers gain ¢ + d + e (Figure 2-20) or a + b (Figure 2-21) whenever up > P.

Algebraically the gain in producer surplus may be expressed as:
A(PS) = G_ = (u_-P) [S(P)] + 1/2(u_ - P) [S(u) - S(P)]
p P P P
8o
6) G =1/2 - P) [S(P) + 8
(6) o / (up ) [s(P) (up)]
Also, since

E(P) -a—i]; - E(8 - a)
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and

H, = M
=B O
@ up a+b

Substituting (1), (5) and (7) into (6), and simplifying gives:

(8) G =
) P a+b

Applying the expectation operator to (8) gives:

(a + 2b) Opa ~ aOBB

(9) E(G) =
P 2(a + b)2

Analogously, for consumers:

(2a + b) UBB - boaa

2(a - b)2

(10) EG,) =

1/2[uB M, (B - a)] [2a + a(u&- u, + 8 -0l

a+b

Therefore, the total expected gain from stabilization is given by:

- 0o 8
Q1) E@©) = 379)
8 - (4] + 0
and since o = VAR—(-——“l= 88 oa
a+b
(a + b)
then
az) E@ =<2FB I
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The expected gain from price stabilization is larger as price variability
increases and as the slope 6f the demand and supply curves increase. Producers
and consumers are better off with price stability than with price variability
since those gaining from stabilization can compensate those losing, leaving
everyone better off.

S. Turnovsky (1978) worked with a non-linear model and with stochastic
disturbances that enter multiplicatively. This led him to some modifications
of Massell's results about welfare distrbution. He found out that in such
circumstances the desirability of stabilization is independent of the origin
of the stochastic disturbance in the price of the agricultural commodity
and depends only on the deterministic components of the demand and supply
curves.

In more detail, Turnovsky's results showed the following:

a) producers will gain from having either demand and/or supply distur-
bances stabilized if demand is elastic and supply inelastic; otherwise they
lose;

b) consumers gain if demand is inelastic and supply is elastic; other-
wise they lose;

c) stabilization leads to an overall welfare gain unless either demand
and supply are perfectly elastic. (The assumption of multiplicative dis-
turbance is quite restrictive. These conclusions don't hold when the
demand and supply functions are log-linear.)

David Bigman and Sholomo Reutlinger (1978) relaxed some of the assumptions
and restrictions of the Waugh-Oi-Massell analysis. First, they argued that
certain results arising from linear demand and supply functions do not

generalize to the nonlinear case. Second, they felt that a "complete" price
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stabilization achieved by means of a sufficiently large buffer stock is
impracticable and unrealistic since . the cost of stock sufficiently large

for complete stabilization would invariably exceed the gains, and in practice
governments are more likely to engage in only partial stabilization and
storage capacity is constrained. Therefore, they focused on gains and costs
from Eart191 stabilization and on the extent of stabilization achievable by
employing ; given size of stock. Third, they noted that the desirability of
price stabilization on the basis of welfare gains alone is a weak concept
since economic efficiency is only one among several objectives of stabili-
zation policy. They wrote: "In most countries the primary objective of
buffer stocks and other stabilization policies is to ensure a regular flow
of supplies to consumers and to meet the needs of wvulnerable sections of

the population." Their main argument is that avoidance of protectionist
trade policies can be a more powerful instrument for stabilizing domestic
agricultural prices and ensuring the continuity of supplies than any reasonably
sized buffer stock.

'They presented a method to analyze: a) the extent to which annual
instability in a country's food grain production and the world market price
of food grains translate into instability in the country's food grain con-
sumption and price, under alternative trade policies and market structures,
and b) the extent to which a buffer stock of varying sizes contributes to
stabilization and at what social and financial cost or gains to producers,
consumers, and the government. For this purpose they developed a stochastic
simulation model which assumed that supply decisions of agricultural commodities
are made before the actual price is known. That is, they are made on the

basis of the past year's price, which is the expected price.
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Before examining this complex model in detail, tt is useful to look
at the stabilizing effects of trade on the domestic market and welfare gain
or losses from price stabilization with and without trade by reference to
a simple linear two-country model.

Let the markets in two countries be represented by the following supply
and demand functions:

Si =a, + biPi + Ui

Dy = ¢y - dyPy

¥(i=1,2)
where

P,: actual market price
P.: expected price

U,: random disturbances, which are assumed to homoscedastic and
independent across the two countries and time, with:

E(U,) = 0 and E(Uiz) —

Stochastic changes in demand are disregarded. In the absence of trade,

prices are determined independently in the two countries:

(78
[SN
al (=]

e

When free trade is permitted and abstracting from transportation cost, the

price in both countries will be the same:

*= =
P Pl P2
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so
U1 + U2

d1 + d2

P*x = Px -

The variance of price and consumption in country 1 without and with trade

with country 2 will be as follows:

Closed
Economy Free trade
Variance of price V(P,) = ¢ 2 V(P*) = ¢ 2 +0 2
1 1 1 2
: 2 2
dl (d1 + dz)
2
d
Variance of consumption vV(D,) = 0o 2 v(D *) o —1 (o 2 +a
1 1 1 41 + d2 1

Comparing the international price with trade and the domestic price without

trade gives:

2 2
d d2

V(P*) = —L . v(e,) +
4 +d,)

v(P,)
2 2 2
(dl + dz)
Thus, V(P*) can be smaller than both V(Pl) and V(PZ)' Both countries may

gain from trade by having a more stable price (a risk pooling arrangement).

For the n - country case,

n n 2
V(P*) = L d, V(Pi)/(z d

i=1 i=1

)

Therefore, the larger is the number of countries engaged in free trade, the
more likely it is for all countries to have more stable prices. The same

holds for the variance in consumption levels.
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The expected gains from price stabilization to consumers, producers,

and to the economy as a whole in country 1 with and without trade are given

below:
Closed
Economy Free Trade
2 2
Consumers expected gains -1/2 012/ -1/2 dl (01 + %2 )
d 2
E(Gcl) 1 (d1 + dz)
Producers expected gains
2 2
E(G)) o,/ a
P 174, 1 /(dl + dz)
Total expected gains 2 2 2
2 d.(0,” - 0,7) + 2d. 0
E(GTl) 1/2 % /d 171 2 > 271
1 2(d1 + dz)

Therefore for both a closed economy and free trade, producers will always
gain and consumers will always lose from price stabilization under the
assumptions of linear demand functions and stochastic disturbances in supply.
However the net gains for the economy as a whole will always be positive in
the closed economy; whereas with trade, the country may gain or lose from
price stabilization.

A country will have larger welfare gains the more stable is the supply
in the other country but the less stable is its own supply. Furthermore,
a country is more likely to gain from price aﬁabilization if its share in the
world market is small compared with the other country. Thus, an assessment
of stabilization policies that focuses on a closed economy and ignores the

effects of trade may overstate the welfare gains.
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Now we are in a position to present Bigman-Reutlinger's stochastic
simulation model. This approach does not yield readily definable genera-
lizations since the outcomes depend on the specific parameters applied in
the analysis. The following is reproduced from Bigman and Reutlinger
(pp. 10-29).

"The model is an open economy model, principally concerned
with examining stabilization policies for food grains. It examines
explicitly random fluctuations in a country's production and in the
international price of grain. The country is assumed to be "self-
sufficient" in the sense that in a "normal" year, when both the
country's production and the world price are at their mean level,
there would be no différential between the price in the world and
in the country to provide an incentive for trade. Yet random fluc-
tuations in the supply of either the country or the world may create
at times price differentials to an extent that despite transporta-
tion costs and tariffs, imports or exports could occur. Thus,
"self-sufficiency" as such is not assumed to preclude trade. As
we shall sée below, even countries which embark on the objective
of sglf-sufficiency in food supply could realize substantial gains
from trade as a consequence of less than perfectly correlated ran-
dom fluctuations between food grain production in the country and

- the rest of the world.

