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EXECUTIVE SUMMARY

Agricultural pelicy consists of decisions that influence the
levels and stability of crop and farm input prices, the choice of
public investments affecting agricultural revenues and costs, and
the allocation of public research funds that are used to improve
farming and processing technologies. The purposes of this manual
are to suggest a simplified approach to agricultural policy
analysis, to explain the empirical method of analysis in full
detail, and to describe how the results might be interpreted and
communicated effectively to policymakers.

The method described in this manual is the Policy Analysis
Matrix (PAM). The PAM approach serves both as a 1logical
framew rk for thinking about the effects of agricultural policy
and as a method of empirical analysis for measuring such policy
effects. It is designed to permit easy communication of methods
and results between policy analysts and policymakers.
Application of the PAM approach allows analysts to address
questions of commodity price, public investment, and agricultural
research policy.

An agricultural cystem is a chain of farming, marketing, and
processing activities that together produce a marketable product,
such as wheat flour or milled rice. Every country has a number
of such systems that are differentiated by commodity, technology
of farming or processing, and agro-climatic =zone. During any
given year, each of these systems earns revenues from sales,
incurs costs of production, and receives profits if revenues
exceed costs.

The first task in applying the PAM approach is to select the
principal agricultural systems, collect farm and post-farm budget
data on revenues and costs in some base year, and calculate the
level of positive or negative profits for each system. Because
these revenues, costs, and profits are all based on actual market
data, the first row of each PAM, into which they are placed, is
termed the "private" row. Private profits are an important
result because they indicate the degree of competitiveness of the

ix



system; they can also be broken down to show farm, marketing, and
processing incomes separately. Entrepreneurs will pursue
activities continuously only if they yield private profits.

Economic planners need to know more than whether
agricultural systems are privately profitable and by how much.
Those responsible for agricultural policy are ccncerned with
furthering government objectives. Foremost among these goals is
the efficient use of the country's scarce resources to achieve
highest levels and growth of national income and output. Other
objectives, such as income distribution and security of food
supplies, are often furthered only at the cost of a 1loss in
efficiency; policymakers then have to tradeoff the value of the
perceived nonefficiency benefit against the measured efficiency
loss. Measurement of efficiency of agricultural systems,
therefore, is essential even when the government chooses to place
higher weights on nonefficiency objectives. Use of the PAM
approach provides this efficiency measure.

The second row of each PAM matrix is the efficiency or
"social" row. Each agricultural system's revenues and costs are
valued in hypothetical efficiency or social prices that are meant
to bring about the most efficient allocation of the country's
resources in production and thus 1lead to maximal output and
income. The task of efficiency pricing in the PAM approach is
the same one faced by planners doing social benefit-cost analysis
of investment projects. A central intention of this manual is to
simplify this often mysterious task so that analysts and
decisionmakers can feel confident in assessing social prices.

The first principle of efficiency pricing is that comparable
"world" (cif import or fob export) prices serve as social
valuations of commodities or inputs that are traded
internationally. If product markets are operating reasonably
efficiently, world prices would determine domestic price levels
in the absence of government policy. But by using tariffs,
quotas, taxes, or subsidies to influence levels of imports or

exports, governments can cause their domestic prices to be higher
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or lower than the comparable world prices. Changing the domestic
price level and degree of instability relative to what they would
have been if determined by worid prices is the essence of
agricultural price policy. But unless price policy is done to
offset some failure of a market to operate efficiently, this
action distorts domestic prices away from their most efficient
levels, which are given by the world prices. Social valuations
of outputs and of tradable inputs are thus the world prices for
these items, adjusted for location and quality.

Social valuation would be straightforward if all outputs and
inputs had world prices, but not all do. Domestic factors of
production--labor, capital, and land--are not usually tradable
internationally, and their prices are instead determined in
national markets. Social valuation of domestic factors can be a
complicated exercise. The idea is to find the social opportunity
cost of each factor, the amount of nationul :income foregone trom
not using the factor in its next best alternative use. This is
done by making adjustments to the observed market price that
would eliminate any distorting effects of output price policies
and of factor market policies. Intermediate inputs that do not
enter international trade are broken down into their component
costs of tradable inputs and domestic factors to permit social
valuation.

Valuation of social profits is a principal result of the PAM
approach. Positive social profit indicates that the system
operates efficiently and that the country has a comparative
advantage in producing the products using that system's
technology and agro-climatic zone. Negative social profits mean
the opposite; distorting policy allows the system to operate with
positive private profits, but the country is losing potentuial
income by using resources to produce the given products with the
indicated technology and agro-climatic zone.

A system producing with negative social profits is at a
strong disadvantage as a candidate for receiving new allocations

for agricultural research or new public investment projects. The
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evaluation of benefits from both of these dimensions of
agricultural policy properly counts only additions to positive
social profits. Any "catch-up" to make currently unprofitable
systems at least break even in social prices cannot be counted in
assessing net benefits of public spending. For this reason, it
is useful to carry out PAM analyses of principal agricultural
systems to establish baseline information on social
profitabilities; these results aid the allocaticn of public funds
in the agricultural sector among competing investment
opportur.ities and to alternative research directions.

The third and bottom row of each PAM matrix contains entries
that irdicate the difference between private and social
valuaticns, which are defined as the effects of "divergences." A
divero:nce arises when government policy creates an inefficient
allocation of resources ("distorting policy") or when a commodity
or factcr market operates inefficiently ("market failure"). An
"efficient policy" 1is one that offsets a market failure.
Virtually all the effects of divergences for tradable outputs and
inputs typically are caused by distorting policy and can thus be
removed by decisions policy changes. Fror factors, the effects of
divergences usually are a composite of distorting policies and
market failures. If market failures are unimportant, the bottom
row measures mostly the influences of government policies on
agricultural commodities and inputs, on exchange rates, and on
domestic factors. Use of the PAM approach thus permits
measurement of both efficiency and policy effects for the
country's principal agricultural systems.

Effective agricultural policy analysis consists of four
steps--matching the policy issues with appropriate analytical
methods, carrying out the analysis, interpretirg the results, and
communicating the meaning of the analysis for policy choice to
decisionmakers. The first six chapters are concerned with the
first two of these steps. Interpretation of the results in the
context of policy systems 1is the focus of Chapter 7, and

effective communication of the lessons to policymakers, in policy
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memos and in oral reports, is the topic of Chapter 8. Because
the PAM approach is designed both to provide a conceptual path to
policy analysis and a method of measuring policy transfers, PAM
results are easily communicated to policymakers.
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CHAPTER 1
INTRODUCTION TO THE MANUAL

How can decisionmakers in developing countries easily
understand the individual and cumulative effects of government
policies that influence the competitiveness of agricultural
production systems? How, for example, might the combined effects
on the profitability of farming rice of a quota on imports of
rice, a subsidy on fertilizer, and an overvalued exchange rate be
explained to ministers in simplified yet accurate terms? What
are the principal relationships between such policies and the
economic efficiency of agricultural production, and how might
these linkages be readily communicated to domestic investment
planners and foreign aid officials? The purposes of this manual
are to suggest a simplified approach to agricultural policy
analysis, which can address these questions and others like then,
to describe the empirical approach in detail, and to explain how
the results might best be interpreted and communicated to those
who influence or decide agricultural policy.

This document is designed to be a manual, a straightforward
explanation of how tc do one kind of applied economic analysis.
The manual is addressed to practitioners--economic analysts in
planning agencies of agricultural and related ministries or in
foreign donor (ffices--whose jobs are to analyze economic aspects
of agricultural production systems. The role of these
practitioners is thus to conduct agricultural economic
analysis--for example, to study the competitiveness of different
cropping systems, distinguished by commodity mix, technology, and
agro-climatic region; to investigate how public investments might
change the efficiency of those systems; and to aid researchers in
selecting technologies that will improve competitiveness and
efficiency.

All ecrnomic analysis is based on methodology, a combination
of definitional identities, behavioral parameters, and arbitrary

assumptions, which should be grounded firmly in economic logic.
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A problem arises for practitioners of any method, however, if the
designers of the approach fail to explain in adequate detail
exactly what 1is involved in conducting the analysis, what the
costs and benefits of the research are likely to be, and how the
results can be easily explained to those who ultimately set
policy or allocate funds. The purpose of a manual is to fill
these needs--to explain what has to be done to apply a method,
when to invest the time and money required in the research
effort, and how the results can lead to better informed
decisions.

A frustration for many economic analysts is that few such
manuals exist. What are available, instead, are complex
methodological sections, chapters, or appendices that are
understood only by a small set of experts who specialize in
refining the approaches. Practitioners, 1including those in
developing countries, are usually left either to puzzle che
mysteries of the unused approach or to plunge in and make serious
errors as they attempt to learn by doing. This manual 1is an
attempt to fill this gap for one method that addresses several
critical issues of agricultural policy analysis for developing

countries.

A Framework for Agricultural Policy Analysis

A useful construct for approaching the analysis of
agricuitural (or any) policy is the objectives-constraints-
policies framework. This framework serves principally as a
mindset for organizing one's thinking about policy evaluation.

Objectives

Governments are assumed to have broad objectives that they
are trying to further through interventions in the agricultural
sectcr. The three most common objectives are efficiency--the
allocation of resources to effect maximal national output and
income, equity--the distribution of agricultural incomes to
preferred 1income groups or regions, and food security--the

short-run stability of food prices at affordable 1levels to
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consumers, reflecting adequacy of food supplies, and the long-run
guarantee of adequate human nutrition. Any government action
that can simultaneously further all three objectives should be
taken. Typically, however, the promotion of one objective
conflicts with one or both of the others. In this situaticn,
policymakers need to trudeoft the gains in one area against the
losses in the others. For example, losses in efficiency, if not
too large, might be tolerated if the action were believed to
result in significant improvements in income distribution or food
securivy. Decisions between competing objectives is the essence
of policy analysis. Policymakers do it, explicitly or
implicitly, by making value judgments about the value of
furthering different ohjectives.

Constraints

The need to make these often difficult choices arises
because of constraints in the economic system. Three categories
of constraints limit the agricultural sector from realizing its
potential. The ability of the country's agricultural systems to
produce commedities 1is limited by supply constraints--the
availability of domestic resources (land, water, labor, capita),
the existence of production technologies (for farming and
processing), and the relative costs of all inputs. The value of
the commodities produced is in part established by domestic
demand corstiaints--levels and growth rates of populations and
incomes; changes in taste preferences, and thz relative prices of
agricultural commodities. Both domestic supply and demand
constraints are moderated by the world prices of agriculturatl
outputs and inputs that enter international trade. B=cause these
world prices, the third constraint, determine the domestic prices
of internationally tradable commodities when no policies
intervene, all agricultural price policies either increase,
decrease, or stabilize domesi.c prices relative to the underlying
world prices. The responsiveness of producers and consumers to
these price policies depends on the underlying supply and demand

constraints, which in turn condition producer and ccnsumer
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behavior and thus the shape and position of supply and demand
schedules. For each agricultural system, therefore, the three
categories of constraints can be depicted by drawing a supply
curve, a demand curve, and the relevant world price line for the
outputs (the cif import price for goods that are partly imported
or the fob export price for commodities some of which is
exported).

Policies

Policies are the instruments of action that governments

employ tc affect change. Three principal categories of policies
are used to bring about change in agriculture. The first,
illustrated above, is agricultural price policy. Two wmain types

of price policy instruments can be used to alter prices of
agricultural outputs or inputs. Quotas, tariffs, or subsidies on
imports and gquotas, taxes, or subsidies on exports directly
decrease or increase amounts traded internationally and thus
alter domestic prices; these trade policies apply only to volumes
traded internationally and not to domestic production. Domestic
taxes or subsidies, in contrast, create transfers between the
goverrninart. treasury and domestic producers or consumers; some
cause a divergence bnetween domestic and world prices, but others
do not.

The second category of pelicies is nationwide in coverage.
Macroeconomic policies comprise the <central government's
decisions to tax and spend (fiscal policy), to expand the supply
of money (monetary policy). to influence the foreign exchange
rate (exchange rate policy), and to 1intervene 1in the markets
where the prices of the primary factors (wage, interest, and land
rental rates) are determined. Although these policy decisions
are not typically taken principally because of their impact on
the agricultural sector, they have & very important impact on
agricultural systems. Macro policies can affect both output and
input prices in agriculture. Sometimes the macro policy effects,
however unintended they might be, more than offset the desired

incentives of agricultural price policy.
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In addition to price and macro policies, governments
influence their agricultural sector through public investment
policy. Government budgetary recources can be invested in
agriculture to increase productivity and reduce cnrsts. The most
common ways of doing this include investments in agricultural
research to develop new technclogies with higher yields cr lower
costs, in infrastructure (roads, irrigation, ports, and marketing
facilities), 1in specific agricultural projects +to increase
production and to demonstrate new technologies, and in educating
and training agriculturists to upgrade the human capital in the
sector.

Summary

With its three components in place, the framework for policy
analysis can be summarized easily. Policymakers enact policies
(price, macro, or investment) to further government objectives
(efficiency, equity, or food security) in the face of economic
constraints (supply, demand, and world prices). Policy analysis
sonsists of evaluating price, macro, or investment policy
instruments by quantifying the constraints and by estimating the
likely impacts of policy on objectives. Analysts can thus
identify tradeoffs between objectives and attempt to measure
their magnitudes. Policymakeirs can then hretter exercise their
value judgments about what is desirable pclicy.

By placing different weights on the importance of
objectives, policymakers can Jjustify almost any government
action. The main services that economic analysis can provide to
policymakers are to distinguish whether a policy is likely to
improve the efficient operation of the economy and thus assist
faster growth of national income (the most widely used indicator
of successful eccnomic management); to measure the expected
magnitude of the efficiency gains or losses; and to quantify,
when possible, the direction and extent of the policy's likely
effects on the equity and food security objectives. Even when
the rnonefficiency effects are difficult to measure, econonric

analysis can provide a reasonable estimate of any short- and
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long-run efficiency costs likely to be associated with promotion

of nonefficiency objectives.

Methods of Policy Analysis

In an ideal world, policy analysts would have unlimited time
and resources to evaluate policies. 1In practice, however, policy
analysts face the binding constraints of 1limited time and
resources. Policy evaluations and decisions are made in short
time periods, and decisions are usually taken whether or not
economlc analysis is complete. In most developing countries,
policy evaluations are made by a small number of professionals
with only 1limited support from research assistants and data
processing equipment. Deta availabilities are often constrained
as well. In many developing countries, agricultural sector data
are scarce and of dubious quality--data on supply and demand
functions, possibilities for input substitution and technical
change, or costs and returns for the production of alternative
crops are often not available to permit an analysis of policy
effects. Finally, the analyst will usually have only limited
access to policymakers. Hence, the analyst is unable a priori to
measure the relative importance of various objectives and thus
can only escablish the contribution of policy to particular
objectives, but not the "appropriate" tradeoff among them. In
many instances, the "appropriate" tradeoff is probably not known
explicitly by policymakers either. Instead, trade-offs and
weights in objectives emerge from ex post discussion and
arauments over the various effects of policy.

Traditionally, economic analysis of agricultural policy has
relied heavily on the estimation of supply curves for various
inputs and outputs. In principle, these estimates should provide
an accurate assessment of market behavior and response. But, in
practice, sufficient historical data of reliable quality are only
rarely available to permit an analyst to assess fully the impacts
of a complete set of government policies on the behavior of a

particular agricultural system; elasticities of supply
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(statistically estimated parameters that relates the percentage
change 1in product price to a percentage change in quantity
produced) require long time series of data, usually 25 years or
longer. Even when private marginal costs curves can be developed
for output responses, input demands and the impact of various
interventions on production costs are necessarily overlooked.
The resulting policy analysis remains 1ncomplete and often
incomprehensible to policymakers. Resolutions to these problems
are being sought. Both domestic and international organizations
are continually engaged in improving systems and methods of data
collection. Advances 1in computational equipment and analytical
methods are improving the prospects for understanding better the
economic responses to agricultural producers. But these advances
have not yet provided a satisfactory set of methods and
parameters for policy analyses when reliable historical
information is unavailabie.

These constraints imply that agricultural policy research
ought to use a more simplified, pragmatic, and disaggregated
analytical framework. Ideally, the framewoik should yield
results that are simultaneously comprehensible to policymakers
(who might have limited understanding or respect for economic
analysis or policy) and yet retain theoretical consistency. The
approach advanced in this manual builds around a framework termed
the policy analysis matrix (PAM). Based on an assessment of
average costs rather than marginal costs, the method contains
numerous theoretical assumptions and simplifications, and a
thorough understanding of these 1limitations is essential for
useful application of the method. But in wmost situations, the
advantages of the method outweigh its shortcomings. Reguisite
data on farming, marketing, and processing budgets are available
or can be quite easily <ollected, and evaluation can proceed in a
timely manner. in principle, valuaticns of both private
incentives and the effects of policy on agricultural systems are
feasible. Most important, the methcd allows measurements of the

effects of policy on producer welfare as well as the
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identification of transfers among interest groups--producers in
agricultural systems, consumers or food, and policymakers
controlling allocations of the government budget. These items
form a critical set of inputs in anv evaluation of agricultural
policy.

Practical Issues Addressed

The method described in this manual is the Policy Analysis
Matrix (PAM). The PAM approach is introduced in the following
chapter, and its theoretical underpinnings, including its links
to international trade theory and to the theory of social
benefit-cost analysis, are spelled out fully in an unpublished
book manuscript by the authors entitled The Policy Analysis

Matrix and the Evaluation of Agricultural Choices. Three

principal categories of issues--the impact of agricultural price
policy on competitiveness and farm-level profits, the influence
of investment policy on economic efficiency and comparative
advantage, and the effects of agricultural research policy on
changing technologies--can be investigated with the PAM approach.

Competitiveness and Farm Profits

What kinds of farmers--categorized by the commodities they
grow, the technologies they use, and the agro-climatic zones in
which their farms are located--are competitive under current
policies, and how would their profits change as the price
policies are altered? This central issue of farm policy--now
agricultural prices affect farming profits--is of primary
importance in ministries of agriculture that represent farm
interests. In the PAM approach, farm budget data (sales revenues
and input costs) are collected for the principal agricultural
systems. Calculation of profits actually received by farmers is
a straightforward but important initial result of the analysis.
It shows which farmers are currently competitive and how their
profits might alter if price policies were changed. A major
advantage of the PAM method is that much of the information it
requires 1is already available or readily obtainable in

agricultural ministries or statistical agencies.



Efficiency and Public Investment

A second issue, addressed by the PAM approach, concerns the
existing economic efficiency (or comparative advantage) of
agricultural systems, defined as 1linked chains of farming,
processing, and wholesale marketing activities, and how
additional public investment might change the current pattern of
efficiencies. In what commodity production systems, defined by
technology and agro-climatic =zone, does the country currently
exhibit strong or weak comparative advantage, and how might new
investments, using government revenues or foreign aid funds,
increase efficiency? This critical issue of investment policy is
of primary interest to economic planners whe allocate the
country's capital budget, including foreiga aid, in an attempt to
increase efficiency and speed growth of national income.

With the PAM method, the analyst reassesses the revenues,
costs, and profits obtained by collecting farm~-level and
post-farm budgets. This 1is achieved by calculating efficiency
valuations of outputs and inputs--which are meant to lead to the
highest possible levels of national inccme--and then using these
"social" valuations to measure the value of the commodities
produced and of the inputs used in +heir production. The
difference between revenues and costs for a system, both valued
1n social prices, gives social profits, which is a measure of
economic efficiency. If new investmen:ts reduce social costs,
they also increase social profits and improve efficiency. For
well-informed investment planning, it is essential to have a good
understanding of the current array of social profitabilities of
agricultural systems, because this information reduces greatly
the number of detailed benefit-cost anralyses needed to evaluate
investment alternatives.

Efficiency and Agricultural Research

A closely related issue is how best to allocate funds for

agricultural research. How can economic analysis be used to
identify the most fruitful directions for primary and applied

research that aim at raising crop yields, reducing social costs,
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and thus increasing social profits? This question is faced by
decisionmakers in the international agricultural research centers
(the CGIAR, headquartered in the World Bank), in several other
international organizations, and in the agricultural research
establishments controlled by single countries. It is one also
asked by central planners who make allocations to agricultural
research budgets.

The answer, available through PAM, is analogous to that for
choices among public investment projects. The existing levels of
private (actual market) and social (efficiency) revenues, costs,
and hence profits need to be estimated for principal agricultural
systems. This calculation will show the extent to which actual
profits are due to policy transfers and not the result of
underlying economic efficiency. Next, the agricultural
scientists need to project the yield-increasing and cost-reducing
changes they expect to result from alternative research programs.
The effectiveness of svch changes can then be gauged by examining
how they alter private and social profits, starting with current

technologies and policies.

Structure of tiie Manual

Because this is a manual for practitioners, the practical or
how-to-do-it aspects of the PAM approach are emphasized
throughout. The manuai, therefore, introduces essential
principles and examples that illustrate how to resolve or prevent
problems. Because good applied analysis is academic if its
results are not <clearly communicated to poliicymakers, the
practical focus of this manual extends to interpretation and
explanation cf results.

The structure of the manual follows the logic introduced in
this opening chapter--first principles, then procedures, and
finally interpretations. Chapters 2 and 3 deal with the
principles of PAM and c¢f constructing budgets; the purposes are
to introduce the logic of the method and to illustrate how one

organizes the lasic data. Chapters 4, 5, and 6 lay out how to



131
build farm-level and post-farm budgets and how to do private and
social valuations; these chapters contain the essence of applying
the PAM method and of generating results. Chapter 7 discusses
how to interpret the results completely and responsibly. Chapter
8 contains suggestions on communicating the results in writing
and crally, to busy policymakers. Appendix A demonstrates how a
microcomputer can assist the analysis, although the procedures

can be done, fully if tediously, with a hand calculator.



CHAPTER 2
INTRODUCTION TO THE POLICY ANALYSIS MATRIX

This chapter explains the construction of the Policy
Analysis Matrix (PAM) and the derivation of the measures of
efficiency used in agricultural policy analysis. The main task
is to construct accounting matrices of revenues, costs, and
profits. A separate PAM is cons*tructed for the study of each
selected agricultural system--comprising data for a single
commodity from budgets on farming, farm-to-processor marketing,
processing, and processor-to-wholesale caenter narketing. In any
given year the impact of comnodity and macroeconomic policies can
then be gauged through comparison with the situation in the
absence of such policy. The chapter concludes with a discussion

of a research plan for TPAM.

Policy Analysis Matrix

PAM is a product of two accounting identities--one defining
profitability as the difference between revenues and costs, and
the other measuring the effects of divergences (distorting
policies and market failures) as the difference between observed
parameters and parameter levels that might exist if the
divergences were removed. By completing a PAM for an
agricultural system, an analyst can simultaneously measure both
the extent of transfers occasioned by the entire set of policies
acting on the system and the degree of economic efficiency of the
system.

Profitability is a basic concept of economic analysis.
Profits are defined as the difference between total (or per unit)
sales revenues and costs of production. This definition of
profitability is the first identity of the accounting matrix. In
PAM, profitability is measured horizontally, across the columns
of the matrix (see Table 2.1). Profits are found by subtracting
costs from revenues. Each column entry is thus a component of

the profits identity: revenues less costs equals profits.
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Private Profitability
The data entered in the first row permit a measure of

private profitability. In the PAM method, the term private
refers to observed data on revenues and costs, reflecting actual
market prices received or paid by farmers, merchants, or
processors in the agricultural system. The private or actual
market prices thus incorporate the underlying economic costs and
valuations plus the effects of all policies and market failures
that create transfers in the system. The first step in the
empirical application <f PAM is to calculate the private
profitability of an agricultural system in some base vyear,
usually the most recent year for which detailed data are
available. 1In Table 2.1 private profits, defined as D, are shown

as the difference between revenues (A) and costs (B+C), and

Table 2.1
Policy Analysis Matrix
Revenues Costs Profits
Tradable Domestic
input factors
Private prices A B c D1
Social prices E F G H2
Effects of divergences I3 J4 K5 L6

and efficient policy

1 private profits, D, equals A minus B minus C.

2 Social profits, H, equals E minus F minus G.

3 output transfers, I, equal A minus E.

4 Input transfers, J, equal B minus F.

5 Factor transfers, K, equal C minus G.

6 Net transfers, L, equal D minus H; L also equals I minus

J minus K.

all four entries in the top row are measured in observed prices.

This calculation begins with the construction of separate budgets
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for farming, marketing, and processing (the principles and
pract.ces of budget construction are detailed in Chapter 3
through 6). The components of these budgets are usually entered
in PAM as local currency per physical unit, although the analysis
can also be done using a foreign currency per unit.

The results of private profitability calculations show the
ext: of actual competitiveness of the agricultural systen,
given current technologies, output values, input costs, and
policy transfers. The normal cost of capital, defined as the
approximate minimum after-tax return that owners of capital

require to maintain their investment in the system, is included

in domestic costs {C); hence, profits (D) are excess profits, or

above-normal returns to operators of the activity. If private
C p y K

prdfitability is negative (D<0), operators are earning a

subndrmal rate of return and thus can be expected to exit from
this aétivity uniless something changes to increase profits at
least té a normal level (where D=0). Alternatively, positive
private profits (D>0) are an indication of supernormal returns
and should lead to future increases of investment in the systen,
if the farming area can be expanded and unless substitute crops
are more privately profitable.

Social Profitability

The second row of the accounting matrix contains social

prices. The term social refers to valuations that attempt to
nmeasure comparative advantage or efficiency in the agricultural
production systems. In this context, efficient outcomes are
achieved when an economy's resources are used in activities that
create the highest ievels of output and income. The PAM approach
measures the distorting effects of policies and market failures
that interfere with efficient outcomes. Social profitability,
defined as H, is an efficiency measure because outputs (E) and
inputs (F+G) are valued in prices that reflect scarcity values or
social opportunity costs. Social profit, 1like 1its private
analogue, 1is the difference between revenues and costs, all

measured in social prices (H=E-F-G).
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The principles of social valuation and their empirical
application are explained in Chapter 6, and only the main
elements of the approach are summarized here. For outputs (E)
and inputs (F) that are traded internationally, the appropriate
social valuations are given by world prices--cif (costs,
insurance, freight) import prices for goods or services that are
imported or fob (free on board) export prices for exportables.
World prices represent the government's choice to import or
expert or produce domestically; the social value of additional
domestic output is thus the foreign exchange saved by reducing
imports or earned by expanding exports, or for ecach unit of
production, the cif import or fob export price.

The services provided by the primary domestic factors of
production--labor, capital, and land--do not have world prices
because the markets for these services are domestic, not
international. The social valuation of each factor is found by
estimating the national income that 1is foregone because the
factor is not employed in its next best alternative use. For
example, 1if land is planted to wheat, that same land cannot grow
parley during the identical crop season; the social opportunity
cost of the land for the wheat system is thus the national income
lost because the land cannot produce karley in that crop year.
Similarly, the labor and capital used to produce wheat cannot
sinultaneously provide services elsewhere in agriculture or in
other sectors of the economy. Social opportunity costs are
measured by the national income that is given up because
potential alternative activities are not pursued.

Social opportunity costs--or shadow prices--of primary
factors can only be approxiwmated because of limitations imposed
by the availability o¢f information. Specific techniques for
approaching this estimation are offered in Chapter 6. Because
domestic factors are used in all production processes, the
difficult exercise of estimating shadow prices always arises.
Each PAM contains two cost columns, one for tradable inputs and

the other for domestic factors. Some domestic factors are used
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directly in the procduction system; farmers, for example, empioy
their own and often hired labor, and their own equity as well as
borrowed capital. The costs of these factors are entered in the
domestic factor column in PAM--private factor costs in element C
and social factor costs in G.

Complications arise in PAM with handling intermediate
inputs--materials, like fertilizer, pesticides, purchased seeds,
compound feeds, electricity, transportation, and fuel. Many of
these intermediates are traded internationally and thus have
world prices to serve as social valuations. But some, such as
electricity and transportation, are nontradable and hence do not
have world prices. Even the tradable intermediates incur
domestic marketing (handling and transportation) costs after
importation or before exportation. The cif import or fob export
prices are calculated at the gort, whereas the relevant PAM
prices need to apply to the location of production; hence,
domestic marketing charges are added to cif import prices or
subtracted from fob export prices to find social valuations
applicable to specific locations of agricultural systens.

Intermediate inputs are decomposed into the two cost
categories of the accounting matrix, tradable inputs and domestic
factors. An example 1illustrates the process of decomposing
intermediate goods or services. Fertilizer is usually a tradable
intermediate input. If the country in question is a net importer
of fertilizer, the social valuation of a specific kind of
fertilizer for an agricultural system is given by the cif import

price for that fertilizer plus the social costs of moving the

input to the representative location of the system. Finding the
import price is straightforward. The social valuation of the
domestic marketing costs is different. It is necessary to study

the transportation industry--road or rail--and disaggregate the
costs into labor, capital, fuel, and so forth. The fuel costs,
for example, then neced to be further broken down through use of
an appropriate world price and estimate of local transportation

costs. (See Chapter 3 for an example of disaggregation.)
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Effects of Divergences

The second identity, defining the accounting matrix,
concerns the differences between private and social valuations of
revenues, costs, and pvrofits. Fcr each entry 1in the
matrix--measured vertically, down the columns--any divergence
between the observed private (actual market) p»rice and the
estimated social (efficiency) price is explained Ly the effects
of policy or by the existence of market failures. This critical
relationship of policy analysis fcllows directly from the concept
of social prices. To estimate social prices, one corrects for
the effects of distorting policies, those that lead to an
inefficient use of resources and thus lower than potential levels
2f output and income. Distorting polices are often intrcduced
because decisionmakers are willing tc accept some inefficiencies
(and consequent slower growth of income) to further nenetficiency
objectives, such as redistribution of income or improved domestic
foocd security. Assessing the tradeoffs between efficiency and
nonefficiency objectives is a central part of policy analysis.

Not. all policies, however, distort the allocation of
resources. Some policies are enacted expressly to improve
2fficiency by correcting for the failures of product or factor
markets to operate properly. Market failures occur whenever
monopolies or mnonopsonies (seller or buyer control over market
prices), externalities (costs for which the imposer cannot be
charged or benefits for which the provider cannot receive
compensation), or factor market imperfections (inadequate
development of institutions to provide competitive services and
full information) prevent a market from creating an efficient
allocation of products or factors. The need arises to
distinguish distorting policies, which cause losses of potential
income, from efficient policies, which offset the effects of
market failures and thus create greater income. Because
efficient policies correct, not cause, divergences, they reduce

the differences between private and social valuations.
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Interpretation of the effects of divergences can be
clarified by expanding the PAM tc include six rows, as shown in
Table 2.2. In this expanded PAVK, wvach entry measuring the
effects of divergences (I, J, K, and L) is disaggregated into
three categories--effects of market failures, effects of
distorting policies, and effects of efficient policies.
Additional efficient policies that offset market failures would
change the entries in the first and third rows. If market
failures are nonexistent in the product (output and tradable
input) markets, M and N are zero and 1 and J are caused by
distorting policies. But if factor market imperfections exist
along with distorting factor policy, both O and 5§ and possibly W
are positive components of K. The net transfer (L) is then made
up of the effects of distorting pelicy (I, J, and the S part of
K) but also of the effects of factor market failures (the O part
of K) and of efficient policies offsetting them (the W part of
K;. This situation is the one most commonly found in developing
countries.

In the absence of market failures aftecting the product
markets, all divergences between private and social prices of
tradable output and inputs are due to the effects of distorting
policy. Because the principles are identical for all tradable
products, the matrix entrias for tradable outputs (revenues) and
tradable inputs can be considered together. Output transfers
(I=A-E) anrd input transfers (J=B-F) arise from two kinds of
policies--commodity <cpecific policies and exchange rate
policy--that cause divergences between observed and world product

prices.
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Table 2.2
Expanded Policy Analysis Matrix

Revenues Costs Profits
Tradable Domestic
input = factors
Private prices A B C D1
Social prices E F G H2
Effects of divergences I3 J4 K5 L6

and efficient policy
Effects of market

failures M N 0 P
Effects of distorting

policy Q R S T
Effects of efficient

policy U \" W X

1 private profits, D, equals A minus B minus C
2  sSocial profits, H, equals E minus F minus G.

3 Output transfers, I, equal A minus E; 1 also equals M
plus Q plus U.

4 Input transfers, J, equal B minus F; J also equals N
plus R plus V.

5 Factor transfers, K, equal C minus G; K also equals ©
plus S plus W. .

6 Net transfers, L, equal D minus H; L also equals I minus
J minus K; L further equals P plus T plus X.

Policies that apply to specific commodities include taxes or
subsidies and trade restrictions. Producer revenues per unit can
be raised by producer subsidies (called deficiency payments in
agriculture), tuariffs or import quotas on outputs (which raise
domestic prices), or domestic vrice supports enforced by
government stockpiling (which requires a complementary trade
restriction for tradable products). Commodity specific policies
on inputs also affect private profitability. For example,
producer costs per unit can be lowered by direct input subsidies

or subsidies on imported inputs.
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Exchange rate policies can also have an impact on product
prices. Typically, the PAM accounting is done in domestic
currency, but world prices are quoted in foreign currency.
Hence, a foreign exchange rate is nceded to convert world prices
into domestic equivalents. {The analysis could instead be carried
out in foreign currency, but then an exchange rate would be
required to convert domestic factor costs from local currency
into that foreign currency.)

As explained in Chapter 6, the correct exchange rate to use
in converting world prices 1is one that reflects appropriate
macroeconomic policy. Overvaluation of a foreign exchange rate
occurs when a government fails to adjust its exchange rate enough
to offset the effects of inflation c¢r of world price changes on
internationial competitiveness. An overvalued exchange rate
creates an implicit tax on producers of tradable products because
too little domestic currency is earned by exports or paid for
imports. 1In the absence of ccmmodity policy, the world price of
a tradable determines the domestic price for that good; when the
exchange rate is overvalued, the domestic price is lower than its
efficiancy level and domestic producers are effectively taxed by
this policy. Correction for this distortion in PAM is donea by
converting world prices (E and F in the matrix) at the
appropriate exchange rate rather than at the official rate.

The social prices of domestic factors (G) are given by
determination of social opportunity costs, which reflect
underlying supply and demand conditions in domestic factor
markets. Factor prices are, therefore, influenced by the
prevailing set of macroeconomic and commodity price policies.
The government can also enact tax or subsidy policies on one or
more of the factors (capital, labor, or 1land) which create a
divergence between private and social costs, resulting in a
subsidy to the system or a tax on the system. In addition,
market imperfections, arising from imperfect infcrmation or
underdeveloped institutional structures, are characteristic of

most developing countries and further influence factor prices.
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The net transfer from policy and market failures (L) in is
found by summing the separate effects from the product and factor
markets (L=I-J--K). (Positive entries in the two cost categories,
J and K, represent negative transfers because private profits are
reduced by them, whereas negative entries in J and K represent
positive transfers; hence, 2 and K are subtracted from I, a
positive transfer, in calculating the net transfer, L.) The net
transfer from distorting policy is the sum of all factor,
commodity, and exchange rate policies (apart from efficient
policies that offset market failures).

The net transfer is also found by comparing private and
social profits. This transfer must by definition be identical in
the double entry accounting matrix (L=1-J-K) = (D-H).
Disaggregation of the total net transfer shows whether each
distorting policy provides positive or negative transfers to the
system. The PAM approach thus permits comparison of the effects
of market failures and of distorting policies fcr the entire set
of commodity and macroeconomic (factor and exchange rate)
policies. This comparison can be made for the complete
agricultural system and separately for each of its outputs and

inputs. Two numerical examples of PAMs are presented in Box 2.1.

Comparisons Among Agricultural Systems

The entries 1in PAM allow comparisons among agricultural
systems that produce identical outputs,; either within a single
country or across two or more countries. In the accounting
matrix, all measures are given as monetary units per physical
unit of some ccmmodity. Comparisons can be drawn readily by
constructing PAM entries for two or more different systems that
produce the same quality of wheat (if necessary, premiums or
discounts can be used to correct for minor quality differences).
Further comparisons can be made between one country's wheat
systems and those in other wheat-producing countries; appropriate
exchange rates, 1incorporating corrections for differential

inflation not otherwise offset by exchange rate changes, are used



23

to convert the other countries' currencies into domestic
currency. If concern focuses solely on comparing one wheat
system with another, the matrix entries provide all information
necessary for the analysis.

Comparisons between wheat and barley--or apples and
oranges--are another story. Appropriate ratios permit
comparisons among systems producing different outputs. Both the
numerator and the denominator of each ratin are entries in PAM
defined in domestic currency units per physical unit of
commodity. Therefore, the ratio itself is a pure number that is
free of any commodity or monetary designation, because the
currency per commodity unit labels cancel out. The task, then,
is to define ratic indicators to substitute for the whole number
indicators in the PAM matrix. Illustrations of each of these
indicators are presented in Chapter 7.

Private Profitability

For comparisons of systems producing identical outputs,
private profits (D=A-B-C) indicate competitiveness under existing
policies. Construction of a ratio 1is required to permit
comparisons of the wheat systems with those producing other
commodities (or nonagricultural goods or services). Direct
inspection of the data for private profits is not sufficient.
Profitability results are residuals and might have come from
systems using very different levels of inputs to produce outputs
with widely varying prices. This difficulty might not be
apparent in a wheat versus corn example, but it would arise in a
comparison of a wheat system with one producing a high value
crop, such as strawberries, with a capital-intensive technology.
This ambiguity 1is inherent in comparing private profits of
systems producing different commodities with differing capital
intensities.

The problem is circumvented by constructing a private cost
ratio (PCR), defined as the ratio of domestic factor costs (C) to
value added in private prices (A-B), that is, PCR = ¢/ (A-B).
Value added is the difference between the value of output and the
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costs of tradable inputs; it shows how much the system can afford
to pay domestic factors (including a normal return to capital)
and still remain competitive, that is, break even after earning
normal profits (where /i\~-B-C=D=0). Clearly, the entrepreneurs in
the system prefer to earn excess profits (D>0), and they can
achieve this result if their private factor costs (C) are less
than their value added in private prices (A-B). They thus try to
minimize the private cost ratio by holding down factor and
tradable input costs to maximize excess profits.

Social Profitability

Social profits measure efficiency or comparative advantage.
To compare identical outputs, results can be taken directly from
the second row of the PAM matrix--social profits equal social
revenues less social costs (H=E-F-G). When social profit is

negative, a system could not survive without the assistance of

policy. Such systems waste scarce resources by prcducing at
social costs that exceed the costs of importing. The choice is
clear for efficiency-minded economic planners: enact new

policies~-or remove existing ones--to provide private incentives
for systems that generate social profits, subject to
nonefficiency objectives.

When systems producing different outputs are compared for
relative efficiency, a ratio is needed to compensate for the
problems of dissimilar commodities and technologies. The
domestic resource cost ratio (DRC), defined as G/ (E-F), serves as
a proxy measure for social profits. No new information beyond
social revenues and cousts is required to calculate a DRC. The
DRC plays the same substitute role for social prefits as does the
PCR for private profits; in both instances, the ratio equals one
if its analogous profitability measure equals zero. Minimizing
the DRC 1is thus equivalent to maximizing social prorfits. In
cross-commodity comparisons, DRC ratios replace sccial profit

measures as indicators of relative degrees of efficiency.
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Policy Transfers
Transfers are shown in the third row of the PAM. If market
failures are unimportant, these transfers measure mainly the

effects of distorting policy. Efficient systems earn excess

profits without any help from the jovernment, and subsidizing
policy (L>0) substantially increases the final level of private
profits. Subsidizing policy is necessary to pewrmit inefficient
systems to survive, but the consequent waste of resources needs
to be justified in terms of nonefficiency objectives.

Comparisons of the extent of policy transfers between two or
more systems with different outputs also requires formation of
ratios (for reasons analogous to thcse offered above in the
discussions of private and social profits). The nominal
protection coefficient (NPC) 1is a ratio that contrasts the
observed (private) comqujty””price with a comparable world
(social) price, theféﬁ}ﬁindicating the impact of policy (and of
any market failures not corrected by efficient policy) causing a
divergence between the two Kinds of prices. The NEC on tradable
outputs, defined as A/E, indicates the degree of output transfer;
an NPC of 1.10 shows that policies are driving up the actual
market price to a level 10 percent higher than the world price,
which would set the domestic price in the absence of policy.
Similarly, the NPC on tradable inputs, defined as B/F, shows the
degree of tradable input transfer. An NPC on inputs of 0.8C
shows that policies are reducing input costs; the average market
prices for these inputs are only 80 percent of world prices,
their cost levels without policy.

The effective protection coefficient (EPC) is another

indicator of incentives. EPC is defined as the ratio of value
added in private prices (A-B) to value added in world prices
(E-F), or EPC = (A-B)/(E-F). This coefficient measures the

degree of policy transfer from product market--output and
tradable input--policies, but it ignores the transfer effects of
factor market policies. Hence, EPC is not a complete indicator

of incentives.
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An extension of the EPC to include factor transfers is the
profitability coefficient (PC), defined as PC=(A-B-C)/(E-F-G) or
D/H. The PC measures the incentive effects of all policies and
thus serves zs a proxy for the net policy transfer (since I=D-H).
Its usefulness 1is restricted when either private or social
profits are negative because in these circumstances the signs of
both entries must be known to allow clear interpretation.

A final incentive indicator 1is the subsidy ratio to
producers (SRP), defined as SRP = L/E = (D-H)/E. The SRP shows
the net policy transfer as a proportion of total social revenues,
or the proportion of revenues in world prices that would be
required if a single subsidy or tax were to be substituted for
the entire set of actual commodity and macro policies. The SRP
permits comparisons of the extent to which policy subsidizes all
agricultural systems. The SRP measure can also be disaggregated
into component transfers to show separately the effects of

output, input, and factor policies.

Research Plan for Efficiency and Policy Analysis

There are usually six research inputs into the PAM
approach--private revenues (A), private costs of tradable inputs
(B), private costs of domestic factors (C), social revenues (E),
social costs of tradable inputs (F), and social costs of domestic
factors (G). Subtraction within the matrix then yields six
research results--private profits (D=A-B-C), social profits
(H=E-F-G), output transfers (I=A-E), 1input transfers (J=B-F),
factor transfers (K=C-G), and net transfers (L=D-H=I-J-K). This
logic 1is correct. But the double-entry nature of the
matrix--which requires that the profits identity be satisfied for
calculations across the columns and that the effects of
divergences identity be met for calculations down the
rows--provides the analyst with some flexibility in research
strateqgy.

The goal is to find entries for all twelve elements in the

matrix. Gathering informaticn on any six entries will permit
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solution of the entire matrix (so long as no more than three
entry inputs are in the same row and no more than two are in the
same column). In actual practice, filling in the twelve entries
in the accounting matrix is done pragmatically, using any
information that is readily available. Ir almost every instance,
data on private revenues (A) and costs (B, C) are gathered first.
These data are usually observable, though rarely available in
precisely the desired form (see Chapters 3 through 5). Once
private budgets are complete, the calculation of private
profitability (D) is an easy first research output, completing
the entries in the first row of the matrix.

Completion of the second and third rows of each PAM is
usually pragmatic and rather ad hoc. The researcher takes
infermation from any available sources that are of reliably good
quality. Data are sought for three pairs of entries--social
revenues (E) and output transfers (I), social costs of tradable
inputs (F) and input transfers (J), and social costs of domestic
factors (G) and factor transfers (K).

Usually the world prices of outputs (E) are easier 1o find
than are the transfer effects of output policy (I), especially
when these transfers are between consumers and agricultura?l
producers. But when the output transfers are in the form of
subsidies paid from the guvernment treasury, one occasionally has
better data on these subsidy payments than on the relevant world
prices. In this instance, it is preferable to enter the per unit
subsidy, the output transfer (I), as a research input and then to
calculate the implied world price as a residual (E=A-I).
Similarly, if better information exists on treasury costs of
fertilizer subsidies than on the appropriate world price for
fertilizer, the fertilizer part of J becomes a data input and
that of F a research output. Further, in the unlikely event that
an interest subsidy creates the entire divergence between private
and social costs of capital, data on the subsidy per unit could
be entered as the capital component of K and the shadow price of

capital needed for G could be found by subtraction (G=C-K), for
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the capital component only. It is important to use the best
quality information to fill in the matrix and not to worry about
whether components of E or I, F, or J, and G or K are research
inputs or results. In actual practice, therefore, social
valuations and measures of transfers are often arrived at in an

iterative fashion to incorporate all useful information.

Costs of Carrying Qut the PAM Approach

The costs of applying the PAM method to a country's
principal agricultural systems can vary widely. Primary
influences on research costs are: the prior availability of
reliable micro data, especially at the farm level; the number and
complexity of representative agricultural systems selected for
analysis; and the ease of verification of information and of
gap-filling during field observations, in particular the time
required for administrative duties (such as making courtesy
calls, obtaining permissions, and clearing data) and logistics in
the field.

’ Application of the PAM approach is done most successfully if
the research is led by an experienced, senior analyst who is able
to devote full-time to the task. This senior analyst would
normally be aided by three or four younger assistants who have
less experience and training and who, therefore, require direct
guidance to execute the field work properly. The economics of a
country's agricultural systems will be understood best if the
senior and junior personnel collaborate throughout all of the
steps of the PAM analysis, but especially during collection and
verification of data in the field.

Given a field circumstance of average availability of data,
complexity of systems, and administrative hassle, a reasonable
estimate of the amount of time required of the senior researcher
for budget preparation is: selection of representative systems
(ranging between 6 and 20 systems), 1 man-month; verification of
information in (20 or fewer) farm-level budgets, 3 man-months;

collection of survey information for (8 or fewer) post-farm
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budgets, 1 man-month; and cleaning, checking and matching data
with the aid of a microcomputer, 1 man-month. These estimates
are based on the assumed availability of three or four full-time
junior assistants of average capability.

After budgets in private prices are completed, the costs of
carrying out the social valuation depend on the prior
availability or ease of collection of comparable world prices,
adjusted to local wholesale markets, and on the prior
availability and ease of estimating appropriate shadow prices for
primary factors of production. In an average circumstance, two
man-months of experienced, senior time and six to eight of junior
time should be adequate for this task.

The interpretation and communication of results, for a
country of average complexity, should each require about two
senior man-months and six or eight junior ones. This estimate
includes a full interpretation of results, including sensitivity
analyses with varying assumptions. Communication of the results
is assumed to compricse: writing a detailed technical paper on
issues, method, data, and results; constructing a careful policy
memo (in the manner suggested in Chapter 8); and preparing for
and delivering an oral presentation to policymakers and their
staffs.

The total senior research time that should be budgeted for
carrying out a PAM analysis for a country of average difficulty
is thus about one man-year, including six man-months for
compiling budgets and six man-months for analyzing them, if the
effort also involves three or four man-years of research
assistance by junior personnel. This estimated requirement could
be reduced by no more than one-third for a country that has very
good data and working conditions, and the needed research time
might easily double in a country with modest data availability

and difficult circumstances for research.
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Summary

The central purpose of PAM analysis is to measure the impact
of government policy or the private profitability of agricultural
systems and on the efficiency of resource use. Private
profitability and competitiveness are likely to be uppermost in
the minds of those concerned specifically with agricultural
incomes. Social profitability and efficiency is often emphasized
by economic planners whose concern is with the allocation of
resources among sectors and the ¢rowth of aggregate income in the
econonmy. Both sets of issues ultimately focus on the incentive
effects of policy--part of the difference between private and
social profitability--and how such policy incentires might be
altered. Through evaluation of private and social revenues and
costs, the PAM method is designed to illuminate these related
issues of agricultural policy analysis. The methed is
particularly well suited to empirical analysis of agricultural
price policy and farm incomes, public investment policy and
efficiency, and agricultural research policy and technological

change.



Box 2.1
Numerial Examples of Policy Analysis Matrices

Agricultural System A

31

Tradable Domestic

Revenues - Input Costs ~ Factor Costs = Profits

Private prices 120 40 4G 40
- Social prices 100 60 _50 ~-10
= Effects of Policy 20 ~-20 -10 50
(20 percent (50 percent (50 percent
tariff on subsidy on subsidy on
output raises fertilizer credit reduces
cif price from reduces private private costs
100 to cif costs from from 20 to 10;
plus tariff 40 to 20; other DFCs=30)

price of 120) other TICs=20)

Therefore, policies create private profits (40)
profits (-10), because net policy transfer is 50.

despite social

Agricultural System B

Tradable Domestic

Revenues - Input Costs - Factor Costs = Profits

Private prices 60 40 40 -20
- Social prices 120 60 50 _10
= Effects of Policy -60 -20 ~10 -30
(50 percent (50 percent (50 percent
subidy to subsidy on subsidy on
consumers of fertilizer credit reduces
imports reduces private private costs
reduces cif costs from from 20 to 10;
price from 40 to 20; other DFCs=-30)
120 to dom- other TICs=20)
estic price
of 60)
Therefore, pclicies «create negative private profits (and

discourage production) (-20) despite positive
(10) , because net policy transfer is -30.

social profits
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Both examples show only the effects of distorting policies,
not of market failures. For Agricultural System A, three
policies--a tariff on output, a subsidy on fertilizer, and a
subcidy on credit--create positive transfers of 20, 206, and 10,
recspectively. The nel transfer, all from distorting policy in
this example, is 50 (20 minus negative 20 minus negative 10).
Distorting policy thus permits a socially unprofitable system (H
is negative 10) to operate with high private profits (D is 40) by
creating a positive policy transfer of 50 (D-H=L, or 40 minus
negative 10 equals 50). The second example, Agricultural System
B, shows the opposite result. Subsidies on tradable input- and
factors are the same as in the first example, but this system
receives an output price only half of the comparable world price.
A socially profitable system (H=10) is thus made privately
unprofitable (D=negative 20) because the net policy transfer is
negative (L=negative 60 minus negative 20 minus negative 10
equals negative 30; L also equals D minus H or negative 20 minus

10) .



CHAPTER 3
CONSTRUCTING PAMs FOR COMMODITY SYSTEMS

This chapter presents a general framework <for the
identification and development of representative agricultural
commodity systems. The first task for the analyst is to choose
systems that are closely related to the policy issues of
interest. 1In this identification process, decisions must be made
about all activities that comprise the commodity system. These
activities include farm production, movement of the commodity
from the farm to the processor, processing, and transport to a
wholesale market. By considering post-~farm as well as the farm
activities, the analyst is able to assess all forces that
influence the efficiency and competitiveness of domestic
production.

-udgets of costs and returns provide the building blocks for
PAM, and the remainder of the chapter develops a format for the
organization and presentation of budget data. The PAM uses both
private market and social prices for inputs and outputs. This
requirement forces the analyst to disaggregate cost and returns
information in two ways. First, quantity and unit price data are
usually necessary so that the analyst can apply social prices and
estimate social costs and returns. Second, costs are classified
into four categories: 1labor, capital, land, and tradable inputs.
Because the analyst needs to incorporate the impact of
divergences, private costs must be decomposed into the above

categories before social costs of production can be estimated.

Defining the Commodity System

Every economic activity is unique in some way. In the farm
sector, for example, commodity choices, land quality, and input
use patterns are almost never identical for any two farms.
Although it is possible to develop a different production model
for every farm in the agricultural sector, such exercises are
impractical because of 1limits on the resources available for
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research. They are also useless for the policymaker, because the
design of farm-specific policies is impossible. Instead,
decisions affect broad categories of farmers, defined in terms of
geographic location, commodity produced, and technologies. No
two farmers are affected in exactly the same way by a particular
policy action, and theo policymaker usually bases his decision on
the "average" impact of the policy on some particular group of
farmers.

Deveioping a list of potential representative systems, and
subsequent reduction of the list to a manageable number, thus
provide the initial task in the construction of PAM. This step
is perhaps the most arbitrary, yet crucial, element of the PAM
research. The analyst chooses characteristics that are similar
across firms as the basis for the representative firm. Commodity
produced, region of production, and production technology are
verhaps the most common identification criteria. The choice of
characteristic depends on the policy issue. If policy-makers are
concerned about wheat price policy, the analyst will want to
model a wheat commodity systenm. If the question is fertilizer
pricing policy, the analyst will examine commodity systems that
are prominent users of fertilizer. Because the change in policy
could alter firm behavior, the analyst should also anticipate
commodity systems that potentially might become prominent, not
just those that are currently in operation.

While the analyst is searching for parameters that can
aggregate individual farms into 1large |'"representative"
categories, concern must be given also to aggregate firms that
are very different in other respects. The simultaneous concern
for similarity and diversity means that more than one
reprasentative system may be necessary for PAM analysis. For
example, if wheat farms have substantially different production
technologies or soil qualities, a single commodity system is not
representative of the wheat sector. One must distinguish
representative wheat farms that are machinery-intensive, labor-

or animal-intensive, and utilize good or poor soils.
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Recogniiing diversity in representative systems is
constrained by the resources and time available for che research
effort and by the differential impacts of policy on the systems.
The preparation of budgets is a labor-intensive exercise, and
projects rarely have the resources or time to study more than
fifteen or twenty representative systems. At the same time, the
effects of a particular policy (or set of policies) might not
differ across systems in a major way. If changes in the price of
wheat affect profitability similarly across different types of
irrigation technologies, for example, 1little insight will be
gained from explicit models of groundwater pumping and
gravity-fed irrigation systems. More iwmportant distinctions
might involve irrigation versus rainfed technology; the
representative systems in this event would include groundwater
pumping and nonirrigated wheat production techniques.

In mos: instances, the analyst will not know a priori the
costs and returns of each potential system. Consequently,
judgments about representative svstems will be arbitrary and
reflect the ability of the analyst to anticipate the important
and trivial differences in the results. As Dbudgets are
constructed and initial results evclve, diiicrences between some
representative system might prove to be small. If so, the
representative system list can be shortened. Because the analyst
does not want to leave out systems that are very different,
initial sets of representative systems should risk being too
large rather than tom small. Box 3.1 1illustrates the system
identification and selection process for wheat in Portugal.

The representative commodity system includes more than just
a farm-level production activity. Consideration of only
farm-level costs and returns would be sufficient to evaluate the
efficiency and competitiveness of production for homne
consumption. But analysts usually will be interested in
production for a domestic or foreign market that is
geographically distinct from the farm. Selection of a
"representative" market destination means that post-farm costs
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must be included in evaluation of the systems. For the purposes
of data collection and organization, the PAM framework defines a
commodity system to include four activities: farm production,
delivery from farm to processor, processing, and delivery from
processor to the wholesale market. Figure 3.1 illustrates the
structure of the commodity system model.

The <critical consideration for activity selection is
dictated by the requirements of the social evaluation exercise:
the domestically-produced product must be comparable to a
commodity available on international markets. In some cases, the
activities of the representative system might not have cost or
return entries. ror example, both wheat flour and wheat grain
are available on world narkets. As a result, analysts of
representative wheat systems may choose to ignore flour
processing altogether and emphasize system variations in wheat
production, transportation, and storage activities.
Alternatively, analytical interest might focus on wheat flour
processing. The farm production activity could be ignored
altogether, and analyses of flour production systems could
concentrate c¢n variations in processing technologies,
transportation and storage. In this example, wheat becomes a
tradable input for the processing activity; its domestic market
price reflects the miller's costs, while the social value is
represented by the world market price plus the social costs of

delivery to the mill.

Classification of Inputs and Outputs

The budget of output revenues and input costs provides the
organizational framework for data collection. A budget is
constructed for each activity of the system. Data collection
begins with compilation of an inventory of inputs and outputs for
each activity. These 1items are categorized, quantified, and
priced in private and social terms. The costs and returns of
each activity are then summed to generate the total costs and

returns for the commodity system. (See Figure 3.2.)
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FIGURE 3.1 The Structure of the Commodity System for PAM Analysis
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Inputs and cutputs for
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Evaluation stops at farm-
gate.
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storage and handling as
transportation costs.
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consumer-acceptable form. May
involve physical transformation-
or just packing, handling and
quality control.

Move commodity from processing
to market where domestic

activity is comparable to tradable
product. May include inputs and
outputs for farm-to-wholesale
market if processing activity is
irrelevant.
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FIGURE 3.2 Input and output Categories for Activity Budgets
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Fixed Inputs
Budgets represent costs and returns on an annual (or single

crop) basis. However, fixed inputs have a useful life of many
years, and only a portion of fixed input costs should be
attributed to a particular year's production. A simple approach
is to divide the cost of the capital input by the useful life of
the input. But such calculations ignore the need for capital to
earn a rate of return on the investment. For example, if a wheat
farmer did not buy a tractor, the money could have been invested
in some other activity on or off farm the farm. If this
potential investment could earn a positive rate of return, the
tractor investment must earn a return that is equal or higher.

The determination of an annual equivalent value for a fixed
input addresses the following question: "What is the annual
payment that will repay the cost of a fixed input over the useful
life of the input and in addition provide an economic rate of
return on the investment?" The wmathematical formula for
calculating the annual equivalent value is known as the capital
recovery factor. Lists of these factors for various interest
rates are found in most compounding and discounting tables.

The derivation of the formula for the capital recovery
factor can be illustrated in a few steps. A is defined as the
annual pavment sufficient to repay the cost, 2, of the fixed
input, at the end of its useful life of n years. If one puts an
amount A into an investment earning a rate of return i, the total
value of the annual payments at the end of the fixed input's
useful life will be:

Afl + (141) + (1+i)2 +...+ (1+1)P"1y) = 7 (3.1)

where A(1+i)N~1l represents the value of the initial deposit at
the end of n years, the term A(1+i)“"2 represents the value of
the second deposit at the end of n years, and so on until the
term A (1), which represents the value of the nth year payment,
The above formula calculates the amount necessary to repay

the cost of the fixed input. But if the fixed input is required
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Also to earn a positive rate of return, the value of the output
produced by the fixed input is not just 2, but 2z(1+i)D.
Therefore, the annual cost equivalent calculation is expressed
as:

A[L(1+i)+(1+1)2 +...+(1+1)P"1y = z(2+i)N (3.2)

This expression can be altered by rearranging terms:
A=(2) [1+1)D (1/[(1+1)+(1+i)2 +...+ (1+i)D~1y) £3.3)

A further simplification of the right-hand side of equation
3.3 can be made by developing an alternative expression for the
series of (i+i) terms:

1/[1+(1+1)+(1+1i)2 +...+ (1+i)P~1
1/0(1+1)=1) J {2+ (1+i)+(1+1)2+. ..+ (1+i)P-1
i/(1+1i)N-1

Hence, equation (3.3) can be written as:

A=7  (1+i)B | (3.4)
(1+i)N-1

The bracketed term on the right-hand side of equation (3.4)
represents the capital recovery factor. By applying this factor
to the purchase price of the fixed input, the analyst can
calculate an annuval equivalent value for any fixed input.

In addition to the interest rate, annual equivalent values
depend on initial capital cost (2Z2) and useful 1life (n).
Replacement cost is used as the estimate of initial capital cost
to maintain consistency with the long-run perspective of the PAM.
Existing firms will utilize many different vintages of capital
equipment; as a result, fixed costs may vary substantially among
firms. But eventually, capital stock must be replaced, and
current costs of fixed inputs become important to the continued
operation of the firm. Useful lives of fixed inputs vary among
firms as well and depend on intensity of use as well as owner

maintenance practices. Equipment dealers and construction firms
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can be good sources of information about useful 1life. Rough
rules of thumb can be used when no better information is
available: buildings, 30-40 years; machinery, 10-15 years;
implements, 10-20 years; and small machines and tools, 5 years.
Box 3.2 provides some examples of the calculation of annual
equivalent values for wheat production inputs in Portugal.

Direct Labor

Direct labor represents the second category of inputs. This
category covers all labor that is directly employed by the
activity. Both hired and own-family labor resources are included.
If the analyst wants to make a distinction between family and
hired labor, these inputs can be entered as separate lines within
the labor category. Similar distinctions may be made between
labor of different ages, sex, and =kill levels. Again, separate
line entries within the direct labor category provide a way to
maintain an advantageous organization of the data.

The category does not include all the labor used by the
system, because some labor 1is indirectly employed as a
consequence of the use of intermediate inputs by the activity.
If a farm activity uses imported fertilizer, for example, an
indirect employment effect of the farm activity comprises the
labor used to handle and transport the fertilizer to the farm
gate. But keeping separate the direct labor inputs facilitates
the analysis of employment effects of the system; this topic is
often of interest in policy debates about particular commodity
systems.,

Intermediate Inputs

Intermediate inputs represent the third category of input
costs. These inputs are distinguished by a useful life of less
than one year, viewed from the perspective of the representative
firm. In this category are included items 1like seeds,
fertilizer, pesticides, and fuels and lubricants. But also
relevant for this category are the rentals of capital equipment
services, 1like custom plowing, custom harvesting, pesticide

application, or transportation services. Ultimately, many of
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these costs will be categorized as capital costs, but the
calculation procedures are different from those used in the
evaluation of fixed inputs owned by the activity. All inputs
that are not in direct labor or fixed inputs should be included
in the intermediate inputs category.

Commodity-in-process

The final category of input costs is the commodity-in-
process. This category includes the commodity of interest for
the PAM and 1is included only as an accounting convenience.
Because the analyst will evaluate profitability for each
activity, the principal output of the commodity system will
appear several times in the budgets of the systen. In a wheat
flour system, for example, wheat will be the principal output of
the farm activity. Wheat will represent the commodity-in-process
for the farm-to-processor activity and the processing activity.
Wheat flour will represent the commodity in process for the
processing-to-market activity. Including the wheat cost within
each activity is necessary in calculating activity profits. 1In
the transport of wheat from farm-to-processor, for example, the
analyst will observe (or impute) a purchase price for the wheat
at the farm gate and a sales price for wheat at the processor's
mill. Similar calculations will follow for evaluating the
processing activity (buying wheat and selling wheat flour) and
the processor-to-wholesale market activity (buying wheat flour
from the mill and selling wheat flour at the wholesale market
point).

In evaluating the system costs and revenues, however, the
analyst counts only the incremental costs of production from the
post-farm activities. Wheat flour production costs are the farm-
level costs of wheat production, the transpcrtation, handling and
storage costs of the farm-to-processor activity, the processing
costs net of wheat for the processing activity and the transport,
handling, and storage costs of the processcr-to-wholesale market
activity. 1If the analyst were to include the wheat costs in the

aggregation of post-farm activity costs, the system costs would
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include two units of wheat and one unit of wheat flour, while
system revenues would show one unit of wheat flour. Such
calculations are clearly erronzous, and by keeping a separate
category in each post-farm activity for commodity-in-process, the
analyst can easily aggregate *he relevant costs to the
system-level evaluation.

The input categnrization process described above 3is not
intended to be rigid, and the analyst may find alternative
categorizations of inputs to suit particular evaluation problens.
Whether the input is recognized in the direct labor category or
in the intermediate input category makes no difference to the
final result. The critical aspect of the evaluation process and
the construction of PAM is that all inputs should be included
somewhere 1in the budgets. Without a comprehensive account of
inputs, the analyst will underestimate prcduction costs and thus
bias the results in favor of more positive private and social
profitabilities.

OQutputs

Revenues are the final category of the activity budget.
Revenues are based on evaluation of all outputs of the activity.
The commodity of interest is designated as the "primary" output
and is listed first in the category list. All other outputs are
called "secondary" H-utputs and are entered on subhsequent lines of
the output category. These designations are entirely arbitrary,
because secondary products can be equally or more important than
the primary product as scurces of revenues for the activity.

The categorization reflects the particular focus of the
research project. Whether the outputs are marketed makes no
difference to the budget calculation; the distinction for a
valuable output 1is that it has some productive value to the
activity. This value can be gained through sale or use elsewhere
on the farm. Meat production systems, for example, often generate
manures that are used to fertilize crops. The budget for meat
production must impute a value to the manure, so that revenues

properly reflect the value of meat (and manure) production.
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Evaluation of Inputs and Outputs

After 1inputs and outputs for each activity have been
identified, they need to be evaluated. The chosen time frame in

which to evaluate the costs and benefits of the activities is

termed the "base year" for PAM analysis. The base year may be
the current year or any past year. Research objectives and
practical considerations determine the choice of base year. If

current policy issues are the focus of research, the base year
will be as near the present as possible. But current year data,
especially price data, will often be incomplete and the analyst
will be forced to use data from one or two years 1n the past.
But policy-makers may be wary of dated results, and relevance to
current issues requires the use of a base year as close as
possible to the present year. Alternatively, the FAM analyst may
be interested specifically in historical issues. In this case,
the base year (or years) may go far into the past.

Both quantity and unit price information for the estimation
of costs and returns are dJdesirable to facilitate social
valuation. The most commor. procedure used in the estimation of
social input cost or sccial output value is to apply social
prices for inputs or outputs to the relevant gquantity measure.
In principle, the analyst could simultaneously alter the quantity
measures and thus calculate social costs and returns under
assumptions about input substitution behavior. In practice, this
adjustment is rarely attempted because interpretation of the
results is often wunclear when assumptions about input
substitution are integrated with price adjustments. Instead,
researchers construct a new representative system based on the
new input quantities and compare social and private
profitabilities across systems.

For some inputs, the analyst will be unable to isolate
quantity and unit price data. In this circumstance, social
values are approximated by proportional adjustment of the private
value of a particular input or output. Sometimes information

about divergences can be used to generate estimates of social
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values. For example, if the farm wheat budget has only a total
cost for pesticide input, without any indication of the
quantities used, information on the percentage distortion of
import prices can allow the researcher to impute a social value.
If tariffs on imports of pesticides are 50 percent, the private
value of pesticide is 50 percent higher than the social value.
Dividing the total private value by 1.5 gives an estimate of the
social value.

When even proportional adjustments to private wvalues are

impossible, the analyst might simply presume equality between

private and social values. If the input (output) accounts for a
small proportion of total input costs (output revenue) of the
activity, 1little harm is done to the results. Even 1if the

assumption of equal private and social values were incorrect,
incorporation of the ‘"true" social value would have an
insignificant effect on the magnitudes of total social costs and
social revenues. But if the item in question is a large
component of costs or revenues, the assumption of convenience
could prove a grave error in practice. At that point, further
analysis must be postponed until a more comprehensive set of data
can be assembled.

Explicit recognition of the time frame of analysis provides
another justification for the collection of separate price and
quantity estimates for the major inputs and outputs of the
system. In the short run, observed domestic market prices can be
used to assess the profitability of the commodity systen.
Similarly, observed world market prices for outputs provide a
basis for estimating short-run social profitability. But if
short-run prices reflect extraordinary market conditions, such
estimations give little insight into the long-run viability of
the systenm. From the policymaker's percspective, the long-r.n
profitability is often more germane to the policy formation
process. Because many policies are not changed with great
frequency, the policy-system interaction must be understood over

a long (representative) time period.
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If the analyst wants to portray longer-run interactions of
policy and profitability, expected prices replace prices observed
at a particular time as the correct measures for calculation of
input costs and output revenues. In many (perhaps most) cases,
observed prices will be very close or equal to expected prices,
and the distinction between expected and actual prices become a
nonissue. But if the analysis is conducted in an "unusual year,
when extraordinary demand or supply shifts create extremely high
or low prices, use of observed prices can give highly misleading
measures of profitability and policy transfers. For example,
world prices for wheat were at historical highs in the 1973-75
period. Use of these prices in the evaluation of wheat systems
in almost every country of the world would have suggested that
domestic wheat production was a socially profitable activity. If
the analyst has available current price information and can
compare this to recent historical prices or projection estimates
of future prices, the probability that inappropriate prices will

be used in the budget calculations is reduced.

Disaggregating Input Costs

After all private and social input costs have been
standardized to an annual basis, they are allocated into their
domestic factor and tradable input components. This
disaggregation is necessary to permit identification of tradable
input and domestic factor divergences. Figure 3.3 illustrates
the complete organizational format for the activity budgets.
Both total private and total social costs are decomposed into
their domestic factor and tradable input components. In
principle, many classes of domestic factors could be recognized.
But for most purposes, four categories of domestic
factors--unskilled and skilled labor, land, and capital--are
sufficient. Further, because the commodity-in-process category
is used only as an accounting device in the construction of the
commodity system model, only the first three categories of input

costs require classification.
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The decomposition exercise could be applied to every input
listed in the fixed input, direct labor, and intermediate input
categories. For example, the cost of fixed inputs reflects some
marketing margin in addition to the "pure" cost of the machine.
This marketing margin incorporates the payments to 1labor,
capital, land, and tradable inputs needed to operate the retail
shop. Payments to hired labor could implicitly include payments
for transportation to the activity site. Like the marketing
margin, transportation costs reflect payments to a range of
domestic factors and tradable inputs.

Decomposing all input costs into their exact domestic factor
and *radable input components is a formidable task that can
absorb a substantial amount of the resources and time available
for research. Often adjustment will have only a trivial effect
on the results. The noncapital cost components of fixed inputs
and the nonlabor cost components of direct 1labor inputs are
usually a very small proportion of total costs. Unless
information about decomposition is readily available, fixed input
costs are usually classified entirely in the capital cost
category and direct labor inputs are classified entirely in the
categories of unskilled and skilled labor.

In practice, the decomposition exercise is limited to the
intermediate inputs. Again, depending on available information
and resources for the research effort, many intermediate inputs
can be classified into a single domestic factor or tradable
category. Seeds, fertilizer, and pesticides are examples of
intermediate inputs whose costs reflect marketing margins
additional to the pure tradable cost. But if these marketing
margins are judged relatively small, costs of intermediate inputs
can be allocated exclusively to the tradable category without
causing major errors in the results.

With other intermediate inputs, including electricity and
transportation, no particular cost category appears to dominate
total costs. Such inputs are denoted as "nontradable" inputs,

because they are not available on international markets.
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Services are the most common type of nontradable inputs. The
total costs of nontradable inputs need to be decomposed into
their domestic factors and tradable components.

This exercise implies the construction of an activity budget
for production of +he intermediate inputs that is equally as
complicated as Figure 3.3. Electricity producticn could be
analyzed as an activity, for example, and the analyst could
develop a budget that identifies all the fixed inputs, direct
labor,; and intermediate inputs necessary to produce electricity.
In the process of decomposing the input costs for electricity
production, the analyst would undoubtedly encounter more
nontradable inputs, such as machinery service and repairs. A
budget could be constructed for machinery service and repairs to
determine the proper allocation of these costs among the domestic
factor and tradable categories.

Such calculaticns take the analyst away from the original
purpose. What began as a study of a wheat system could easily
become a study of the nontradable industries in the economy, such
as electricity and machinery repair. If these inputs are
relatively unimportant elements of wheat system costs,
substantial research resources could be expended with 1little
effect on the results. A standard rule of thumb is that unless
the nontradable input represents more than 5 percent of total
production costs of the system, separate budgeting exercises
should be avoided.

More rapid approximations of the decomposition of
nontradable inputs can be obtained in two ways. The most useful
technique involves using an input-output matrix of the national
accounts. These aggregate portraits of the eccnomy are
sufficiently detailed to allow calculation of ‘he shares of labor
and capital in each sector of the economy. Land costs are
typically a small comporent of nontradable goods production costs
and are usually ignored. If the analyst can associate the
nontradable input of interest with a particular sector, the

capital and labor cost shares can be calculated. The remainder
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is allocated to tradables. This exercise provides a
decomposition of the private cost of the nontradable input.
Social costs of the nontradable input are then estimated by
adjusting the labor, capital, and tradable components to reflect
the impacts of divergences. This information is already known to
the analyst as a result of the study of the commodity system.
The sum of the social values of the domestic factor and tradable
components gives the total social value of the nontradable input.

A second alternative for the treatment of nontradable inputs
increases the reliarce on the analyst's judgment. When
input-output matrices of the economy are unavailable, the analyst
must estimate the distribution of costs across domestic factor
and tradable categories. If the analyst 1is operating with
complete uncertainty, a useful distributive share rule is to
assume that non*radable inputs contain one-third labor, one-third
capital, and one-third tradables. Each private cost component is
then adjusted to its sociual value, aid the social values of the
labor, capital, and tradable comfonents are then summed to
generate an estimate of total social cost. Obviously, such
estimation exercises are not much different from pure guesswork,
and if such calculations become too commonplace in the syscem
evaluation, more data collection is essential before the system
analysis can proceed. Box 3.3 illustrates the decomposition of

nontradable inputs for a wheat system in Portugal.

Activity Budgets and the Commodity System

Each commodity system model contains as many as four
activity budgets. For each activity, the analiy'st can calculate
private and social profitability as well as social and private
costs of 1labor, 1land, capital, and tradable inputs. These
calculations are illustrated in Figure 3.3. The distinction of
separate activities 1is only an analytical convenience, and
aggregation of some of the activities may be necessary before
firm profitability can be calculated. When farmers, for example,

provide post-farm transportation services, their profit is
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realized from both the farm activity and the farm-to-processor
activity.

In addition, the activities need to be aggregated before a
PAM can be estimated for the commodity system. In most cases,
more calculations will be needed before the costs of one activitv
can be added to the costs of another activity. Thes
calculations adjust for differences in the commodity units or
numeraires used by different activities. Cost and revenue data
for the activity budgets are collected initially in the most
convenient form. Farm-level costs of wheat production are
commonly estimated on the basis of land area, such as costs per
hectare. Farm-to-processor costs, such as transportation
services, are measured on a per metric ton (or some other weight
or volume measure) basis. Budgets for processing and
processor-to-market activities might use different numeraires as
well.

Before «costs from different activities can be added
together, they have to be converted tc a common numeraire. This
adjustment is achieved by using conversion ratios. Figure 3.4
describes the adjustment process for a wheat flour production
system. In the top half of the figure, the system costs and
revenues are expressed in escudos/mt of wheat flour, the "final"
product of the commodity systen. If farm activity costs and
revenues are measured initially as escudos//hectare, these entries
need to be adjusted to final product equivalents. Two conversion
ratios are necessary--the inverse of farm yield (# hectares/mt
wheat) and the inverse of the processing outturn ratio (# mt
wheat/mt flou1). When farm-level costs and revenues are
multiplied by these two conversion ratios, the farm-level costs
and revenues are converted to an escudos per mt flour basis. For
the farm-to-processor activity, only the inverse of the
processing outturn ratin is needed as an adjustment factor. No
adjustments are needed for the processing and processor-to-market
activities, because these costs and revenues are already

denominated in escudos/mt flour. The choice of a numeraire is
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entirely arbitrary and depends on the preference of the analyst.
The bottom half of Figure 3.4 illustrates the activity adjustment
procedure for the calculation of system costs and revenues on a
per hectare basis.