For any given level of grain production in the world and in
the country, the model estimates: (a) world price, (b) price and
quantity of grain consumed, stored and traded by the country, and
‘(c) gains and losses to consumers, producers, government, and

society. Below, the structure of the model is briefly described.
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a. World price

Examination of the effect of trade policies on the sta-
bility of a country's grain market requires an estimate of the dis-
tribution of the world price. Since there is little direct histor-
ical evidence for estimating future variability of the world price,
a simple (much too simple a model for other purposes) world price
model is postulated which transforms any production level into a
world price on the basis of a pre-specified world demand function.
World production is assumed to be a random variéble with a specified
probability distribution.

b. Country's production

Production of grain in the country is a random variable
with a specified probability distribution. In our stationary model,
planned production remains constant. Allowances are made for the
possibility of year-to-year serial correlation in production and
for correlation between the country's production and world produc-
tion (and therefore the world trade).

c. Country's demand

The country's demand for grain is assumed to consist of
the combined demand of two consumer groups defined by their income
level; a low income group and all other consumers. In the version
of the model presented here, the government is assumed to have an
explicit food policy by which the low income group's consumption is

assured not to fall below a desired level. The total demand func~-
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tion consists of two linear segments with a "kink" at the mean, re-
flecting the inelastic demand, induced by the government's inter-
vention on behalf of the low income group, when supplies are scarce.

d. International trade

Trade activities between the country and ;he world are
carriéd out by tﬁe free market within limits of a specific trade
policy implemented by.the government. Thus, grain is imported
when the domestic price exceeds the import price, and grain is
exported when the export price exceeds the domestic price. The
import and export prices are determined by the world price, trans-
portation costs and tariffs. The instruments for enforcing gov-
ernment goals with respect to trade are tariffs and quantity con-
straints. Those goals need not be restricted to the balance of
_payments and we have also considered policies whereby exports are
not permitted when the quantity available for domestic consumption
is below a prespecified lower level and import is restricted never
to let the domestic pricé fall below a specified lower limit.

e. Storage policies

Storage policies consist of (a) rules which determine the
form of storage activities, and (b) a storage capacity constrain-
ing the actual level of storage activity. In the present paper,
storage rules are defined by a quantity band. Within the boundar-
ies of the band supply is allowed to fluctuate freely, with no
storage activity. When domestic production (Q) exceeds the upper
limit of the bank (QH) the "desired" amount of grain to be stored

is the excess of production above QH' Similarly, when production
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is less than the lower limit of the bank (QL) the "desired" '
amount of grain to be taken out of storage is the amount by which
production falls short of QL’ The actual amount of grain put into
storage cannot, of course, exceed available storage capacity and

the amount of grain released from storage cannot exceed the amount
available in storage, at that year.

Note that trade and storage activities could be substituted
for each other on occasion to achieve stabilization objectives.

When production is short, the world price is low and stored up

grain is unavailable, grain could be either imported or withdrawn
from storage. Likewise, when production is plentiful, export prices
are high and there is vacant storage capacity, grain could be either
exported or stored. We have assumed that the authorities emphasize
the food security aspect of the storage operations and thus grain
is imported via the free market. On the other hand, in times of
good domestic harvest, excess supply is first put into storage and
the remaining quantity is released for exports, provided the world
price is attractive enough.

One point is worth emphasizing with respect to these storage
~rules: the domestic price in any given year depends on the quanti-
ty produced domestically, the world price and on the quantity of
grain in storage or the vacant storage capacity at that year. The
latter, in turn, depend on the quantities of grain produced domes-
tically and on the world prices in previous years and on the initial
stock and storage capacity. Consequently, some degree of serial

correlation is introduced into the time series of domestic prices ‘(
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due to storage operations, even when there is no such correlation
in pro&uction.

f. Gains and losses from stock operation

The gains and losses from a stock to society as a whole

and the gains or losses to consumers, producers and the government
separately depend largely on the difference between the price of
grain with and without stock operations. When grain is withdrawn
from the market into storage the price is raised; consumers lose
and producers gain. Vice versa, when grain is withdrawn from
storage to augment current supply the price is reduced; consumers
gain and produers lose.

These gains and losses as well as the costs and revenues to
the government when grain is put into or withdrawn from storage
are illustrated in Figures 2.22(a) and 2.22(b) and are summarized in
Table 2-1 in terms of the designated areas on the graph. The govern-
ment is expected to make its storage and trade policies known.
Hence, grain is purchased by the government for storage and by ex-
porters and by consumers at the equilibrium price. In Figures 1(a)
and 1(b), the quantity supplied for current consumption without
storage is Q and wifh storage Q'. P and P' are the respective cor-

responding prices.

Data and Parameters

Simulations were conducted with the postulated model in
order to investigate orders of magnitude of the likely effects of
alternative policies and the sensitivity of such outcomes to param-

eters and data. Although the data are not representative of any
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GAINS AND LOSSES FROM STORAGE OPERATION
Figure 2.22(a): Grain into Storage
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GAINS AND LOSSES FROM STORAGE OPERATION
Figure 2.22(b): Grain out of Storage
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SOURCE: D. Bigman and S. Reutlinger (1978)
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Table 2-1: Types of Gains and Losses When Grain is Stored and When Grain is

Withdrawn from Storage by Reference to Areas Shown in Figures
2.22(a) - 2.22(b)

Designated Area of
Types of Gains and Losses Gain or Loss

Grain into storage [Fig. 1(a)]

Consumers -A-B
Producers A+B+
Government (financial) -B -

Overall (economic) - B -D

Grain withdrawn from storage [Figure 1(b)]

Consumers F+G
Producers - F
Government (financial) H

Overall (economic) G+H

SOURCE: D. Bigman and S. Reutlinger (1978)
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particular country, they are deliberately chosen to approximate
orders of magnitude to a country like India. In this section we
describe the kind of simulations and the data and parameters under-
lying illustrative runs of the model.

a. Simulation experiments

The results reported in this paper were obtained by simu-
lating 300 runs of 30-year sequences of production "events". The
'
total sample size consists therefore of 9,000 observations drawn
at random from the specified probability distribution.

b. Country's production

The country is assumed to produce an average of 110 million
tons of foodgrains. Specifically, production is assumed to be dis-
tributed normally with a mean of 110 million tons and a standard
deviaéion of 7 million tonms.

c. Country's demand

Total market demand is assumed to be the sum of the sep-
aratefdemand of "low" and "high" income consumers. Consumption by
the "low" income population is maintained through government inter-
vention at a minimum level, assumed to correspond with their con-
sumption at the median price of $125 per ton. The consumption
maintenance policy is implemented through a price subsidy scheme
for the low income population. The specific parameters of the
demand schedules adopted for the numerical analysis are listed in
Tablé 2-2. Equal foodgrain consumption by the low and the high in-
come group at the median price of $125 subsumes that the low income

group consists of more than half of the total population and per

capita consumption is less in the low income group.
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Table 2-2: Country Demand Parameters

"Low" Income '"High" Income Total
Population Population Population
Quantity consumed
at P = $124 (million tons) 55 55 110
Price elasticity of demand
for P < $125 0.4 0.2 0.3
for P > $125 0.0 0.2 0.1

SOURCE: D. Bigman and S. Reutlinger (1978)
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d. World price

World price production (Q) is assumed to be normally dis-
tributed with a mean of 350 million tons and a standard deviation
of 14 million tons. This distribution is transformed to a distri-
bution of the worl& price on the basis of a "kinked" demand function.
At the mean level of world production the price is $125 per MT and
the price elasticities of the two segments of the demand function

at that point are as follows:

n= 0.1 for P > $125

n= 0.3 for P> $125

Notice that while production is assumed to be distributed
normally, the transformed distribution of price is skewed with its
mean being larger than the median.

e. Trade and trade policies

Shipping costs are assumed to be $25 per ton. Trade poli-

vcies are implemented by quantity restrictions and by the level of
tariff. Imports are not permitted to increase total supply above
112 million tons and thereby to reduce the domestic price below .95
of the median price. Exports are not permitted to reduce the quan-
tity ?vailable for domestic consumption through imposition of tar-
iffs below 108 million tons. In addition, three trade policies im-
plemented are examined in the base case:

?REE TRADE: No tax is imposed on exports or imports;

RESTRICTED TRADE: The government imposes a tax of $25

per ton on any imports and exports;
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NO TRADE: The government imposes a tax high enough to rule out

all trade

f. Storage rules and storage costs

Grain in excess of 112 million tons is put into storage
to the extent that there is vacant storage capacity. Grain is
taken out of storage when domestic production is less than 108
million tons to the extent of the deficit or to the extent of
available stocks in storage, provided the world price is so high
as to prevent any imports. A handling charge of $2 per ton is
assumed at the time grain is loaded into storage. The rate of
interest for grain held in storage is 8 per cent and construction
costs are assumed to be $100 per ton of capacity, storage facili-

ties are assumed to be amortized within a period of 30 years.

Simulation Results

Tables 2-3 and 2-4 provide results from simulation experiments
regarding the stability of a country's grain consumption and price
under the three postulated trade policy scenarios and without and
with buffer stocks. Clearly, in the closed economy a buffer stock
can have a sizeable stabilizing effect. But what is more noteworthy
is the striking stabilizing effect of opening up the country to
trade. As the country becomes more open to trade, the additional
stabilizing effect of the buffer stock is progressively reduced.
Comparing the results show that a moderate degree of correlation
does not alter these conclusions significantly.

Figure 2.23 illustrates the extent of supply stabilization at-

tained by the three trade scenarios and increasing sizes of buffer

¢
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Table 2-3: Stability of Food Grain Consumption and Price Under Alternative
Trade Policies, with and without a Buffer Stock

Storage Capacity No Trade Restricted Trade Free Trade
(million tons) 0 6 0 6 0 6

------- Probability (%) - - - = = -

(No correlation between country grain '
production and world wheat production)

Grain consumption
(million tons)

< 100 7.2 4.2 0.8 0.4 0.3 0.1
100 - 105 16.3 9.9 9.8 5.2 5.9 2.9
105 - 115 52.9 72.0 72.4 83.6 81.1 88.0
115 - 120 16.0 10.2 12.4 8.3 11.0 8.0
> 120 7.6 3.7 4.6 2.5 1.7 1.0
(Correlation (R2=0.3) between country grain
. production and world wheat production)
Consumption

(million ‘tons)

< 100 7.2 4.2 1.8 1.0 0.7 0.3
100 - 105 16.3 9.9 12.4 7.3 8.5 4.8
105 - 115 52.9 72.0 65.8 78.8 74.2 83.2
115 - 120 16.0 10.2 14.1 9.7 13.5 9.7
> 120 7.6 3.7 5.9 3.2 3.1 1.9

Source: Bigman and Reutlinger.
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Table 2-4: Stabilization Effects of Buffer Stock Under Alternative

Storage Capacity
(million tons)

No Trade

Restricted Trade

Free Trade

0 6 0

6

0

6

(No_correlation between the country and the world grain productionm)

Quantity (million tons):
Average (S.D.)

Price ($/ton):
Average (S.D.)

Balance of trade
($ millions):

Average
(s.D.)

Subsidy payments
($ millions)

Average
(s.D.)

Farmers' revenue
($ millions):

Average
(s.n.)

110 110 110
6.9) (5.3) (5.0)
145 140 139
(54) (43) (35)
. . 3

. . (600)
1,700 1,250 1,175

(2,500) (2,050) (1,465)

15,650 15,200 15,070

110
(4.0)

136
(28)

-2
(515)

935
(1,185)

14,825

110
(3.9)

136
27

-4
767)

(1,150)

14,800

110
(3.3)

134
(22)

-16
(696)

750
(900)

14,635

(4,750) (3,600) (3,000) (2,300) (2,435) (1,940)

(Correlation (R2 = 0.3) between the country and the world grain production)

Quantity (million Tons): 110 110 110 110 110 110
Average (S.D.) (6.9) (5.3) (5.6) (4.5) (4.6) (3.8)
Price ($/ton): 145 140 140 137 137 135
Average (S.D.) (54) (43) (40) (32) (32) (26)
Balance of trade
($ millions):
Average .o .o =40 =31 -54 -53
(s.D.) .o .o (452) (392) (626) (567)
Subsidy payments
($ millions):
Average 1,700 1,250 1,300 1,000 1,000 850
(2,500) (2,050) (1,700) (1,400) (1,350) (1,100)
Farmers' revenue
($ millions):
Average 15,650 15,200 15,100 14,850 14,850 14,650
(s.D.) (4,750) (3,600) (3,400) (2,600) (2,800) (2,200)
Source: Bigman and Reutlinger
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Figure 2-23: Relative Frequency of Serious Supply Shortfall with
Alternative Storage Capacities and Trade Policies
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stocks (storage capacities), as measured by the probability of a

serious grain consumption shortfall. The graph illustrates that

even as larger a buffer stock as 11 per cent of annual average con-
sumption would not have provided the same degree of protection
against extreme shortfalls as could have been obtained by opening
up the country to trade. The slope of the curves depicts the mar-
ginal contribution to stability of each additional unit of storage
capacity. Clearly, the marginal effects are smaller when trade re-
strictions are relaxed and in all cases decline sharply for increas-
ing levels of storage capacity. For instance, increasing the stor-
age capacity from 6 to 9 million tons will reduce the probability
of a serious shortage by some 3 per cent if no trade is permitted
and by less than 0.5 per cent under free trade. For an illustration
of the decreasing marginal stabilizing effect as storage capacities ‘
are increased, note that without trade, increasing the storage ca-
pacity from O to 6 million tons reduces the probability of a serious
shortfall from 24 to 14 per cent but a similar increase from 6 to
12 million tons reduces the probability of a serious shortfall only
from 14 to 11 per cent.

As seen so far, the stabilization benefit from a buffer stock
can be much higher in a closed economy than in a country which takes
advantage of opportunities for trade. This relationship is of course
reflected in the net cost of the buffer stock operation. This net
cost is reduced as the number of transactions (acquisitions for and
sales from storage) and the price differentials at which these trans-

actions take place increases. Table 2-5 gives the gains and losses to .
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Table 2-5: Annual Economic and Financial Gains (Losses) from a 6 MMT Capacity
Storage Operation

No Restricted Free
Trade Trade Trade

(No correlation between country and world grain production--$ millions)

Total economic gains =12 -59 -73
Consumer gains -30 =35 -8
Producer gains -380 -180 -125
Storage operation account 1/ -37 -62 -79
Change in tax revenue 2/ .o -12 -4
Saving on subsidy 435 230 143

Total government account ‘ 398 156 60
2

(Correlation of R = 0.3 between country and world grain production--$ millions)

Total economic gains | -12 -46 -60
Consumer gains =30 -65 =33
Producer gains -380 -183 -131
Storage operation account 1/ -37 =53 -69
Changes in tax revenue 2/ .o -9 -2
Savings in subsidy 435 264 175

Total government account 398 202 104

SOURCE: Bigman and Reutlinger

l-/Includ:lng $53 million amortization costs.

g/"Quantity restrictions" on imports and exports are implemented by an
appropriate tariff. Thus, the government will have some tax revenues even in
"free trade" policy.
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soclety as a whole and their distribution among consumers, produc-
ers and the government from a 6 million ton capacity storage oper-
ation.

For the closed economy, net annual economic costs of a 6
million ton buffer stock would be only some $10 million. However,
with free trade such a buffer stock would not only contribute much
less to stabilization of domestic grain consumption and price, but
its net annual cost would be over $70 million.

The distribution of losses and gairs is also interesting.

With the specified demand function, stabilization is expected to
yield a positive consumer surplqs and a negative producer surplus.
Yet, consumers are seen to suffer losses. The reason is that under
the postulated subsidy program, low income consumers do not gain
from the reduction in price when grain is removed from storage.

They pay the same price regardless of the market price when supplies
are scarce. When the subsidy program is practiced, this surplus
accrues primarily to the government in the form of savings on sub-
sidy payments. The more closed the economy is to international
trade, and the larger is the buffer stock, the larger are these
fiscal benefits. This should not be interpreted to mean, however,
that governments should favor protectionist policies and large buf-
fer stocks. To the contrary, the '"gains" by the government from a
stock only partially compensate for the additional fiscal burden

the government incurs in the first place, as a consequence of greater
instability in grain prices introduced by the trade restrictions.

Figure 2.24 illustrates the rapidly declining cost effectiveness

of increasing levels of buffer stock operations under all trade
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scenarios. While the probability of a severe shortfall in con-
sumption declines with increasing stock levels, this increased
protection is bought at rapidly accelerating costs to the economy.
Only in the case of a closed economy and only for a very small
stock would there be a small gain while the probability of a se-
vere shortfall is reduced. Under the restricted trade scenario,
and annual outlay of $45 million for buffer stocks would reduce
the probability of a severe shortfall by 5.0 per cent. However,
and additional outlay for buffer stocks of the same magnitude
would reduce the probability of such a shortfall by only an addi-

tional 1.1 per cent.