Once these adjustments are made to activity budgets, the
costs and revenues can be added directly to calculate the system
costs. Care must be taken to avoid double-counting of revenues.
Revenue from the principal output shculd be counted only once, in
the system calculation, whereas the adjusted secondary product

revenues from each activity must be added to system revenues.



FIGURE 3.4 Conversion Ratios and the Calculation of System Costs and Returns
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Box 3.1
Selecting a Representative Wheat Production System

Portuguese wheat production occurs in three different
agro-climatic zones: the Alentejo, a hot, dry, rainfed area with
large, mechanized farms; the Ribatejo, a neighboring region with
a somewhat cooler «climate, better quality soils, extensive
irrigation, and a high degree of mechanization; and
Tras-os-Montes, a region with a cooler climate than the Alentejo
limited 1irrigation, and a range of mechanized- and
animal-intensive production technologies. Preliminary inspection
of production systems in the various regions revealed a large
list of potential representative systems. In the Alentejo, the
most prominent differences in wheat production were those
associated with the four soil qualities that are recognized 1in
the soil type classification used in Portugal. 1In the Ribatejo,
both rainfed and irrigated production technologies were present.
Rainfed systems again differed by soil quality. Irrigated
systems used either sprinkler irrigation or groundwater pumping
into a furrow-delivery system. 1In the Tras-os-Montes, production
systems were primarily rainfed, differentiated by the use of
animals or tractors for land preparation and by differences in
soil quality. 1In total, twelve representative systems (four from

each region) were considered as potential candidates for

analysis.
In the final analysis, only three systems were used. How
was this selection made? In the Alentejo, differences among

systems were judged most distinct between high-quality and
low-quality soils. Therefore, the decision was made to model
representative systems for "A-B" and "C-D" quality soils, rather
than A, B, C, and D qualities individually. In the Ribatejo,
rainfed systems appeared very similar to the Alentejo systens,
and thus rainfed system models for Ribatejo were 3judged
redundant. Although irrigation technologies were different,

preliminary analysis indicated that their effects on
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profitability were relatively minor, and the decision was made to
use the sprinkler irrigation technology as the representative
irrigated-wheat systemnm. Tras-os-Montes technologies and
profitabilities were quite different from those of the other
regions, but the region's production was only a small percentage
of total national output. For this reason, Tras-os-Montes
systems were left out of the final evaluation, allowing increased
attention to data collection for the other representative
systems.

Portugal joined the European Economic Community in January
1986. The policy issue for wheat analysis involved assessment of
the impacts of the Common Agricultural Policy prices on
Portugal's wheat sector, and this provided the rationale for
ignoring the region with little production. But different policy
issues could have generated a much different set of
representative systems. If the concern were over low-income
farmers, for example, the Ribatejo and much of the Alentejo would
have been excluded, and principal attention would have focused on
the Tras-so-Montes and parts of the poor-soil Alentejo. If the
policy 1issue had involved subsidies for irrigation water,
attention would have focused largely on the Ribatejo. In this
case, distinctions between irrigation technologies would have

been crucial in the designation of representative systens.
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Box 3.2
Calculating Annual Equivalent Values of Fixed Inputs

Calculations needed to determine the annual equivalent value
of a fixed irput are slightly more complicated than is indicated
in the text. First, the fixed input may have some salvage value
when the input's useful life is ended. Because salvage value is
realized at the end of the useful life, estimates of salvage
value are discounted to the present before determining the net
total cost of the fixed input. These calculations are
illustrated below for a tractor, tractor implements, and a
thresher used 1in wheat production in Portugal. The rate of

return used is 2 percent.

Initial Useful Salvage Present Value of Net Initial

Cost Life Value Salvage Value Cost
Input ('000 Esc) (Years) ('000 Esc) ('000 Esc) ('000 Esc)

(a) (b) () (a-c)
Tractor 1366.7 10 268.00 219.85 1146.85
Plow 122.5 15 24.78 18.41 104.09
Disk 217.3 15 43.56 32.36 184.94
Planter 397.3 15 82.00 60.93 336.37
Thresher 3482.1 10 374.10 306.89 3175.21

A second complication in calculating annual equivalent
values arises when the fixed input serves a larger number of
units of the activity than are covered in the budget. A
farm-level budget, for example, may be expressed in terms of
costs per hectare, whereas the fixed input serves much wore than
one hectare during each year of its useful life. Only a portion
of the annual equivalent costs of the fixed input should be
allocated to the per hectare budget. These allocations are
determined below for the five fixed inputs used in wheat

production.
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Input Hour/Hectare Hours/Year Per Hectare Share of Annual Use

(d) (e) (d/e)
Tractor 10.1 1000 0.0101
Plow 3.0 250 0.0120
Disk 2.0 250 0.008
Planter 1.0 125 0.008
Thresher 2.0 400 0.005

The annual capital cost per hectare is determined by the
product of the net initial cost, the capital recovery factor, and

the per hectare share of annual use:

Net Capital Recovery Share of Annual
Input Initial Cost Factor Annual Use Capital Cost

(f) (9) (h=d/e) (f*g*h)
Tractor 1146.85 0.111327 0.0101 1.290
Plow 104.09 0.077825 0.012 0.097
Disk 184.94 0.077825 0.008 0.115
Planter 336.37 0.077825 0.008 0.209
Thresher 3175.21 0.111327 0.005 1.767
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Box 3.3
Decomposition of Nontradable Inputs

The table below contains 1981 data on intermediate inputs
into a good soil, wheat production system located in southern
Portugal. The initial data are the costs per hectare for each
intermediate input, shown as total private costs. For
calculation of private profits all that is needed are the total
private cost figures. But to permit a measure of social profits
these totals need to be broken down into tradable input and
domestic factor cost components. This decomposition of the
private cost data for each intermediate input provides the basis
for social costing which must be done at this disaggregated
level.

The intermediate inputs are then classified as either
tradables or nontradables. Seeds, disinfectants, and fertilizer,
are classified as tradables. The observed prices for seeds and
disinfectants are taken as close approximations of the world
prices (the cif import price at the farm gate), therefore no
adjustments are made to the private prices to find social values.
Hence, the net policy effect, the difference between total
private and sociel <costs, 1is zero for these two inputs.
Fertilizer 1is subsidized heavily; private costs are found to be
only 43 percent of social costs (cif import prices). As a
result, the ohserved private expenditures on fertilizer need to
be altered in social accounting. To do this, the researcher
finds the world prices for the main kinds of fertilizers,
multiplies these prices by the quantities used, and then adds the
social costs of distribution to the farm gate (these costs are
incorporat=d in the tradable input costs in the table). The net
policy transfer for fertilizer is a large subsidy (shown as
-2840.06) that reduces private costs of farmers.

The other four intermediate inputs are <classified as
nontradable. A judgment is made whether each item would be

traded internationally in the absence of distorting policy. 1In
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the example, three principal distortions--a fuel tax, a labor
tax, and a capital subsidy~-affect the private prices of these
nontradables; each 1is dealt with individually below in the
process of social valuation. The key point is that each input is
judged not to enter international commerce following a
hypothetical removal of the distorting effects of all three
policies. At this point the substitution principle becomes
relevant. If the nontradable input is homogenous with another
input that is tradable, that tradable input's world price can
serve as the social valuation of the nontradable. This
simplifying procedure 1is not applicable, however, to the
nontradable inputs ir. the example.

The next step 1s to decompose each of the four nontradable
intermediates into tradable inputs, labor, and capital. The 5
percent rule of thumb now comes into 1lay. Any intermediate cost
item that makes up less than 5 percent of total costs can be
broken down arbitrarily rather than on the basis of budget
information. Total privete costs are 18,778.50 esc/hectare. 1In
the example, only building repairs is small enough to fit this
definition; the other three nontradables are each at least 10
percent of total private costs (custom spraying, the smallest of
the three, 1is 10.8 percent--(2025.00/18,778.50 less 1) x 100
percent of the total. The first thing to look for in breaking
dewn small items is the proportions used in other studies in the
same or roughly similar economies. If others' breakdowns are not
available, common sense in guessing is adeguate. For items about
which a researcher has no information, an arbitrary allocation,
such as one-third to each of three <ost categories--tradable,
labor, and capital--can be imposed.

The next task is to decompose the large nontradables. The
logic here is clear, although the work can be laborious. Budgets
need to be put together for each of these goods or services; the
chore is directly analogous to farm budgeting except that fewer
interviews are required since small numbers of firms--refineries,

mechanics, and sprayers in the example--are usually involved. It
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might seem onerous to study these auxiliary processes to analyze
wheat farming. But in the example, 42.8 percent of private costs
are due to these three 1large intermediate inputs. Hence,
policies influencing their costs need to be identified.

The final step is to assign social valuations to the newly
disaggregated private cost categories. For this step, the
methods of finding social values for these indirect costs--using
world prices for tradables and shadow prices for factors--are
identical to those used in valuing the direct input costs.
Consequently, the direct and indirect costs are reaggregated in
PAM since identical technologies and shadow prices are used in
their social accounting. In the wheat example, only one
distorting policy, a 22 percent tax on fuel, was found to be
affecting the price and use of inputs into the nontradables. For
all four of the nontradable items, therefore, the private cost of
tradable inputs is 22 percent higher than the world prices (cif
import prices at che farm gate) because of the fuel tax.

The shadow pricing of domestic factors is the topic of
Chapter 6. Hence, only the results of using shadow prices, not
their determinations, are shown here. The private price of labor
(market wage costs per hectare) is judged to be higher than it
would be in the absence of policy because of legislation
requiring employers (including wheat farmers) and those providing
wheat farm inputs to pay vacation bonuses and social security
contributions that do not have to be paid by other employers.
Accordingly, all private labor costs exceed social labor charges
by 20 percent. On capital, government policy is designed to
create a subsidy that is enjoyed by wheat farmers and their input
suppliers; the annual market interest rate is taken as 2 percent
(in real terms, after correcting for inflation) compared with an
estimated shadow real interest rate of 8 percent. The effect of
this subsidy on credit is to relieve suppliers of the need to pay
about one-third of the full (social) costs of capital (when the

average life of capital is assumed to be 15 years).
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The net effect of these three kinds of policy on the four
nontradables is a slight tax (64.64=25.,72+22.63+0.04+16.25); the
large capital subsidy nearly offsets the taxes imposed by the
fuel and labor policies. When both tradable and nontradable
intermediates are considered, the substantial subsidy on
fertilizer (-2840.06) swamps the small net tax orn nontradables
(64.64) and creates a net policy transfer (-2775.44) that
subsidizes 16 percent of the total social costs of intermediate
inputs into wheat farming.


http:64.64=25.72+22.63+0.04+16.25
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Decomposition of Private Costs

Box 3.3

Decomposition of Intermediate Inputs

{Gond soil wheat, Portugal, 1981, Escudos per hectare)

Decomposition of Social Costs

Intermediate Domestic Factors Total Domestic Factors Total Net
) Tradable Private Tradable Social Policy
Inputs Quantity inputs Labor Land Capital Total Costs Inputs Labor Land Capital Total Costs Effects
(kilogram)
Seeds 170 3,910.00 - - - - 3,910.00 3,910.00 - - - - 3,910.00 0.0
Disintectants 0.3 60.00 - - - - 60.00 60.00 - - - - 60.00 0.0
Fertilizer 250 2,192.50 - - 2,192.50 4,982.65 - - - - 4,982.56 -2,840.06
Fuel and
Lubricants 1,852.15 448.03 - 800.06 1,248.09 3,200.24 1,600.12 37336 - 1,201.04 1,547.40 3,174.52 25.72
Miaqchin_ery 1,718.17 394.34 - 704.17 1,098.51 2,816.68 1,408.34 328.62 - 1,057.09 1,383.71 2,794.05 22.63
epairs
Building
Repairs 3.05 0.70 - 1.25 1.95 5.00 2.50 058 - 1.88 2.46 2,794 .05 0.04
Custom
Spraying 1,235.25 283.50 - 506.25 786.75 2,205.00 1,012.50 236.25 760.00 996.25 /.96 16.25
TOTALS 11,021.10 1,126.57 2,011.73 3,148.30 14,159.40 12,976.12 938.81 3.020.01 3,958.82 2,008.75 -2,775.44
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CHAPTER 4
FARM-LEVEL BUDGETS AND ANALYSIS

Farm-level issues receive most attention from agricultural
policymakers, and ministries of agriculture usually maintain cost
of production estimates for principal commodities. But their
chief focus is often on private profitability, while the PAM
analyst also is concerned with transfers induced by policy or
market failures. These differing analytical objectives place
separate demands on tlie data. For example, the ministry will
require only the total costs of intermediate inputs, whereas the
PAM analyst is concerned with the price and quantity used of each
input to measure the effects of price distortions or to assess
the potential impacts of input substitution. Consequently, in
most instances, substantial data gathering efforts will be
necessary to permit the construction of PAMs for representative
commodity systems.

This chapter considers the more common strategies and
problems encountered in using farm-level budget data to prepare a
PAM. Policy issues dictate choice of crops, 1level of
aggregation, and indicators of representativeness. Once the
desired set of budgets has been identified, data collection can
begin. Time and cost constraints on the research project require
a heavy reliance on secondary data. The chapter discusses the
complementary wuses of budget data, national or regional
production data, and experiment station (or demonstration farm)
data. The principal role for farm-level field work is
verification and modification of secondary data and collection of
appropriate private market prices. The most difficult pricing
exercises usually involve primary inputs (especially labor and
capital) and nonmarketed goods. The chapter next considers
complications that arise from trying to portray farm decisions in
the framework of a single commodity system. Because many farmers
produce multiple crops, problems can arise when disaggregating
fixed inputs among particular commodity systems. Intercropping,
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agronomic constraints on crop rotations, and perennial crops
present further difficulties in the calculation of private and
social profits.

Selection of Representative Crop Systemg

Choices of farm activities are determined by the research
problem and the scope of agricultural issues 1dentified by the
government. For example, if policymakers are interested in the
tax/subsidy impact of government policies on the agricultural
sector, one or two representative budgets for each crop should be
sufficient. If the research instead focuses on a single crop or
choice of technology, a more detailed specification of commodity
production is needed and a larger number of representative firms
should be used. Sectoral objectives of income distribution
mandate commodity systems that typify the small farm-large farm
dichotomy; concerns for regional growth require recognition of
region-specific commodity systems.

Given a 1limited amount of resources and time for the
research, the analyst attempts to recognize as much of the
heterogeneity in technologies of production as possible. Because
agricultural policies are concerned with influencing access to
resources and the path of technological change, differences in
technologies are of prime importance for selecting representative
farms. Differences in agro-climatic zones--characterized hy soil
fertility, topography, and access to water--typically influence
choice of technclogy and level of input use. Differences in farm
size can also indicate the r>~esence of heterogeneity. Small
farms often use variable inputs, such as fertilizer and labor,
more intensively than 1large farms. Large farms are often
capital-intensive, and fixed costs accounts for a substantial
share of total costs. Finally, differential access to resources
could create heterogeneity in the relative usage of machinery and
labor inputs.

The development of a 1list of the budgets that will be
prepared can rely on various infecrmation sources. Some use can

be made of aggregate production estimates (usually prepared by
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the Ministry of Agriculture) to asscciate particular crops with
particular regions. Sometimes aggregate production estimates can

be decomposed by farm size or some other technology

characteristic (number of animals, amount of machinery); in this
circumstance, aggregate data can be used to specify the
technology alternatives as well. But the identification of

specific technologies will usually require first-hand observation
and the assistance of local agricultural experts. These experts
will include farm management personnel from development projects,
universities or ministries of agriculture, and members of local
extension services. Initial lists of potential representative
systems for PAM will usually be longer than the research project
can manage, and some reduction in the list will be necessary.
Short field trips, accompanied by expert observers, are useful at
this stage of the project to give the analyst a better idea of
the distinctions among commodity systems. Box 4.1 illustrates

the system selection process for Northwest Mexican agriculture.

Procedures for Budgetl Preparation

Once representative firms have been identified, budget
estimation proceed. The PAM results are adversely affected by
the omission of cost or revenue items, and particular attention
must be given to ensure that the budgets reflect a complete set
of input and outpuet activities. Preparation of the cropping
calendar--a time line that identifies the various tasks in crop
production, such as clearing and preparing land, planting,
fertilizing, controling pests, and harvesting--reduces the
likelihood of data omissions. This information is often readily
available from extension agents or secondary sources. Otherwise,
primary data on cropping calendars are relatively easy to
collect. A survey of each farm type is usually sufficient to
gain an adequate picture of cultivation practices.

The next step in budget preparation involves the
specifization of inputs and outputs associated with each task of

the cropping calendar. Outputs are placed in a single category,
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but inputs are classified into several budget categories of fixed
inputs, direct labor, and intermeciate inputs. Fixed inputs
include only those capital equipment items owned by the operator
of the farm activity. Direct labor inputs of both family and
hired workers are maintained in a separate category for
convenience. Supplementary analyses of the employment effects of
the activity or changes in assumptions about labor requirements
are commonly of interest to the analyst, and separate
categorization makes such calculations readily accessible.

Because each input will be evaluated in social as well as
private prices, inputs have to be identified with a high degree
of specificity. Labor 1is often divided into several
categories--unskilled adult male, unskilled adult female,
unskilled children, and skilled--because these types of labor
usually have private market wages and social opportunity costs
that differ from one another. Machinery items--such as tractors,
plows, harrcows, planes, wagons, and seed planters--need to be
identified individually as well.

Some infrastructural inputs might be missed by the cropping
calendar approach. Infrastructural inputs are items--such as
barns, silos, or primary irrigation works--necessary to farm
operation but not directly involved in production. In most
studies, only a portion of the infrastructure is attributed to
the activity budget under preparation. For example, if activity
budget deals with costs and returns for one hectare of wheat, the
analyst might choose a proportion factor, 1/average farm size, as
the share cof activity budget in the total cost of infrastructural
input. But the choice of a proportion factor is arbitrary.
Infrastructural inputs are indivisible fixed costs for the farm,
whereas the budget calculations require +that farm costs be
allocated among various cropping activities. No ‘"correct"
allocation exists; from the farmer's perspective, if one
particular activity contributes more or than other activities to
the costs cf infrastructure is irrelevant. The farmer's concern

is whether the total farm operation is profitable.
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The. amount of particular inputs or outputs associated with
the farm activity must be consistent with the <choice of
farm-level numeraire, usually a unit of area (acres or hectares,
for exanple) or, for animal production systems, a specified herd
size. For most fixed and direct labor inputs, quantity measures
will be readily available. But in some circumstances, quantity
estimates will be hard to obtain, and the analyst will have only
total cost of an input service or total revenue for an output.
These cases arise most frequently with intermediate inputs and
secondary outputs. For example, the analyst could have estimates
of machinery service coscs or of pesticide and pesticide
application costs. But quantity measures--hours of machinery
time, end kilograms or liters of pesticide or even the specific
type of pesticide--might not be available.

The absence of quantity measures is not a problem for PAM
construction, so long as the social values can be calculated from
the estimates of private market costs or returns. If social
value can be estimated as a percentage premium or discount
relative to private value, a separate gquantity estimate is
unnecessary. When the particular input (or output) is a small
component of total costs (or revenues), arbitrary estimates of
percentage differences between private and social values can be
used to complete the budgets with relatively little effect on the
results. But if the items are important elements of total costs
or revenues, the arbitrariness of such estimates becomes a
critical element. Policymakers cannot evaluate results without
some notion of the reliability of the estimates of costs and
returns.

For inputs and outputs that are identified in gquantity
terms, unit prices represent the final ingredient necessary for
the formulation of the budget. All prices need to be
standardized to a common time period. When prices do not
correspond to the existing time period, the analyst can impute
the prices from available data by applying an inflation
adjustment. Prices must also be standardized for location. To
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calculate the farm-lievel profitability of the activity, farm-gate
prices (or price-~equivalents) are the relevant values. For
intermediate inputs, prices therefore include marketing costs
incurred in delivering the product to the farm. For example, the
cost of fertilizer 1is not the ex-factory price, but the
ex~factory price plus the costs of marketing and delivering the
fertilizer to the farmgate. Outputs should be valued
similarly--not with the price in some consumer center, but with a
price (or price equivalent) that represents the ex-farm-gate
value.

For direct 1labor, intermediate inputs, and outputs, the
quantity and price information is sufficient to calculate private
cost. As described in the previous chapter, the valuation of
fixed and capital equipment inputs requires additional
information on useful life and salvage value. Capital recovery
factors are applied to determine annual equivalent cost of the
fixed input. Annual equivalent costs are then multiplied by the
share of total annual use (for example, hours per hectare/hours
per year) to derive the fixed input cost for the activity budget.
Box 4.2 provides a list of the quantity and price data that are

most commonly needed for farm activity budgets.

Collection of Input and Output Data

Agricultural production is characterized by large numbers of
firms with dispersed locations. In most cases, farms lack formal
records of input wuse, particularly with regard to individual
crops. Output records are somewhat more common, but usually this
information is not expressed in the yield measures needed for
economic analysis. As a result, primary farm surveys are
expensive, time-consuming, and place heavy demands on skilled
manpower for monitoring and evaluating the survey data. -related
work, the constraints of time and financial support for research
usually mean that primary farm surveys are not possible.
Instead, the analyst relies on secondary data. Field work
remains critical to the construction of the PAM, but efforts
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focus on verification of secondary data, collection of
information about current prices, and introduction of
modifications of input-output relations to account for
technological change.

In most circumstances, some prior data on farm budgets are
available. The ministry of agriculture, producer organizations,
or university researchers in agricultural economics often produce
farm budgets, and their surveys can provide estimates of input
and output quantities. Agricultural investment project proposals
require economic feasibility analyses, and estimates of
farm-level costs and returns are usually included in this work.
Extension service personnel might also have useful information
about the input and output quantity requirements for particular
commodity systems. If not recorded in reports, this inforiiation
can usually be collected through visits tou the agent. Finally,
studies of comparable technologies in neighboring countries
sometimes provide useful farm budgets.

Quantities

Output data (yields or animal-related productivity measures)
might be obtainable from ministry statistical branches
responsible for national production estimates. If these data are
available as a regional time-series, the analyst can obtain
useful estimates of normal vyields. Because yields reflect
economically-influenced 1levels of input wuse and
agronomically-influenced varietal performance, care must be taken
in designating particular yields as "normal". Similar
considerations imply caution in the use of experiment station
data. Under experimental conditions, the profitability of
production is usually irrelevant and cultural practices seek to
maximize yield rather than economic efficiency. Experiment
station yields thus commonly overestimate on-farm yield levels
and cause profitability estimates to be excessive.

Experimental data can be useful, however, in estimating the
relative advantage of a new variety or cultural practice.

Experimental plots often compare new practices to a control plot
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that represents the traditional practice. Applying relative
premia to actual yield data from farm surveys gives an estimate
of the expected on-farm yields from the improved practice. But
this calculation presumes that the new technology will exert
similar effects on both control plots and actual farms. If
control plots and actual farm yields are very different, this
presumption way be erroneous. In this circumstance, only
replication of on-farm practizs can indicate the 1likely yield
benefits from new technologies.

Collection of secondary information that relates to input
and output gquantities will almost always show differences in
estimates. The analyst must therefore make judgments about the
quality of information from each source. These assessments of
secondary data can be best handled by use of the cropping
calendars. For each task on the cropping calendar, the analyst
can list the alternative estimates of input quantities can be
listed. oOutput estimates are also compared explicitly.

The various estimates are then compared, and the analyst
tries to develop explanations for the differences that appear.
If the differences reflect variation in local economic conditions
or technology factors, the description of the representative
commodity system should be made more explicit. For example, if
comparisons of fertilizer use estimates reveal one "high"
estimate and one "low" estimate, these differences might be
explained by differences in the sizes of farms sampled in the two
surveys. Explicit decisions then need to be made about farm size
in the description of the commodity system technology. If the
differences between estimates reflect variations in survey
quality--caused, for example, by small sample size or careless
survey design, the poorer quality estimate ~an be disregarded.

From careful conparisons of secondary information sources, a
synthetic representative budget is constructed that relies on the
best source of information for quantity estimates of each
particular input and output. For example, one study could

provide a particularly convincing estimation of average yields;
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another might be judged superior for its measurement of direct
labor inputs; yet another study could be the source of the most
accurate measurement of water use and irrigation practices. The
chief danger of such synthetic constructions is that estimates
from different technologies are unwittingly blended to create a
budget that is not representative.

A second problem for synthetic budgets occurs when input
measures are not consistent with output measures. The "best"
estimate of fertilizer use might come from a study that had
relatively high-yield estimates. Combining these fertilizer
estimates with national or regional average-yield data will
result in a "representative" budget that overestimates fertilizer
input relative to output. Profitability in the PAM calculations
will be underestimated.

To ensure consistency among the input and output measures of
the representative budgets, field visits and consultation with
expert observers become a necessary follow up to initial budget
estimates. Only at this stage of the analysis are final
decisions made about the inclusion of particular activities in
the FAM research. These verification procedures allow greater
confidence and a deeper understanding of the representativeness
of the system.

If secondary data for input and output gquantities are
absent, PAM analysis 1is usually precluded. Research resources
must be devoted to the collection of such descriptive information
rather than the compilation of budgets. But even in these
circumstances, the analyst wuight be able to construct a
representative commodity system with relatively little primary
survey work. In this approach, secondary input data from
avallable commodity systems can be used as benchmarks for Lhe
estimation of input requirements of other commodity systems.
Interviewers ask farmers or other experts for informaticn about
labor wutilization and intermediate input use relative to the
requirements of alternative commodities that have well-understood

input:-output relationships, assuming a plot of equal size for
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each commodity. This information is relatively easy to collect,
and can provide indicators of appropriate discounts or premia to
apply to the estimates from the alternative crops, providing a
budget for a new commodity.

Prices

An equally important aspect of the farm-level field work
efforts involves collection of prices for inputs and outputs.
Secondary data sources will often provide some price data.
Statistical offices frequently maintain series for market prices
of principal agricultural outputs, and secondary sources of
budget data will contain price data for inputs and outputs. A
problem with direct use of these data arises when the base year
for analysis differs from the year used for the data from
secondary sources. In addition, these prices might not represent
"expected" market prices, but instead be the outcomes of peculiar
demand and supply conditions. The PAM analyst thus must assume
principal responsibility for the collection of prices.

For some inputs and outputs, market prices will not exist
because the product is produced and consumed exclusively on the
farm. These situations are particularly common 1in
subsistence-oriented areas, where inputs such as manure and
forages might never be traded on markets. In this situation, the
analyst needs to determine a market-equivalent value for the
product based on a substitute commodity sold through markets.
This value represents the price at which the product would sell
if a market existed. For example, animal feeds can substitute
for forages, and the number of feed units contained in forage can
be calculated and evaluated at the market price of a feed unit
from animal feeds. Because substitution is rarely perfect--for
example, animal feeds might not contain the roughage provided by
forages--the search for market-equivalent values will often be an
approximation exercise. When substitute inputs are not
available, market-equivalent values have to be estimated on the
basis of the labor, capital, and intermediate inputs required to

produce the input.
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Perhaps the most common nonmarketed input is family labor.
Instead of receiving a wage payment, a family laborer shares in
the net income of the farm. Each family member receives an
implicit wage equal to the value of individual consumption and
savings divided by the time devoted to the farm activity. In
evaluating labor, one should apply market wages to all labor
inputs. This approach allows the profitability calculiation to
indicate whether family members ~re earning at least the market
rate of return to their labor. If family labor does not earn the
market wage (private profit is negative), at least some producers
could do better financially by leaving their own farms and
seeking employment as hired laborers. The analyst then needs to
develop a rationale for acceptance of a relatively low rate of
remuneration, such as limited alternative enployment
opportunities or a desire for food security and a consequent
unwillingness to rely on markets for basic fcodstuffs. This
treatment is not entirely satisfactory. Ideally, implicit wages
would reflect the private marginal preducts, and divergences of
the sort described above would become part of the explanation for
differences between private and social costs of labor. But
because family labor wages cannot be observed, market wages
become a necessary substitute.

Of course, the determination of private market wages is
often a complicated task. Nonmonetary incentives, such as meals
or drinks, are often provided by employers. Because these items
are a cost to the activity, the market-2quivalent values of
nonmonetary incentives are included in the calculation of labor
wage rates. These market wages should reflect differences among
family members in skill level, sex, aae, and scason, making it
unlikely that a single wage rate will apply to all the laboc
inputs described in the budget. During slack seasons of the crop
production cycles, wages might fall to a subsistence level, or in
the event of a total absence of labor demand, temporarily to

Z2ero.
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Complex Commodity Systems

In budget calculations the relationship between output and
the activity numeraire is expressed as the output of a single
crop per unit area, such as kilograms of wheat per hectare. In
most instances, the crop can be planted every year, using the
same (or eqguivalent) prnduction technology. The data collection
exercise focuses only on the inputs and the yield for a single
commedity.

Multiple Commodities
But sometimes cropping patterns will not be so simple.

Intercropping describes conditions in which two or more crops are
grown simultaneously on a particular parcel because of some
mutually beneficial relationship, such as reduced likelihood of
pest problems (vegetables and stapls food crops) or more
efficient use of three-dimensional space (grass for animal feed
intercropped with vineyards). A second type of complexity arises
when agronomic considerations reguire rotations of crops on a
particular parcel of 1land. Some crops, such as cotton, place
substantial demands on soil and usually are rotated with
alternative crops to maintain soil fertility.

Models of multiple commodity situations can choose between
two alternatives. The sustainable unit area approach models a
representative hectare (or acre, ~feddan, or other area-based
numeraire) to comprise all agricultural practices required by the
representative crop systen. For example, 'f cotton cultivation
is limited by agronomic constraints to two of every three years,
a representative hectare 1includes two-thirds hectare of cotton
and one-third hectare of an alternative crop. Intercrop systems
will be based on shares of area occupied by the various crops.

The second alternative 1is the pure-stand equivalent
approach. The commodity system is modeled as if only one
commodity were grown on the land area. Input and output measures
for the pure-stand equivalent budget are estimated by dividing
observed data by the decimal share of the commodity in the

mixed-crop syvstenm. For example, if corn yields in a mixed-crop
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system are 1 metric ton/hectare and the corn occupies only
two-thirds of the hectare while the remainder is devoted to other
commodities, the pure-stand equivalent yield is 1/.67 = 1.5.

The choice between the two alternatives is dictated by data
avallability, resources available for research, and the
representativeness of the actual farm system. The sustainable
unit area method requires substantial work by the analyst.
Inputs, outputs, and prices for each crop must be estimated; they
are then summed in proportion to their relative importance in the
cropping pattern. But this more complicated approach might be
necessary bccause it gives estimates of policy effects per unit
area that ave different from those of the pure-stand approach.
The representative budgets :nder the two methods will have
different levels of input use and output yields per unit area,
and thus estimates of private profit, social profit, and
divergences per unit area will differ. In the cotton example, a
yield of 600 kgs per hectare would be recorded as only 400 kgs
per hectare in the sustainable unit area method, because
one-third of a hectare will be yielding a different crop.
Estimates of total cotton taxes or subsidies per hectare will be
correspondingly reduced. Only the sustainable unit area approach
can reflect the interplay of agronomic constraints and PAM
results., Calculations of private profit, social profit, and
divergences for a crop rotation, for example, are more
representative of actual farm experience, because farmers subject
to rotational constraints demonstrate diversified cropping
patterns rather than complete specialization.

If agronomic constraints are not binding. econcmic analysis
of the commodity system can ignore the complicaticns of multicrop
systems and utilize the easier pure-stand equivalent approach.
Rotational constraints are irrelevant if 1land is in excess
supply, because the producer can choose to fallow 1land at
necessary intervals rather than alter the crop mix. If crop
interaction effects have little impact on yields or levels of

input wuse, the phenomenon of multiple crops is again
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uninteresting from the PAM perspective. In this situation, the
choice of the farmer to crop multiple commodities in an intercrop
fashiecn or in pure-stands makes no difference to input-output
relationships, and the simpier pure-stand approach suffices for
tiie construction of PAM budgets. Other commodities may be
ignored, and only the share of the targeted commodity per unit
area 1is needed to ecstimate the budget for the pure-stand
equivalent.
Whole-Farm Analysis

Crop-specific budgets indicate the profit incentive to

produce a particular commodity. But they give no insights into
the contribution of particular commodity systems to farm incc.e,
the income characteristics of the farm operation, or the presence
of input constraints on the expansion of particular systems. If
representative budgets are available for all principal farm
crops, a representative farm can be modeled as a weighted sum of
individual crop budgets, where the weights represent units of the
numeraire (such as number of hectares per farm or number of
animals per farm). Measures of total input and output
requirements are determined by adding the weighted sums acro.s
the individual crops. Such exercises are even more approximate
than the construction of representative budgets, because
aggregation to the farm level adds size of farm and crop mix to
the list of factors that cause variability. But census data,
advice from extension agents, or casual observation can allow the
characterization of typical farms. Adding input requirements
across crops provides estimates of total demand for each input
and gives the analyst some insight into data quality.
Comparisons of aggregate 1labor requirements with labor supply
(family plus hired) give an indication of the reliability of
estimated labor requirements, for example.

Farm-income issues are likely to receive the wmost attention
from the whole-farm perspective. Three income issues are
amenable to the analysis. One is the estimate of total income

and consideration of the consumption opportunities &afforded by
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particular farm sizes. Some division of labor and capital costs
is made to differentiate between owned inputs and rented inputs
(hired labor and machinery rental). The sum of owned input costs
and profits, less land rental payments (if any), gives a measure
of the income received by the household from farming activities.
Ecrtimates of off-farm income are then added to give total farm
family income. Second, if whole-farm models are developed for
various sizes of farms, the analyst can draw inferences about the
bias (if any) that policy demonstrates toward particular farm
tyves. Finally, whole-farm models can lend insights into the
dynamics of technical change, by estimating the potential change
in total income from a particular innovation and the capacity of
individuals to self-finance new investments in land, machinery,
or other improved inputs. Income less consumption yields
savings, and whole-farm budgets can be combined with information
about consumpticn requirements to generate measures of potantial
financial contribution of the farm to new investments. Ir turn,
such calculations yield insights into the importance of credit
markets and imperfections that distort the access to credit.

Permanent Crops

Permanent crops, such as tree crops or vineyards, present
other problems for budget estimates. A susvainable unit-area
modei could be built, with representative area comprised of
different stages of the crop life-cycle. Each year of a ten-year
crop cycle, for example, is represented on one-tenth of a unit
area in the budget. The inputs and outputs from each portion are
then added to give total output and input requirements for the
sustainable unit area. The resulting production pattern is
sustainable over an infinite time horizon. The problem with the
sustainable unit area calculations for permanent crops is the
omission of the time-related costs of production. In the
ten-year crop cycle example, *he sustainable level of profits
indicated by the budget will not actually be achieved until

eleven years after the project's inception. But the sustainable
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unit area method calculates profits as if they were available
every year, from the inception of the activity.

A project cycle evaluation approach is the preferred way to
evaluate benefits and costs that vary over time. In this
procedure, a budget ixs prepared to represent each year of the
crop cycle, with annual equivalent costs for all inputs and
outputs. Each vyear's budget 1is thus prepared in a manner
identical to that used for annual crops. Revenues, costs, and
net profits from each year are then discounted back to a present
vaiue and summed to indicate the expected present value of the
use of the land over the cycle. Dividing tctal present values by
the number of years in the cycle determines annual average costs
and revenues. In most projects, benefits are relatively low in
early years and larger in later years. Discounting the time path
of net benefits reduces future values more than early period
vailues, thus yielding 1lower totals for the project cycle
calculations compared to the sustainable area method. Box 4.3
compares the two approaches to the evaluation of permanent crops.

Technological Change and Partial Budgeting

Constructing representative budgets for specific ..-ops is a
time-consuming exercise, even when secondary data are available
to provide most of the quantity and price information. Once
constructed, the marginal costs of further use and modifications
of budget data become relatively small, and the analyst can
easily generate numerous variations of a representative budget by
altering a subset of input and output data. This exercise is
termed partial budgeting.

Partial budgeting is most often used in the PAM methodology

as a means of ass.ssing the effects of new technologies on farm

profitability. A new seed-fertilizer package for rice, for
example, would be modeled by altering a "traditional" technology
budget for changes in seeds, fertilizer, and yield. If the new

technology allows increased yields, the budget might -:ed to be
modified further to recognize adaitional labor requirements for

tending the crop and harvesting. Although such procedures seen
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mechanical, they are oiten useful portraits of the actual process
of technical change. Farmers rarely jump from one technology to
a new technology that wuses entirely different inputs and
practices. 1Instead, they modify current practices to incorporate
a particular innovation.

The input and output data reguired for partial budgeting
ideally are drawn from observations of the actual practice of
farmers. Even if producers do not know specific quantities of
inputs used and outputs derived, estimates can be obtained with a
comparative questionnaire, in which producers provide information
about the performance of the new technology relative to the old
one. If information about actual practice is not available, the
analyst is forced to rely on experiment station results or to
modify them to reflect expected farm practice.

Comparisons of old and new budgets give the analyst
information about the economic incentives for technological
change. Consideration of both profitability and changes in the
structure of costs are necessary for this assessment. Even if
the new technology proves more profitable +*han the old
technology, fpotential constraints could arise from cash-flow
considerations--often new technologies mean a greater use of
purchased inputs--or from the lack of marketing services. If
marketing boards must handle the increase in production induced
by technical change, physical and financial facilities might need
to expand. By aggregating the representative budgets to a
regional or national level (for example, multiplying per hectare
budget data by the number of hectares that use the technique),
aggregate impacts of technological changes can be generated.