Conclusions

The single most important conclusion from the theoretical
analysis and the simulation experiments with the model presented
in this paper is that in most cases, trade and buffer stocks are
strong substitutes for stabilizing a country's food grain supply
and price. To the extent that trade and buffer stocks are equally
effective in achieving a desired level of stability, countries can
choose between liberalized trade and buffer stocks. If a high level
of stability is desired, the buffer stock option can be very costly.
Obviously, the trade option has its costs as well in the form of
larger fluctuations in foreign exchange balances. Having recognized,
however, the stabilizing effects of international trade, the choice
set of various policies aimed at achieving prespecified stabiliza-
tion goals should include trade policies, and the decision should

be made on the basis of cost effectiveness. The option of trade
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should also suggest different directions in the efforts by the
international community to ensure a stable flow of supply to

developing countries."
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Income Stabilization Schemes

James P. Houck (1973) identified two groups of income stabilization
schemes. The first group includes those that operate outside the market to
adjust incomes of primary producers without altering the market mechanism,
for example, a) progressive income taxes, b) flexibility in debt repayment
schedules, and c) flexibility in credit availability for production purposes
and family expenses. This type is often carried out by specialized credit
agencies, insurance programs against crop yield failures, direct payments to
farmers or provision of road and railway facilities. The second group
include programs that affect the market mechanism in their attempt to
stabilize incomes.

For this second group of income stabilization schemes, Houck established
the following specifications. First, assume that the central government
decides to stabilize the incomes of primary producers. It decides the
device to use, the extent of stability of income to be achieved, and its
distribution among participants in the market. Secondly, assume that the
aggregate annual or marketing season gross income for the agricultural
commodity in question is to be stabilized and that the level at which it
is stabilized will be the long-run open market trend value of price multiplied
by average annual output. Then, the government will act only if the income
flow threatens to exceed or fall short of some acceptable zome, which is
itself a function of the resources available to the authority.

In Figure 2.25, the hyperbola UU represent the upper bound of the
acceptable zone, such that any pair on this curve yields the maximum

acceptable income. Similarly, the hyperbola LL represents the lower bound
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for a minimum acceptable income. Therefore, the shaded area represents '
the acceptable zone of combinations of prices and income. If the annual

equilibrium in the market for the commodity occurs inside the zone, the

government does nothing to alter market operations. Otherwise the authority

intervenes in the market.

Houck gave the example of buffer stock or buffer fund programs designed
to stabilize aggregate gross income rather than producer prices. Under the
agsumption of inelastic supply response, income fluctuations caused by
fluctuating inelastic demand, such that in periods of low demand (as given
by SS) the open market equilibrium will be at point f, which is below the
lower permissible income given by the curve LL. Point e could be achieved
either through a buffer stock operation, which will require buyers the
amount de in the market, or through a buffer fund operation making per unit 0
payments to farmers equal to ef (Figure 2-26). With the former, price for
the entire output will rise to the e level. With the latter only the
realized price will be adjusted while the market will clear at point f.

The opposite situation will prevail at a high demand level DD'. Either
the quantity bc can be sold in the market or a per-unit tax of ab can be
applied.

The case for a given demand curve (dd) and fluctuating supply curves
(1.e. due to a change in weather conditions, or changes in planned productions)
is illustrated in Figure 2-27. Point a reflects an equilibrium for the
open market at the low level of supply, which i1s outside of the permissable
zone. A buffer stock operation would require sale of an amount bc, to
push the equilibrium market price down to the maximum acceptable. A buffer

fund operation could be used by imposing a tax on the producer price in
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Figure 2-27: Buffer Stock or Buffer Fund Operations
with Fluctuating Supply and Inelastic Demand
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order to reduce the producers' per-unit return to the permissible level.
Similarly, in periods of high supply, a buffer stock operation could
acquire an amount de or a buffer fund operation could subsidize producers by
ef to move producer income up to the minimm desirable level.

With more elastic demand (in Figure 2-28) in periods of larger supﬁly,
the equilibrium on the open market above the maximum acceptable point.
In this case opposite operations of buffer funds would be needed to maintain
the maximum acceptable P-Q combination given by point e. In periods of low
supply, acquisition by the buffer stock agency equal to cb or subsidies by
the buffer fund equal to ab would be made if to return to b the minimum
acceptable combination. In this case, however, the buffer stock would add
instability to the market by acquiring more stocks in periods of low supply
or by selling inventories in periods of high supply. As a result producer
prices will be unstable and positively correlated with the elasticity of
demand. Nonetheless, gross income will be stabilized.

P S

Figure 2-28: Buffer Stock or Buffer Fund Operation With
Fluctuating Supply and Elastic Demand
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In summary, price stability and income stability can be achieved
jointly, depending upon the sequence and correlation of shifts in demand
and supply. 1In Houck's words: "Generally speaking, price stability and
income stability are achieved jointly when (1) demand shifts are large
relative to supply shifts, and/or (2) demand is relatively inelastic at the

producers' level."
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Objectives of Price Stabilization Programs

Raj Krishna (1967) pointed out that objectives of agricultural price
policies may be quite different in different parts of the world. For
example, in Western Europe and USA policies are more concerned with problems
created by deceleration of demand and the consequent accumulation of surpluses.
In most of the developing countries the problem is a growing gap between
demand and supply. Some countries have a diversified pattern of production.
In other, one, two or a few crops dominate. In some countries land is still
available for settlement and cultivation, but in others there is overpopulation
relative to available land. Therefore objectives of price policies may be
different in these different situatioms.

Generally speaking, the objectives of agricultural price policy in Europe
and the USA have been price stabilization and income support. A report
from OEEC (1961) stated:

"A reasonable degree of stability of prices and of agricultural

markets. . . was historically the first objective of price sup-

port policies. . . An important objective of price policy con-

tinues to be. . . the avoidance of sharp price fluctuations but

its primary feature is to contribute to the long run assurance

to producers as regards the support of their income.”

Agricultural pricing policies in developing countries have often
been used negatively to lower the price of food and other agricultural
goods and to increase the relative prices of manufactured goods. Brown
(1978) surmised that the reasons LDCs have used price policies based
against agriculture include: 1) aggregate agricultural production is not
very responsive to price changes, 2) the chief beneficiaries of higher prices

would be the larger size farmers who respond by increasing output, 3) that

higher prices for food and other agriculturally-related basic goods such



129

as clothing would most adversely affect low-income consumers, 4) manu-
facturing provides a more rapid means of growth, and 5) achieving a target
rate of growth depends on large transfers of income and foreign exchange
from agriculture to manufacturing. A negative agricultural price policy
(involving both prices and taxation) has been a common feature of policies
in the early phases of development in both capitalist and socialist
countries, although very dissimilar institutional mechanisms have been
used for implementing them (Table 2-6).

Krishna (1967) argued that there is some critical minimum rate of
agticultufal growth without which a plan would not be able to achieve its
general targets over the plan period:

"If the circumstances of a country permit this critical minimum

rate of agricultural growth to be realized while the terms of

trade of agriculture are depressed against it in the traditional

way, there would be no need for a positive agricultural price

policy. But the evidence shows that in many developing countries

the minimum rate of agricultural growth consistent with rapid and

sustained general growth can be quite high and that a negative

price policy cannot be followed without risking failure to achieve
the desired growth."

Table 2-6
Country Nature of Price Policies Source
United Kingdom Corn laws in the 19th Century had the aim

of lowering the relative price of food and
raw materials in relation to the price of

manufactures. : Tracy, 1964
Russia The collectivization of agriculture was

theoretically endorsed by Lenin and Georgescu-

practically carried out by Stalin ex- Roegen 1960

plicitly to extract surplus output from
the peasantry at a low price. Kahan 1964
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Table 2-6 Continued

Country Nature of Price Policies Source

Asian Countries (With the exception of Sri Lanka and Japan),
"The interests of agricultural products
have been relegated to second place. Such
that the agriculture sector provided a
large part of the surpluses required for FAO/ECAFE
investment in the nonagricultural sectors". (1958)

China "As early as 1953 the regime was forced to
abandon the market in favor of centrally
determined compulsory quotes for major
crops....The relative poverty of China
made these quotas only a temporary respite
of little more than two years in length...
By harming individual farmer incentives,
they probably hastened the need for
measures which would get to the real
problem, that of agricultural output...
Between 1955 and 1959...the Chinese

communists tried first the cooperations, Perkins
and then the communes." 1964
Japan During the early period of rapid development ‘i

(1878-1917) the agriculture was taxed
heavily to finance industrial growth. The
land tax provided about 707 of government
revenue during 1878-1907 and 402 during
1908-1917. Rents remained at more than

half of the rice yield in the earlier Ohkawa and
period. Rosovsky 1960
Argentina (Commonly cited as an example of a negative

price policy carried to excess).

During the period from 1944 to 1955 prices
received by farmers were kept low and part
of the foreign exchange received for exports
was diverted for the benefit of industry by
means of multiple exchange rates. At the
same time Argentine industrialists were
protected by high import duties on competing

Products and by a system of import

licensing. These had the double effect Inter-

of lowering agricultural income and American

raising farmers' cost of production. Committee 1963
Ghana About 402 of government revenue is

derived from the profits of govern-

ment marketing boards and most of

this revenue is used to finance indus- Myint
trial development. 1964
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Krishna further reviewed some reasons why so many developing countries
have experienced constraints imposed by the rate of agricultural growth
on the general rate of growth:

1) Early decline mortality without matching decline in fertility
increases the rate of growth of population. Therefore the demand for food
increases to a level which a slow-growing agricultural sector cannot meet.

é) The option of importing cheap grain and raw materials is not
available anymore.

3) The peasaﬁtry of the 20th century in many developing countries
does not seem to help the policy makers by keeping up the rate of agri-
cultural growth at the desired minimum level when the terms of trade are
turned against them.

Table 2-7 presents a FAO survey of some less developed countries that
have had to turn to a positive price policy because they were unable to
realize the minimum required rate of growth of agriculture output without
it.

Krishna made some recommendations to be followed when applying price
policies:

1) The growth of agricultural output has to be induced primarily
through 1gstitutional and technological improvements with a great increase
in the supply of inputs embodying these improvements.

2) Price variability can retard these changes...therefore a favorable
price policy is needed alongside techno-organizationél changes.

3) It is desirable to restrict a positive price guarantee program to

a few major commodities which are persistently in short supply.
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Table 2-7: FAO (1965) Survey Tabulation

Commodity Countries With Minimum Price Policy

India -
WHEAT Pakistan
{ Lybia

India
RICE Pakistan
Guatemala

Guatemala
Tanzania

BARLEY and
OLIVE Libya

OIL

MAIZE ;

Paraguay
Syria

Nicaragua Tanzania
Peru
Senegal

Source:

R. Krishna (1967)
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4) The minimum guaranteed price should cover the full bulkline cost of
improved technology package adoption, including imputed values of family
land and labor inputs. Parity prices, in the western sense of moving averages
of market prices, or prices derived from general equilibrium models of the
agricultural sector will be either inappropriate or unrealistic option for
LDCs.

5) A policy using public stock and distribution operations for the
benefit of low income consumers is preferable to other types of inter-
ventions. But measures taken to protect consumers should not damage pro-
ducer incentives.

As was well stated by Fletcher (1967), stabilization of prices does
not guarantee an optimum price structure for economic development. He
defines an efficient price system in terms of the results it should achieve:

", ..An optimum price structure in a growth context would accomplish

all of the following: 1) allocate factors to insure the largest

output and optimum product mix it produces, 2) insure that the de-
sired goods are produced at optimum levels of cost and efficiency,

3) distribute goods to the "right" consumers at minimum cost and

delay, 4) forsee future demand and supply conditions so that re-

quired goods and services can be efficiently produced at the appro-

priate time, 5) facilitate improvements in technology and produc-

tive structure in accordance with factor endowments and development.

Objectives, and 6) achieve a satisfactory distribution of national

income between producers and consumers and between sectors of the

economy. "

Since there is no price structure that can do all of the above at the
same time, what was suggested is that policy makers should evaluate prices
on the basis of weights or importance attached to alternative objectives.
There is no unique specification of an optimal price structure. It should

be recognized, however, that a response to price movements exists in poor

economies as well as rich. This price responsiveness is an important
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factor to consider within the context of price stabilization and support

programs.
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Food Security

Valdes and Siamwalla (1980) defined food security as the ability of
food-deficit countries to meet target levels of consumption on a yearly
basis. As a target level they selected the trend level of consumption for
the given'society. They concentrated on food supply variability due to the
impact of fluctuating weather on the size of the harvest. They identified
two distinct food supply problems faced by many LDC's. First, a large
and growing long-term deficit in domestic supply. Second, and more related
to food insecurity problems, the uncertain ability to finance needed imports
to meet immediate targets for consumption levels. Also, there are two main.
causes of food insecurity: 1) shortfalls from domestic production trends,
which are usually weather induced; and 2) sudden increases in world prices
for food imports and/or decreases in the price of exports used to earn
foreign exchange for imports.

These two sources of insecurity lead directly to fluctuations in real
income wiFhin the country, where the poorer households are the most sensi-
tive to such variabilities. Thus, if the fluctuations in real income can be
smoothed, food security could be attained. The authors argue that in order
to achieve the aim of food security, the capital market mechanism needs
to be operative at all levels for the country as a whole as well as for
individual households. The capital market mechanism must involve assets
that possess a high degree of liquidity, as their conversion to food must
be effected relatively quickly. The type of mechanism proposed is to hold
assets in the form of either food stock themselves or in the form of monetary

instruments such as foreign exchange reserves to be used to purchase food
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in the short periods. It has been found that under perfect competition in
the world food market, food security can be achieved for some LDC food
importers at lower cost through varying the levels of imports while
operating a relatively small buffer stock. That is, the problem of which
types of assets to hold is amendable to solution using conventional
economic criteria. However, regardless of the form in which assets

are held, attaining food security is a costly process, the cost essentially
being measured by the difference in the rate of return in non-liquid versus
liquid assets multiplied by the volume of diversion in investment required.

It may be argued that a country suffering from food security can borrow
rather than divert its own resources into liquid assets. However, because
this overall ability to borrow is limited in the long term by the wealth of
the country the access to a particular line of credit will tend to be at
expense of credit for longer-term investments. Again food security can be
attained but only at some cost.

The authors suggested that an exact measure of food insecurity would
rest on real income fluctuations, but an approximate measure may be obtained
by examing deviations from the trend in foreign exchange earnings minus
the excess expenditure over this trend in food imports for the current

year (defined as "deviations in real export earnings'").

Inadequacies of the International Markets for Cereals

Some argue that each country should become self-sufficient in food,
and therefore build its own system of national food security. The justi-
fication for such policies is that each nation faces highly unreliable

international supplies. In much of the discussion, no distinction is made

o
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between concessional and commercial food supplies. Valdes and Siamwalla
well pointed out that the reliability of their true source differs con-
siderably. The general perception is that concessional supplies are com-
pletely unreliable (i.e. reduction in food aid in 1973-74). Furthermore, in
individual cases donors have used food aid to obtain political concessions
from the recipients. Thus a national food policy that relies on food aid
supplies is highly risky. However, they argued that it is quite unjustified
to move to complete independence from all forms of food imports without
showing that commercial supplies are also unreliable, which they believe

cannot be documented.

Barriers to internal trade

In many cases, the state has assumed the functions of the trader in
food grains. Many governments have attempted to insure food security
by insulating domestic prices from international price. This policy implies
that the burden of real income fluctuations caused by price shifts in the
world market is borne by the public treasury. These interventions to
stabilize prices can indeed insure stability of food consumption in urban
areas. That is why there has been an association in the general perception
of food security with stability in the price of food. However, if in-
security arises from domestic production fluctuations, such a policy by
itself would be insufficient, especially for rural areas.

High transport cost due to geographical isolation of many areas is
a form of trade barrier, such that the movement of food grains in and out
of these regions is uneconomical. Thus, most isolated areas are self-

sufficient, which means that the market for food grains would always clear
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in response to the local demand-supply situation. Fluctuation of production .
away from the normal level causes changes in the real income of the community.
Therefore because of the high transport cost, local storage of food grains

may be preferred to holding other forms of assets or approaches to food

security.