Besides assessing the attractiveness of a particular
technology, partial budgeting techniques can also be used to
assist formulation of the agenda for future research and
development. The options for new technologies are vast--such as
improved seed-fertilize. packages, improved pest control,
substitution among machinery and labor, better water control, and

management--and the innovations that emerge are often a direct
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consequence of the pattern of investment in research. Working
with technical exverts, agricultural economists can use partial
budgeting techniques to siwulate the impact of hypothetical
technological changes on profitability. If potential changes do
not create positive private and social profits and improvements
over traditional techniques, alternative development paths need

to be considered.
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Box 4.1
Identification of Commodity Systems

A research project in Northwest Mexico had two principal
objeccives: (1) assess the international competitiveness of
Northwest irrigated agriculture, a sector decminated by
capital-intersive techniques and reputed to be dependent on
numerous input subsidies; and (2) evaluate the impact of
government policy on profitability of the ejido, a small-farm
system established by the government. The second objective was
explored by comparing the policy incentives for private farms
with those provided to the ejidos.

A vast number of farm systems were available for analysis.
The two largest agricultural states of the Northwest--Sonora and
Sinaloa-~contain twelve irrigation districts. More than forty
difierent crops are grown on both ejiditario and private farms.
In total, hundreds of commodity systems are present.

To reduce the set of commodity systems to a manageable
number, aggregate production data were examined. The set of
crops was reduced to fourteen. The prominent staples were corn,
wheat, beans, sorghum, and rice. Oilseeds included soybeans,
safflower, and sesame. The principal vegetables were tomatoes,
green peppers, and potatoes. Cotton, chick-peas, ana alfalfa
were also prominent crops. Site visits suggested relatively
little difference in technologies among irrigation districts.
This factor allowed reducing the number of irrigation districts
to four, two in Sonora and two in Sinaloa. To allow
consideration of the subsidies to different irrigation
techniques, one district was chosen because it utilized
groundwater pumping, whereas the remaining districts utilized
dams and gravity-fed water supplies. In total, 120 commodity
systems were i1.-2ntified.

The number of systems is large, but substantial economies of
scale were present in the data collection and analysis. For a

given crop, principal technology differences among irrigation
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districts were usually iimited to irrigation type. In many
cases, the ejido and private farm techniques were identical;
differences were primarily in yield, because of differential land
and management quality. Post-farm technologies were limited to
transportation and storage, and these techniques were similar for
many of the commodities. Many <elements of activity budgets,
therefore, were transferable across representative systems. But
even with very substantial amounts of secondary data on costs and
returns, data collection requires about six months. In many
policy analysis situations, secondary data availability and time
constraints will limit researchers to far less than the number of
systems described here. Between ten and twenty systems is a more
common range, and usually several months of effort will be

required to construct the activity budgets.



Box 4.2 Inputs and Outputs in the Farm Activity Budgets

Category Quantity Measures per Numeraire Price Measures
Fixed Inputs:

Buildings; Fences; Land Development Useful life. Purchase price.
Investments; Irrigation In‘rastructure Share of annual use. Salvage value.
and Equipment; Machinery; Machinery Rate of return.

Implements; Tools; Work Animals

Direct Labor:

Unskilled male, female, children; Days or hours. Wage per day or wage
Skilled labor, by task. ge per day g
per hour.
Intermediate Inputs:
Seeds; Fertilizers; Insectides: Weight or volumes: Farm-gate price per
Custom Machinery Services: Repair most service charges are not unit.
and Servicing of Equipment quantifianle.
Ouputs:
Main products Weight or volume. Farm-gate price per

unit. o
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Box 4.3
Calculation of the PAM for Permanent Crops

The nut crop is assumed to have a three-year life-cycle.
The per hectare quantities and prices for inputs and outputs in
each year are described below. the rate of return is assumed to
be 5 percent.
Year 1. Inputs and Outputs

Fixed Initial Salvage Useful Share of Annual Cost

Inputs Cost Value Life Annual Use per Hectare
(years)

Tractor $10,000 0 15 .04 $38.54

Plow $1,000 0 20 .04 $3.21

Weeding

Tools $250 0 5 1.0 $57.74

Direct Labor Quantity Unit Price

Skilled 2 days $50.00 $100.00
Unskilled 50 days $20.00 $1,000.00

Intermediate Inputs

Fertilizer 100 kgs urea $0.25 $25.00
Seedlings $1,000 $0.50 $50.00
utputs

None




85

Year 2. Inputs and Outputs

Fixed Initial Salvage Useful Share of Annual Cost

Inputs Cost Value Life Annual Use per Hectare
(years)

Weeding

Tools $250.00 0 5 1.0 $57.74

Sacks $100.00 0 2 1.0 $53.78

Direct Labor Quantity Unit Price

Unskilled 100 days $20.00 $2,000.00

Intermediate Inputs

Fertilizer 200 kgs urea $0.25 $50.00
Outputs
Nuts 500 kgs $1.50 $750.00

Year 3. Inputs and Outputs

Fixed Initial 3alvage Useful Share of Annual Cost

Inputs Cost Value Life Annual Use per Hectare
(years)

Weeding

Tools $250.00 0 5 1.0 $57.74

Sacks $800.00 0 2 1.0 $430.24

Direct Labor Quantity Unit Price

Unskilled 150 $20.00 $3,000.00

Intermediate Inputs

None

Outputs
Nuts 4,000 kgs $1.50 $6,000.00
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Time Path of Total Costs

and Revenues

Year Costs Revenues Costs Revenues
1 $1274.49 0 $1213.80 0

2 $2161.52 750 $1960.56 $680.27

3 $3487.98 6000 $3013.05 $5183.03
Total $6187.41 $5863.30

Annual Averaqge Costs,/Hectare $2062.47 $1954.43

The last line indicates the numbers for use in the PAM.

The

actual calculations needed for the PAM would be more complex than
shown here, because separate entries would be needed for lator,
capital, and tradable inputs and all inputs would be evaluated in
social prices as well es in private prices.

The sustainable unit area method would ignore the time-path

of costs #nd benefits and estimate per hectare values as follows:

Area Costs Revenues
(1/3) hectare (Year 1 type) 5424.83 0
(1/3) hectare (Year 2 type) $720.51 $250.00
(1/3) hectare (Year 3 type) $1162.66 $2000.00
T tal 1 hectare $2308.00 $2250.00

This method overestimates profit, because crop production has
more costs in the early periods relative to revenues. Negative
profits (losses) are only -$58/hectare as calculated by this

method; the correct estimate is -$108.04/hectare.



CHAPTER 5
POST~FARM BUDGETS AND ANALYSIS

Post-farm activities of agricultural systems comprise a
diverse set of economic functions--transportation and handling,
storage, processing, and sales--that serve to link farmers with
consumers in domestic or international markets. Because the
competitiveness of production agriculture can be measured only at
the point of consumption, post-farm activities are an essential
influence on private and social profitability. Indeed, post-farm
costs are often more important than farm production costs in the
determination of the final consumer price and system efficiency.

Budgets for post-farm activities are critical also to
understanding the price formation process. Accurate measurement
of marketing costs and returns provides insights into the
competitiveness of various :tages of marketing, and analysis of
post-farm budgets can suggest ways that governments might narrow
margins, thus raising farm-gate prices relative to consumer
market prices. Evaluation of post-farm activities is important
also in understanding the reasons for use of particular policy
instruments. Agricultural price policy objectives usually are
pursued indirectly through the determination of price at some
point away from the farm, such as at a consumer market or a
storage facility. These prices are then transmitted back to the
farm through the marketing system, with each stage of the
marketing process commanding some portion of the policy price.

This chapter discusses procedures for the construction of
post-farm budgets. Post-farm data gathering follows a process
similar to that used in farm budget preparation. Descriptive
analyses of marketing chains precede the selection of
representatiive firms. Because of the large number of activities,
some elements of the marketing system will receive less attention
than other parts. The dearth of secondary data for budget
preparation implies a heavier reliance on primary surveys than
with farm budget preparation, but much smaller firm numbers make
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such tasks feasible. The chapter «onsicders data collection
st:rategies and post-farm budget construction for both small and

large firms.

Sources of Variation in Representative Activities

A kev consideration 1in choosing post-farm uactivities for
evaluation in the PAM is the relative importance of marketing
costs 1in the agricultural systen. Tf wmarketing costs commanrd
only a mincr share of the final market price (either at the
domestic market or export point), & single representative
marketing chain 1is sufficient for construction of the PAM.
Effcrts at data collection and analynis can focus instead on
variations in farm budgezts. But if marketing ccsts are large, a
rich set of potertial policy issues emnerges. In particular,
lccation, marketing technology, and end-product become important
determinants of competitiveness. A lack of competitiveness might
not reflect "high" farm-level costs of production, but instezad be
due to '"high'" costs of marketing. In the presence of large
marketing costs, the analyst wight select representative systems
that differ not by rarm production technique, but by location,
marketing technology, or end-product.

Location

Location is especially important when transportation costs
are large. Production areas located far from potential export
points will receive farm-gate prices that are "low" because of
substantial transpori costs. Alternatively, high transport costs
meain that imports become more expensive as distance from the
import point increases, +vrhus providing natural protection to
domestic producers located far from the point of importation.
Transportaticn cost issues become potentially interestinag cases
for analysis. Representative systems for different locations
become a desirable part of the PAM data set.

Marketing Technology

The second source of difference in marketing costs relates
to alternative technologies. Alternative technoiogies can be

present in every phase of the marketing process, but they are
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usually of greatest significance in storage and processing. In
developing country agriculture, large losses and high interest
costs mean that storage costs can be substantial. Although all
storage technologies must face the interest- determined cost of
carrying, differences in the magnitude of losses sometimes afford
substantial differences in carrying costs. If losses differ only
siightly among alternative techniques, however, storage 1s not
likely to be a distinctive feature by which to differentiate
marketing systems.

A range of alternative technclogies 1is often found for
prozessing. For example, techniques for processing paddy rice
vary from handpounding with & mortar and pestle to small mills
that process a few hundred kgs per hour to large mills that
dehusk, clean, and bag several tons per hour. The interaction of
economies of scale and transport costs provide an important
reason for the simuitaneous presence of multiple processing
technologies. If one of the prccessing techniques offers
significantly Jower costs than the altern~tives and if
interregional transportation costs are srall, a single technology
can dominate koth small and large markets.

End-Products

End-products provide a final characteristic in selecting
multiple marketing systems. Some farm products can Dbe
transformed into a variety of commsdities for consumption. For
example, corn can be consumed directly as human food or as flour,
fed as grain to animals, incorporated into animal feed, processed
into corn oil and corn starch, or processed into sweeteners. If
the farm product is traded on world markets (such as corn), the
choice of end-product is more an issue for industrial development
than for agricultural development. Corn prices are independent
of the doumestic processing industries. But when the farm product
is not traded internationally (raw milk, for example), choice of
outrut (cheese, butter, skim milk powder, or whole milk) can be
an important influence on potential farm-gate prices and

profitability.
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Such issues take the analyst far from farm-specific issues,
and time constraints and the policy focus might preclude
extensive investigation of processing and other post-farm
activities. With some commodities, such as wheat, corn, and
oilseeds, the analyst <can justifiably avoid processing issues
because the unprocessed products are widely traded on
international markets; a complete set of private and social
prices for the unprocessed commodities can be gathered. But when
the unprocessed commodity is not widely traded, such as with
paddy rice, live cattle, and raw sugar cane, the analyst has no
choice bult to incorporate processing costs into the agricultural
system. Competitivenecss then depends necessarily on the domestic

efficiency of both processing and farm-level activities.

Identification and Selection of Representative Activities

The process of 1identification and selection of the
rzpresentative marketing activities proceeds in a manner
analogous to that wused 1in construction of farm budgets.
Initially, the analyst identifies the principal marketing chains
that carry output from the farm to the consumer. Visits to
principal production and proce.ising areas and ccnversations with
commodity experts are usuafly sufficient to identify the
alternative methods of marketing and processing. These chains
vary 1in complexity from simple storage on the farm for
home-consumption to complex systems of farm-gate collection,
bulking in 1local markets, transportation to main consumption
centers, processing, and distribution to consumer markets.
Because the analyst is ccncerned about the competitiveness of the
domestically-produced commodity relative to potential competing
imports or exports, the marketing chain is usually terminated at
the final wholesale stage. Both imports and domestic production
pass through the wholesale-retail linkages, and costs and returns
at this stage of marketing thus have no influence on relative
competitiveness of the twc products. If the commodity is an

export, marketing chains are terminated at the fob (free on
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board) point, where the product is ready to leave the local port
for foreign delivery.

The actual number of marketing chains will generally exceed
the number that can be effectively analyzed. By estimating the
market shares for each marketing chain, the analyst can identify
important channels and reduce the set of marketing activities.
However, the analyst must anticipate chains that are unimportant
under observed market conditions, but could become important once
the effects of divergences are removed. In addition, the policy
issues of interest could mandate attention to particular
marketing chains precisely because they are unimportant; the
issue in this case 1involves identification of the economic
reacrons for low levels of use. As in the preparation of farm
budgets, these possibilities often lead to the inclusion of many
alternatives. Box 5.1 illustrates the system identification and

selection process for rice marketing in Ghana.

Procedures for Data Collection

After representative systems have been identified, data
collection can begin. Marketing chaing can be extremely complex,
involving multiple transportation, bulking, storage, processing,
and distribution activities. In principle, a budget can be
formulated wherever a market transaction occurs. This agpproach
provides a maximum disaggregation of the marketing system and
allows detailed comparisons between costs and margins for each
stage of the marketing process. But if the nimber of iwplied
budgets is large and at least some of the margins are small, a
simplified analysis can consider fewer budgets. The PAM format
recognizes only three levels of post-farm budgets: a
farm-to-processing activity that includes transjortation,
bulking, and storage of the farm product; a processing activity
that includes processing costs and (possibly) storage of both the
processed and farm products; and a processing-to-market activity
that includes transportation and delivery costs to the wholesale

point.
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For each marketing chain, particular marketing functions--
transportation, handling, storage, processing, and sales--are
associated with each activity budget. A descriptive list of
input requirements is then developed for each function that is
relevant to an activity (although not all funrnctions will be
performed in all activities). These inputs are then quantified
and priced to give the information necessary for the activity
budgets.

The collection of prices for direct labor and intermediate
inputs is straightforward, and treatment of special problems like
valuation of own-labor input and nonmarketed products follows the
same prirciples discussed in the previous chapter. Current
prices of fixed inputs are needed to :eflect replacement values.
Annualized values are then calculated from information about
purchase price, salvage value and useful life, and evaluated at
the rate of return to investment.

Post~farm budget data will utilize different numeraires from
that of the farm-preduction activity. Often, the numeraires will
also differ among marketing activities. A typical rice systen,
for example, would have farm-to-processor costs denominated per
mt paddy rice, and processing and processing-to-market costs
would be measured per mt milled rice. 1In this case, conversion
ratios--number cf kgs milled rice per kg of paddy rice, i.e.,
milling outturn ratios--will be necessary to convert each
marketing budget to a common numeraire before the total costs of
the rice marketing system can be calculated. Because these
conversion ratios can affect substantially the importance of
particular activities in total system costs, these numbers become
prime candidates for sensitivity analyses.

Farm-to-Processor and Processor-to-Market Budqets

The post-farm activities other than processing are involved
primarily with transportaticn and storage. The technologies of
these activities are usually easy to describe, and relatively few
inputs are involved. Labor needs include unskilled manual labor

for handling and skilled labor for drivers, managers of
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warehouses, and merchants. Fixed input requirements are limited
to warehouses, trucks, and machinery for loading and unloading.
Intermediate input costs include working capital (to represent
the opportunity costs of storage), fuel, maintenance and repairs
on transportation equipment, and sacks or other handling
materials. A final cost element involves losses for commodities
while in storage; this factor can vary widely depending on the
commodity characteristics and storage ‘.echnology. Unless the
storage agent keeps records of warehouse throughput, losses will
be known only approximately.

The costs of transportation activities depend importantly on
the analytical treatment of capacity utilization and transport
distance. Because fixed costs are spread over annual throughput,
some estimates of annual activity (number of trips per year,
average number of tons stored per year) are necessary for the
calculation of fixed costs per unit of product. The choice of
distance 1is 1limited by the designation of location in the
representative budget, but the analyst still needs +to be
sensitive to the structure of transportation charges. Transport
costs per mile generally are higher for shorter distances than
for longer ones {becavse of economies of scale and one-time costs
of loading), and knowledge of the rate structure of transport
costs 1is useful when generalizing the PAM results to locations
other than that specified in the representative budget.

Time is also a critical parameter, particularly for the
estimation of storage costs. The principal compcnents of storage
costs--the opportunity cost of financial capitail invested in the
stored commodity and losses--are directly related to the duration
of storage. If the commodity 1is stored for one month, the
warehouseman will seek to recover the purchase price of the
commodity plus a premium to cover losses during the month plus
one month's interest payment equivalent to the rate of return to
investment. These interest payments represent foregone earnings
if the commodity was purchased with the storage agent's own

financial capital; if the money was borrowed, at least rart of
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the rate of return payments represent a financial obligation to
pay interest. 1In both instances, payment for the rate of return
represents a capital cost.

Construction of budgets that cover storage must therefore
match costs with the marketing margin in a temporai sense This
task usually requires a detailed understanding of market
behavior. If available data describe annual average margins, for
example, the analyst might be tempted to estimate costs of
storage on a six-month basis. But, as Figure 5.1 shows, this
calculation could be quite incorrect. The diagram traces
commodity price behavior over *time for rural producing areas,
urban consuming areas, and imports. The world price show no
seasonality, being fixed at Pcif. In a global perspective,
production of most commodities occurs at all times of the year,
and world prices show 1little seasonal behavior. Domestic
post-farm costs for transportation and handling are represented
by the difference between urban and rural market prices. Costs
of storage are represented by the rate of increase in the rural
market price.

The key insight from the diagram is that domestic storage is
not undertaken during all times of the year. In rural areas,
prices decline during October-December (the harvest period), and
commodity is put into storage. Over the January-May period,
stocks are depleted; commodity is taken out of storage to satisfy
rural demands. But during the months of May-October, domestic
stocks are eliminated and rural market prices no longer increase.
Rural prices now reflect the cost of imports plus the cost of
transport from the (urban) import point to the riral market.
Storage 1is thus a five-month activity rather than a year-long
one, and the representative budget should be measured
accordingly. An "average" storage pericd would be three months
(January-March), with the return to storage represented by the
difference between the March and January prices. The farm-gate
rice becomes the January price (adjusted for transport costs

between the farmgate to the rural market).



p
Pcif
PURBAN 5
URBAN
RURAL
P RURAL
R R A N N I R I TIME
JfF M1 A M jJ A 8§ 0 N D

FIGURE 5.1 Marketing Margins and Storage Costs

SOURCE: Adapted from Timmer, C. Peter, "Model of Rice
Marketing Margins in Indonesia", Food Research
Institute Studies. Vol. XIlI(2):145-167, 1974.
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The January price represents the purchase price of the
commodity for the farm-to-processing activity. This item appears
in the "commodity-in-process" category of the budget. The March
price represents the sales price for the farm-to-processor
activity and thus appears in the output category of the budget.

Alternatively, the representative activity could associate the

storage function with the other activities. Farm,
farm-to-processor, processor, and processor-to-wholesale
activities often divide the total storage function. In this

case, care must be taken with the time period associated with
each activity, because the cutput sales price of one activity is
the commodity-in-process cost *o the next activity in the system.

If the costs of transport and handling are small or if the
post-farm activities are unimportant to the policy issues for
analysis, development of detailed activity budgets will be
unnecessary. Ir this circumstance, the analyst can assume that
costs are equal to observed marketing margins or develop implicit

margins based on price quotations from transport companies and

rough estimates of storage costs. These private costs are
allocated among labor, capital, 1land, and tradable input
categories. Each cost item is then revalued in social prices.

Because these activities reflect services that are not available
on world markets, the social "price" of the activity will
necessarily equal the sum of the social costs.

Processing

Processing costs, relevant for the representative
agricultural system, are usually the most prominent component of
post-farm costs. As much as possible, separate price data for
inputs and outputs should be collected. The first step in budget
preparation involves development of a comprehensive 1list of
inputs. Labor, fuel and 1lubricants, electricity, repair
services, and packaging materials are variable inputs common to
most. agricultural processing ac*ivities; chemicals and additives
can be prominent for some products as well. For most processing

technologies (household processing provides the principal
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exception), fixed costs represent a large share of processing
costs. Processing machinery, buildings and storage facilities,
and equipment to handle and transport both raw materials and the
processed commodity often dominate other categories of input
costs, and thus particular attention should be given to careful
description of fixed input requirements.

The annualized costs of fixed inputs must be converted into
cost per unit of output. Hence, detailed knowledge is needed of
annual throughput or capacity utilization. The analyst would
prefer to use "expected"” annual throughput as the measure by
which to determine annual cost, because this value represents the
level of demand that motivates the long-run decision of the firm
to operate. This expected value of throughput may differ from
the observed value of throughput in a particular year: firms
might be observed in a start-up stage, where construction ot
facilities 1is based on expected future increases in demand;
infrastructural constraints, such as availability and reliability
of power supply, storage ~capacity, or availability of
transportation equipment, sometimes cause operating levels of
firms to be temporarily low; and business cycles cause aggregate
demand to fluctuate from year to year, particularly if the
product has an income-elastic demand. Ideally, the analyst will
be able to visit enough firms to form a reliable estimate of
expacted annual throughput. Time-series data can also be helpful
in this respect. When capacity utilization rates vary widely and
chronically, multiple processing budgets can be constructed to
represent alternative scenarios.

The valuation of outputs and the selection of outturn ratios
are often interdependent, because the quality of output and price
are inversely related to the outturn ratios. With rice or wheat,
for example, processing yields can vary substantially within a
single processing technology. Outturn ratios can be higher for
parboiled brown rice or for whole wheat flour. But the prices of
the alternative outputs differ as well--if they did not,

processors would increase profits by producing the product with



98

the highest outturn ratio. 1In addition, outturn ratios influence
the quantity and quality of by-products, such as the bran
collected from cereal processing. These by-products often
comprise a significant value relative to processing costs. Rice,
for example, is frequently milled for a nominal or zero charge in
exchange for the bran; cotton ginning can be done similarly, with

cotton seeds as the by-product of interest.

Survey Strategies

Rarely are post-farm activities given the degree of
attizntion accorded to the farm sector. Few developing countries
hase transportation ministries, and none have ministries
concerned exclusively with agricultural processing. Secondary
data for costs and returns are thus scarce. The analyst will be
forced to visit a wide range of government ministries and
academic/research institutions to seek out specialists with
information about the post-farm activities. Central statistical
agencies may carry out annual or occasional censuses of
manufacturing that include firms processing agricultural
commodities. Ministries of agricultire may devote some attention
to post-farm activities of the most important commodities. But
in most cases, secondary data will not be sufficiently detailed
to allow the construction of budgets.

Fortunately, limited primary surveys by the analyst are
usually feasible. Firms engaged in post-farm activities are much
fewer in number than are farmers. Marketing firms are easily
located (a necessary feature of their business) and larger firms
often maintain some sort of written records of expenditures and
receipts. Moreover, the irputs used in must post-farm activities
(except processing) will be relatively few. Because resources
and time are inevitable constraints, the analyst should
concentrate survey efforts on the activities that are most
important in total post-farm costs. The less important
activities are represented by budgets of only two or three items.

In the simplest treatment of post-farm activity, handling and
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transportation costs, storage costs and processing costs (1f
relevant to the system) are represented in the budgets as single
line items. Each line 1is disaggregated into labor, capital,
land, and tradable input costs.

Small-Scale Firms

Field interviews are the most common way to compile budget
data for small-scale transport or processing activities. Written
records of inputs and outputs exist only rarely. These firms are
usually owner-operated and often wutilize makeshift capital
equipment. If these items are not available on markets, the
interviewer needs to determine current market-equivalent
values--the amount the activity would pay if the input were
purchased. If capital equipment items are purchased--the
principal machinery items, for example--the activity operator
might not be aware cf current prices; will be useful sources of
price data, but might know the asset's useful life and salvage
values. The interviewer must then find current prices; useful
sources of prices data will be equipment suppliers, or processors
and marketing agents who have recently built or retooled their
operations. New businesses <can also be good sources of
information about replacement costs for buildings and other
infrastructural capital. If current prices cannot be obtained,
last-resort approximations are generated by applying an index of
inflation (producer prices or wholesale prices) to the historical
purchase price.

Collecting data for variable input use requires several
strategies, particularly when written records are not kept.
Because annual use of these inputs, such as fuel and lubricants
and labor requirements, usually cannot be recalled with accuracy,
such data are most easily collected on a per day basis, a ver
hour operation of machinery basis, or per unit of output basis.
Eventually, the analyst must convert all this information into a
common unit of measure (numeraire) and a common time frame. But
primary data collection should choose whatever numeraires and

time frames yield the most accurate response. In each case, the
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-analyst should collect conversion ratios necessary to calculate
costs and returns on an annual or per unit output basis.

The final category of data involves outputs. Annual
throughput might be well known by the activity operator, and this
information is essential to determine fixed input costs per unit
of output. Alternatively, the interviewer can ask the activity
operator to describe output activity during an "average" week or
month; in this circunst.nce, the number of weeks or months of
operation per year is necessary information as well. Actual or
imputed market values of secondary outputs must be included along
with primary outputs. 1In many small firms, output prices will be
tnavailable, because the activity operates largely on a custom
basis and neither buys nor sells the commodity. This practice is
recognized in the structure of the activity budgets by assuming
that the processor buys the commodity from the farm-to-processor
activity. The custom processing fee 1is then added to the
simulated commodity purchase price to obtain the simulated sales
price for the output of the processing activity. Box 5.2
describes the compilation of processing budgets for small-scale
flour miils in Portugal.

Large-Scale Firm Survevs

Investigations of large-scale marketing operations amount to
industrial firm surveys. These investigations will usually focus
on processing. Because recordkeeping is quite detailed, surveys
can usually obtain precise estimates of costs and returns. Some
data necessary for the development of representative budgets can
be gathered from annual financial reports. These statements

usually provide measures of outputs, stocks, and raw material

(commodity-in-process) inputs. But other inputs will not be
described in sufficient detail for the PAM. Even reported
capital-equipment values may be of limited use. Firm accounting

statements usually reiflect some depreciated value based on the
historical purchase price of the fixed input, and these reported
values might be unreliable indicators of replacement costs. Tax

laws can also alter the ways that depreciation and book values
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are reported. Data from the country's industrial census might be
helpful if they are not unreliable or out of date, but direct
interviews and firm questionnaires generally are needed to
collect missing budget data. Because industrial technologies are
highly complex, site visits and trials of test questionnaires
will be needed to develop a clear understanding of input-output
relationships. Once final gquestionnaires are designed, the
actual survey can be completed in a relatively brief time period,
because the number of large-scale firms is usually small.
Screening firms during the initial site visits can save time for
the research effort by allowing a focus on "representative" firms
that have accessible and high-quality information. If the
analyst is concerned about bias in results, a random sample can
be chosen. But differences in firm responsiveness mean that the
budget constructed will be based ultimately on only a subset of
this sample. Box 5.3 illustrates a typical questionnaire format,
used for a study of wheat flour mills in Portugal.

A particular base year is desired for the study, but some
flexibility might be needed to accommodate firm accounting
procedures. If the study is performed on a calendar year basis,
but the accounting year involves some different twelve-month
period, data are requested for the year closest to the base year.
When annual inflation rates are very high, the analyst will need
to adjust budgets that are based on accounting year data. But in
most cases, the accounting year estimates will be sufficiently
close to the calendar year to merit unaltered use.

Guarantees of confidentiality are also important to
successful data collection. The analyst 1is asking for details
about costs, revenues, and profits, and firms are understandably
sensitive about the use of this information. But because the
analyst intends to build activity budgets for "representative"
firms, no individual firm's practices will be revealed in
published results. Presentatior. of research project proposals
and discussions with top level management during initial site

visits are usually critical to effective information collection.
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Once the data for inputs and outputs are collected, the

gquestionnaires are combined to generate a synthetic,

representative budget. Decause firms differ in capacity and
level of annual throughput, no two firms will report identical
numbers for input use and output. The first task for budget

preparation thus is to gvcup the firms into size categories. The
measures for these categories are usually related to hourly
processing capacity, such as number of metric tons per hour.
Choices about the range of firm capacities to include within a
single group depend on the analyst's judament about economies of
scale. If a flour mill with a 4 mt/br capacity is rouqghly the
same as two 2 mt/hr capacity mills, both types of firms can be
grouped together. Because a budget will be constructed for each
yroup of gquestionnaires, each dgroup is considered as an
independent processing technology.

After the firm questionnaires are organized into groups, the
construction of a reprecentative budget can begin. Initial
choices need to be made about the technical capacity of the firm.
This choice has obvious implications for the calculation of fixed
capital costs. The choice of representative capacity can be an
average of the capacities of the sampled firms, but the
availability of information on fixed costs often requires more
pragmatic choices. Because firms within a grouping will have
different vintages of plant, replacement costs for fixed inputs
might not be estimable from questionnaire recults. The analyst
will then be forced to use capital stock evaluations fron

recently established firms (if necessary, adjusted for
inflation). These numpers should be compared to current value
estimates from the other firms in the sample. Discussions with

engineering and construction firms can also be helpful to verify
the representativeness of particular fixed capital cost
estimates.

Evaluations of labor, intermediate input, and raw material
input requirements can be determined by comparing the respcnses

across firms within the sample. The input quantities and values
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can be standardized by expressing the reported results per unit
of raw material input or per unit of processed product output.
If these variable inputs are used in constant proportions, the
standardized estimates should be comparable across firms in the
sample. If the standardized estimates are very different, some
causal explanation must be sought. If differences correspond to
differences among firms in production technolorgy, the sample
should be reconstructed and multiple budgets developed.

Differences in shift work acress firms are often important
to the size and cost of the labor force. Administrators and many
skilled personnel often do not work during second- and
third-shift operation. Higher wages and overtime payments might
be required for those who are employed doing second- and
thicd-shifts and for weekend and holidav work. The anaiyst has
to choose between simple averages of results across firms and
specific firm responses in shaping the budget of the
representative firm. In either case, choices about shift work
must be consistent with the selected capacity of operation.

Capacity wutilization can be a complicated topic for budget
analysis. Monopoly power among processors, government—-induced
distorticns in prices and hours of operation, or 1limits in
domestic demand c¢reate conditions where operating times appear
well below technically feasible levels. Because fixed costs are
so prominent in total costs of processing, actual processing
margins can pe substantia'ly larger than their cost-minimizing
levels. It is also possible that entirely different processing
technologies would be chosen under more intensive utilization.
If the analyst has a sufficient number of representative
processing systems, this possibility can be evaluated by
comparing the cos%s of alternative techniques, each operating at
full capacity utilization.

The maximum feasible capacity utilization rate will almost
always be less taan 1C0 percent. Equipment downtimes might be
mandated by maintenance and repair reguirements, social

constraints on operating at certain periods, or limitations of
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local market demand. Interviews with technicians and other
industry experts are necessary before the maximum capacity
utilization rate can be chosen. The new capacity utilization
rates will influence the fixed input category of the processing
budget. Some variable input adjustments might be required as
well; as mentioned above, higher wages are usually required for
night and weekend operaticn. But most variable inputs will vary
in direct proportion to cutnut. Because the budgets are already
calculated in terms of costs and revenues per unit of output (or
per unit of raw material input), the greater part of the original
representative budget can be directly transferred to the budget
that simulates costs and returns under higher rates of capacity
utilization. Box 5.4 describes the partial budgeting analysis of
full capacity utilization for flour mills in Portugal.
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Box 5.1
Alternative Marketing Chains for Delivering Rice to Urban
Market, Atebubu District, Ghana

5
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SOURCE: Based on V. Roy Southworth, “Food Crop Marketing in Atebubu District,
Ghana®, Ph D Dissantation, Stantord Univarsity, 1981,

In this example, rice moves to the urban market in seven
different ways. All rice must be processed before consumption,
and three different processing technologies were observed:
handpounding, processing in small-scale mills in the local
villages, and processing in a large-scale mill in the major town
of the district. Bulking agents, or assenblers, were also found
to operate at various levels: buying directly from the farmer in
both the local village and district markets, or buying from each
other and assembling progressively larger volumes of rice before
sale to the large processor in the district market.

If the research project was focused on farm production
issues, only two marketing chains would be selected for analysis:
local processing at the village and Jdistribution through a
visiting wholesaler; the second system of importance involves
bulking through a local assembler, large-scale processing in the
district market, and shipment to the wholesale market. These two
systems accounted for about 85 percent of marketed output. The
hardpounding technique was judged unimportant for marketed output
(although more significant for home consumption) while the other
marketing chains differed little from the selected systems in

tevms of physical input use.
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Different policy concerns would mandate the inclusion of
additional chains. Interest in employment effects would require
consideration of the relatively labor-intensive chains, such as
the handpounding and multiple assembly chains. An interest in
comparing the competitiveness of rice production against imports
would develop and analyze marketing chains for a number of
alternative locations: on-farm consumption, 1local village

consumption, and major cities.
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g?iciézing Budgets for Small-Scale Processing Operations--
RAMAS Flour Mills in Portugal

RAMAS mills are small stone-grinding mills, using a
technology that has changed little in several hundred years. The
principal change has been the replacement of windmill-power or
waterwheels with electric or gas-power engines. Data collection
proceeded in A piece-meal fashion. Some operators were more
communicative than others; some had better memories of input use
and output; some had more recent information about capital
equipment-costs. After visits to 10 of these mills, a
"representative" budget could be completed.

Labor irputs were usually provided by the family, often
working in their spore time. The workforce was assumed to

represent 1.5 adult units; a cost of 20,000 Escudos per adult per

month. Capital equipment varied widely, some mills had been in
operation since the early 1800's. But some operators had
recently replaced equipment. The current cost of a set of

grinding stones, motor and other milling equipment was estimated
at 7 million Escudos, with a useful life of 20 years and zero
salvage value. The value of land and buildings was approximated
by rental cots (4,000 escudos per vyear). Intermediate inputs
were limited to electricity (180,000 escudos per year), spare
parts (130,000 escudos per year) and sacks and string (41,000
escudos per year). Inputs of wheat were about 82 netric tons
(mt) per month, and about 30 mt per month of corn were also
ground, Miller cost for wheat was 10 esc/kg:; the cost of corn
was 11.5 esc/kg. The monthly outputs of the representative mill
were 10 mt of cracked corn (14 esc/kg), 20 mt of corn flour (14
esc/kKg), 21 mt of white flour (15.8 esc/kg), 49 mt of whole wheat
flour (13.6 esc/kg) and 6.25 mt of wheat bran (12.8 esc/kg).

The information was standardized to an annual basis. The
initial budget was then adjusted to reflect escudos per mt of
wheat flour. With a procduction capacity of 0.7 mt flour/hour,

the typical mill operated about 200 days/year, one shift/day.
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Box 5.3
Sample Questionnaire Topics for Large-Scale Processing Mills

A. General Information
1. Name and address of firm
2. Year production began
3. Dates of accounting year

B. Production and Sales
For each product:
1. Opening stocks (quantity and value)
2. Production (quantity and value)
3. Sales (quantity and value)
4. Closing Stocks (quantity and value)

C. Capital Stock
Construction or purchase data, initial ccsts, current value,
salvage values, expected useful 1life, and estimated
replacement cost for each of the following categories:
1. Plant
2. Machinery
3. Residential buildings
4, Furnishings
5. Tools
6. Transportation equipment
7. Other (specify)

D. Labor Force
Number of full-time employees (in full-time equivalents),
cash wages and salaries, value of fringe benefits,
employer's taxes on labor (if any; specify), for the
following categories:
1. Managers
2. Supervisors
3. Skilled laborers
4. Unskilled laborers

E. Intermediate Inputs
List, by item, quantity and cost of all material inputs used
in production as well as parts, containers, non-durable
tools and spares; i.e., all non-labor and non-fixed inputs
except for raw materials.

F. Raw materials (commodity-in-process)
For each commodity:
1. Opening stocks (quantity and value)
2. Purchases (quantity and value)
3. Closing stocks (quantity and value)
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Land area and estimated currenrt market value.
Capacity utilization:

1,

2.
3.
4

Number of days of operation in year

Length of single shift, in hcurs

Number of shifts of operation in year

Estimate of full cne-shift capacity in raw material input
per four and potential number of days of operation per
year

Estimate of full two-shift capacity, in raw material
input per hour and potential number of days of operation
per year

Estimate of full three-shift capacity, in raw material
input per hour and potential number of days of operation
per year
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Box 5.4
Partial Budget Adjustments for Full Utilization of Flour Mill
Capacity in Portugal

The base-case budget for the representative wheat flour mill

utilized an average operating rate of 240 days per year, eight

hours/day. This rate was a single shift operation, with annual
throughput of 6720 mt wheat. Mill processing capacity was 3.5 mt
wheat/hour. The following table summarizes annual 1labor and

fixed cost estimates:

Quantity Value
(1981, '000 escudos)

Labor force: 1 administrator/manager 850

3 engineers/skilled 1,410

14 unskilled 4,760
Capital
equipment: Buildings 67,750

Machinery 57,850

Land 30,000

Discussions with plant managers allowed the development of
estimates of potential maximum operating times. About 36 days
per year (3 days per month) were needed to clean, repair and
adjust equipment; for ten days, holiday regulations required the
firms to be closed. Thus maximum capacity operation was set at 3
shifts per day, 32C days per year (250 weekdays, 50 Saturdays and
30 Sundays). Annual throughput increased to 26,880 mt wheat.
Although no premia were paid for shifts, Saturday labor required
a 75 percent bonus above regular wages, and Sunday labor required
a 200 percent premium. The skilled labor force required only a
small increase in size. The following table summarizes annual

labor and fixed cost estimates for full capacity utilization:
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Quantity Value
(1981, '000 escudos)

Labor force: 1 administrator/manager 850

4 engineers/skilled 1,880

42 unskilled 24,419
Capital
equipment: Buildings 67,750

Machinery 57,850

Land 30,000

Further investigation revealed a potential technical change
that had been explicitly prevented by regulation the addition of
a flour silo and automated sacking equipment. These investments
had been made by one firm in anticipation cf a change in the
requlations, allowing simulation of the new technology. Costs

are presented below:

Quantity Value
(1281, '000 escudons)

Labor force: 1 administrator/manager 850

5 enginexzrs/skilled 2,350

18 unskilled 10,465
Capital
equipment: Buildings 87,143

Machinery 64,061

Land 30,000




CHAPTER 6
ESTIMATING SOCIAL PRICES FOR THE PAM

Estimating social prices for inputs and outputs is the most
complicated analytical task in constructing the PaM. In
principle, the information requirements for exact calculation of
social prices of outputs and inputs are so vast that empirical
estimates will never be exact, even for the best-understood
economies. Yet there can be little doubt of the importance of
such prices to the analysis of domestic policy. Nearly all
government economic policies can be viewed as attempts to ensure
either that these social prices prevail in the domestic
economy--so that resources and products are allocated
efficiently--or that they are altered to allow the pursuit of
nonefficiency objectives, such as income distribution or security
of food supplies. The concern of the policy analyst is whether
approximations of social prices can be made that are sufficiently
close to their true values to allow useful insights into the
motivation for existing policies and the potential gains from
changes in policies.

The chapter provides a brief summary of the theoretical
basis for social price calculations. Social ©prices of
commodities and domestic factors are all related to world market
commodity prices, because world prices for outputs lead to the
maximum consumption possibilities for the economy. These social
prices represent "efficiency" prices and do not incorporate
nonefficiency objectives that may be of equal or greater
importance to the formulation of the "best" set of economic
policies for a particular eccnomy. Comparisons of private and
social costs and returns in the PAM thus jprovide an indication of
the efficiency costs (or benefits) of particular policies. These
efficiency measures are then compared to nonefficiency effects to
assess the ultimate merits of existing or changed policies.

The remainder of the chapter is concerned with the empirical

estimation of social prices. For tradable inputs and outputs,
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this assessment comprises the calculation of world price
equivalents for the domestic product and requires particular
attention to the effects of variations in quality and in
geographic location. For domestic factors, the evaluation
process begins with observed market prices and then adjusts these
nrices for the effects of divergences. These adjustments are
rticularly difficult in the capital market, because observed
interest rates often bear no relationship %o rates of return on
investment. Estimation of social labor prices is usually more
straightforward, comprising adjustments for the effects of
government taxes on labor use or monopsony power (the ability of
a single employer to depress wages) in regional labor markets.
Estimation of the social price of land is straightforward in
principle--the social profit of the best alternative use of the
land--but empirical problems with accounting for all residual
claimants on profit and the role of risk in choice of crop mix
mean that social land price estimates must be used with caution.
The chapter concludes with a general discussion of sensitivity
analysis. Given that social factor price estimates will
represent approximations of true values, sensitivity analysis of
the effects of changes in social factor prices represents a key

element of the discussion of PAM results.

Theoretical Foundation for Social Price Estimation

The logical basis for social prices used in the PAM can be
developed with a highly simplified model of the economy in which
there are two outputs, X and Y, and fixed quantities of two
domestic inputs, L and K. Under the assumptions of diminishing
marginal rates of substitution between goods and constant returns
to scale in production, the maximum production possibilities of
the economy can be described by the concave-to-the-origin curve,
ABC, in Figure 6.1. The points on this surface are defined as
the maximum production of Y that is possible, given some output
of X. By varying the output of X between 0 and C, the production

possibilities curve is revealed. Its curved shape suggests that
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FIGURE 6.1 The Determination of Social Output and Input Prices in
a Simple Economy.
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when almost all resources are involved in the production of Y,
relatively large increases in X production can be managed with
only small reductions in Y output. At the opposite end of the
spectrum, relatively large gains in Y output are possible when
all, or almost all, resovrces are involved in the production of
X.

If the country is assumed to be too small to influence world
market prices for X and Y, a line of slope -(Px*/Py*) can be
added to the production possibilities curve to indicate the
trading opportunities for the economy. One such line is EF,
drawn tangent to the production possibilities surface at point B.
Any point on 1line EF is attainable by trading the difference
between desired consumption and the production combination
represented by point B.

The trade-opportunities 1line EF is also the maximum
consumption possibilities ifrontier for the economy. Drawing a
line of slope (Px*/Py*) through any point of the production
possibilities surface other than point B results in a trade
opportunities (and a consumption-opportunities) 1line that is
nearer to the origin than 1line EF. This result implies that
allocation of production activities according to world price
incentives yields the maximum potential income for the economy.
In this sense, world prices for outputs represent the optimum
"efficiency" prices for the economy.

The world prices for outputs X and Y will be associated with
particular prices for the domestic factors, L and K. In
competitive input markets, each factor will be paid the value of
its marginal product. Panels (b) and (c) in Figure 6.1
illustrate the demand curves for labor and capital that are
consistent with marginal value products at different levels of
input use. Since point B on the production possibilities surface
implies a particular allocation of L and K between industries X
and Y, the marginal physical productivities of inputs are
determined simultaneousiy with world prices. Civen supplies Lx*

and K* of the two factors, factor prices w* and r* are determined
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by the world market prices for outputs, as shown in panels (b)
and (c¢).

Consideration of more complex models, to better approximate
the "real" economy, does 1little to alter the fundamental
principles of social evaluation: social prices for domestic
factor inputs are determined by world prices for outputs, which
in turn represent soscial output values. Increising the number of
inputs and outputs presents no particular problems so long as the
number of outputs are assumed equal to, or larger than, the
number of inputs. By trial-and-error comparisons of alternative
output combinations, the set of outputs that is associated with
the largest value of national output can be found. This set
represents the social efficiency optimum and will again be
associated with particular factor prices.

Some outputs (nontvadables) are not available on world
markets, but these commodities may be considered redundant in the
social factor ©price determination. Recause nontradable
commodities are not available on world markets, their social
value is detrrmined by the domestic costs of production, in turn
determined by the social prices of domestic factors and tradable
inputs. The presence of industries with increasing returns to
scale can be handled in an analogous manner. For social factor
price determination, these activities are considered redundant.
Institutional or other factors cause outputs of these industries
to be limited, and they may earn excess profits while remaining
price-takers in the domestic factor markets.

Perhaps the most restrictive assumption of this exercise of
social price determination is the fixed supply of domestic
factors. Tf the supply of factors is elastic, the production
possibilities curve of panel (a) is not independent of output
prices. Changes in output prices will czause changes in input
prices that in turn change the available supply of inputs. Under
these new input supplies, the prcduction possibilities curve
must Dbe redrawn. ‘It is possible that the new consumption

possibilities frontier associated with distorted output prices



11¢

will lie outside of 1line EF. But the empirical likelihood of
such results 1is small. When the 1level of profits is
competitively determined, increases in the price of one factor
must ke associated with decreases in wra price of at least one
other factor. Under flexible factor supplies, therefore,
increases in the supply of e factor will be simultaneously
associated with declines in *he supplies of other factors.
Consequently, unless the supply elasticities are radically
different among factors, shifts in the production possibilities
frontier will not pe large.

Nothing has been said in the model about income distribution
or other nonefficiency objectives. Instead, the social prices of
inputs and outputs are associated with a single objective--the
maximization of total national income through efficient
allocation of resources. Hence, social etficiency prices may not
be the "best" set of prices for the aconomy in *he sense of
maximizing sccial welfare. But because optimum levels of
noneftficiency objectives are difficult cr impossible to identify
and quantify, attempts to specify compiete social welfare
functions are fruitless exercises. By focusing on the more
tractable objective of efficiency and total income maximization,
social profitahility analysis can be used to give policymakers an
indicator of the opportunity cost of changing social efficiency
prices. If social profitability is negative, wolicymakers can
then debate whether a particular commodity system should still be
encouraged. This Jjustification must be made in terms of the
system's contribution tc some nonefficiency objective of economic
policy.

The choice of national income maximization as the basis for
social pricing provides a straightforward rationale for
selecting social prices. Social prices for tradable outputs and
inputs are represented by world prices, social prices for
domestic factors are represented by the marginal value products
of the factors, evaluated at world prices, and the social prices

for nontradakle outpu:ts are equal to the sums of social costs of
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producing the nontradable goods. Estimation of these social
prices is a complex task and will often involve a substantial
degree of uncertainty and approximation. But with a simple
theoretical rationale, attention can focus on estimation issues,
rather than on the more frustrating and often unsolvable problems
of identifying social welfare functions, optimal incomas
distributions, or determination of the time preference rate of
society.

Estimating Social Prices for Tradables

The initial task in finding avpropriate world prices is to
classify all goods and services~-outputs or inputs of the
agricultural system--as either importable, exportable, or
nontradable. This classification refers to the hypothetical
status of the good or service in the assumed absence of
distorting policy effects. One begins by observing whether the
item is actually imported, exported, or nontraded, given the
base-year set of policies. Judgments, often difficult and
arbitrarv, then have *to be made on whether the theoretical
removal of policy transfers would alter the observed status; for
example, an observed nontraded good might be an importable good
whose trade is completely restricted by an import ban. Once this
classificaticn is complete, the researcher knows whether to seek
a cif import price (because it is an importable), to find an fob
export price (because it is an exportable), or to decompose the
item into its component tradable and factor costs (because it is
a nontradable).

Finding World Prices

The first step in the search for world prices is to try to
obtain them directly--to seek entries into the activity budgets
from data sources. Direct data on world prices are available in
the country's international trade statistics. Sometimes implicit
world prices (average per unit values) need to be found by
dividing total values by quantities traded (of imports or
exports). Biases. in trade data can arise if the amounts traded

are small, 1if the data are distorted because firms have
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improperly reported figures to avoid taxes or repatriate earnings
(overinvoicing or underinvoicing), or if the quality of the
foreign-produced commodity differs substantially from that of the
domestically-produced commodity.

If own~-country trade data are missing or biased, comparable
world prices often can be estimated by examining trade data of a
nearby country. These prices are adjusted for international
transport and insurance costs to simulate a cif import price or
fob export price for the country eof interest. A third possible
source of direct world prices is price information from industry,
government agencies, or international organizations. These
groups regularly publish fob or cif prices at various locations
(which must then be adjusted to allow for any international
transport and insurance cost differences between the listed port
and the relevant country port). The World Bank publication,

Commodity Trade and Price Trends, contains prices for commodities

and for several inputs. Other good sources of world prices are
the International Monetary Fund's International Financial
Statistics, the U.N. Food and Agricultural Organization's Monthly

Bulletin of Statistics and various publications of the U.S.

Department of Agriculture, the U.K. Commonwealth Secretariat, and
several international commodity organizations (for coffee, cocoa,
sugar, rubber, wheat, olive o0il, and others).

When direct world price information cannot be found, an
alternative procedure is to estimate world prices indirectly, by
removing the effects of distorting domestic policies. To find
world prices indirectly, one starts with the private prices of
tradables and then estimates the quantitative impact of policies
affecting the commodity. This process results in an implicit
world price, estimated to exist if the distorting effects of
policy were removed. In terms of the PAM, I or J are measured to
find E or F as residuals from A or B, respectively. The
procedure works well when all policy transfers are easily
measurable and known. If, for example, the sole distorting

policy on an importable fertilizer input is a subsidy that is
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known to be 20 percent of the cif import price of fertilizer, the
observed domestic price of fertilizer is 80 percent of the world
price (which is calculated as the domestic price divided by 0.8).

This procedure is made difficult when quantitative trade
restrictions or any other policies with hidden effects are
present, or when transfers involve a combination of policies,
including quotas. For instance, rice imports might face a 30
percent tariff and a quota o. 500,000 metric tons. In adjusting
an observed domestic price of 450/metric ton, the researcher
cannot simply divide 450 by 1.3 and claim the implied world price
(cif local ports) is 246. The quota on rice imports, if binding,
would create upward pressure on domestic prices additional to
that already caused ty the tariff. The implied result, 346, sets
an upper limit to the world price, but the actual world price
could be much lower. In this circumstance, cif or fob rice
prices in nearby countries must be obtained.

Modifying World Prices

Once world prices are identified they may require
modification to reflect expected long-run prices, differences in
quality between the domestic product and the world market
product, and physical locatiun of the domestic and world market
products. The adjustments to world prices occasioned by these
three forces can be relatively minor. But because of the obvious
importance of world prices for social profitability, explicit
treatment of the issues 1is essential if the analyst wishes to
avoid grave analytical or measurement errors.

For the PAM approach, the analyst usually needs to compare
private and social profitabilities for some longer peried than
the immediate year; hence, the use of expected world prices
displaces the current world price as the desired measure. In
estimating the expected world price, the analyst can use three
types of information. Prices for previous years can give some
idea of whether current prices are "unusual". If current price
represents an abrupt change from the immediate past, the analyst

should attempt to associate this price change with some short-run
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disruption in demand or supply conditions on the world market.
In this case, some modification of current prices probably will
be desirable; past prices provide a better indicator of long-run
prices than the current price. But unless influenced by some
large and unusual shock in the demand-~supply balance, the current
price itself should be the best indicator of expected prices over
the near future.

A final potential source of the expected future price is a
projected price. These projections are made for a number of
commodities by international organizations such as the World
Bank. In principle, price projection can be regarded as the
current price adjusted for cxpected future changes in the demand
and supply balance. If demand is expected to increase more
rapidly than supply, expected future prices will be higher than
current prices; in the opposite circumstance, expected future
prices will decline. The difficulty with such exercises is the
possibility that they will be self-defeating prophesies. If
market participants believe the projection -nd thus expect future
prices to rise, incentives are created to find new sources of
supply or substitutes in consumption. If prices are expected to
decline, producers will be encouraged to switch to other
activities; new sources of consumer demand are encouraged as
well. In part because of such adjustments, eventual market
prices usually differ substantially from their ‘“projected"
values. For this reason, current prices, or some average of past
prices, usually serve as the best sources of long-run price
estimates.

Quality differences between the product prcduced in the
domestic market and the competitor available from the world
market represent the second potential adjiastment to observed
world market prices. 1In assessing the social profitability of a
domestic commodity system, the analyst is asking about the
potential world market price for the domestically-produced
commodity. If the product is an export nroduct, the export price

data already reflect the quality of the domestic product. But in
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other cases, the analyst must render judgments about comparable
quality and adjust observed world market prices accordingly. 1If
the commodity is imported, the price adjustment can be based on
price comparisons between domestically-produced and imported
varieties. But if direct conparisons are not possible, the
analyst has to find some similar quality (or a range of qualities
that span the quality of the domestic product) on the world
market. Otherwise, quality adjustments become little more than
guesswork.

Finally, for world prices of commodities to serve as social
benchmarks, they have to be adjusted for a comparable location.
Commodity traders the world over appreciate differential site
values of goods in varying locations; for social profitability
analysis, researchers need to make the same kinds of location
adjustments. The adjustment entails adding to (or subtracting
from) the price in the domestic wholesale market, the social
costes of internal marketing. This adjustment 1is necessary
because the costs of transporting products are already included
in the definition of the agricultural system (for example, the
fourth activity in the system is the movement of the processed
commodity from the processor to the wholesale market) . For an
importable output (a domestic good that competes with imports),
the cif value at an internal location is found by adding to the
cif price the internal marketing costs required to move imports
from the port to the internal wholesale market. The same
principle applies to exportables. To find the social value of
exportables at an internal wholesale market, the analyst begins
with the fob export price at the nearest port and then subtracts
the internal marketing costs required to move the product from
the wholesale market to the port. By applying the comparable
location principle to each activity in the system, a complete set
of social output values is developed for the PAM.

Using the Exchange Rate

At some point, the analyst needs to convert werld prices

into domestic currency; this conversion requires an exchange
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rate. Entries in the calculation of private profitability, the
top row of the matrix, present no difficulties. The researcher
normally does not even come across an exchange rate in private
budgeting. If some items are denominated in foreign currency,
the actual exchange rate used by the farmer or marketing
agent--official or otherwise--is the correct candidate for
conversion. Private profits measure observed incentives and
results; 1if policy is not enforceable--for example, parallel
market rather than official exchange ratcs are actually used by
participants in the system--there is little point in pretending
that private actions are affected by nonbinding policy. Private
profits are measures from actual markets--legal or illegal ones.
Interest then centers on what exchange rate to use to
convert world prices into domestic currency for social valuation
(in the second row of PAM). Adjusting the exchange rate for the
impacts of output price distortions and macroeconomic policy
effects is a complex task. The correct adjustment depends on
whether or not budget deficits can be sustained over time, the
slopes of the demand and supply curves for foreign exchange, and
the degree of protection in the economy. Enormous amounts of
empirical detail must be available to make such calculations.
Fortunately, such corrections are unnecessary for the
construction of the PAM. Exchange rate changes cause changes in
output prices. Changes in output prices will be directly
transmitted to changes in domestic factor prices. The social
price of a factor reflects its marginal value product, which is
expressed as the price of output times the marginal physical
product. Therefore changes in exchange rates will alter tradable
output prices and all input prices in equal proportion. The only
effect of exchange rate adjustments in the PAM is to alter the
value of social profit by a factor equal to the proportional
change in the exchange rate. But since all tradable commodity
systems will be similarly affected, little analytical insight is
gained from exchange rate adjustments. The important effects of

exchange rate changes on profitabilities occur in systems for
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nontraded goods, because the nontraded output prices are not
directly affected, whereas all input costs are changed.

One case in which adjustment is desirable occurs when the
government manages the exchange rate in such a way that inflation
effects are not fully reflected in the exchange rate. Factor
prices that will be increasing faster than the exchange rate is
depreciating. Some adjustments to private exchange rates (and
thus social prices of outputs and tradable inputs) will then be
desired. This inflation adjustment simply corrects for past or
projected movements in the country's real exchange rate (RER).
The RER 1is found by comparing the ratio of the exchange rate
changes to wholesale (or consumer) price changes in the country
with the same ratios for its major trading partners.

If a country experiences an inflation rate of 50 percent
while average inflation in the country's major trading partners
is only 5 percent, differential inflation is about 43 percent
(150/105 less 1 times 100 percent). The country's exchange rate
is pegged to the U.S. dollar and is initially (i.e., before the
differential inflation) in equilibrium at 100 domestic currency
units (DCUs) per 1 U.S. dollar, or DCU 100/$1. If the government
maintains the fixed exchange rate, the real exchange rate would
appreciate to DCU 70/%$1 (end of year official exchange rate DCU
100/$1, divided by a ratio of the indices of the domestic
inflation rate to the weighted average inflation rate in the
principal trading partner countries, 150/105). If this year were
used as the base year for PAM analysis, an exchange ratce
correction of 43 percent would be required to estimate the
equilibrium real exchange vrate that prevails at the end of the
year. The inflaticn adjustment factor would be 1.43, and the
adjusted end-of-year rate would thus be DCU 143/S1. If
differential inflation is assumed to occur uniformly throughout
the year, the average degree of overvaluation would be half of 43
percent and the average adjusted exchange rate would be about DCU
122/51.
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A second circumstance in which tradable commodity prices
might be adjusted occurs in the presence of multiple exchange
rate regimes. The exchange rate selected to convert tradable
commcdity prices should match the rate that is determining the
observed level of domes:ic factor prices. When the official rate
is controlled and parallel markets for foreign exchange are
small, official rates provide the relevant stanard. When
parallel markets predominate, then official rates should be
ignored in favor ¢ “ the parallel market rate. When parallel and
official markets are of comparable magnitudes, a weighted average
of the two rates is appropriate. In these latter cases, the
analyst must discover the particular rate used to generate the
domestic prices for the tradables of the commodity system. For
example, if trade data used to generate social values are based
on official exchange rates, but parallel markets dominate in the
economy, the social \ilues of tradables (items E and F of the PAM
matrix) should be multiplied by the ratio of the parallel rate to
the official rate. If the foreign exchange market is
uncontrolled or if a widespread parallel market is present,
observed exchange rates will already reflect the effects of
differential inflation, and adjustments to observed exchange rate
for differential inflation are unnecessary.

Box 6.1 provides a stylized example of the procedures for
determining the social price of a tradable good. Because the
calculation of social prices requires judgments about the market
for a specific commodity (to determine the appropriate world
price) and about the aggregate economy (to determine the
appropriate exchange rate for conversion of the world price), the
analyst might wish to review his calculations with other experts
on the local economy. Domestic government organizations such as
the Ministry of Finance or the Central Bank might have economic
advisors directly concerned with assessments of the economy at an
aggregate level. These individuals should have information about
the rates of inflation and the structure of official and parallel

market exchange rates. International organizations, such as the
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Worla Bank and the International Monetary Fund, might also have

expert advisors doing such calculations.

Estimating Social Prices for Domestic Factors

Given sufficient information about world prices for
tradables and technologies of production, social prices for
factors could be calculated by direct evaluztion of the marginal
physical prcducts at world prices. But without such information,
less direct evaluation strategies have to be pursued, The
alternative strategy begins with observed private prices for
domestic factors and adjusts these prices to take account of the
effects of divergences. in practice, the principal adjustments to
domestic factor prices are corrections for th: efTfects of factor
markz=t divergences.

Estimation of the social rate of return begins with observed
interest rates in the capital market. The first adjustment to
these rates involves a correction for inflation. If inflation
rates are nonzero, savers and financial intermediaries will
require a financial premium cn their savings and lendings, so
that the real value of these transactions does not deteriorate
over time. A consuwrer, for example, will not be much interested
in saving if the savings will buy less commodities in the future
than in the present. Observed (nominal) interest rates will thus
refiect compensation for inflation as well as the real rate of

return. The real rate of return, iR, is estimated as:

1+ i N=1+ iR
+

}_l
o e

where iN is the observed interest rate and f is the inflation
rate. At low rates of interest and inflation, the real rate of
interest is quite well approximated by the simple difference of
observed interest rates and the inflation rate, iN-f. But this
approximation worsens as the interest rate levels increase,

requiring the use of the above formula.
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The second adjustment to observed interest rates involves
corrections for divergences. When divergences are present,
observed interest rates could be of very little use for estimates
of either the private or the social rate of return. Observed
interest rates will no longer have a direct correspondence to the
rate of return. An exception occurs in the case of a tax on
capital. If the tax can be represented (or approximated) as a
simple proportional tax of rate t, the rate ¢f return to
investment can be estimated from observed rates on the capital

market with the following formula:

P P
lR_lRt=iB

p_ip
1R = {1-t)

The diagram also shows that the social rate of return, iRS,
will be lower than the private rate of return. But this
difference depends entirely on the slope of the supply curve. If
the supply of capital were perfectly inelastic, the private and
social rates would coincide. In most empirical conditions, the
supply of capital is sufficiently inelastic to make the
difference between ipR and iSR insignificant, and such
adjustments are usually ignored.

Typically, divergences in the capital market will be far
more complex than a tax. Perhaps the most common policy
distortion involves quantitative restrictions on the supply of
capital or controls on interest rates. If interest rates are set
by the government, the analyst will be unable to make any
association between observed interest rates and the private rate
of return. The social rate of return could be higher or lower
than *he private rate of return. Other sources of information
about the return to capital investment need to be obtained.

One source 1is specific research studies of the return to

investment, In national aggregate studies, attempts are made to
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evaluate the economy's total stock of capital equipment. Total
national income is then allocated between labor and capital. The
income for capital divided by the value of capital stock is a
rough measure of the rate of return to capital.
Industry-specific studies proceed in a similar manner. The value
of the capital stock is compared to an income measure, such as
profits plus the annual payments to capital. If a number of
these industry studies are available, the analyst can obtain a
rough idea of the private rate of return in the econcmy .

If secondary information iz not available, the analyst will
be forced to seek expert advice frem macroeconomists or
institutions involved with investment projects, such as the
country's ministry of planning or the World Rank. If these
sources are unavailable or unreliable, rough rules of thumb can
be used. Countries with higher per capita income levels usually
have larger amounts of capital stock. If rates of return to
investment behave similarly across countries, higher income
countries will have lower rates of return Lo investment. Because
their capital stocks are small, low-income countries have
unrealized investment opportunities that are lucrative compared
to those in high-income countries. Empirical estimates of real
rates of return are usually in the ranges of 10-15 percent for
low-income countries, 6-10 percent for middle-income countries,
and 2-6 percent for high-income countries. Of course, the
application of such rules of thumb is highly discretionary, and
substantial emphasis must be given to the results of sensitivity
analyses under such circumstances.

After a private rate of return is chosen fcr the economy,
social rates are derived by removing the effects of divergences.
For institutional imperfections, only a range of rates of return
is known. Given similar supply and demand elasticities for
capital, the equilibrium rate will lie closest to the rate of the
largest sector. For this reason the social rate selected is
usualliy closest to that of the region or sector that dominates

the capital market.
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Specific credit subsidy programs affect only the private
rate of return in subsidized systems. The value of the subsidy
(measured 1in percentage points) is subtracted from the
economy-wide private rate of return to estimate the private cost
of capital for the system. This procedure presumes that the
potential borrower has access to investments that earn the
economy-wide private rate of return and can use unsubsidized
credit (not necessarily from banks) to pursue these investments.
The investor will use subsidized credit for government-specified
investments only if the net return from subsidized credit use
equals the private marginal rate of return from unsub.idized
credit use. Box 6.2 provides an 1illustration of these
calculations.

Labor

Estimation of the social price of labor is much easier than
estimation of the social price of capital. In mnost cases,
private market prices for labor can be identified easily, and the
task for the analyst involves only quantification of the
price-equivalent effect of divergences. The greatest
complication for labor market evaluations involves recogniticn of
the mary types of labor. Labor fcrce differences in sex, age and
skill levels typicaliy are retiected in wage rates. Although sex
and age distinctions are usually made, the evaluation process for
PAM usually recognizes only onre cateqgory of skilled labor and one
category of unskilled labor. Costs within each of these
categories are adjusted uniformly with respect to the impact of
divergences.

Identifing labor market divergences usuallv begins with
comparisons of ragional wage rates over time, specified by sex
and type of worker. If wage levels for similar types of labor
vary substantially between regions or if wages change in a very
different manner over time, the analyst should look for evidence
of nonessential market fragmentation and monopsony bpower. Wage
rate comparisons are not by themselves sufficient to justify

adjustment of private prices. First, the cost of 1iving may
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differ across regions, and real wage differences could be much
less than nominal wage differences. Second, wages might adjust
only slowly across regions, because labor does rot respond
instantaneously to changes in relative earning opportunities.
Third, migration from region to region is costly. If relative
wages rise in a particular region, labor from another region
might chocse not to migrate to the new higher wage area because
the costs of migration are larger than the net gains. Even if
labor markets are well-integrated, regional wages can %e expected
to demonstrate some independence.

If any of the above circumstances can account for wage
differentials, no adjustment of private wages is necessary to
approximate social prices for labor. But if market imperfecticns
are deemed present in a particular region, social wage rates will
be somewhere between those in the monopsony power region and
those found in the other regions of the economy. When monopsony
regions represent small shares of the total labor market, this
equilibrium wage will lie very close to the observed wage in the
nonmonopsony regions. Often, observed wages in the nonmonopsony
regions can be used as estimates of social prices without
significant error.

The principal difficulty for the evaluation of policy
distortions in the labor market involves assessment of whether
the regulations are hinding. When the labor market completely
ignores a legislated minimum wage rate, for example, the private
wage equals the social wage; both prices are below the minimum
wage. If only some sectors observe the regulations, the
unreqgulated sector wages provide a measure of the social price.
Private prices used in the budget will vary, according to whether
producers 1in the commodity system observe the mwiniaum wage.
Within a commodity system, some activities could observe the
regulation while others do not, and private wages, therefcre, can
differ among activities.

Treatment of employer-paid taxes on 1abor follows a similar

procedure. In this case, the analyst determines if the
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regulation has actually raised the reward to labor or if workers
have lowered their money wages so that their total compensation
remains unchanged. The presence of a binding regulation chould
be associated with unemployment. If legislated wages are
associated with full employment, the analyst can assume that the
legislation is superfluous, and the private cost of labor equals
the social cost of labor (money wages plus employer-paid taxes on
labor use). Alternatively, the presence of large sectors of the
economy that do not pay the legislated costs suggests that
private and social costs vill diverge in the regulated sectors.
Box 6.3 illustrates the procedures for social wage determination

for agricultural labor in Portugal.

Land

The final factar market of concern to the PAM analyst is
that for land. Land is unique among domestic factors because it
is tne only truly fixed factor in agriculture. In suburban

locations, agriculture might not be the only alternative use for
land, and prices and rental values will be influenced by off-farm
opportunities. But in most areas, the only alt_rnative to
agricultural use is no use at all (if forestry is included as an
agricultural activity). In these cases, land prices and rental
values normally will be determined only by land's value in
agricultural use. Land thus acts as a residual claimant on the
profits from farming.

Because land values are determined by farm profitability,
divergences that affect the prices of agricultural outputs and
nonland inputs will have a direct impact on the value of land.
If the prices of the principal outputs of a region increase,
profits will increase. Ultimately, land values will increase
because individual producers are willing and ablza to pay an
increased amount feor the right of access to farmland. Indeed, if
agriculture is a price-taker in all other input markets--for
example, 1if agricultural demands for labor and capital are a
small share of the total eccnomy's demand for these factors--the

price of larnd will be expected to absorb all of the change in the



133

profitability of the farm activity. Only if arable land supplies
are in surplus will the price of land remain unaffected (and
presumably near zero).

Returns to land plus the measure of residual private
profitability provide the best indicator of the private
profitability of the farm activity. Further, because the price
of land is flexible, consideration of the profitability of an
agricultural activity with land costs excluded from the costs of
domestic factors provides a better indicator of the
competitiveness of the system under some hypothetical policy
change. The construction of the PAM can proceed without
consideration of land costs, and domestic factor costs (C and G)
will include only labor and capital costs. But the weakness of
such an approach 1is that the alternative agricultural uses for
the 1land are ignored. For example, a result that wheat
production has positive profitability could say little about the
attraction of producers for the activity if oats and barley are
much more profitable. 1In this event, the price of land would be
expected to rise so that, after land costs are subtracted, wheat
production is neqgatively profitable and oats and barley are
positively profitable. Therefore, if the PAM analysis is to draw
conclusions about the effects of policy distortions and market
failures on the choice of agricultural activities, some
consideration must be given to the land uses that are alternative
to the commcdity system under study.

If the analyst is studying all major commodity systems in a
particular region, the relative profitabilities of alternative
land uses can be compared directly without incorporating the
rental cost for land into the PAM. Systems that do not generate
revenues sufficient to pay the ccsts of tradable inputs, labor,
and capital will be unattractive in the longrun. But so will
systems that offer 1low profits relative to alternative
activities.

Two potential caveats must be considered before comparisons

can be made among activities. First, profits might include
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returns to some inputs not evaluated in the budget, such as
managerial skill. If labor costs are not highly differentiated
by skill level and one farm activity shows higher profits than
another activity, the difference might be explained by managerial
skill, with the returns to land varying little between the two
systens. Second, systems can differ substantially in terms of
riskiness. The average profitability of systems is important to
the activity choice, but so is the expected variation in
profitability. For example, vegetable crops often provide higher
returns on average than staple food Crops. Yet many producers
continue to grow food crops because of the greater stability of
returns from year to vyear. In this circumstance, land values
will not rise so high that staple crop production will be
eliminated, and land of identical quality will produce a variety
of crops.

If the analyst is studying only a single commodity system of
a region, more direct accounting of private and social land
values can be necessary for -valuation of the commodity systenm.
This can be incorporated in the PAM by decomposition of the
profits term (D and H) into returns to land and returns to
nonland factors (such as ownership and managevial skill). Figure
6.2 illustrates the structure of the PAM in this case. Land
costs (C' and G'} are subtracted from protits (D and H) to yield
net profits (D' and H'). If net profits are n=gative, either the
activity will not be sustainable over the long run or the
operator of the activity will accept below market returns to
owned inputs such as own labor or capital equipment.

Private land rental rates can be obtajined easily 1in most
cases. But estimation of the social value is more problematic.
In principle, the social value would be determined by the wvalue
of the land in its best alternative use. For example, if oats
production represents the only alternative to wheat production,
the social cost of land for the wheat activity is represented by
the (preland) social profits from +he oats activity. If the

wheat activity did not generate returns at least as high as those
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FIGURE 6.2 Expanding the PAM to Incorporate Costs for Land
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available toc oats production, farmers would choosse to use their
land for oats. The problems with such calculations have been
described above--profits might not effectively exclude the claims
on profit by all nonland inputs, and the two activities might
have very different levels of risk associated with average
profits.

If these effects are thought to differ substantially among
alternative systems, the analyst has 1little «choice but to
investigate the system alternatives as an explicit component of
the analysis. The socizl value of land is not predictable.
However, if the system alternatives appear similar in riskiness
of profit and their demands on managerial skills, social values
of land can be estimated and incorporated into the extended PAM.
Box 6.4 illustrates the two approaches to profitability
calculations with examples from irrigated land in northwestern
Mexico and rainfed land in Portugal.

If explicit comparisons are made of private and social land
costs, the measure of divergences (K'=C'-G') requires careful
interpretation. Because the social value is determined as social
profit to the best alternative use and private land values are
also related to alternative uses, K' will include some effect of
the policies and market imperfections that influence
profitability of alternative crops. Of course, the alternative
crop might not be the same .n the private and social cases. A
second set of irfluences involves direct distortions in the land
market. Governments sometimes try to alter the distribution of
preland profits between tenant and landowner by imposing controls
that limit payment. If such controls are binding, market rental

rates will reflect less than the full amount of private profit.

Sensitivity Analvsis

The choice of social prices for outputs and inputs will
necessarily incorporate some degree of analytical imprecision.
The price-equivalent impact of a distortion on price might not be

much better than an educated guess. Input substitution responses
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within the system of interest could cause the quantities of
inputs actually employed to change from those used in the
estimation of private profits in an unpredictable manner (if
these changes are predictable, they can be incorporated in the
social revenues and costs in the PAM), Input substitution
responses outside the system will cause changes in the domestic
factor prices additional to those simulated by i1emoval of factor
market divergences. Widespread protection to outputs that are
relatively capital-intensive will elevate private rates of
return.

Sensitivity analysis provides a way of assessing the impact
0“ changed assumptions on profitability. Sensitivity analysis
can be applied to both private and social estimations, but in
private estimations, sensitivity analysis is usually conducted in
the context of partial budgeting. Attention here focuses on
social estimates of long-run world prices for output, the cost of
labor, and the cost of capital. 1In principle, all parameters can
be subjected to sensitivity analysis, but the aforementioned
numbers are usually the most sensitive.

One approach to sensitivity analysis involves the
calculation of breakeven values for social profitability. The
break-even value of a parameter is the value necessary to achieve
zero social profit, when all other revenues and costs are held at
their initial wvalues. A second indicator is the elasticity of
social profitability with respect to a particular parameter; it
is expressed as the ratio of the percentage change in social
profit relative to the percentage change in the parameter. The
calculation of these elasticities proceeds by increasing the
parameter of interest by an arbitrary percentage (for example, 10
percent). Social profitability is then recalculated and compared
to the initial value to estimate the percentage change in social
profit. The ratio of the two percentage change measures gives
the elasticity estimate. Input costs will have negative
elasticity values, whereas output prices will have positive

elasticity values. The larger the value of the elasticity, the
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more sensitive are the results to measurement error (or parameter
change) in the social evaluation exercise.