Shortcomings in the capital market

The authors suggest introducing credit facilities as a practical way to
avoid food insecurity problems. It is argued that in urban areas there is a
straight relationship between food security and price stability. This can
be achieved when the country adjusts its imports of food or the level of
stocks to compensate exactly the aggregate fluctuations in domestic pro-
ductions. However, a large reduction in agricultural output could result in
an unfavorable impact in the industrial sector and hence reduction in employ- ‘
ment and income in the urban areas. In this case, price stabilization is no
longer a sufficient condition for food security. Furthermore in rural areas
where the real income of households are directly affected by fluctuations in
farm production, stability of food consumption cannot.be achieved by means
of price stabilization schemes. Production changes affect both the demand
side and supply sides of the market, with no reason to believe that the
capital market will act to stabilize the effective demand for food of the
household by meeting the shortfall in its income. Any attempt by the
government to introduce substitutes for a capital market at this level would
be administratively costly. Therefore, in these circumstances income transfer
becomes unavoidable at times of shortages. They suggest that crop insurance

is one possible means of accomplishing this transfer, although it may be

Q
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difficult to implement. Public food distribution is another way, but unfor-
tunately there are few of these programs that reach extensively into the

rural areas.

Conclusions

These authors suggest the following general points in connection with
food security policies:

1) The solution of food insecurity problems must begin at the national
level. |

2) Such an approach should include large investments in food distribu-
tion systems, transport and communications, early warning systems, and a mix
of stock and trade policies.

3) Relying only on domestic grain reserves to cover yearly fluctuations
may turn out to be an expensive solution, where trade is a real possibility.

4) Three important implications of food security programs are: i) the
incentive for private domestic stockholding would be reduced, ii) the foreign
trade balance and the government budget would have to absorb the instability;
and iii) the loss in purchasing power or real income in the agricultural
sector, due to crop failure, would have to be compensated for. Otherwise,
stabilizing national food supply per se would be insufficient to offset

declines in effective demand in the rural areas.
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Agricultural Comparative Advantage and Price Uncertainty

Jabara and Thompson (1980) examined analytically as well as empirically
the implications of international price uncertainty for agricultural com-
parative advantage in Senegal assuming risk-adverse policymakers. The
analytical part of their work is reviewed here in order to identify the
main issues of comparative advantage under international price uncertainty.

For this purpose, imagine a small open economy which has: a) one
dominant agricultural export (product X) and one dominant agricultural
import (product Y) that can also be produced in the country and b) a
welfare function U(XC, Yc) which is a function of quantities of both
commodities consumed. By comparative advantage is referred that mix of

traded product at which this welfare function is maximized.

Certainty Case

“The production function for this economy is assumed to be:

Y = F(X), with 3Y _/3X_ < O and 3Y2 /8X2 <0
p P P P P P

The domestic production of the commodity that is commonly imported (Y)
is inversely related to the quantity produced of the commonly exported
product (X), and this negative relationship is diminishing. Note F'(Xp)
represents the marginal domestic opportunity cost of X production in terms
of Y production.

The country can exchange X for Y on the international market at a price
ratio P = Px/Py’ which is exogenously given (small country assumption).

Assuming equilibrium in the balance of payments, production and

consumption are linked through trade by the following relationships:



141

X =X -X
Cc P e
Yc = F(Xp) + P Xe

where subscript c refers to consumption, p to production and e to net

exports (or imports if Xe < 0).

The objective of the country is to maximize its real income:
Max U(Xc, Yc)
Rewriting,
Max U[Xc(xp’ Xe), Yc(Xp, Xe)]

The first order conditions for an optimum solution are:

au _ 3u 8Xc+ oU aYczmo
X X X Y X
ap X, ap oY, ap
aX oY
aU__ 23U c, U o

Bxe 'c)Xc Bxe aYc Bxe

Rewriting,

au aU_ o
+ F'(X) =0
BXC aYc P

and

-a_U_..+.a_U_.P=0

SXC BYc
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Therefore, under perfect certainty the optimum point on production occurs ‘
where the terms of trade equal the marginal rate of product transformation
P = -F'(Xp), assuming the second order conditions are satisfied. So, no
policy intervention which distorts P can improve the society's welfare.

This implies that free undistorted international trade is the best policy to
follow and the optimum tariff rate for a small country is zero. So in an
environment of certainty comparative advantages suggest that welfare is
maximized when each country specializes in and exports those goods in which
it is a relatively low-cost producer and imports these goods in which other
countries are lower-cost producers. The country is said to have a compara-
tive advantage in the good exported and comparative disadvantage in the

good imported.

Uncertainty Case

In this case the terms of trade, P, assumed to be a random variable
with mean E(P) = P. The country planners will try to maximize the expected

utility:

Max E [U(Xc. Yc)]

subject to

Xc = Xp - Xe

Y =Y +PX
c P e
The first order conditions for an interior solution are:

SE(U \ .
'Sx_pl - E(U) + F'E@W)) = 0




143

3EQW) ~E(U)) + EU, P) = 0

X
e
U AU
where U1 = axc and U2 3Yc

Note that E(U2 P) = E(UZ) P+ COV(U2 P), so rearranging and substituting

yields:

COV(U2 P)

P+ Dy
E(U,)

= -F (Xp)

where COV(U2 P)/E(UZ) is interpreted as a subjective cost associated with
uncertainty in international prices.

The sign of the covariance term depends on the loss function or risk
assoclated with uncertainty as well as on the relationship between U2 and P.
If Xe > 0 and policymakers are risk-averse, then COV(U2 P) < 0. 1If policy-
makers are risk seekers, then COV(U2 P) = 0. If they are risk neutral, then
COV(U2 P) = 0. Thus the expected terms of trade can be lower, greater, or
equal to the marginal rate of transformation depending on the risk pre-
ferences of the decision makers.

For risk-adversepolitymakers,5'> -F'(xp). The recommended policy to
maximize expected utility under uncertainty is not a free trade policy with
the international terms of trade reflected in undistorted domestic prices.
Rather, the optimum trade policy is for the domestic terms of trade to be
set equal to the expected international price ratio plus the subjective
risk cost. This implies thﬁt some diversification in the production of

agricultural commodities in the country can be expected as a result of the

uncertainty. That is, small countries in this situation would promote a
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policy of substitution of domestic production for imported products at

the expense of exported products. This is the mix of products that would
maximize expected utility. The results of this analysis also suggests that
a small country in an environment of uncertainty can increase welfare by

distorting domestic prices away from the international terms of trade.
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CHAPTER 2 ANNEX

ANNOTATIONS FOR KEY REFERENCES ON PRICE
GUARANTEE AND MARKET STABILIZATION PROGRAMS
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Bigman, D. and Shlomo Reutlinger

Food Price and Supply Stabilization: National Buffer Stocks and Trade Policies,
World Bank, Washington D.C., May, 1978.

This article is part of a study undertaken by the World Bank on
various aspects of food stabilization policies in developing countries.
The authors agree that not always will free trade in food commodities
provide instability in domestic markets énd protectionist policies such
as buffer stock schemes will encourage food production and domestic mar-
ket stability in times of poor domestic harvest and/or high prices for
imported grain. Avoidance of protectionist trade policies, therefore,
can be a far more powerful instrument for stabilizing domestic grain
prices and ensuring the continuity of supplies than any reasonably sized
buffer stock. They also argue that the proposition arising from the
Waugh-0i-Massell type analysis 1s only one among several objectives of
stabilization policy. In most countries, rather than being the combined
and producer surplus the primary objectives of buffer stocks and other
stabilization policies, the primary objective is that to ensure a regular
flow of supplies to consumers and to meet the needs of vulnerable sections of
the population. Their assertion is based in FAO studies that show that
most countries rate this insurance of a continous flow of supply as the
main objective of their cereal stock policies. For their work they make
use of a stochastic simulation model. This model is an open economy model,
mainly concerned with examining stabilization policies for food grains, and
it examines explicitly random fluctuations in a country's production and
international price of grain. The model was used to evaluate the impact of
trade and stock policies on stabilization. Their main conclusion from

their analysis was that in most cases, trade and buffer stocks are strong
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substitutes for stabilizing a country's food grain supply and price and the

choice of any type of policy should be made on this basis of cost effectiveness.

Massell, Benton F. (1969)

"Price Stabilization and Welfare," Quarterly Journal of Economics 88, May,
pp . 284-98 .

This article tried to reconcile the analyses presented by 0i and
Waugh concerning the gains to producers and consumers resulting from a
stable as compared to fluctuating prices. Using the expected value of the
change in producers' and consumers' surpluses as a measure of gain, it
was shown that price stabilizatiomn, brought about by a buffer stock,

provides a net gain to producers and consumers taken together.