Interpretation of the results of sensitivity analysis is
somewhat arbitrary; whether elasticity values are "large" or
breakeven values are "very different" from initial values depends
on the quality of the initial estimations and the degree of
potential change in the variables. As a rule of thumb, if
break-even values differ by less than 15 percent from their
initial values, the analyst should be cautious about associating
positive or negative values of social profitability with the
commodity system. But calculation of elasticity and break-even
values in the PAM analysis allows policymakers and other analysts
to see how sensitive the main results are to changes in

assumptions about important parameters.
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Box 6.1
The Social Value of Rice

The commodity system for analysis involves rice production
in Mali, a land-locked country in West Africa. The problem for
social valuation is to determine an appropriate social price for
Malian rice. For illustrative purposes it is assumed that no
rice trade data exist for either imports or exports of rice for
Mali. The analysis thus begins by assembling marketing year
price data for various qualities of rice traded on world markets.
World rice data are available from the Rice Market News and the
Rice Situation, both publications of the United States Department
of Agriculture. Average annual prices for the 1579/80 - 1985/86

period are shown below:

U.S. No.2 Thai 0% Brokens Thai Al Thai 5% Thai Al

4% Brokens First Grade Super Brokens Super

———————— ($/mt, cif Rotterdam)-------- -($/mt, fob Bangkok) -
Year
1979/80 583 490 295 397 225
1980/81 640 590 336 484 266
1981/82 530 468 271 368 209
1582,/83 488 367 252 270 194
1983/84 527 369 258 269 206
1984 /85 495 300 234 231 194
1985/86 418 276 178 213 141

Two features of world rice prices are apparent. First,
quality variations have an enormous effect on price. For

example, the cif Rotterdam prices for Thai Al Super were often
less than half of the prices for U.S. No. 2. Second, world rice
prices declined steadily during the 1980s, although this trend is
less clear in the United States price data than in the Thai price
data. Because these prices are not adjusted for inflation, the
decline in real prices has been even more dramatic. The choice
of a social price of rice for 1985/86 thus depends on assessments
of quality and the likelihood that 1985/86 prices will continue

into the future.
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Malian rice has a brokens content, on average, of about 35
percent. This factor immediately eliminates the U.S., the Thai
0% and the Thai 5% brokens as potential candidates for social
value. Thai Al Super, a higher percentage broken variety, is
selected as a variety that represents a comparable guality to the
Malian product. The next decision is whether the prices of $178,
cif Rotterdam, and $141, fob Bangkok, are representative of
expected future prices. A quick review of the market literature
reveals that these prices are historical lows bccause demand is
unusually suppressed and some countries, such as the United
States, are providing large subsidies to exports. T¢ the analyst
suspects that these conditions will not prevail for too long,
observed prices could be understating expected long-run levels.
At the same time, the opportunity to store rice means that
current prices are not likely to be far from future prices.
Further, many traditional Asian importers have achieved major
growth in domestic production, suggesting that world market
demand could remain weak for some time in the future. Based on
this information, the analyst selects 3175/mt, fob Bangkok as a
measure of long-run world price.

The next step in the valuation process is to analyze the
costs of moving the rice from Bangkok to Bamako, the capital and
main consumption center in Mali. This movement involves ocean
transport from Bangkok to Abidjan, Ivory Coast, and then shipment
by rail to Bamako. Because fob Bangkok and cif Rotterdam quotes
are available, internatioral transport cost margins can be
estimated. These margins have ranged between $40 and $60 per mt
in recent years, and the Bangkok-Rotterdam route 1is roughly
comparable in costs to the Bangkok-Abidjan route. The analyst
Chooses $50/mt as the ocean transport costs. Inquiries to Bamako
importing firms reveal that shipping costs from Abidjan to Bamako
are an additional $25/mt. The long-run social price for rice,
cif Bamako, is then estimated as $175 + $50 + $25, or $250/mt, in
1985/86 prices.
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The next task involves conversion of the dollar price into
Malian francs. To illustrate the principles of calculation, a
number of hypothetical and unrealistic assumptions are made in
this example. One is to ignore that Mali return:d to use of the
CFA franc in 1984. The official exchange rate is assumed to be
700F/% at the beginning of the year. The government is assumed
to depreciate the exchange rate by 10 percent, thus reaching
770F/$ at the end of the year, or a midyear value of 735F/%. But
if Malian inflation is 20 percent higher than foreign inflation,
the franc "should" devalue to 840F/$, or a midyear value of
770F/$. Hence, the inflation adjustment factor is 770/735, or
1.05. The midyear social value of foreign exchange is estimated
as the official rate multipliel by the adjustment factor: 735F/%
¥ 1.05 = 772F/S£. The social value for Malian rice in Bamako is
thus $250/mt x 772F/$ = 193,000F/mt.

The value of 193,000F/mt represents the social value of rice
in the wholesale market. But the social value must be further
adjusted for the =cocial costs of internal transportation to
determine social values for rice ir the farm, farm-to-processor,
and processor activities. It is assumed that all these other
activities are located in the same area, 200km from Bamako.
Transport costs are estimated at 15,000F/mt for that distance.
The social price of rice for the processing activity becomes
178,000F/mt.. Similar adjustments can be made to derive
representative farm and farm~to-processor values (although this
price will need also to be converted into a paddy~equivalent
price). These prices reflect social values for a system that
delivers rice to Bamako. If the analyst instead wishes to
analyze the competitiveness of rice production for consumption at
the farmgate, domestic transport costs would be added to, rather
than subtracted from, cif Bamako values to generate estimates of

social value.
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Box 6.2
Rate of Return to Capital

The problem is to determine the 1983 rate of return to
capital in Portugal. Markets for financial capital are highly
distorted in Portugal. The control of credit has been an
important tool of macroeccnomic policy; by limiting total credit
supplies, the government has heen able to limit aggregate demand
and inflation. ot the same time, concern for the borrowers!
ability to pay has led to interest rate controls. These controls
have allowed negative real interest rates for borrowers in many

of the years preceding 1983, as the following table shows:

*

Year Borrowing Rate Inflation Rate Real Rate
(percent)
1978 18.25 22.0 -3.07
1979 18.25 24.2 -4.79
1980 18.25 16.6 1.42
1981 19.21 20.0 -0.86
1982 23.00 22.4 0.49
1983 28.50 25.5 2.39

* Real Rate equals [ (1 plus borrowing rate)/(1 plus inflation

rate) minus 1] times 100.
In these circumstances, financial markets are not a useful source
of rate of return information.
instead, use was made of aggregate economic studies of GDP
distribution and studies that evaluated the stock of capital.
The following data were assembled for the 1978-81 period:

——————————— GDP--~——m e Value of Average Rate
Year Total Labor Land <Capital Capital Stock of Return
1978 787.3 450.3 24 313.0 2230 1l 4 4]
1975 9923.3 541.3 30 422.0 2809 1 5 0
1980 1235.0 680.0 a5 520.0 3478 1 5 0
1981 1465.4 821.6 42 601.8 4201 14.3
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These data can be used to estimate the marginal rate of
return to capital. Under competitive conditions the ratio of
marginal to average value products is ¢qual to the share of the
factor in total income. Capital's share of GDP was about 40
percent; marginal rates of return are therefore about 40 percent
as large as the average rate of return. Six percent becomes the
estimate of the private marginal rate of return.

This rate is then adjusted to account for the impact of
various distortions. Because investments were heavily influenced
by government directives, alternative investments with potential-
ly higher rates of return were excluded from the capital market.
If credit were allocated competitively, rates of return would
increase. The e!fect of this distortion was assumed to equal two
percentage points. Eight percent thus became the estimate of the
social marginal rate of return. The effect of these distortions
on capital costs 1is not so large as comparisons of simple
interest rates mignt suggest. The effect on capital costs
requires comparisons of capital recovery factors. For a 20-year
life, for example, the capital recovery factor at eight percent
is only 17 percent larger than the capital recovery factor at 6
percent.

The next adjustment *o the private rate of return involved
accounting for capital market segmentation. In Portugal, low
interest rates on savings discourage the use of savings accounis;
people are encouraged to invest directly in businesses or assets.
Because small-farm agricultural families are major recipients of
emigrant remittances and because large farms had enjoyed
substantial profits, agricultural investments were judged to be
excessive, with a marginal rate of return below the economy
average. Four percent was chosen as the private marginal rate of
return in agriculture.

Finally, the private rate of return had to be adjusted for
farms and commodity producers who had access to special lines of
credit. These lines of credit subsidized the costs of borrowing

between 2 and 6 percentage points. The unsubsidized borrowing
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rate in 1983 was 28.5 percent. But it the loan was used for
particular types of machinery or other farm equipment, borrowing
rates were between 22.5 and 26.5 percent, depending on the input.
Because such loans required filling out substantial numbers of
forms and 1long time periods were required for evaluations,
transactions costs for such lnans were high for borrowers. Two
percentage points was used as the average "net value" of the
subsidy.

In summary, three private rates of return were used in the
analysis: 2 percent for users of subsidized agricultural credit;

4 percent for unsubsidized agricultural procducers; and 6 percent

for producers outside the agricultural sector. Eight percent was
used as the social rate of return. These numbers are
approximations at best. Although the analyst might have some

confidence in the identification of divergences and the direction
of their effect on the rate of return, exact quantification is
implausible in most cases. Because of the approximate nature of
the adjustments, sensitivity analysis of the PAM results, based
on a range of assumptions for the private and social costs of

capital, was an important portion of the subsequent analysis.
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Box 6.3
Social Wage Rate

Investigations about the social wage rate begin with
inspection of agricultural wages for different sexes and regions.
The table below lists daily agricultural wage rate data for the
1978-82 period:

National Average Regional Average, Males
Year Female Male South North Central
1978 161 227 193 239 240
1979 191 278 242 295 287
1980 232 324 299 331 343
1981 331 438 460 478 451
1982 420 545 496 582 535

The data were interpreted as being consistent with an

integrated labor market. Female and male wages, and male wages
within regions, appeared to move in a similar manner. However,
the relative wages are by no means constant. North and central

region wages began at s 'milar levels; by the end of the period,
northern wages were 9 percent higher. But these differences did
not seem large relative to costs of migration. Further, no
evidence of migratory barriers could be found; to the contrary,
indications of mobility were common. For example, female hired
labor was found to substitute to an increasing extent for tasks
that were traditionally the domain of hired male labor. These
adjustments reflected the growing scarcity of hired male labor.
The chief distortion in the labor market involved the effect
of social security payments, mandated by law after 1974. Because
most agricultural employers did not pay such taxes, private and
social wages were considered equal for agriculture. The key
issue involved determination of the effects of legislation on the

industrial and service sector wages.
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The data below compare indexes of real wages for agriculture

and m-nufacturing.

Year Agriculture Manufacturing
1974 98 80
1975 100 100
1976 97 104
1977 88 97
1978 81 90
1979 80 87
1280 80 94
1981 90 94
1982 92 93
1983 86 88

The index values do not change identically in each year, but over
time, wage 1levels move in roughly similar patterns. The
principal -vception to this generalization involves the jump in
real manufacturing wages dvring 1974-75. This change was not
matched by the agricultural sector and coincided with the
institution of the social security laws. Further, urban
unemployment became an increasingly serious problem during the
observation period, sugges:ing that private market wages were
above their social level. For these reasons, social labor costs
in the industrial sector weve evaluated net of social security
taxes; private labor costs included these taxes, a difference of
about 24 percent. These adjustments applied almost exclusively

to post-~-farm activities.
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Box 6.4
Social Value of Land

Wheat in Portugal

The only alternatives to dryland wheat production in the
Alentejo region of Portugal are oats and barley. Both crops
require managerial and cultivation practices that are similar to

wheat. The crops do not appear to differ much in terms of
profitability risk. The private 1land rental rate is 600
escudos/hectare. Rent control laws require a lower rental rate,

but these laws are not enforced.
In calculating the social value for land, barley represents
the best alternative crop. The social costs and returns to one

hectare of barley are summarized below:

Revenues
1500 kgs barley @ 11 esc/kg = 16,500
100 kales straw @ 50 esc/bale = 5,000
21,500
Costg
Labor (@ 80% of private wage) 1,700
Capital (@ 30% above private 5,445
cost; ratio cf capital recovery
factors for 8% and 4% for 15 yr.
average life)
Fertilizer 5,272
Other Tradables 4,111
16,528
Social Profit 4,972

The social profit of barley production is estimated as 4972
escudos/hectare. This price becomes the social value of land.
Irrigated Land in Sinola Mexico

The social evaluation of irrigated land in northwest Mexico
represents a sharp contrast to the dryland areas of Portugal. 1In
northwest Mexico & wide range of crops is technically feasible,
with differences in market destination (export or domestic),
managerial requirements, and price variability. In this case,
the estimation procedures compare net profits before land cost
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for as many crops as possible. Private market land rental rates
were 40,000 pesos/hectare for all crops except vegetables, which

paid €0,000 pesos/hectare.

Crop (Pesos/Hectare)
Corn 52,000
Wheat 22,600
Rice 66,200
Beans -6,900
Sorghum 40,900
Soybean ~800
Safflowver -13,800
Large Tomatoes (export) 2,206,000
Cherry Tomatoes (export) 1,222,000
Green Bell Peppers 1,150,000
Cotton (export) -16,400

These results show the enormous increase in net returns for
exporters of vegetable crops, but these crops require conditions
of financial and production management that are very different
from the other field crops. Because of dissimilar management
requirements and riskiness, differences in the costs of 1land
would not be expected to account for all of the extra profits in
vegetable and field crop production. For farmers without access
to vegetable crop production, a number of the crops offer
negative returns--beans, soybeans, safflower, and cotton. Social
profits in the remaining crops--corn, wheat, rice and
sorghum--range from 22,000 to 66,000 pesos/hectare. Social land

values would probably fall somewhere in this range.



CHAPTER 7
INTERPRETATION OF RESULTS FOR POLICY ANALYSIS

This chapter explains how to interpret the results from
application of the PAM method. Two different kinds of results
are obtained from wusing this approach. The first,
profitabilities, was introduced in the three preceding chapters.
Private profit, the difference between revenues and costs in an
agricultural system, is a measure of competitiveness at actual
market prices. As shown in Chapter 2, private profit is defined
as D = (A-B-C). Social profit, the other measure of
profitability found with PAM, is the difference between revenues
and costs of an agricultural system found when all entries are
valued in social or efficiency prices, as discussed in Chapter 6.
Social profit, defined in PAM as H = (E-F-G), is an indicator of
the efficiency or comparative advantage of an agricultural
system. These two measures of private and social profitability,
showing competitiveness and efficiency, respectively, are
important results of the PsM approach. Both are found by using
the definitional identity, m»rofits equals revenues less costs.

The second kind of results, available from employing the PAM
approach, 1is a measure of the effects of divergences and
efficient policy on private revenues, costs, and thus profits.
Divergences include two types of influences that cause the
economy to use its scarce resources inefficiently so that it does
not create the highest possible levels of output and income. One
type of divergence results from government policies that distort
the pattern of production away from the one that would use
domestic resources and international trading opportunities
efficiently. Governmentis usually enact distorting policies
either because they believe, incorrectly, that they are assisting
the process of economic growth or because they are consciously
trading off the consequent efficiency losses against the
government's perception of nonefficiency cains, such as changing

the distribution of income in ways favored by policymakers or



150

improving their country's ability to feed itself during years of
poor domestic harvests.

The second type of divergence arises because certain markets
function improperly, that is, in ways that do not bring about an
efficient allocation of goods or services. Market failures - -e
usually far more prominent in factor markets--those in which the
prices of labor, capital, and land are determined--than they are
in product markets. The effects of both sources of
divergences--distorting policies and market failures--are found
in the PAM apprcach by using the second definitional identity
underlying the accounting matrix: the effects of divergences and
of efficient policy equal the difference between valuations in
private (actual market) and in social (efficiency) prices.

The principal task of this chapter is to show how an analyst
might interpret the results in the third or bottom row of the
PAM. Because entries in this row can include the effects both of
efficient and distorting policies and of market failures, it is
useful to know how much of the difference between private and
social valuations should be attributed to each type of influence.
But it is desirable to go beyond pure analytics in policy
analysis. Good analysts will want to be able to draw insights
from the results and to explain their meaning and limitations to
policymakers. This chapter thus has a second task--to illustrate
the use of all PAM results--from both the right-side column and
the bottom row--in the analyses of commodity price, public
investment, and agricultural research policies. The final
section sets out a research agenda for a planning agency of a
ministry of agriculture, centered on PAMs but also including
complements.

Interpretation of the Effects of Divergences

Each PAM contains four entries in the third row that measure
the effects of divergences and efficient policies: output
transfers, I; tradable input transfers, J; factor transfers, K;
and net transfers, L. Typically, each of these entries is a

result, an output of the analysis, rather than a data input into
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the analysis. However, as mentioned in Chapter 2, occasionally
the analyst has better data on one or more of these third row
entries than on counterpart second row entries. This
circumstance arises rarely 1in developing countries.
Consequently, throughout the rest of the chapter, it will be
assumed that the data inputs into PAM are the private and social
revenues and costs (A, B, C, E, F, and G), and that the research
outputs are the private and social profits (D and H) and the
effects of divergences (I, J, K, and L). The interpretation of
the results does not have to be altered importantly if, on
occasion, a policy transfer (such as a fertilizer subsidy) serves
as a data input and an efficiency price (such as the world price
of fertilizer) becomes a research output.

Output Transfers

An output transfer, I, is defined as the difference between
the actual market price of a commodity produced by an
agricultural system, A, and the efficiency valuation for that
commodity, E. (If the system has more than one output, the
matrix entries, A, E, and I, will be made up of the sum of market
prices, efficiency prices, and output transfers for all outputs.
However, the actual analysis is built up on a
commodity-by-commodity basis, so in the discussion here it is
assumed that only one output is produced.) Most agricultural
outputs generally enter into international trade--some domestic
production would be exported or some local consumption would be
imported--in the absence of distorting policies that restrict
such trade. For these tradable commodities, the appropriate
efficiency valuation is given by the world price (fob export or
cif import), as argued in Chapter 6.

The lack of actual participation in international trade does
not in itself mean that the output is nontradable; when a
government effectively bans imports of a commodity, no trade will
be observed. But this absence of trade is directly the result of

the distorting policy.
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Some agricultural outputs, especially those produced by
landlocked countries or in remote regions, face such high
transportation cost barriers that they do not enter into
international trade when the government has no policies
influencing their domestic production or consumption. These
commodities are defined as nontradable. Their efficiency
valuations are not comparable world prices, since by definition
these do not exist. The social values of nontradable outputs are
given by the extra costs of producing the 1last unit demanded
domestically when no distorting policies intervene (that is, the
marginal social costs of production at the point where social
supply equals social demand). Because most agricultural outputs
are tradable internationally, the discussion here focuses on
tradable, rather than nontradable, commodities. In practice, as
noted in earlier chapters, whether a commodity is tradable or
nontradable is an important empirical question. Entries into the
E box of the matrix, the social valuations, are thus either
comparable world prices for tradable outputs or marginal social
costs for nontradable outputs.

Divergences, causing private valuations to depart from their
underlying social counterparts, are always the result of either
distorting policies or market failures. As explained in Chapter
2, governments can, at 1least in principle, enact efficient
policies that correct the inefficiency influences of market
failures. This effort is observed only rarely because market
failures in output markets are difficult to identify empirically
and are thought to be fairly unimportant (on the basis of sketchy
evidence), especially in the context of more pressing econonic
and social concerns. As a practical matter, therefore, in
virtually all applications of the PaM approach the measured
effects of divergences in output markets are interpreted entirely
as the result of distorting policy. To the extent that a country
does, 1in fact, experience failures in its output markets, this
simplifying assumption distorts reality. But until someone

discovers better methods of identifying market failures in output
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markets, there is no better approach to take than to assume that
their effects are nonexistent or unimportant.

Governments can choose between two principal kinds of pclicy
instruments--trade restrictions and taxes or subsidies--if they
want their economy's private prices to be different from the
social prices that are set by world prices. If they want the
private price to be higher than the world price for goods that
are imported (as illustrated in Box 7.1), policymakers can either
restrict international trade--by imposing a tariff (a tax that
falls on 1imports but not on domestic production) or by
restricting the quantities of imports allowed into the
country--or levy a tax on all production, domestic and imported.
Alternatively, if the policy is to make actual domestic prices of
importables lower than the comparable cif import prices, the
government has only one choice--to subsidize imports with
payments from the treasury. The opposite results apply to
outputs that are exported: a government can use export subsidies
to cause private prices to exceed world prices; ard it can use
taxes or guotas on exports or taxes on exports and subsidies on
domestic sales to effect private prices less than world prices.

The PAM analyst needs to be concerned with sorting out the
impacts of policy instruments that influence private prices (for
example, a subsidy to domestic production plus a restriction on
imports) if the issue at hand is to examine the likely effects of
changing policies. If, instead, the policymaker is principally
interested in the efficiency of the systems under study, the
analyst can interpret the output transfer as the result of the
combined effects of two or more policies and do no more than
that.

If all agricultural systems under study have identical
outputs, the output transfers among such comparable systems can
be compared simply by contrasting the absolute sizes of the
entries in I for all PAMs within or across countries. For
example, the output transfer for one wheat system in Portugal can
be compared with that for another wheat system in Mexico--if both
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systems produce only wheat grain and wheat straw--by using an
appropriate exchange rate to convert both PAM results to a single
currency. However, as discussed in Chapter 2, when the analyst
wishes tec contrast the ovtput transfer for a wheat system with
that for a corn system in a country, it is necessary to construct
a ratio to compare unlike products. This ratio is the nominal
protection coefficient on output (NPCO) defined as the private
price divided by the comparable world price. If there is only a
single product in the system, the NPCO is given by the ratio of
two PAM output entries, A/E. When more than one output is
produced, the average NPCO for all products is found by adding
all outputs in private prices and then in social prices and
finally by forming a ratio of these two sums. This procedure is
illustrated in Box 7.1.

Tradable Input Transfers

Ihe tradable input transfers, J, are defined as the
difference between the total costs of the tradable inputs valued
in private prices, B, and the total costs of the same inputs
measured 1in social prices, F. A private output price greater
than a comparable social price means that policy is providing a
positive transfer that is causing the production system to
realize higher private profits or to cover greater private costs
than it could do without the aid of the policy. This positive
transfer, which aids producers also, has a positive sign in the
third row of PAM. Correspondingly, subsidies for one or more
tradable inputs cause production to be more privately profitable.
Such input subsidies, however, also carry a negative sign in
PAM; they are added directly to the positive output transfer by
subtracting the negative cost. Negative subsidies, that is,
taxes, on tradable inputs are negative transfers and are thus
subtracted from positive output transfers. The idea is to allow
easily wunderstond aggregation of all of the effects of
divergences, combining those influencing outputs, tradable

inputs, and factors.
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The principles underlying the explanation of tradable input
transfers are virtually identical to those for output transfers.
World prices serve as social valuations of all tradable inputs.
As shown 1in Chapter 3, nontradable inputs are decomposed into
their component tradable input and primary factor costs to permit
social valuation. All intermediate input costs are thus divided
into tradable input or factor cost categories. Througo this
process of decomposition of intermediate goods or services, the
items collected under the tradable inputs category are all
products, such as fertilizers, spare parts, or seeds. The prices
for these tradable inputs are thus determined in the product
markets, as are those of the outputs produced by the agricultural
system.

When an analyst searches for the sources of divergences in
the tradable input markets, almost all the departures from world
prices are caused by distorting policies, not by market failures.
This situation is identical to that discussed above for
divergences affecting outputs. The prudent analyst should always
look carefully for the existence of market failures. But in the
vast majority of empirical analyses, the assumption will
ultimately be made that market failures in product markets--for
both outputs and tradable inputs--are either nonexistent,
unimportant, or too difficult to measure. Whatever the
rationale, the analyst will usually focus wholly on distorting
policies as causes of divergences in product markets. This
assumption is made in the study summarized in Box 7.2.

Interpretation of the transfer effects of policies affecting
the prices of tradable inputs follows closely that of policies
influencing output prices. Once again, tie government has a
limited set of policies that it can use to affect product prices.
If it desires to raise domestic prices, the government can
restrict imports (if the product is imported), subsidize exports
(if the country is a net exporter of the item), or tax all
domestic consumption of the good. This action reduces fthe

profitability of activities that use the product as an input,
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because it raises costs of production. Any policies that raise
input prices also create negative transrfers to agricultural
systems that use thes2 inputs.

The reverse holds for policies that serve to lower the
prices of tradable inputs. Reduced input costs lead to higher
private profits and hence positive transfers for systems using
the input. To reduce input costs, governments can subsidize
importables, restrict exportables by imposing export taxes or
quotas, or subsidize all domestic consumption of the input item.

Often governments will decide to subsidize specific
agricultural inputs, such as improved seeds or chemical
fertilizers, to encourage greater use of these inputs and
adoption o©f new high-yielding technologies. In this important
respect, tradable input policy--while wusing the identical
instruments of policy--can have different goals and results from
policy acting on output. Output policy raises or lowers profits
per ton uniformly for all systems, but tradable input policy can
be designed to favor systems whose technologies are intensive in
the particular inputs that are subsidized.

Nominal protection coefficients on tradable inputs (NPCIs)
can be calculated to permit comparisons among agricultural
systems that produce dissimilar outputs. These ratios contrast
the private prices of one or more tradable inputs with their
comparable world prices to show the extent of positive or
negative policy transfer on inputs. Higher input prices imply
greater costs, and so NPCIs greater than one indicate negative
transfers. Conversely, NPCIs 1less than one show positive
transfers, since policy reduces costs to systems using these
inputs.

Illustration of calculations of NPCIs for single inputs and
for the total of tradable inputs are zontained in Box 7.2. These
results are the opposite from those for the NPCOs, because higher
private prices of output--like lower private costs of tradable

inputs--lead to greater private profits. Policies thus create
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higher transfers to agricultural systems the larger are the NPCOs
and the smaller are the NPCIs.

These separate influences of commodity price policies can be
combined in one indicator called the effective protection
coefficient (EPC). EPC is defined as (A-B)/(E-F). This measure
thus uses the same information as the NPCO (A and E) and the NPCI
(B and F). It is a useful way to indicate the extent of
incentives or disincentives that systems receive from product
policies. Illustration and elaboration cf the EPC concept are
provided in Box 7.3. The main limitation of the EPC as an
indicator of incentives is that it does not incerporate any
effects of policies that influence factor prices. This omission
means that EPC results should be interpreted as measures of the
incentive effects of commodity price policies but not as
indicators of the total impact of policies that influence prices
and costs.

Factor Transfers

The factor transfers, K, are defined as the difference
between the costs of all factors of production (unskilled and
skilled labor and capital) valued in actual market prices, €, and
the social costs of these same factors, G. As explained in
Chapter 6, factors that are fived within agriculture, notably
land, are recipients of private or social profit and thus are not
considered with the mobile factors whose social valuations are
determined in economy-wide markets. If a factor were completely
mobile internationally, its social price would be determined in
world markets, like those of tradable commodities. For most
countries, however, the social valuation of domestic factors
occurs in national factor markets. In this sense, primary
factors are nontradable; indeed, since tredable commodities can
be decomposed into their tradable and factor costs, primary
factors are the fundamental nontradable inputs.

The procedures that can be used to find social valuations of
labor and capital were outlined in Chapter 6. One important

element of that search 1is to distinguish between the
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inefficiency~causing effects of distorting policies--affecting
either output or factor markets--and of market failures in factor
markets. Finding social prices for factors is the most
complicated part of applying the PAM approach. However, in the
process of estimating shadow prices of rfactors, the analyst
should gain considerable insight into what is distorting
efficient price formation in the factor markets.

Factor market failures in developing countries are the rule
rather than the exception. The research procedure that an
analyst should use in assessing factor markets is precisely the
opposite of that for product (output and tradable input) markets.
An analyst should assume that factor markets are imperfect unless
careful examination shows that the private factor prices appear
to be reasonaktle approximations of social prices. With product
markets, therefore, one should a:.ume that market failures can
safely be ignored: witn factor markets, the researcher has to
expect that market failures are distorting efficient price
formation and thus has to provide some convincing evidence to be
able for ignoring their existence.

The procedures to use in identifying discrepancies in factor
markets are explained in Chapter 6. An illustration of how to
interpret factor transfers is given in Box 7.4. A central point
for the analyst of agricultural policy is the fundamental
difference between commodity price policies, discussed in the
previous two subsections, and the factor price policies at issue
here. For the most part, factor policies are economy-wide,
although occasionally credit subsidies apply only to certain
sectors of the economy, such as agriculture. Factor policies are
thus usually determined by the country's leading macroeconomic
policymakers. Ministers of agriculture generally have a limited
voice, if any, in such decisions. For this reason, factor price
policies are much more difficult to alter than are commodity
price policies, expecially if one is mainly concerned about
results in only one sector of the economy. But it is usually

wrong to think of factor prices as given to agriculture and thus
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unchangeable. If agriculture is a very large sector in the
economy and if farmers, agricultural processors, and their
spokesmen in government have pelitical influence, macro policies
may be changed primarily to achieve objectives in the
agricultural sector.

Net Transfers

Net transfers, L, are output transfers (I), less tradable
input transfers (J), less factor transfers (K). Because each of
the components of the net transfer is itself defined as the
effects of divergences between private and social vaiuations, the
L is also the difference between private profits (D) and social
profits (H). This double definition ot L also follows directly
from the PAM's two accounting identities; the rows and columns of
the matrix have to add up consistently for the two identities to
be satisfied.

The measure of net transfer is a principal result of the PAM
approach. It Is explained further and illustrated in Box 7.5. L
basically shows the extent of inefficiency in a agricultural
system, which arises either from distorting (or efficient)
policies or from market failures. If market failures are a large
source of the net transfer, this result shows how much long-term
government effort (price pnolicy, investment, and regqulation)
would be required eventually to permit the economy to operate
efficiently. 1If, instead, most of the L is traced to distorting
policies, the government could increase efficiency by reducing
the degree of distortion--unless such changes would seriously
impair the attainment of nonefficiency objectives. For policy
analysis, therefore, L is a key answer.

These measures of net transfer are needed for a wide range
of agricultural and nonagricultural systems so that the likely
impact of a change in policy on profitabilities can be estimated
among different systems producing the same output, across a
variety of agricultural systems, and between different sectors in
the economy. However, L alone 1is not sufficient for such

comparisons because it is denominated in currency units per ton
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or kilogram of the commodity produced. Once again, ratios are
required so that the indicators will be free of these specific

units.

One ratio that directly measures the net transfer is the
profitability coefficient (PC), definred as PC = D/H. The
correspondence with L is clear, since L = D-H. PC is a measure

of the degree to which net transfers have caused private profits
to exceed social profits. Because D = (A-B-C) and H = (E~-F-G),
the PC 1is also an extension of the effective protection
coefficient (EPC), which is defined above as (A-B)/(E-F), to
include factor +transfers. If an indication of <the total
incentive effect of pulicies--including those influencing factor
markets--is desired, PC is thus a more complete measure than is
EPC. If either D or H is negative, however, both must be shown
tc allow clear interpretaticn of the PC. An illustration of PC
is also provided in Box 7.5.

A second ratio indicator, used to measure net transfers
across dissimilar systems, is the subsidy ratio to producers
(SRP) . SRP 1is defined as L/E and thus shows how Jarge net
transfers from divergences are in relation to the social revenues
of the system. The smaller the SRP, the less distorted is the
agricultural system. The SRP, if converted to a percentage, also
shows the output tariff equivalent required to maintain existing
private profits if all other policy distortions and market
failures were eliminated. It thus shows how much incentive or
disincentive the system 1is receiving from all effects of
divergences. Box 7.5 includes an illustration of the calculation

and interpretaticn of the SRP ratio.

The Policy Analysis Matrix and Public Policy

The PAM 1is designed to be used in real world policy
analysis. Many economic analysts of agricultural policy in
developing countries work in planning agencies of government
ministries of agriculture; in this section it is argued that PAM

analyses should have a central place in research agendas of such
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agencies. Potential users of PAM who happen not to be employed
by agricultural planning agencies should not skip this section,
however. Many of the arguments and suggestions offered here are
applicable to anyone who is considering application of the PAM
approach.

Good policy analysts know that a key ingredient in their
profession is to "stay ahead of the game." 1In most instances,

policymakers claim to need "answers" within periods of time that

are too short to permit good analysis to be done. "I need it
done yesterdey," is the common request. If unprepared, the
policy analyst must scramble and do ‘"quick and dirty"

analysis--employing methods without proper reflection on their
appropriateness, cutting corners in gathering and "cleaning"
data, and rushing results into drafts without time for reflection
and full intepretation. In contrast, a prepared policy analyst
is fully aware that the process of decisionmaking for the
government will often leave inadequate time for complete
analysis. The aralyst responds by adopting methods that can be
flexible (that 1is, carried out with varying degrees of
completeness) and by gathering essential data in advance on a
regular basis. The key, therefore, is to choose a small number
of flexible methods and to do rasic data gathering and analysis
in advance.

The purpose here is not to suggest an ideal set of methods
and on-going analyses that might be appropriate for any
agricultural planning agency; the division of policy
responsibilities differs enough among countries to make such a
task unworkable. Rather, the idea is to show how PAM analyses
can form an integral part of three main kinds of agricultural
policy analysis--agriculturzl prices, public investment projects,
and public agricultural research allocations. If a planning
agency vwere assigned .esponsibility for all three policy areas,
this discussion would then assist that agency in setting its

research agenda. The focus is principally on the roles of PAM
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and on the most straightforward kinds of methods and data needed
to compiement PAM,

The argument throughout is that the information needed for
and results of PAMs for the principal agricultural systems of a
country provide essential baseline information in all three
policy areas. Policymakers typically want to know how
agricultural price policies affect farm incomes, where new public
investments in agricultural should be made, or why public funds
should be spent on one line of agricultural research instead of
another. In earlier chapters, it has been argued that
constructing PAMs for the principal agricultural systems would
provide baseline data to help answer all three of these kinds of
policy questions. This information is summarized and extended
here.
PAM and Price Policy Analyses

Policies are enacted with the intent of bringing about

change. But to measure change, one needs to know the existing
situation and to understand something about how it has evolved
during the recent past. For price policy analysis, the PAM
fulfills the first of these needs. One purpose of the PAM is to
show the extent to whi:h policies (along with market failures)
have influenced the levels of revenues and costs facing producers
in some recent base year. The PAM method is specifically
designed to permit clear and easy demonstration to policymakers
of the effects of agricultural and macroeconomic policies.

For price policy analysis, PAM is designed to demonstrate
empirically the relationships among different policies and market
failures that cause private prices to diverge from their social
values. PAM allows easy calculation of competitiveness, or
private profits, and it shows how profits change as policies are
altered. The accounting framework is an excellent means of
sortiry and tabulating information required for sensible price
policy analysis. PAM's main analytical limitation for price
policy analysis is its inability to calculate in all

circumstances how much systems will expand or contract when
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prices change; if all domestic price happens to equal the average
costs of agricultural systems, supply resporise is indeterminate.
In that event, PAM results need to be complenented with estimates
of supply elasticities (percentage changes in cutput relative to
percentage changes in prices). PAM results also need to be
qualified to permit comparisons of PAM's efficiency focus with
nonefficiency objectives.

Ideally, one would like to have PAM for all main systems at
two- or three-year intervals over 15 or 20 years in the past, to
trace the evolution of policy effects. For nearly all countries,
this goal is unattainable because of data limitations. As a
partial substitute, it is usually possible to construct price
policy graphs for up to two past decades. These graphs are drawn
separately, wusing annual data, for each main agricultural
commodity and input. In each graph are drawn the domestic
wholesale price of the commodity (or input), the comparable world
price (cif import or fob export), and the domestic policy prices
(floor price for producers and ceiling prices for consumers) if
such exist. Such graphs provide excellent visual interpretations
of the recent history of price policy, and thus are good
complements to complete PAMs constructed for one or two recent
years. Reasoriably up-to-date PAMs and price policy graphs
(covering 15 to 20 years to the present) are thu:s two essential
pieces of baseline information needed for price policy analysis.
An illustration of a price policy graph showing rice prices in
Indonesia between 1974 and 1985, is presented in Box 7.6. An
example of applying the PAM method to undertake analysis of the
projected impact of policy changes in agricultural systems
profits is summarized in Box 7.7.

PAM_and Investmeni Policy Analysis

If the planning agency has constructed PAMs for the
country's major agricultural systems, these matrices can also
provide results that effectively aid the process of deciding on
the allocation of public investment in agriculture. PAMs are

matrices for both policy and efficiency analysis. They thus show
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the levels of efficiency (social profitability or H) of each
agricultural system studied. As explained in Chapter 2,
calculation of domestic resource cost ratios (DRCs) allows
comparison of efficiency among systems that produce unlike
outputs. These DRCs offer highly useful information to
investment planners.

Nearly all public investments in agriculture are made with
the intention of reducing social costs in existing agricultural
systems (the exceptions are those made to introduce new crops or
technologies). A critical element in deciding a strategy for a
sequence of public investments is to know the social
profitabilities of the existing systems whose costs the
investment is meant to reduce. Social benefits to public
investment can only be counted for additions to positive social
profits--not for overcoming previous negative social profits.
Existing negative social profits could be negated by changing
distorting policies and thus should not require public investment
funds. Hence, it is critical fou planners to kncw how socially
profitable or unprofitable systems are before the investment.
PAMs provide this necessary baseline information. They must be
complemented with complete social benefit-cost analysis of the
most promising projects, selected on the basis of the baseline
social profits and expected improvements from the investments.

Those wishing to evaluate alternative investment projects,
therefore, can use the PAM baseline results to discover which
systems are currently socially profitable and which are wholly
creatures of supportive policy. Project analysis then consists
of carefully altering certain costs or technical coefficients and
comparing discounted time streans of costs and returns. The main
qualification is that critical parameters--world prices, factor
prices, and technologies--can change in the future and hence
these changes must also be considered in project analysis.

PAM and Agricultural Research Policy Analvysis

A similar situation arises for analyses of allocations of

public expenditures for agricultural research. Almost all such
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expenditures are intended to improve crop yields or to reduce
input needs and thereby tc¢ reduce costs per unit of output in
existing agricultural systems. But it is not enough to know that
the improved technology will reduce costs in a system. The key
issue in choosing whether a system should receive attention is to
know the relative social profitabilities of all of the systems
for which technical improvements are believed possible. Once
again, no social benefits accrue if technical change merely
offsets existing negative social profit (which could, at least in
principle, be eliminated by price policy changes and thus should
not require scarce public investment resources). Complementary
analyses here include projections of changes in world prices and
factor prices along with the technical changes expected to arise
from the agricultural research, because the new technologies
would be wused in the future under differing economic
environments.