Massell, Benton F. (1970)

"Some Welfare Implications of International Price Stabilization",
Journal of Political Economy 78, March-April, pp. 404-417.

This paper deals with some welfare implications of price stabilization
achieved by international buffer stock. Stabilization is taken to mean
not a reduction overtime in price fluctuations, but a reduction in riski-
ness of this years' income as viewed by the producer of an agricultural
commodity at planting time. (Income will depend in yield and price at the
time of harvesting, which are stochastic variables.) Massell concludes
that although a buffer stock may provide a large increase in welfare (to
the producer) than would a forward contract, the former alternative is more
expensive than the latter. The extent of a particular crop planted has

positive relationship to the expected value of income earned from the sale
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of the crop and a negative relationship to variance of such income.

Massell uses a linear demand-supply model.

0i, Walter Y. (1961)

"The Desirability of Price Instability Under Perfect Competitions,"
Econometrica 29, January, pp. 58-64.

This paper analyzes the behavior of a competitive firm faced with

an uncertain demand, which takes the form of an instability in the price
of the output, such that time price is taken to be a stochastic variable.
The analysis reveals the conclusion that instability in prices will always
result in greater total returns for the competitive firm under the assump-
tion that firms maximize short run profits during each period of time, and
the marginal cost of each firm is upward sloping throughout its relevant
range, such that prodgcers could make more profits when the price of the
good varies, than when its price is stabilized at the arithmetic mean

of variance.

Paish, F. W. and P. T. Bauer. (1952)

"The Reduction of Fluctuations in the Incomes of Primary Producers,"
Economic Journal, 62(248), December, pp. 750-80.

The authors presented a proposal fo; reducing the violence and
magnitude of temporary fluctuations in the income of primary producers.
They examined the supply restriction schemes in the inter-war period and the
stabilization schemes of the post-war British Colonial Policy that were
used. They tended to maintain or to raise producer incomes. They intended
to show their adobtions were used in an incorrect way such that not only
prolonged the difficulties the government intended to solve, but have also

tended to restrict the supply.
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Bauer, P. T., and F. W. Paish (1954)

"The Reduction of Fluctuations in the Incomes of Primary Producers Further
Considered,”" Economic Journal 64, December, pp. 704-29.

The principal purpose of this article is to reply to critics of their
1952 article. Bauer and Paish argue mainly that the inflation problem
brought up by Hill and Ady 1is essentially irrelevant to the problem of
reducing fluctuations in producers incomes; and that the attempt to reduce
fluctuations in incomes rather than merely in prices, as being suggested
as preferable by the two ladies, is that violent accidental fluctuations
in output with prices constant may have economic and social effect less
frequent than violent fluctuations in prices with output constant, such
will reduce instability. Also they think that there is no real problem in
preventing year-to-year fluctuations in producers' prices and output such
that the effects of inaccurate forecasts of output and price on the operation
of their formula as discussed by Hill and Ady is also trivial. With respect
to Professor Friedman they feel that the differences were about the functions
of government in societies at different stages of development, such that in
the case of underdeveloped economies it is not true that free market policies

are always better alternatives as suggested by Friedman.

Turnovsky, Stephen J. (1978)

"The Distribution of Welfare Gains from Price Stabilization: A Survey of
Some Theoretical Issues," Stabilizing World Commodity Markets, F. G. Adams
and S. A. Klein, eds. Lexington: Heath Lexington, pp. 119-48.

The purpose of this paper is to survey some of the most recent develop-
ments about this topic which were first stated by Waugh-Oi-Massell. Here

is considered the case where demand and supply functions are nonlinear



152

and the stochastic disturbances enter multiplicatively, such that this
specification lends to substantial modification of many of Massell's con-
clusions. (Massell's work deals with linear demand and supply curves and
additive disturbances.) It is also considered the welfare effects for
boéh producers and consumers of stabilizing prices in the case where firms
make their supply decisions on the basis of expected prices, before they
learn the actual market price, and are unable to modify these decisions

in the short run.

Briefly considered is how the Waugh-Oi-Massell model can be extended
to deal with the worldwide nature of current inflationary conditions. It
is also considered an alternative form of government intervention (like
government influences on movement of prices by announcing forecasts which
in turn influence the behavior of private producers) rather than entering
the market directly. Finally a general extension of the basic Waugh-0i-
Massell model is considered through the multimarket situation in a multi-
commodity context.

One of the major conclusions is that even though price stabilization
always improves aggregate welfare, the distribution of these welfare gains
in the society is highly senstitive to the precise specification of the

model and the nature of the stochastic disturbances.

Turnovsky, Stephen J. (1976)

"The Distribution of Welfare Gains from Price Stabilization: The Case of
Multiplicative Disturbances," International Economic Review, Vol. 17, No. 1,
February, 133-148.

Massell, integrating the conclusions of Waugh and 0i and assuming

linear demand and supply curves with additive stochastic disturbances,
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showed: 1) producers lose (gain) from price stabilization if the source

of instability is random shifts in demand (supply); 2) consumers lose

(gain) from price stabilization if the source of instability is random shifts
in supply (demand); 3) where both demand and supply are random, the gains

to each group are determined according to the relative size of the variances
and to the slopes of demand and supply curves; 4) total gains from stabiliza-
tion are always positive (gainers compensating losers) if the demand and
supply curves are not perfectly elastic; if so, all gains tend to zero.

With only minor modifications, the same results hold assuming non-linear
functions as long as the stochastic disturbances are still additive. Dis-
tribution conclusions have major modification when multiplicative stochastic
disturbances are assumed. The author includes in his partial equilibrium
framework, assumptions of non-linear functions, a self-liquidating buffer
stock and ignore any storage and administrative costs related to operating
such stock. An important consideration is that with random disturbances
occuring in both sides of the market (supply and demand) the stabilized

price will differ from the mean of the fluctuating prices to have a self-
liquidating buffer stock.

Assuming multiplicative random disturbances, the desirability of price
stabilization does not depend upon the source of the price instability,
which is the case when additive disturbances are assumed, but_only upon
the true shape of the deterministic components of the demand and supply
curves. Generally, producers gain and consumers lose from stabilization
if demand is elastic and supply inelastic; if demand is inelastic and supply

is elastic, consumers tend to gain and producers tend to lose.
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An example of log-linearity (constant elasticity functions) with
multiplicative disturbances is illustrated. Under this functional speci-
fication, producers gain from stabilization only 1if the elasticity of demand
exceeds unity, if not they lose, but consumers always gain from stabilization,
irrespective of the underlying elasticities, the allocation of welfare gains
in this specific case (of particular interest because it is the exact
multiplicative analogue of Massell's linear-additive model) is asymmetric.

Another example is presented through a linear function specification,
where producers lose from stabilization if the price elasticity of demand
is less than half the price “elasticity of supply. In this linear case,
consumers lose if the supply curve is relatively inelastic compared to the
demand curve. Reversing these elasticity relationships would also reverse
the gaining and losing relationships.

The main conclusion the author states in this paper is the importance
of the nature of the stochastic disturbances when assessing the distribu-
tional effects of stabilization policies: The assumption of multiplicative
disturbances can be justified as naturally as additive disturbances, with

either assumption price stabilization will lead to a gain in total welfare.

Waugh, Frederick V. (1944)

"Does the Consumer Benefit from Price Instability?" Quarterly Journal of
Economics, August 1944, pages 602-614.

Waugh supports the idea that consumers benefit from price instability.
Using consumer surplus as an indicator he concluded that consumers will
enjoy a greater average consumer's surplus when prices are changing.

The analysis is presented for one commodity case and subsequently is
extended to n commodities. The basic results are proven to hold for the n

commodities case.
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Waugh, Frederick V. (1966)

"Consumer Aspects of Price Instability," Econometrica 34(2), April pp. 504-8.

In this article, Waugh makes use of graphic tools to prove that welfare
aspects of price stability depend upon the level at which the price is
stabilized and whether one is concerned with welfare of the consumer or of
the producer. If prices are stabilized at a very low level the producer
is harmed and the consumer benefits, but if the prices are stabilized at

a very high level, the opposite will occur.

Waugh, Frederick V. (1945) -

"Does the Consumer Benefit from Price Instability? Reply," Quarterly
Journal of Economics 57, February, pp. 301-3.

Waugh replied to critics pointing out that he certainly did not intend
to conclude that coﬁsumers would be harmed by any price stabilizationm,
regardless of level. However, he attempted to show that stabilizing the price
of a commodity at a level equal to, or higher than, the arithmetic mean of

the unstabilized prices will be harmful to the consumer.
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CHAPTER 3

ANALYSIS OF INPUT PRICE POLICIES
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Introduction

Farmers in less developed countries (LDCs) have been shown to receive
substantially lower ratios of output to input prices--especially fertilizef—-
than farmers in developed nations. Peterson (1979) concluded that these
lower real prices result in a significant reduction of agricultural output
and, hence, economic growth in LDCs. He listed several policies which he
feels hav; contributed to this situation: '"the imposition of export taxes
on farm commodities which have the effect of holding domestic prices below
world market levels, the overvaluation of currencies which reduces the export
demand for farm products, and the use of state marketing monopolies with
power to set farm prices below the levels that would be determined by
competitive free markets'" (Peterson, p. 12). In addition, certain govern-
ment trade policies result in artificially high input‘prices to farmers in
LDCs. In other countries, inputs such as fertilizer are subsidized, often
to offseﬁ low output prices. The motivation behind most of these policies
is to increase government revenues and to keep food prices low for the
non-farm population. Peterson concluded that there are "social costs"1
inherent in such policies which bring about price distortions that reduce
incentives to agricultural producers. Table 3-1 shows the loss of agri-
cultural output and its accompaning social costs for 27 LDCs in 1969. The
total social cost to all 27 countries represents 3.76% of their combined
national income. Peterson explains that "at first glance this appears to be

a small figure, but it is interesting to note that a nation which is able

1For an explanation of his concept of social costs, see Peterson (1979).
Also see chapters 1 and 2 of this manual.



158

Table 3-1: Loss of Agricultural Output and
Social Cost of Price Distortions in 27 LDCs, 1969

Loss of Output 1n

Wheat Equivalents with

Social Cust in

a Bench Mark Price of U.S. Dollars*

36.89 27.04 Total Percentage
Country (1000 MT) (1000 MT) ($1000) of N1
Mexico 18,258 2,787 8.347 U
Chile 3,388 663 2.871 .08
Colombia 9,403 1.839 7.963 a2
Morocco 5.001 1,073 4.764 .16
Gireece 12,635 4932 48.727 .58
Tunisia 1.489 588 6.007 .52
Portugal 7.399 3.406 42,728 74
Kenya 31.820 2,024 31.453 2.45
Ghana 4,782 2,793 43,711 2.583
Panama 1.610 922 16.071 1.89
Jordan 888 516 9.278 1.48
Sencgal 3,658 2,233 43.468 5.63
Guatemala 3,042 1,962 42,468 294
lraq 4.952 3,231 71.372 2.1
Cameroon 4,439 3,188 84,578 8.77
tvory Coast 6.916 5.008 136.194 10.34
Peru 8.581 6.241 170.441 4.74
Uruguay 4,576 3,369 94,601 4.49
Philippines 21,158 15879 460,412 5.76
Upper Volta 1.646 1.294 40.217 6.63
Argentina 53,206 42,097 1,392,358 6.21
Dahomey 1,713 1,372 46,449 28.24
Burma 23.801 19.531 700.187 38.16
Guyana 1.135 965 38.025 17.7M
Khmer Republic 7.395 6.449 263.442 33.60
Faraguay 4.311 3.847 1K8,733 37.08
Niger 2.284 2,084 100.626 28.92
Total 221,556 140,293 4,095.644

* Assuming $5.88 per 100 kilograms of wheat equivalent as an equilibrium price. This is comparable to the 27.04 pnce ratio.

Source: Peterson (1979)
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to add 3.76% to its real national income each year, by eliminating social
costs or for any other reason, will more than double its output every
twenty years" (p. 21).

This chapter of the training manual deals with the welfare effects of
input price policies, i.e. government interventions which set input prices
either higher or lower than would occur at competitive equilibrium. It
endeavors to provide the necessary framework within which analysts can
evaluate the costs and benefits of input pricing policies, with special
reference to fertilizer. Mudahar (1978) points out that although such
policies are widespread, there is little accurate information available
on the implications of different types of policies.

This chapter is divided into two sections. In the first, a general
theoretical framework for the analysis of input price policies is presented
and a specific application of the effects of an input subsidy on input
and output markets is considered. The second section examines the special
case of fertilizer, using the theoretical model developed in the first

section.
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Theoretical Framework for Analyzing an Input on Subsidy

In essence, the direct impact of an input subsidy is to change the
price of the input and thus its impact can be analyzed in that manner. In
order to illustrate the use of a partial equilibrium model to study the
impact of a price change on input use and output production, input utiliza-
tion and pricing in the model of a firm and industry in perfect competition

is developed.

Firm Level

Assume that the firm produces an output Q by means of two factors of
production x1 and Xz. Assume further that the firm can produce output Q
at constant average cost. Given these circumstances the firm's production

function (1) is linearly homogeneous.
(1) £(X, X)) = Q

1° P2 and a given product price P. For a

given output costs will be minimized if2

Assume given factor prices P

(2) P - fl = P1

(3) p- f2 = P2

where

3f(X1. Xz)
1" 3%,

(X, X))
2 3X,

f (Marginal product of input xl)

£ (Marginal product of input Xz)

2Henderson, J. M., Quandt, R. E. (1980).
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Hence, cost minimization requires that the value of the marginal product of
each input be equated to price of output.
Given (1), (2), and (3), explicit expressions of the demand for factors

X1 and X2 for a given level of output Q can be derived. They are of the

general form:

@ X =X, P, Q

The elasticity of substitution is needed for this purpose. It is defined
as the effect of a change in the input price ratio on the least cost input
combination needed to produce a given level of output.

At a constant level of output, changes in input use will be given by
(6) fldx1 + fzdx2 =0

where f1 and f2 are the marginal products of X1 and X

Solving for dxz/dx1 gives

29 as specified above.

) dxz fl

S
The absolute value of the slope of the isoquant is called the marginal
rate of sbustitution. It represents the additional amount of the factor
X2 necessary to maintain output unchanged when a small reduction is made
in the use of the factor X,. The elasticity of substitution (o) is the

1

ratio of the proportional change in the factor use ratio to the proportional

change in the marginal rate of substitution. Expressed in proportional
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terms, it is independent of units of measurement. Hence:

(XZJ
dl d
@) o= " (fl - .
1
dln lsj d (f‘z’

where ¢)) d fg - xldxz - x2dx1
xl 2

and
__(i_) 1
(10) d ——) dx1 + 2

x,

RN

"i

X
From (7) we know that
f
dx, = - =L
2" ", %

Substitute in (9) and get

an (% ALt 5D
2
X £,%

Substitute in (10) and get

(fl (fl
£ £alE] f.alf
‘1__ 1 | 521E- £,
(12) » : -

9 L axl' X, Xy

Therefore,
1 [x1f1 + xzle
f 2 Iﬁ
2 f x1
2

(13) o= f
X
2 1 £ 3 1 £ a( 1
xl f2 1 __EZ} - 72 f dxl
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£ (G E + X,E,)

(14) o= £ 3
a |2 a |2
f £,
£4% | 2 - £, 12
oK 2%,

If the production function is homogeneous of degree one, it follows3

Substituting in (14) gives

flfz (le1 + Xzfz) : flf2
or o=

2
£, ((f; +X,0)) of,,

(15) o =

Substituting again,

£ f

12

ae) ¢ =13.x,
f

22

Sl

and

xZ
an f22. =T i; Q-°o

For fll we have

£ f
(18) G = 1_2.

Q.-X;
X f

2 11

3
Totally differentiate q = X_f. + £ X Let dX, = 0 and divide by

171 272" 2
dX, before solving for f, See R.G.D. Allen (1968).

10
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and
f £
I S b
(19) f11 X Qo
Finally, f12 is given by
£, o f
-l 2
(20) f12 KR

Equations (4) and (5) can be log linearized as follows:

take the total differential of (4) and (5)

d )
(4a) dx; = 5= . dP, + == i -dP2+i-dQ
P P
9%, ax X
’ W ——— L] _2- [ ] _2— [ ]
(5a) dx, 3, dp, + 3%, dp, + 5o dQ

Multiple (4a) by 1/X1 and (5