The baseline PAMs show how well current systems are
operating. The technical changes (yield increases or cost
reductions) needed to arrive at improved private or social
profits can then be determined by comparing with the starting
point. Efficiency and nonefficiency objectives need to be
evaluated separately--especially when required efficiency gains
from the new, but not vyt developed, technologies are very large.
An application of paitial budgeting, introduced in Chapter 4, is
described in Box 7.8; the example considers labor-saving
technical changes in rice-farming systems in four West African

countries--Burkina Faso, Mali, Niger, and Senegal.
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Box " .1
Outpnut Transfer in a Portuguese Wheat System
(Escudos/kilogram)

wheat grain wheat straw total

Private prices 23.00 4.42 27.42
Social prices 18.37 4.42 22.79
Effects of divergences 4.63 0.00 4.63

(private prices less
social prices)

The effects of divergences are entirely the result of
distorting policy, not of market failures. The actual policy in
effect was a quantitative restriction against imports of wheat,
which had an effect equivalent to that of an import tariff of 25
percent (23.00 divided by 18.37 less 1.00 times 100 percent). No
policies affected the price of wheat straw, a nontradable
by-product of wheat grain used for animal feed. If the
government had chosen to permit an unrestricted supply of wheat
imports, the private (actual market) price would have fallen to
the social (cif import) price. At that lower price, the country
would have imported more wheat, produced less domestically, and
consumed more domestically.

This outcome would have been a more efficient one than the
actual one, because too many domestic resources were used to
produce a product that could have been imported more cheaply and
because local processors (and ultimately consumers) were forced
to pay too much for wheat. 1In effect, the protectionist nolicy
caused the country to give up some of the potential gains from
international trade. To evaluate the effectiveness of this
policy, one needs to compare the efficiency 1losses from
producing, consuming, and trading inefficiently with whatever
gains might have arisen for the government in pursuing
nonefficiency objectives, such as redistribution of income
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(favoring wheat farmers over wheat product consumers) and food
security (which would be enhanced if domestic variability in
wheat quantitites and prices is 1less than variability on the
international market for wheat).

The nominal protection coefficient on output (NPCO) permits
comparison of systems producing unlike outpucs. The NPCO on
wheat grain only is given by the ratio of the private price of
wheat to the social price of wheat, or 23.00/18.37 = 1.25. This
result shows that the country's trade restrictive policy has
permitted the private price to be one and one-fourth times or 25
percent higher than it would have been without the policy. It
could be compared with other single commodity NPCOs. The NPCO
for the entire wheat system is found by forming a ratio of total
revenues in private and social prices. This result, 27.42/22.79
= 1.20, indicates somewhat lesser protection for the total output
of the system than for the main product, wheat grain, alone,
because the secondary product, wheat straw, is totally
unprotected (and thus has itself an NPCO of 4.42/4.42 = 1.00).
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Box 7.2
Tradable Input Transfers in a Portuguese Wheat System

(Escudos/kilogram)

——————— Tradable Inputs Costs-=——-—-====-

fertilizer spare parts

(urea) (for repairs) other total
Private prices 1.35 1.93 6.25 9.53
Social prices 2.21 1.58 8.00 11.79
Effects of
divergences (0.86) 0.35 (1.75) (2.26)

(private prices
less social prices)

As in Box 7.1, the effects of divergences are the result of
distorting policy only, not of market failures. A number of
distorting policies caused the observed market (private) prices
of tradable inputs to be different from comparable world prices.
The government provided a subsidy on all sales of urea
fertilizer, including that produced locally and imported; this
subsidy amounted to 0.85, or 39 percent of the cif import price
([2.21 less 1.35] divided by 2.21 times 100 percent).

In contrast, the government levied an import tariff on
tradable spare parts (used in making repairs), which increased
the average domestic price for these inputs by 22 percent ({1.93
less 1.58] divided by 1.58 times 100 percent). The tariff on
tradable inputs thus caused domestic producers of wheat to have
to pay more for their spare parts than they would have done
without the tariff. This policy, therefore, created a negative
transfer of 0.35.

Numerous other tradable inputs are aggregated together in
the table under the column heading titled "other." The most
important of these was ccmpound fertilizer (nitrogen-
bhosphorus-potassium, or NPK), which was subsidized to the extent
of 38 percent of the cif import price. That subsidy accounted
for most of the positive transfer on "other" tradable inputs of

1.75.
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The right-side column in the table shows that the wheat
system enjoyed a total positive transfer of 2.26 on its tradable
input costs. If the government had not intervened, the wheat
farmers would have had to pay 11.79, but the actual policies
permitted this cost to be reduced to 9.53. This total positive
transfer of 2.26 resulted from the policy combination of
subsidies on urea fertilizer of 0.86 and on other tradable inputs
(mostly compound fertilizer) of 1.75 and of an import tariff on
spare parts that created a negative transfer of (0.35). The
signs for entries in the table are the opposite of those here
because each input transfer is subtracted from the output
transfer in calculating net transfers (L=I-J-Kj}.

The nominal protection coefficient on tradable inputs (NPCI)
allows the analyst to contrast the effects of distorting policies
on tradable input costs in two or more agricultural systems that
produce either identical or unlike tradable outputs. An NPCI
equal to one indicates no transfer, an NPCI greater than one
shows a negative transfer (because input costs are raised by
policy), and an NPCI less than one denotes a positive transfer
(since input costs are lowered by policy). 1In this example, the
NPCI for urea fertilizer is 1.35/2.21 = 0.61, and that for other
inputs is 6.25/8.00 = 0.78, both showing the effects of the
subsidies noted above. However, the NPCI for spare parts,
1.93/1.58 = 1.22, exceeds one because the price-raising import
tariff created a negative transfer. Tr.e average NPCI for all
tradable inputs is 9.53/11.79 = 0.81, which again points to the
positive transfer from the entire set of policies affecting

tradable inputs.
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Box 7.3
Effective Protection Coefficient for a
Portuguese Wheat System

(Escudos/kilogram)
Tradable
Revenues Input Costs
Private prices 27.42 (A) 9.53 (B)
Social prices 22.79 (E) 11.79 (F)
Effects of divergences 4.63 (1) 2.26 (J)

The effective protection coefficient (EPC) is the ratio of
the difference between revenues and tradable inputs costs in
private prices and this same difference measured in social

prices. In PAM notation, EPC = (A-B)/(E-F). The numerator of
EPC, (A-B), 1is value added in private prices, while the
denominator of EPC, (E-F), is value added in world prices. The

ratio thus shows the extent to which policies in the product
markets--the only source of divergences if market failures are
ignored--cause observed value added (the portion of total revenue
used to pay factor costs of production--labor, capital, and
land--or to be left over as private profit) to differ from what
it would be in the absence of policies that alter prices in the
product markets.

EPC is an indicator of the net incentive or disincentive
effect of all commodity policies affecting product prices. An
EPC greater than one means that private profits are higher than
they would have been without commodity policies; the transfer
from both output and tradable input policies, taken together, is
positive. An EPC less than one indicates the opposite result;
the net effect of policies altering prices in product markets is
to reduce private profits, and the combined transfer effect is
thus negative.

An EPC can be calculated for each agricultural system. For
the wheat system of this example, the EPC is (27.42-9.53=17.89)
divided by (22.79-11.79=11.00) or 1.63. The interpretation of
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this result is that the net impact of government policy
influencing product markets--that is, output price policy and
tradable input price policy--is to allow the wheat system
depicted to have actual value added (as observed in private
prices) 1.63 times, or 63 percent greater than, the value added
that could have been created without policy transfers (as
measured in world prices). The NPCO (A/E) of 1.20 indicated that
policies caused cutput prices to be 20 percent higher than they
would huve been if world prices had been allowed to set domestic
prices. The NPCI (B/F) on all tradable inputs of 0.81 showed
that costs of tradable inputs were only 81 percent cf what they
would have been at world prices. The EPC is a single indicator
that combines these two results by using the data from both. It
is a useful measure of the combined effects of commodity price
policies. But it does not account for any effects of policy in

factor markets.
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Box 7.4
Factor Transfers in a Portuguese Wheat System
(Escudos/kilogram)

———————————— Factor Costs--==we-ccwcee—-

unskilled skilled

labor labor capital total

Private prices 0.02 3.48 3.90 7.40
Social prices 0.02 2.82 5.13 7.97
Effects of divergences (.00 0.66 (1.23) (0.57)

(private prices less
social prices)

The effects of divergences in the factor markets are the
result of both underlying market failures and distorting
policies. These distorting influences typically cause observed
factor prices to diverge from their social valuations. Three
different primary factors were identified in the illustrated
wheat system, but only two or them, skiiled labor and capital,
were important costs.

Unskilled labor was a minor cost element, amounting to only
0.02 in both private and social prices. The factor transfer for
unskilled labor is thus zero. The private wage rate is taken as
a reasonable indicator of the social price of unskilled labor
because neither significant market failures nor distorting
policies were identified after careful observation. Information
about employment oppertunities was widelv available to potential
searchers, and a considerable amount of seasonal and multiyear
migration of unskilled laborers occurrezd. Government policies
requiring employees to pay pension contributions and health
insurance were largely unenforced and ignored for unskilled labor
in agriculture.

For skilled labor, market failures were also judged to be
absent. Again, ample information and widespread migration of
workers to jobs showed evidence of a well-functioning market for

skilled labor. The wage rate actually paid by wheat farmers and
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millers was judged to exceed the social wage for skilled laborers
because of distorting government policy. Above the market wage,
employers also had to pay a percentage of the wage as a tax to
provide funds for employee health insurance and pensions. These
policies caused private wages for skilled labor to be an
estimated 23 percent higher than social wages, that is, the level
that might have been expected without the policies. The result
for the system was a negative factor transfer of (0.66) kecause
the social price, 2.82, was raised by policy to a higher private
price, 3.48.

The factor transfer for capital was in the opposite
direction. As explained in Box 6.2, the social opportunity cost
of capital was estimated at 8 percent plus inflation for the
country. The actual interest rates being paid by wheat farmers,
which ranged between 2 and 6 percent plus inflation, was less
than the estimated social rate. This divergence resulted from
the market failure of an underdeveloped capital market,
associated with insufficient numbers of financial institutions in
rural areas, a government subsidy on agricultural credit for
borrowers, usually larger farmers, who qualified to recceive it.
and a government policy to ration credit at controlled interest
rates that were below market-clearing levels. As a result of
these divergences, the private costs of capital, 3.40, were only
76 percent of their full social value, 5.13; the level of the
positiva factor transfer was 1.23.

The total factor transfer is found by summing the amounts
for the individual factors. In this example the negative
transfer of (0.66), resulting from the tax on skilled labor, is
more than offset by the positive transfer, caused by the capital
subsidizing policies of 1.23. The net result is a small positive

factor transfer of 0.57.
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Box 7.5

Net Transfers, Profitability Coefficient, and Subsidy
Ratios to Producers for a Portuguese Wheat System
(Escudos/kilogram)

Tradabl~ Factor
Revenues Input Costs Costs Profits
Private prices 27.42(A) 9.53(B) 7.40(C) 10.49(D)
Social prices 22.79(E) 11.7Y(F) 7.97(G)  3.03(H)
Effects of
divergence 4.63(I) (2.26) (J) (0.57) (K) 7.46(L)

The net transfer, 1, of 7.46 is the output transfer, 4.63,
less the¢ Iradable input transt:r (2.26), less the factor transfer
(0.57). By definition, L = I-J-K. The net transfer is also the
difference between private profits and social profits. Hence, L
= D-H, and in the example, 7.46 equals 10.49 less 3.03.

The net transfer is the sum of all divergences--market
failures and distorting policies--that cause private profits to
be different from social profits. In the illustrated wheat
system, all of the transfers, except part of that from capital,
were the result of distorting policy not of market failures. All
three categories of policy transfers were positive, indicating

that the government was providing support to the wheat system in

each instance. Because social profits (3.03) were positive, the
system could have operated profitably without any policy
transfers. These transfers (7.46) raised the profits actually

received by farmers and millers from 3.03 to 10.49.

The measure of net transfer, L, cannot be used for
comparisons among systems producing unlike outputs. The ratio
formed for this purpose is termed the profitability coefficient
(PC) and is defined as PC = (A-B-C)/(E-F-G) = D/H. It shows the
extent to which private profits exceed social profits. In the
example, PC = 10.49/3.03 = 3.46. Policy transfers (and a capital
market failure) have permitted private profits to be nearly three

and one-half times greater than social profits.
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The subsidy ratio to producers (SRP) is defined as SRP =
L/E, the ratio of the net transfer to the social value of
revenues. The purpose of this indicator is to show the level of
transfers from divergences as a proportion of the undistorted
value of the system revenues. If market failures are not an
important component of the divergences, the SRP shows the extent
to which a system's revenues have been i.icreased (or decreased)
because of policy. For the wheat example, the SRP is 7.46/22.79
= 0.33. This result means that divergences--almost entirely
policies in this example--have increased the gross revenues of
the system by one-third. If, hypothetically, all policies on
tradable Inputs and factors were removed, the wheat system's NPCO
would have to be increased from 1.20 to 1.33 to permit *he system
to maintain the same level of private profits.
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Box 7.6
Price Policy Graph for Rice In Indonesia

A set of PAMs for the country's principal representative
agricultural systems can provide highly informative pictures of
the existing structure of policies affecting agriculture and a
useful tool of analysis for investigating effects of future
policy change. However, in most countries the information base
does not exist to perwmit construction of historical PAMs f¢hat
would show changes every two or three years as trends in world or
factor prices and technologies changed. Budget data might be
available at best for & few systems during scattered years. But
informed policy analysis requires an understanding of the recent
history of policy changes as well as of the detailed array of
profitabilities in a given base year. This need can he met by
constructing prica policy graphs.

A price policy graph is an illustrative device to permit
easy visual comparisons of year-to-year movements in three kinds
of price series--world prices (cif import or fob export, adiusted
the a domestic wholesale market level), domestic market prices
(at both the wholesale and farm 1levels), and domestic policy
prices (guaranteed floor price to producers and announced ceiling
prices to consumers). Price policy graphs can be constructed for
the principal agricultural commodities produced and for the main
tradable inputs into agriculture, based on annual data for 15 to
20 past years up to the present. They allow quick visual review
of the pattern of price levels and of price stability. The main
item of interest is the extent to which domestic prices are
higher or lower than world prices because of price policy. For
price stability, the issues are whether intrayear domestic prices
have been successfully maintained between announced producer
floor and consumer ceiling prices, because of trade and buffer
stocking policy, and whether interyear domestic or world prices,
both adjusted for inflation, have been more variable. Such
historical graphs, when continuously updated, are excellent

complements to PAMs.
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The illustration describes rice prices in Indonesia between
1974 and 1985. The National Food lLogistics Agency (BULOG) has
successfully implemented a buffer stock policy for rice since
1974. Through good management and well-designed and located
warehouses, BULOG defends a paddy floor price to farmers by
buying at the announced floor price and usually holds a rice
ceiling price for ccnsumers by selling rice from their stocks
when the wholesale price approaches the ceiling. The success of
the floor price is demonstrated in the price policy graph; the
wholesale price in East Java (the main production and consumption
region in Indonesia) has only rarely and temporariiy failen
beneath the policy-deterwined floor price. Financing for BULOG
is provided by an essentially open line of credit at the central
bank, and the marketing margins are maintained wide enough to
encourage the private trade to dec the bulk of the provisioning
(BULOG never buys or sells more than 15 percent of rice
supplies). Price stabilization has thus been done etffectively.
BULOG has held 3~4 months of stocks in its warehouses and has
varied its purchases of imports to keep the nipeline at desired
levels. Price policy has thus been geared to trade policy since
BULOG has had an import monopoly and has varied imports to
maintain domestic policy prices.

Th> graph also shows the annual and trend levels of
Indonesian and comparable world prices of rice. In setting
domestic rice price 1levels, 1Indonesian policymakers have
attempted for the most part to approximate the eoxpected trend of
world prices. Between 1973 and 1982, on average the trend
domestic price was somewhat lower than the trend world price.
This disincentive to production was countered with technology and
investment policies and with very substantial subsidies on
fertilizer to induce adoption of fertilizer-intensive HYVs.

The recent decline of the world rice price is directly
related to 1Indonesia's own successes in stimulating rice
production and hence in shifting its international trade position

from being a net importer of nearly 2 MMT to becoming a net
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exporter of 0.5 MMT. Rough estimates have shown that this net
trade shift of 2.5 MMT by Indonesia in a world rice market of
only 11-12 MMT could itself have been responsible for a decline
in the world price of rice of perhaps $125/MT. This unwanted
"large country" market power in the world rice market provides a
piece of the puzzle in understanding why Indonesia's success in
achieving rice self-sufficiency has created largely unforeseen
difficulties in managing rice policy under changed circumstances.
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Box 7.7
Projected Impact of Price Policy Changes on
Private Profitability of Portuguese Agricultural Systems

Table 7.7 contains the results of private profitability
calculations for 33 Portuguese agricultural systems during the
base year of data collection, 1983, and projections for 1996.
The set of agricultural prices facing producers in 1983 will
undergo major changes because Portugal joined the European
Economic Community (EEC) in 1986, and for 10 years until 1996 the
country will gradually align its agricultural prices to those of
the EEC's Common Agricultural Policy (CAP). The projected
private profitabilities for 1996 thus reflect projections of CAP
prices and hence of Portuguese prices for that Year.

Complete PAM analysis was carried out for all 33 systems,
organized by commodity, region, and technology. But only the
private profits are reported in the table, because the policy
question is whether adoption of the CAP price regime will cause
the need for large adjustments in any of Portugal's agricultural
regions. The projection results indicate that relatively easy
adjustments are in store for the main farming systems in the
center (Ribatejo) and in the good soil areas in the south
(Alentejo); wheat and corn are projected to become less
profitable while sunflowers, sugar beets, tomatoes, melons, and
rice will gain in profitability within the .CAP regime. The
private profits of dairying in the Azores Islands decline but
remain positive so no major difficulty is foreseen there. Large
losses in private profits are projected for the poor soil areas
of the south (Alentejo) and for the Northwest. The large farms
in the south might need to convert their grain farming to pasture
or forages or to forestry. But the very small-scale farmers in
the dense.:. populated Northwest are 1likely to experience a
process of accelerated structural change 1ir CAP prices cause
private profits to be as negative as those projected. In this
way, construction of PAM budgets for all of Portugal's principal
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commcdity systems permits identification of how large changes in
price policy will 1likely trigger difficult or easy regional
adjustment.
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Table 7.7
Farm-Level Profitatability by Soil Type and Crop, 1983 and 1996
(in Thousands of Escudos per Hectare)

1983 1996 .Profitability

Profitability " Base Case
ALENTEJO
Cryland, A and B soils:
Wheat 23.0 1.1
Sunflcwers 2.8 2.6
Dryland, € and D soils:
Wheat 7.6 -8.0
Sheep, medium technology 10.8 -1.3
Sheep, high technology 3.8 -1.0
Beef, pasture-fed 2.4 -0.8
Irrigated:
Rice 64.9 83.6
Tomatoes 79.3 85.1
Ribatejo
Dryland, sprinkler irrigation:
Wheat 60.2 24.0
Corn 87.5 28.4
Sunflowers 31.9 3.8
Sugar beets 140.5 35.4
Wine
Flood irrigated: ‘
Tomatoes ' 48.8 51.8
Melon 133.6 126.4
Rice ' 77.6 105.8
AZORES
Dryland:
Milk 36.0 24.4
Northwest
Dryland, traditional technoloqies:
Milk -85.4 -137.9
Corn ~-0.5 - 3 1 . 8
Potatoes 48.2 31.5
Wine -43.4 -45.5
Dryland, medium techriologies:
Milk 75.9 -94.6
Corn 9.6 =34.3
Potatoes 61.4 48.4
Wine, ramada 27.7 19.0
Dryland, specialized technoloqgies:
Milk 56.5 -116.6
Potatoes 78.8 65.2
Wine, cordao 243.8 236.3

Source: Scott R. Pearson et al., Portugese Agriculture in
Transition, Cornell University Press (1987), pp. 246-47.
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Box 7.8
Profitability and Technical Change in Rice Production
in Four West Africar Countries

The social revenues, costs, and profits reported in Table
7.8a pertain to rice in four West African countries--three with
interior locations, Burkina Faso, Mali, and Niger, and Senegal
with a coastal location--during tha late 1970s. The PAM analysis
shows that rice production in the three interior countries could
compete efficiently with imported rice, in part because of the
"natural protection" afforded by high transport costs, but that
Senegal suffered social losses in all locations except where both
production and consumption occurred at a great distance from the
port, thereby also receiving some "natural protection."

These results provide useful baseline information to
decisionmakers who are considering public investments or
acricultural research allocations for rice development in these
four Sahelian countries. On the basis of cost and world price
informat.on applicable when the study was completed (in 1979),
rice production in the three land-based countries was sociully
profitable, though only marginally for output produced at a
distance from main consumption centers and consumed in those
centers. Therefore, any cost-reducing technical changes would be
efficient because they would create additions to social profit.
In Senegal, however, investments in projects or research for rice
production would have to offset quite substantial existing social
losses bhefore they would begin to offer net social profit. Such
investments would have to be very productive to overcome the
unattractive starting conditions, especially for rice that
substituted for imports in the main consumption centers (the port

cities where imports are cheapest).
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Table 7.8a

Social Returns, Costs, and Profits

or Alternative Locations and Milling Techniques*
(Francs per kilogram of rice)

Social returns

(cost of imported Net
rice, main con- Social social
sumption center) costs profitability

INTERIOR COUNTRIES
Small-scale hullers
1. Production at average distance,

consumption at main center 97.0 86.2 10.8
2. Consumption at production ctr 99.2 84.0 15.2
3. Production at distance,

consumption at main center 97.0 89.9 7.1

Large-scale mills
4. Production at average distance,

consumption et main center 97.0 90.8 6.2
5. Consumption at procduction ctr 99.2 88.6 10.6
A. Production at distance,
consunption at main center 97.0 94.5 2.5
SENEGAL

Small-scale hullers
7. Production at average distance,

consumption at main center 79.0 86.2 -7.2
8. Consumption at production ctr 81.2 84.0 -2.8
9. Production at distance,
consumption at main center 79.0 89.9 -10.9
10. Production and consumption
distant from port 84.9 84.0 0.9

Large-scale mills
11. Production at average distance

consumption at main center 79.0 90.8 -11.8
12. Consumption at production ctr 81.2 88.6 ~-7.4
13. Production at distance,

consumption at main center 79.0 94.5 -15.5
14. Production and consumption

distant from port 84.9 88.6 -3.7

Source: Charles P. Humphreys and Scott R. Pearson, "Choice of
Technique in Sahelian Rice Production," Food Research Institute
Studies, 17 (1979-80): 251.
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Table 7.8b presents the results of partial budgeting
analyses that investigated the social gain or loss from
introducing alternative labor-saving technical changes in rice
systems located in the three inland countries. The table was
constructed by wusing detailed information on several labor
constraints, which is available in the article from which the
table is drawn. The results show the possibility of soc’ 1 gains
from introducing animal traction, improved manual equipment, and
small motorized threshers, and the likelihood of social losses
from introducing motorized techniques, which saved labor time but
reduced labor productivity. This kind of analysis is also very
informative for project planners or allocators nf research funds,
if the technical changes they might introduce would attempt to
break labor constraints in the rice-farming systems. With
relatively 1little additional effort, beyond the initial
construction and analysis of the budgets, the analyst can thus
identify both baseline efficiencies and likely social gains or

losses from specific technical changes.



Table 7.8

Net Savin
in Techni
(Francs p

b

gs Over Manual Cultivation from Changes
ques, Inland Countries#*
er hectare, except as noted)

Labor Value of Other Additional Other Possible
saved labor indirect direct costs indirect vyield Net
Description (days/ha) saved@ savings® of techniques costs€  effects gaip
Basic manual sygtem
dam irrigaticn 250 50,000 -— 104,108 - 3.5 -
Ox land preparation
and transport 36-41 7,800° 812f 5,264 112 ambiguous 3,236
Power tillers 45 9,000 860f 14,410 576 nil -5,126g
Tractor plowing,
seeding, & transporth
Compared to :
transplanting 95 19,100 1,760 21,0519 2,697 negative -2,988
Compared to .
broadcasting 58 11,600 3,0241 22,209 521 ambiguous -8,106
Manual rotary hoe 12 2,400 48 223 0 nil 2,225
Ox-drawn seeder & weeder
Compared to
transplanting 55 11,000 720% 972 2,186 negative 8,562
Compared to . .
broadcasting 20 4,000 2,140k 972 2 positive 5,166
Herbicides 30 6,000 120 7,070 274 nil -1.224
Small motorized
threshers
2.5 ni/ha yield 23 4,500 0 2,120 0 positive 2,380
3.5 ut/ha yield 32 6,300 0 2,968 0 positive 3,332
large~-scale stationary
threshers
Without transport 27 5,400 0 13,045 0 negative -7,645
With transpert by
tractor 37 7,400 0 17,122 0 negative -9,722

Source: Cnarles p, Humphreys and Scott R. Pearson, "Choice of Technique in Sahelian Rice
Production,™ Food Research Institute Studies (17): 254-55,

:At 200 francs/day.

clncludes estimated interest cn working capital for lavor and other inputs saved.
Includes tne estimated value of Charges for working capital on expenses for operation
and maintenance of new eguipment and on other additional inputs.

e alues are totals per ha, not incrumental savings or costs.

gBased on 33 lapor days.

Includes 500 francs saved tecause there is less use of hard tools.

gA.ssuxres doudle crepping.

iRequlrea 35 hp tractor, disc plow, disc harrow, seed drill, and trailer,
Includes 1,000 francs for hand tools.

iIncludes 35 kg extra seeds for drilling.

llncludes 25 kg seeds savedloy drilling.

Raaiimac »diATda . A F~ o



CHAPTEFR 8
COMMUNICATING RESULTS TO POLICYMAKERS

Policy analysis has a specific goal--to use economic methods
and empirical information together in ways that will assist
policymakers in choosing among alternatives. Methods are
interesting in their own righ% because they impose economic logic
and consistency ta aid the understanding of eccnomic phenomena.
The PAM method, feor example, is highly useful as a way of
thinking about how various policies combine to create inefficient
allocations of resources among economic systems.

But policymakers typically need mor. than logical frameworks
for thinking about policy transfers. Datu need to be assembled
for principal economic activities and then analyzed within the
logical frameworks. Ir. this contexi., the PAM approach also
serves as an "empirical procedure" to organize, analyze, and
interpret information. Selection and application of appropriate
methods of analysis, therefore, are the first two essential steps
in carrying out policy analysis--for &egriculture or for any
other sector of the economy. These two pro:edures have thuz been
the focus cf the first six chapters of this manual.

Two further tasks---interpretation and communication--remain
for theose whose job it is to carry out empirical arialysis of
actual policy choices facing countries. The first of these,
intevrpretation of the results within the context of polaicy
environments, is done at two levels. The first is to understand
the technical meaninis and implications of the results. The PAM
analyst, as an example, needs to have a clear ur.derstanding of
what negative social profits cr positive net transfers actually
imply for an agricultural systemn.

The second level of interpretation is to understand the
lessons that can be drawn from analytical results in order to aid
the assessment of al%ernative policy choices. If the PAM for an
agricultural system indicates the existence of high private

profits because of very large nositive policy transfers that more
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than offset negative social profits, the analyst needs to
investigate who would gain or lose from policy changes and
whether any nonefficiency objectives are aided enough to justify
the efficiency losses. To carry cut this second kind of
interpretation, the analyst needs *o think in exactly the same
terms that the careful policymaker would do to assess tradeoffs
among government objectives in policy analysis. Interpretation
of PAM results was therefore the focus of Chapter 7.

Still, the work of the policy analyst is not yet completed.
A final task remains on the agenda. The results and their
implications have to be communicated effectively to the
prlicymakers. No matter how appropriate the methodology, how
accurate the empirical information, and how complete the
interpretation of results, all of the analyst's work will be in
vain if those who make policy decisions are unable to understand
it. This process of communication of the wmethod, data, and
results of policy analysis is done both in writing and orally.

Policy memoranda (memos) and oral reports are essential
aspects of goou policy analysis. If done effectively, they are
the basis of developing strong working relationsnips and mutual
trust between economic technicians and policymakers. Ultimately,
econoiric analysis will only be used importantly by policymakers
if they are convinced that it has been done correctly, has been
based on all available information, and has been interpreted in
ways that illuminate the choices they face. Effective
communication, therefore, is a critical final step of policy
analysis.

The purpose of this chapter is to assist the analyst in
communicating the results of PAM analysis. The two following
sections offer practical suggestions for effective writing of
policy memos and clear presentation of oral reports. The
concluding secticn argues that methods and presentational

techniques should be designed together.
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Practical Suggestions for Effective Writing
of Policy Memos

Skills in written communication are an important aspect of
effective agricultural policy analysis. Some analysts are very
good at the first three parts of policy analysis--understanding
methods, collecting informatier, and interpreting results--but
their effectiveness i3 nevertheless limited because they are
unsure how to explain results to policymakcrs. This inability to
write a good policy memo is only rarely caused by the analyst's
lack of skills in writing in his country's language. Instead, it
is often an inablity to state information in ways that are easily
understood hy policymakers.

Policymakers as a group are busy people. Most. have not
studied economics at all (or lately), and some seem to feel that
economics and economists exist more to cause problems for them
thian tc help them make better informed decisions. Only the few
highly trained economists among them have any patience with
technical economics jargon, and usually the small subset of
policymakers who have been fcrmallv trained in economics are the
only ones who receive mu:h intellectual excitement from
understanding the intricacies of economic methods. For most
policymakers, therefore, an inherent distrust of economics
combines with an intense dislike of economic jargon and rethods.
This situation puts most economic analysts at a severe
disadvantage. Analysts in this common circumstance have a
particularly strong need to be able to communicate clearly, or
they may be igncred.

What is it that busy policymakers would like to see in their
policy memos? Analysts might imagine themselves in the positions
of policymakers to whom they report to help answer this question.
Basically, very busy people, who need to make decisions often,
usually seek three cormon dimensions in a policy memo--brevity,
clarity, and organization. Each policymaker will have his or her
own style, but almost all will prefer that the length of their

policy memos be in the range of five to ten pages (typed and
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double-spaced) . Writing concisely and clearly is much more
difficult than writing without any pace limits. (There is an old
saying that goes "I would have written you a short memo. But T

did not have time, and so I wrote you a long one.")

Brevity and clarity in composing policy memos are aided by
using consistent principles of organization. Busy policymakers
want to be sure that all relevant topics are covered in a logical
order. For this reason, analysts are well advised to adopt a
standard format to use in writing policy memos. One such
suggested format for presenting the essential elements of policy
memos 1is summarized in Table 8.1. A series of short examples,
tollowing the format, is presented in Box 8.1. The remainder of
this section discusses each of the seven elements of this format.
By following this organization for policy memos, analysts who
have experienced difficulty in communicating with policymakers
should be able tc improve the clarity of memos while shortening
the length of then.

Policy Issues

The first suggested element in a good policy memo is a
brief, but clear, statement of the specific policy issues that
are addressed in the memo. This statement needs then to be both
narrowed and broadened. It is narrowed by clzrifying the exact
aspects of the issue that can be addressed in the analysis, and
it is broadened by stating how the specific issue fits into the
wider policy context. The point is toc be very clear about the
limits of the analysis and where the results fit into the bigger
pictura. This task 1is best done in one long or two short
paragraphs, requiring less than one page.

Method of Analysis

The next entry in the memo is an intuitive summary of the

method of analysis that has been used to generate the results.
This section is often the hardest one for analysts to write
effectively because they tend to tell policymakers far more than
they want or need to k .ow. Analysts should remind themsalves

that this is not the place for lectures on economic principles.
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This part of the memo, above all others, must be clear and brief;
otherwise, policymakers will be forced to take the results on
faith--since they will not have been able to understand how they
were obtained--or to ignore the whole exercise. Hence, the
memo-writing analyst faces a balancing act: write just enough
about method, but not too much.

How much is enough depends in part on the complexity of the
method. As a general rule of thumb, however, the entire

discussion of methods of analysis should not take up more than

one page. It should normally cover the five components outlined
in Table 8.1.
The first two are the most important. Even though the

policymaker probably is not interested in technical details, the
basic logic of the method and why it is appropriate for the
specific policy questicn being studied should be addressed.
Stating these two things briefly can be a very difficult task;
the very best teachers of eccnomics often require several years
before they understand methods well enough to explain them in
simplified terms. Here is one place, therefore, where analysts
new to a methoed might want to seek the assistance of those who
have had more experience with it. The explanation needs to be
made intuitive for policymakers or it will fail.

The three other parts of summarizing the method are more
straightforward. Policymakers should be told whether the method
is well known, fairly standard, or experimental; what strengths
and weaknesses of the method will influence the results for the
specific policy in question; and what qualifications are usually
made to results obtained with the method. The discussion in this
part should focus solely on method and not anticipate the results
that will be reported later in the memo.

Information Needs

This secticn is perhaps the easiest to prepare because it is
rarely difficult for policymakers to follow a discussion of
information needs. There is sometimes a temptation, however, for

some analysts--perhaps those whose main interest is in field work
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and data collection--to go on at excessive length about details.
The rule, again, is to tell the policymaker only as much as he
needs to know. But because the results from the analysis are
necessarily only as good as the quality of the information used
to generate them, policymakers do in fact need to know quite a
lot of the detail concerning data inputs. This section,
therefore, often runs to as much as two pages.

it 1is helpful to divide information needs into four
categories. The most critical of these lists the essential dJdata
requirements for the analysis. In all economic methods, certain
kinds of data are so important that they "drive the system" since
the results depend fundamentally on them. The second kind of
information is that which assists interpretation of the results,
but is not required simply to apply the method. If category one
data are unavailabkle, the method cannot be used; if category two
data cannot be found, the method can still be used, but some of
the richness of interpreting the results is lost. Policymakers
also need to hear briefly about a third kind of information--the
main assumptions used for parameters that are entered from
outside the method, and what procedures the analyst used to
substitute for missing data. Finally, it is desirable, though
not always essential, to provide policymakers with historical
information to help them place the results in a broader context.
Often, they will already have this kind of background
information.
Interpretation of Results

This section is located at the center of the policy memo

appropriacely, becauss it is the central part of the exercise.
here 1is where the analyst has to explain what the results are and
what they mean for the issues under study. This process needs to
be done carefully and can require up to two pages (or even nore
for larger studies).

Experience points to a four-step procedure in setting forth
and explaining results of policy analysis. The first and most

obvious is to catalogue the principal results obtained from
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analyzing the empirical information through use of the selected
method. The trick here is to scale down the mass of possible
results and to report only those that are specifically used in
the policy discussion. Usually a second category of results
comes from carrying out sensitivity analysis, that is, changing
key data, parameters, or assumptions *o study the affects on
major results. A third and more difficult task is explaning the
meaning of the results, first, in the context of the method, and
then for the policy issue under examination. This requires
focusing on the results from the viewpoint of information and
insights that policymakers will need to wake better decisions.
To this same end, the fourth kind of interpretation is to qualify
the meaning of the results because of inherent limitations in the
method or missing information. The purpose 1is to let
policymakers know how much faith they should have in the results.

Implications of the Results for National Interest Groups

This section is an extension and summary of the results that
draws several lessons that policymakers typically require. Five
steps are suggested: (1) review the policy choices; (2) point out
the likely gains and losses with each of the main choices: (3)
make rough estimates, if possible, of the magnitude of the gains
and losses for each of the principal interest groups; (4)
identify the primary government objectives (efficiency, income
distribution, food security) that would be affected positively or
negatively by the policy choices; and (5) sketch estimates, where
feasible, of the size of the likely tradeoffs between government
objectives associated with each of the policy choices. The
purpose here 1is Cto clarify the impact of policy change on
political interest groups and on government objectives. It is
not desirable for the analyst to include any of his own value
judgmants about what he feels are good or bad outcomes. The task
of the analyst is to make objective evaluations of the likely
impacts of potentia. policies. The policymakers then must choose

among alternative outcomes.
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International Ramifications of the Results

This section is especially important for countries that are
large traders on international markets and key actors in the
international economy. It is less critical for small developing
countries that are price takers in the world markets and that
generally follow rather than make international economic trends.
Still, all countries need to be concerned about the international
ramifications of their domestic policy actions.

Policymakers need to be warned if domestic policies might
have negative international effects. What is suggested here is a
very brief summary--only one paragraph unless the international
effects are unusually large. The summary might contain
references to three possible kinds of international influences:
international trade effecits and consequent impacts on world
prices, if any; international factor effects (foreign investment
and labor migration); and effects on international diplomatic
obligations, including consistency with membership in
international organizations and impacts on bilateral foreign
policy.

Summary of the Pros and Cons of Policy Choices

The executive summary should consist of a single paragraph

aimed at exceptionally busy people in the very highest ranks of

government. It should state the essence of the policy memo.
Like the body of the memc, it should not offer any
recommendations as to selection among policy choices. The

executive summary should focus on three topics: (1) lessons of
the empirical analysis, that 1is, the principal results; (2)
contributions of the analysis to the policy debate for the
specific issues being addressed; and (3) identification of the
likely consequences for interested parties of each of the

alternative policy choices.

Practical Suggesticns for Effective Oral Presentations

In ideal situaticns, pclicy analysts have ampie time to

finish and interpret their results, to prepare a complete
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technical paper describing their work, to write a careful policy
memo along the lines suggested in the previous section, and,
finally, to make an oral presentation of the analysis. This
ideal is often not realized in busy planning agencies, especially
those that are overworked and understaffed. But even when
corners must be cut, the progression usually follows roughly the
same order--from method to data to analysis to results to
interpretation to technical draft to policy memo to oral report.
Even if that ordering is altered--for example, if oral reporting
precedes some of the writing--the suggestions offeraed in this
chapter should be applicable.

Much of what needs to be done to prepare for effective
presentation of oral reports is identical to what has just been
reviewed for written presentation of policy memos. The substance
of the analysis is, of course, the same whether one presents the
story on paper or aloud. Therefore, if the analyst is forced to
make an oral report before he has had time to write up his policy
memo, he shcould follow the substantive outline set out in Table
8.1 and illustrated in Box 8.1. The seven htadings-- issues,
method, information, interpretation, national implications,
international ramifications, and summary--serve to organize oral
reports equally as well as memos. Substantively, therefore,
there are no real differences between written and oral
presentations. Oral reporting requires some additional
preparation, however, because the analyst has the choice of using
handouts and other presentational aids.

Handouts

Handouts, as their name implies, are materials that the
analyst decides to give to those 1listening to his oral
presentaticn. A well-organized speaker will put together a
carefully selected set of materials in advance of the talk and
then make enough copies of the packet of materials to satisfy the
expected number of attendees at the presentation.

The packet of handouts is then used as a teaching aid during

the presentation.
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What should the packet of handouts contain? Candidates for
inclusion are an outline of the material to be presented,
explanatory notes covering informational or technical details,
and tables, charts, or figures that illustrate data inputs or
results. Outlines are nearly always a good idea. Their obvious
advantage is to provide a clear road map of where the report is
headed. The only disadvantage of using outlines is that they
often make clear when the analyst is poorly prepared. But these
problems will almost always arise during the discussion anyway,
and so little is to be gained by avoiding handing out an outline.

The use of explanatory notes and tables, charts, and figures
is less obvious. 1Inexperienced speakers sometimes hand out lots
of these materials in the hope that doing so will allow them to
avoid unnecessary detail and get to the main points. Most often
the opposite occurs; curious (or occasionally bored) listeners
instead ask endless questions about the handouts, and the speaker
becomes hopelessly mired down in the details that he had hoped to
avoid. The 1lesson, then, is to hand out explanatory material
only if one is prepared to take the time to discuss and defend
it. Those who truly want to assist the analysis will usually be
willing to read written materials and to sit down privately with
the analyst. The others, regrettably, are often there to "score
points" for themselves or their acgencies. Too many handouts,
therefore, cause problems for a speaker because they encourage
peripheral questions that consume precious time and, sometimes,
Create unnecessary embarrassment when detailed queries cannot be
answered.

In presentation of PAM results, & good rule of thumb is to
hand out a fairly detailed outline of the talk, perhaps one page
(typed and doubled-spaced) per hour of presentation; a figure,
such as Table 2.1, that summarizes the PAM method; a tawle that
summarizes *the main budget data used, but does not include all of
the detailed breakdowns; a table that summarizes the main world
price data and social price estimations used; charts showing the

principal results for all systems in PAM format; and tables of
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the main ratio indicators if the systems produce unlike outputs.
The degree of detail needs to match the policy issues addressed
and the length of time available for the presentation.

Other Presentational Aids

The foregoing materials need not be copie@ and handed out if
visual aid equipment is available. Some speakers prefer instead
to us: overiiead projectors and transparencies to assist their
presentations. Others use the visual aid equipment but also hand
out the naterials that will be screened during the talk. This
allows the speaker to refer easily to the materials and the
parti:ipants to have their own copies during and after the talk.

One of the most common presentational aids 1is the
chalkboard. Effective use of a chalkboard is a far more
complicated task than 1is apparent to most. Inexperienced
speakers are generaliy better off if they concentrate on handouts
(complemented with overheads at times) and use chalkboards orly
very occasionally. Using chalkboards well requires much more
than being able fto talk loudly and to write legibly; it requires
excellent organization and advance planning. If the speaker is
sufficiently secure in his knowledge of the material to be
presented and acequately experienced in developing his argument
sequentially, use of chalkboards can be an extremely effective
means of communication. Detailed chalkboard plans are put
together instead of speaking notes, and participants will marvel
at how it is that the desired material is always available as the
talk progresses whereas only the unneeded has been erased along
the way. But this skill is one that only the best professional
lecturers have developed. pPolicy analysts whose jobs require
oral reporting only on an irregular basis are better advised to
use handouts, not chalkboards.

Virtually all speakers prepare and use speaking notes to
guide their talks. Those who are very unsure of their material
sometimes write out the entire talk before presenting it. Some
even read their written speeches when giving reports or seminars.

For policy analysis, reading aloud is almost always a bad
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approach; perhaps only one person in twenty sounds more
convincing while reading than he does while speaking.

At the other extreme are those who are very confident about
their material. Often they will write their technical papers and
policy briefs, carefully prepare a detailed outline, put together
a packet cof handouts, and never bother to use any notes during
the presentation. This confident approach is impressive (if it
works), but it is also very risky. Until policy analysts gain
ample experience in both economic analysis and oral presentation
of results, they should follow a middle road on using notes.
This means preparing a modest number of points that amplify the
Key 1items in the detailed outline. Generally, confident,
experienced speakers have such notes in their hip pockets, even
if they never have to use then.

Designing Research _and Commuricating Results

An appropriate way to close this chapter is to highlight a
critical relationship in effective policy analysis. Appropriate
choice of research methods to mest policy needs is the first step
in policy analysis. careful compilation of relevant information
is the second, and correct interpretation of results 'in the
context of policy choices is the third. Without gooé research
design, therefore, the analyst has no story to tell. But that
story needs to be heard by the policymakers or all of the
research work will have only academic value.

This chapter has focused on the essential need of
communicating results for effective policy analysis. If both the
design of research (the first three steps) and the communication
of its results (the fourth step) are equally essential, the
relationship between design and communication should be
recognized from the start. Research designs need to be
simplified so that their results can be easily communicated to
nontechnical policymakers. For this reason, the PAM approach was
designed both as a logical framework for policy and efficiency
and as a method for empirical application. PAM results,

consequently, can be easily communicated to policymakers.
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Tabie 8.1
Essential Elements of Policy Memos

1. Policy issues: brief statement of a) the specific policy
issues to be addressed in the memo, b) the aspects of the issues
that the analysis covers, and c) the wider policy context within
which to view the specific policy under consideration.

2. Method of apalysis: intuitive summary of a) the basic logic
of the method of arnalysis to be used, b) why the method is
appropriate for the particular pelicy guestion being studied, c)
how extensively the method has been applied in acadenmic analyses
and in policy analyses, locally and abroad, d) the principal
strengths and limitations of the method, and e) the main
qualifications that use of the method entails.

3. Information needs: summary listing of a) the essential data
requirements for the analysis, b) complementary information that
assists interpretation of results, but is not essential for
application of the method, c) principal assumptions used for
exogenous parameters or missing data, and d) historical
information that is used to provide context for interpretation of
the results.

4. Interpretation of results: full ~xplanation of a) the results
obtained from analyzing the empirical information in the context
of the selected method, b) the sensitivity of the base case
results to changes in key data, parameters, or assumptions, c¢)
the meaning of the results within the selected method and within
the context of the policy issue being studied, and d)
qualifications of the results arising from limitations inherent
in the method selected and missing information.

5. Implications of results for national interest qroups:

brief summary of a) the policy choices, usually continue the
status quo, do more, or do less, b) the likely gainers and losers
from each of the choices, ¢} rough orders of magnitude of the
likely size of gains and losses for principal interest groups, d)
the main government objectives that would seem to be furthered or
harmed by the policy choices, and e) rough orders of magnitude of
the 1likely trade-offs between government objectives associated
with each of the policy choices.

6. International ramifications of results: short discussion of a)
rough magnitude of the policy choices on the country's quantities
of import demands or export supplies of affected commodities, and
on the levels and instabilities of world prices of those
commodities, b) 1likely impact of the policy choices on
international flows of capital or labor, and c) likely effect ot
the policy choices on the country's international diplomacy,
including obligations to international organizations such as the
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World Bank, the International Monetary Fund and the General
Agreement on Tariffs and Trade.

7. Summary of the pros and cons of policy choices: single
paragraph executive summary that a) highlights the lessons of the
empirical analysis, b) states clearly what the analysis
contributes to the policy debate, c) identifies the likely
consequences for interested parties of each of the alternative
policy choices, but d) does not offer any recommendations on
selection among the policy choices.
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Box 8.1
Illustrations of Elements of a Policy Memo

ll

Policy Issues

a. Our government 1is considering whether to allocate a
substantial amount of agricultural research resources into
the development of high~yielding wheat varieties for the
good soil areas of tne southarn region.

b. This memo summarizes the results of research that
measured the degree of efficiency and effect of Jgovarnment
policy on the existing technclegy for producing wheat in the
target zone.

c. These i1esearch results need to be complemented by similar
analyses of the existing efficiency of other agricultural
systems and of the potentials for cost~-reducing
technological improvements in those systems so that the
government can allocate 1its agricultural research resources
most effectively.

Method of Analysis

a. The method of analysis used to measure the efficiency and
effects of policy for the good-soil, southern wheat systenm
is the policy analysis matrix (PAM), which measures
profitability in actual market (private: prices and in
efficiency (sccial) prices.

b. The PAM method thus shows the actual revenues, costs, and
profits that southern wheat farmers and millers are
experiencing and those they would realize if they received
sales revenues and paid costs of production based on prices
that would allocate resources most efficiently.

c. Variations of this method have been widely used in both
academic studies locally and abroad and in policy work in
international aid agencies and agricultural research
centers. However, this study is the first one based on PAM
in this ministry.

d. The principal strength of PAM is that it gives measures
of the cconomic efficiency of existing agricultural systens
and of the effacts of policy on those systems. Its main
limitation is that its results are for a base year and thus
need to be altered as principal parameters (such as world
prices of outputs and ints, wage rates, interest rates, as
well as farming and urocessing technologies) change over
time. The method, however, can readily accommodate such
parameter changes.

e. The PAM efficisncy measure, social profitability, is a
requisite first step in the analysis. The next steps are to
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examine how much improved wheat technologies, developed with
the research expenditure, might increase yields or save on
inputs and thus reduce per unit costs, and to contrast those
results with similar studies for other systems that could
benefit from more agricultural reseaich.

Information Needs

a. The basic information required for PAM analysis comprises
budget data (revenues and costs), broken down into prices
and quantities for a representative wheat farm in the
good-soil area of the southern region and for post--farm
marketing and flour milling, world prices for products or
inputs that are either imported or exported, and estimates
of the efficiency values of wage and interest rates.

b. The basic PAM data nced to be complemented by anticipated
future changes in the budgets (related to the newly
develcped technolcgies), world prices, and factor (labor and
capital) prices.

C. The budget data are complete and reliable, because they
were compiled from agricultural census data, farm group
information, and field surveys. The principal assumptions
are that the sociai value of capital is 8 percent plus the
rate of inflation and thal the social value of skilled labor
is 23 percent less than the actual market wage rate,
reflecting taxes for pension contributions paid by
employers.

d. No comnplete historical budget data for this area are
known to exist. The current representative technology has
spread gradually through the region during the past two
decades.

Interpretation of Results

a. In the base year (1983}, the representative wheat systenm
was very profitable; priv.te revenues were 27.42, private
costs were 16.92, and thus private profits were 10.50.
Profitability was maintained at social prices. Social
revenues, 22.79, were 4.63 less than private revenues
becaurie of import quotas on wheat; social costs, 19.76, were
2.84 above private costs mainlv because of subsidies on
fertilizers and credit; and therefore social profits, 3.03,
although positive, were 7.47 less than private profits.

b. Projections to 1995 were made, using various assumptions
about future world prices and factor costs, and the wheat
system remained «cccially profitable under all reascnable
sets of assumptions. No changes in technology were
projected, because that analysis awaits information from
agricultural research.
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c. Two principal lessons emerge from these results. First,
the current system operates efficiently and so all increases
in social profit, arising from new agricultural research,
will be net gains to the economy. Second, goverrment
policies-~-the import restrictions on wheat and the subsidies
on fertilizer and credit--are resulting in excess private
profits for good-soil wheat farmers.

d. The efficiency results appear robust because they are
based on complete data and because they were realized under
a wide variety of assumptions for key variables.

Implications_«f_Resilts for National Interest Groups

a. The policy choice is whether the government should decide
to allocate new research funds for southern region,
good-soil wheat.

b. The main benefi:iaries of successful research results
would be the wheat farmers and to a lesser extent the flour
millers in the target region. These farmers have farm wages
and incomes that are currently among the highest in the

country. These farmers are already benefiting from
agricultural price policies affecting wheat and inputs (see
4. above). There are no obvious losers, other than

taxpayers or those who would benefit if the research funds
were spent elsewhere.

c. The size of the gains for wheat farmers is not yet
estimable because no new budget data are now available on
potential revenues and costs for the new technologies to be
developed with the research funds.

d. Successful research on wheat for the target area would
likely advance *wo objectives of food policy but probably
not the third. It would improve the efficiency of an
already efficient system, and it would increase the
productivity and reduce required imports for one of the
country's staple foods and hence probably further food
security. But the income distributional effects are not
likely to be positive, because the technical innovations
would aid mainly large, well-off farmers who employ
capital-intensive, production techronlogies.

e. The policy trade-off is thus to compare gains in
efiiciency and (probablv) in food security with costs 1in
income distribution. The decision will depend on the
results of similar analyses for other commodities,
technologies, and regions.

International Ramifications ¢f Results
a. Successful research is expected to reduce recent levels
of imports of wheat by up to one-third or about a maximum of
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150,000 million metric tons. This result is not expected to
cause problems with the country's foreign wheat suppliers or
to have any noticeable impact on price levels or variability
in international markets.

b. A marked expansion of domestic wheat production is not
expected to have any important impact on foreign investment
or on international flows of migrant laborers.

Cc. No negative ramifications for the country's foreign
policy are anticipated. 1Investment in agricultural research
to develop new technology creates no large conflicts, except
for some unhappiness among wheat exporters abroad. The new
research, if approved, would be done in collaboration with
CIMMYT (the International Maize and Wheat Improvement
Center).

Summary of the Pros and Cons of Policy Choices

a. Wheat in the good-soil areas of the southern region is
currently produced efficiently. Farmers there could earn
profits even if they did not receive the transfers from
existing policies that substantially protect wheat prices
and subsidize tertilizer and credit.

b. The government is deciding whether to allocate large new
amounts of agriciltural research resources to improve
good-soil wheat production in the south. Because the
current production system is efficient, all gains from newly
discovered or adopted wheat technologies will lead to
increases in national as well as wheat farmer incomes.

c. Allocation of public funds for successful wheat research
would thus increase economic efficiency and probably improve
the country's food security as well. But most of the
benefits would accrue to farmers who are already among the
best off in the country. Similar analyses of the extent and
distribution of gains from research reed to be carried out
to assure the best allocation of funds.



APPENDIX A
USING THE PAM ON THE MICROCOMPUTER

This appendix provides instructions on how to use the
microcomputer software to generate PAM activity budgets and
system summary tables. The software is in the form of a blank
template into which cost and revenue data are entered.* The
template organizes the data into activity budget tables and also
aggregates the results into system summary tables. A general
overview of the structure of the template is followed by an
example with specific instructions.

The template 1is written in Lotus 1-2-3. To use the
template, the following equipment is required:

1) IBM PC-compatible computer with 640K RAM,

2) Lotus 1-2-3 version 2.0, and

3) Wide-carriage printer with comprzssed print capability.

The following description of the templite .assumes the reader
is familiar with Lotus. Working knowledge or 1-2-3 commands is
necessairy to use the template. The analyst should consult the
1-2-3 manual, Tutorial Program, or the c¢..iine help facility

(press the Fl1 key) for information about 1-2-3 commands.

Overview of the Template

Figure A.1 shows the physical structure of the spreadsheet
template. To see the template on .lie screen, the user loads the
file named "TEMPLATE.WK1" into Lotus. When the file has been
loaded, it is possible to move around the template using the
arrow keys.

Data are entered into budgets for four activities:

1) Farm

2) Transportation: Farm-to~Processing
3) Processing

4) Transportation: Processing-to-Market

*Software is available from the Bureau for Program and Policy
Coordination, Office of Policy Developwent and Program Review,
U.S. Agency for International Development, Washington, DC 20523.
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Figure A.1 indicates the ranges of these four budgets. The
letter-number combinations are the cell addresses of the upper
left-hand and cover right-hand corner of each range. Systems may
be constructed with all four activities or with any subset.
However, the activity budgets are aggregated on the assumption
that there is a physical flow of product through the system.
This implies that if costs are entered in a particular activity,
the output must "pass through" all of the subsequent activities,
even if there are no costs in the subsequent activities. For
example, if a system contains only the farm-level activity and
transportation to the wholesale market, the system must include
"pass-through" budgets for the farm-to-processing and processing
budgets. Pass-through budgets <o not include any direct costs:
however, they must include cost of commodity-in-process and the
value of the output at private and social prices. Cost of
commodity-in-process and value of output will be identical in
pass-through budgets. After the first activity that includes
operating costs, therefore, all subsequent activities must be
pass-through budgets or include operating costs in addition to
cost of commodity-in-process and value of output.

Each activity includes the following cost and revenue
headings:

I. Fixed inputs
II. Labor
III. Intermediate inputs
IV. Commodity-in-process
(The farm activity does not include the category.)
V. Outputs
VI. Direct taxes
Figure A.2 indicates the number of lines available for each
cost heading. If the number of lines is insufficient, cost items
must be aggregated. The commodity-in-process is included as a
separate heading to permit the transfer of output from one
activity level to the next. The cost of commodity-in-process at
any activity level should be equal to the value of the main

output of the previous level, translated into the appropriate
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units. If this condition is not met, the difference is assumed
to be a tax or subsidy applied on the transfer between
activities.

The cost data for each item in the labor and intermediate
inputs headings must be broken down into one or more of the cost
cateqgories shown in Figure A.3. This breakdown must be done
before the data are entered into the spreadsheet.

The template provides the capability to calculate the annual
capital cost of fixed inputs using the capital recovery factor
method. This feature 1is only provided for the farm and
processing activities. In the two transportation budgets, fixed
input costs must be entered in one ur more of the cost categories
shown in Figure A.3. To calculate the annual <ost using the
capital recovery factor method, the following data are needed for
each fixed input in both private and social terms: rate of
return on capital, initial cost, the current estimate of the
salvage value, the number of years of useful life, and the share
of annual use of the input in the specified activity. When data
are entered, the annual costs will be calculated by the program
using the following formula:

R x (INITIAL COST - SALVAGE VALUE) x (SHARE OF )
1 - 1/1+R)N (1+R) N ANNUAL USE

where R = rate of return to capital, and N is the useful life, in
years. Alternatively, the annual cost of fixed inputs may be
entered directly.

Data must be entered in units that are consistent across the
activities. The farm-level costs and returns must be per area of
land specified in the budget heading. The quantity of farm-level
output must be in terms of the units specified in the budget
heading. The farm-to-processing budget figures must be entered
per unit of the farm product specified in the farm budget. The
processing and process-to-wholesale activity costs and revenues
must be per unit of the processed product specified in the

processing budget heading. The conversion ratio entered in the
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Processing budget must be expressed as units of processed product
per unit of farm product. These restrictions are necessary to
allow aggregation of the activity-level fiqures to derive the
system results.

Data should be disaggregated into the specified categories
and expressed in the appropriate units before they are entered
into the template. After the data have been entered, the
worksheet must be updated to transfer lavels to all of the tables

and to recalculate formulas that give summary results.

Sample Data Entry Session

This section describes the steps used to enter the data.
With Lotus 1-2-3, Version 2.0, load the template into the 1-2-3
worksheet (Lotus command./File Retrieve "Template" [Return]).
The cursor will be at the cell address Al (column A, row 1). The
cursor can be mecved around the spreadsheet by using the arrow
keys. Notice that as the cursor is moved, the top line of the
screen will indicate the cursor's cell address and the contents
in that cell. Move to cell F1. This cell contains the 1label
"System Title", which appears in the cell and on the first line
of the screen when the cursor is placed at F1. With the cursor
at Fl, type the desired name for the system. This name will be
used in all subsequent tebles to identify the system. Choose a
name that will distinguish the system from other systems that
will be generated. In the example, the name given will be
"Wheat, A&B soils". This name identifies the commodity and
additional system characteristics--the soil quality associated
with this system. This is to distinguish it from another wheat

system, which is for poorer quality soil. With the cursor on F1,

type "Wheat, A&B soils". This text will replace the 1label
"System title". Next, move to the address E3. This cell
contains the label "Farm product". Type "Wheat", to replace this

label. Move to G3. This address is to contain the year in which
the data were collected. The label in this cell is "NA". Any
cell in a budget title which indicates "NA" should have a number
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typed in rather than text. In G3, type "1983%", the appropriate

year for the wheat system data. Move to L1 and type "escudos',
Move to L2 and type "Ha" (or "Hectare"). In L3, type "kg" (or
"kilegram"). Move to P1, the address where land area is entered.
This cell has the label "NA". Type "1", NOT "“one'". P3 also
requires a number. Type the rental costs »f the land area
identified in P1, in this case, 2450 escudos per hectare. This

completes the necessary information for the titie of the farm
budget.

The next step is to enter the cost and return data. As was
indicated in the title, the ~osts and returns will be in escudos

per hectare, and the quantity of output will be expressed in

kilograms.

The first cost category is fixed inputs. In the example,
there are seven fixed inputs. Five will utilize the capital
recovery factor method to calculate the annual cost. Direct

estimates of the annual cost of the other two fixed inputs is
available. Move the cursor to Al4 and type the name of the first
input "Tractor (10.1 hrs.)". Note that additional information
may be included in the label. In this case, the fact that the
tractor is used for 10.1 hours per hectare in this activity has
been noted. Such information is extremely useful when presenting
budgets to others and as a record of computations made outside
the spreadsheet.

Move to (14, under the heading "Rate of Return (in

Decimal)". This is within the section of the table that is in
private costs (refer to Figure A.5). Type in the private rate of
return on capital, as a decimal. In the example, the private

return on capital in this activity is assumed to be 2 percent.

Therefore, enter ".02" in C14. Move to El4, enter the initial
costs of the input. In this case, the tractor cost $1,366,700
escudos in 1983. Enter this number as 1,366,700. In Fl4, enter

the current market value of the salvage value of the tractor,
again in 1983 prices. The 1983 estimate of salvage value of the
tractor is 268,000.00 escudos. Enter the useful life in G14.


http:268,000.00
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The tractor has a useful life of 10 years. In H1l4 enter the
share of annual use of the input in the activity. The tractor is
used for 10.1 hours on one hectare. The total use of the tractor
per year is assumed to be 1000 hours. Therefore, the share per
hectare of wheat equals 10.1/1000 or 0.0101. Enter 0.0101 in
H14.

The next column, I, reports the annual capital cost. 1In the
template, a column of zeroes appears. When the cursor is placed
on Il4, a formula will appear on the top line of the screen.
This 1s the capital recovery factor formula. The annual cost
will ke calculated using the previously entered data. IF YOU
HAVE ENTERED NUMBERS IN COLUMNS C-H, DO NOT ENTER ANYTHING IN
COLUMN I. By doing so. you will erase the formula. Move to K14.
The column headings C-I are repeated in coiumns K-P, but this
section is for values at social cost. The assumed social rate of
return on capital is 8 percent, so "0.08" is entered in Kl14. The
social values of the initial cost and salvage value are entered
in columns L and M, 1,366,700 and 268,000 respectively. In
columns N and O enter the useful ]life and share of annual use, 10
and 0.C101. These last two values should be identical with those
in the private cost calculation (columns G and H). Go to A1l5,
and repeat the process for the plow. Continue with disk,
planter/fertilizer, and thresher, using the following information

for private and siocial costs:

fixed rate of initial salvage useful share of
input return cost value life annual use
plow 0.02 122,500 24,780 15.0 0.01z20
disk 0.02 217,300 43,560 15.0 0.0080
planter 0.02 397,300 - 82,000 15.0 0.0080
thresher  0.02 3,482,100 374,100 10.0 0.0050

Direct estimates of the annual capital costs of the last two
fixed input items--implements and buildings-are available. Type
"Implements" in Al19. Then go tc I19 and enter the private value
(918), and to P19 and enter the social value (703). Repeat the
process for buildings in row 20; for buildings the private cost

is 363 and the social cost is 655.
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Move to A33. Notice that the Fixed Inputs category is
repeated, with space below for individual items (rows 35-46). DO
NOT WRITE ANYTHING IN THESE ROWS. The program will transfer the
fixed input names and annual costs from above intc this section.

Go to AS1. This row begins the labor category. The wheat
system has two labor inputs, 12.8 hours per hectare of skiiled
and 0.5 hours per hectare of unskilled. Go to A53 and type
"skilled (hrs)". Go to C53 and type "12.8". Note that column C.
quantity, is for informational purposes only. This column may be
left blank without influencing program calculations. Each cost
item must be broken down into one or more of the following
categories: unskilled labor, skilled labor, capital, and tradable
inputs. These categories are identified in columns E to H in
private terms and K to N in social terms (see Figure A.3). The
12.80 hours of skilled labor in the example cost 1,543 escudos in
private prices and 1,275 escudos at the social cost of skilled
labor. These values are entered in F53 (the column corresponding
to skilled labor in prices) and L53 (the column corresponding to
skilled 1labor in social prices), respectively. The private
(40.00) and social ({33.00) costs of the 0.5 hour of unskilled
labor are entered in E54 and K54, respectively.

Go to A65. ihis is the beginning of the intermediate input
cost category. Again, input names are typed in column A, "Seeds
(Kg)" in A67, for example. Quantity (170.00) of the input used
may be entered in column C. The same cost categories in columns
E to H (private) and K to N (social) appear for intermediate
inputs. Intermediate inputs will either be entirely tradable
inputs or a combination of input categories. In the example, 170
kKilograms of seeds cost 5,513 escudos in private prices. Seeds
are a tradable input, so the values are entered in column H and N
in row 67. Disinfectant, NPK, and urea are treated similarly.

Data for the remaining intermediate inputs are:
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Private costs

fixed
input
disin.
NPK
Urea

Social ¢ ~sts

fi .
inpus
disin.
NFK
Urea

quanity
0.30

250.00

150.00

quanity
0.30
250.00

150.00

unskilled
labor

unskilled
labor

skilled
labor

capital

tradable
input

capital

84.60
5,765.00
2,697.00

tradable
input

—

84.60
9,292.00
4,415.00

Custom spraying is not a tradable input and the cost of this
Total

been broken down

service must be broken down into the five cost categories.
(1). This
into 991 escudos tradable input cost (H),
cost (G), and 1,109 escudos skilled labor cost (F).

private cost is 2,916 escudos has

816 escudos capital
Enter these
cost breakdowns ir columns F to H, but NOT the total. The total
costs will be calculated in colume I by the program. Social cost

of custom spraying has been broken down into 904 escudos skilled

labor (L), 1,020 escudos capital (M), and 962 escudos tradable
inputs (N). Enter these figures in columns L to N. Other
intermediate inputs are:
Private costs
fixed unskilled skilled tradable
input quanity labor labor capital input
custom
spray - - 1,109.00 816.00 991.00
parts/
repair - - 3,425.00 1,284.00 3,852.00
working
capital - - - 68.20 ~
Social costs
fixed unskilled skilled tradable
input gquanity labor labor capital input
custom
spray - - 904.00 1,020.00 962.00
parts/
repair - - 2,825.00 1,605.00 3,167.70
working
capital - - - 315.00 -


http:1,605.00
http:2,825.00
http:1,020.00
http:3,852.00
http:1,284.00
http:3,425.00
http:1,109.00
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The outputs subheading begins at row 86. The example has
three outputs, wheat, straw, and stubble. IT IS NECESSARY TO
PLACE THE MAIN OUTPUT IN ROW 88 AND INCLUDE OUTPUT QUANTITY 1IN
CELL C88. The quantity of output entered in €88 must be amount
produced on the area identified at Pl and measured in units
identified at L3. In the example, the area is one hectare and
the output measure is kilograms. The yield per hectare of the
system is 2,000 kilegrams per hectare. This value is entered at
cs8s. The private value of this output (46,000 escudos) is
entered at 188. The social value (34,560) is entered at 083.
The by-products are entered in the rows below, with private
values entered in column 1 and social values in column O. If a
system has indirect taxes at the farm level, these taxes are
listed in rows 99 through 102. Enter the tax names in column A,
and the amount, per area of land specified in P1, in column I.
In this example there are not indirvect taves.

This completes data entry Jor the ftarm budget. The
farmgate-to-processing budget starts in row 110. The examrle
budget does not include the capital recovery factor calculation
section for fixed inputs. Fewer lines are available for cost
items in each cost heading (see Figure A.2). In the example,
costs are entered under each heading in a manner similar to that
used for labor and intermediate inputs in the farm budget. Names
are entered 1in column A. Costs are entered by category in
private terms in columns E - H and in social terms in K - N.

In the example, the farmgate-to-processing and processing

activities will have pass-thcough budgets only. They will not
include any direct costs. However, they must include
commodity-in-process costs and value of main output. Go to the

commodity-in-process heading of the farmgate-to-processing
budget, row 139. Enter the name of the product "wheat" in Al41.
Enter the private costs (23.00) of the wheat in I141. This cost
must be per unit of the farm product identified in L3 (kilograms)
and must be equal to the value of output of the farm budget

measured per unit of farm product. The private value of 2000
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kilograms of wheat was identified as 46,000, corresponding to
implying a price per kilogram of 23 escudos. This value is
entered as the cost of commodity-in-process of the
farm-to-processing activity in I141. Similarly, the social cost
(17.28), entered in P141, should correspond to the social value
of wheat output in the farm budget. The private and social
values of the output, entered in I150 and P150, respectively, ave

the same as the ccsts of commodity-in-process (23.00 and 17.28).

The processing budget begins at row 168. Two pieces of
information must be entered in the title. Go first to 0169 and
enter the name of the processed product. In the example, no

post-farm processing will take place, so the final product will
be wheat. Type "wheat" in 0169. In 0170 enter the processing
conversion ratio--units of final product derived per unit of the
farm product. A NUMBER MUST BE ENTERED IN THIS CELL. In the
case of a pass-through Processing budget, as the current example,
the conversion ratio is "i".

Enter the commodity-in-process in row 256. The private cost
(23.00), entered at 1256, and social cost (17.28), entered at
0256, 1is the same as the value of the output of the previous
activity. Enter the private value (23.00) of output in 1268, and
the social value (17.28) in P268.

The final budget, processing-to-wholesale-, begins at row
290. In the example, the budget 1includes transportation and
storage costs. These costs are entered under the intermediate

input heading, which begins at row 312. Enter transport in A314,
storage facilities in A315, and storage interest in A316. The
private costs, by category, ars entered in columns E to H, and
social costs are entered in columns K to N, as follows:

Private costs

fixed unskilled skilled tradable
input quanity labor labor capital input
transport - - 0.14 0.04 0.04
storage

facilities - - 0.30 0.21 0.04
storage

interest - - - 0.24 -
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Social costs

fixed unskilled skilled tradable
input quanity labor labor capital input
transport - - 0.12 0.04 0.03
storage

facilities - - 0.20 0.26 0.04
storage

interest - - - 0.40 -
Commodity-in-process costs are entered in row 330. Again,

the cost should equal the valus of the output of the previous
activity. For this example, the private value of wheat (23.00)
is entered in I33C. The social value (17.28) is entered in P330.
If there are indirect taxes for this activity, they are included
in rows 339 to 341; in this example there are none.

This completes the information entry process. Now the
worksheet must be recalculated to solve zll of the formulas, and
labels must be transferred *to other tables in the spbreadsheet.
This is done automatically when the following command is given:
press the [ALT] key, and while holding this key down, press "u".
(This invokes the key macro /U. U stands for update.) The box
in the upper right-hand corner will say "WAIT" for 20-30 seconds.
When this box says "ready", the update process is finished.

The file now contains all of the information from the four
activity budgets and has summary tables based on that
information. This file must be saved on a disk. You may save
the file on the template disk or a separate formatted disk. (1t
you wish to save on a hard disk, set the default drive
specification to your hard disk, with the /File Directory
command.) Then save the file. YOU MUST TYPE IN A FILENAME. If
not, 1-2-3 will attempt to save the file under the name
"TEMPLATE". If this happens, the file with deta will replace the
blank template file on the disk. Give a name that identifies the
system. The example is saved on disk with the name "“"WHEATAB".
The name must be eight characters or less. A 360KB diskette will

hold four worksheet files.



216

Once tie file has been saved, it may be brought back into
the spreadsheet. For example, to place the wheat system in the
worksheet give the following 1-2-3 corrards: /File Retrieve
"WHEATAB" [return]. Changes may be made anywhere in the budgets.
If changes are made, the worksheet must be updated by pressing
[Alt] and "u" simultaneously. Also, the worksheet must be
replaced on the disk (1-2-3 command: /File Save [return] Yes) any
time changes are made.

Some or all of the tables may be printed by invoking the /P
(print) macro. To do so, press the [alt] key and, while holding
it down, press the "p" key. MAKE SURE THE PRINTER IS ON AND
ONLINE. After invoking the /P macro, a menu indicating options
of budgets and tables to print will appear at che top of the
screen. Using the arrow Kkeys, mcve the cursor to the desired
selection and press [returnj:

All = all results
Budgets = budgets 1, 2, 3, 4

1 = Table 1 - Profits and Costs by Activity
2 = Table 2 - Systems Summary

3 = Table 3 - Sensitivity Analysis

4 = Tabie 4 - Acounting Matrix

The selection will then be printed. When through printing,
select the "Guit" option.

Sammary Tables

Four summary tables are included in the worksheet. All of
the summary table results are calculated from the data entered in
the four activity budgets.

Most of the table results are self-explanatory. One item
that requires further explanation is "tax/subsidy" under the "RAW
MATERIALS" heading of Table I. 7his is designed to account for
price differences between tuyers and sellers among activities due
to taxes or subsides. The value is calculated as the difference
between commodity-in-process cost and value of output at the
previous level. Unless a subsidy has been explicitly included in
the data entered in the hudget, this should be zero. However, it

could be non-zero due to rounding differences. This proplem may
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be avoided by increasing the precision of the value of output and
commodity-in~process entries. Even though only two decimal
places show in the budgets, the program will actually store the

value with as many decimal places as are entered.
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FIGURE A.1

ACTIVITY

BUDGETS  BUDGETS

(PRIVATE  (SOCIAL

PRICES)  PRICES) TABLE1 TABLE2 TABLE3 TABLE4

A1 K1 Q1 A1 AT1 BB1

FARM
J109 P109 AG44 AS60 AZ28 BK54

A110 K110
FARM-TO-
PROCESSING

J167 P167

A168

PROCESSING
P289

A290

PROCHSSING-

TO-MARKET
J345




FIGURE A.2 Lines Available for Each Cost and Revenue
Category, by Activity
FARM-TO- PROCESSING-TO-
FARM  PROCESSING PROCESSING WHOLESALER

I. FIXED INPUTS i2 3 12 3
li. LABOR 8 3 13 3
. INTERMEDIATE

INPUTS 14 3 13 3
V. COMMODITY-IN-

PROCESS N.A. 3 4 3
V.OQUTPUTS 5 3 5 3
VI. DIRECT TAXES 5 3 5 3




FIGURE A.3

Cost Categories and Their Columns in the Template

L

PRIVATE SOCIAL
COST OF UNSKILLED TRABABLE # UNSKILLED | SKILLED TRADABLE
CATEGORY LABOR | LABOR | CAPTIAL INPUT LABCKH LABOR [CAPITA.L INPUTS
COLUMN
IN E F G H K L M N
WORKSHEET




FIGURE A.4

Budget l: Farm

The following information must be included:

Information Cell Address
1) Title of System Fl
2) Name of Farm Product E3
3) Year G3
4) Monetary Unit . L1l
5) Land Measure L2
6) Farm Qutput Measure L3
7) Land Area Pl
8) Land Rent P2

(Total rent for area specified in 7.)
The costs and revenues must be per unit of land area specified in
7. For example, if the area 1is 10 ha., costs and values of
output must be per 10 ha.

Budget 2: Farmgate-to-Processing

Costs must be in monetary units specified in 4 of budget 1, and
per unit of farm product specified in 6 of budget 1.

Budget 3: Processing

The following information must be included:

Information Cell Address
9) Name cf processed product 0169
(may be same as farm product)
10) Processed product measure L170
11) Processlng conversion ratio 0170

(Units of processed product,
specified in 10 per unit of
farm product, specified in 6.)

Costs and revenues must be per unit of processed product 9
specified in 10.

Budget 4: Processing-to-Wholesaler

Costs and revenues must be per wunit of processed product 9
specified in 10.



