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EXECUTIVE SUMMARY

The purposes of this paper are threefold: to define three
alternative food strategies and to indicate how to evaluate them
according to their ability to further multiple government
objectives; to suggest two complementary empirical approaches,
one based on elasticities and the other on budget cost data, for
measuring the effects of the price, macro, and investment
policies that constitute each food strategy; and to 1illustrate
t.he éolicy choice model with an application to the rice, corn,
ard cassava agricultural systems that feature prominently in
lndonesia's food system. The intention is that the clarification
of concepts and strategies, the construction of straight-forward
empirical models, and the illustration of the analytical method
with an Indonesian case study will aid policymakers in developing
countries and officials of donor agencies to sort out the effects
of recent policies and to project the likely impacts of changing
them.

The three food strategies are defined to reflect a country's
decision to reap or to lose the gains from international trade.
Emphasis is thus centered on efficiency losses from misallocating
scarce resources, which are caused by policies that result in too
little or too much foreign trade in food. Countries that carry
out a set of policies to restrict food trade (by placing tariffs
or quotas on imports or taxes or quotas on exports) are defined
to follow a Self-Sufficiency Strategy (SSS). For such countries

the net effect of agricultural ard macro policies is to subsidize



food production of deficit commodities, thereby creating
incentives to expand local production and replace food imports
or, ccnversely, to tax production of food exports to decrease
tneir grcoduction and trade.

At the opposite end of the spectrum are countries whose
policies have the net effect of taxing domestic food production
of <ceficit commodities and thus of widening the food import gap
(usually with the intention of decreasing domestic food prices to
consumers) or, conversely, of subsidizing food exports and
generating 1inefficiently produced export supplies. When a
country's net policy transfer causes inefficient imports or
exports, its food strategy 1is defined as a Trade-Dependent
Strategy (TDS).

An intermediate strategy is neither anti-trade biased, 1like
555, nor pro-trade biased, as is TDS. A Self-Reliant Strategy
(SRS) 1s based on policies that follow the trends of efficiency
prices and hence do not create efficiency losses from excessive
or 1inadeguate levels of domestic production. The idea 1is to
benefit from trade while investing to bring about the desired
technical and structural changes necessary for an increasingly
efficient and competitive agricultural sector. All three
strategies imply activist intervention by government. The
intermediate one, SRS, attempts to effect desired change by
following a growth path that maximizes gains from trade,
minimizes efficiency losses, and thus permits greatest

opportunities for long-run growth of the agricultural sector and

of the economy at large.



The design of methods follows the definition of strategies,
Empirical measures are requirel for each country to identify the
food strategies actually followed in the recent past and to
indicate the likely results of pursuing one or another strategy
in the near future. A measure of the net transfer effect of
price and macro policies is needed to identify the revealed food
strategy. Because policy effects are measured in relation to
estimated efficiency valuations of products and inputs, analysis
of policy also results 1in identification of efficiency or
comparative advantage. Detailed budget data on the costs and
returns of agricultural systems for principal food crop
technologies and agro-climatic zones are needed to carry out the
empirical analysis of efficiency and policy effects. Dynamic
comparative advantage can be simulated by projecting future
changes in technologies, world price trands for commodities and
inputs, and domestic factor prices.

Empirical models for policy analysis, whether based on
elasticities or budget data, need to be complemented with a good
understanding of the historical, institutional, technical, and
resource constraints facing the country. For best informed
decisions on policies or investments affecting agriculture, it is
essential to understand both the magnitude of transfers created
by an existing or proposed set of policies and the efficiency and
distributional effects of recent or altered policy. The
Jdisaggregated analysis should be carried out for all of the
country's principal agricultural systems. Even that degree of

detail, however, will not provide all the information required to



evaluate the non-efficiency (income distributional, price
stability, and food security) impacts of alternative food
strategies. Perhaps the greatest benefit in carrying out budget-
based analysis is the amount of understanding of policies and
systems gained by policymakers and their staffs as they do the
food policy analysis.

Appilcation of the micro computer model developed in this
paper to Indonesia's food economy demonstrates the strengths and
limitations of this type of empirical analysis. Indonesia has
recently been victimized by its own successes in rice policy. 1In
only five years, the country switched from being the world's
leading importer of rice to producing a rice export surplus in
1985, This achievement was due to a highly successful
combination of policies-—dissemination of a Green Revolution
technology package through effective research and extension,
creation of strong incentives to farmers through maintenance of a
floor price to producers and high subsidies on purchased inputs,
implementation of price stabilization through a well-functioning
public buffer stock program, and institution of macroeconomic
decisions favorable to agricultural development, including
budgetary support and non-taxing exchange rate policy. But, by
substituting for 2 million tons of rice imports and then by
exporting another half million tons of rice in a world rice
market of only 12 million tons, Indonesia placed strong downward

pressure on already weakening world rice prices. In 1985, the

world price of rice was less than half its level in 1980, and

Indonesian exports required heavy subsidies to be moved.



Conseguently, policymakers in Indonesia have attempted to reduce
or eliminate exports of rice by freezing the floor price and
increasing the fertilizer price by a fourth.

The analytical approach suggested in this paper is intended
to guide policymakers in selecting a food strategy and then in
shi1fting course as circumstances require. To 1illustrate the
approach with an Indonesian example, budgets were prepared for 16
repres~ntative agricultural systems--12 for rice (four agro-
climatic regions each with three technologies), three for corn,
and one for cassava. From these budgets and data or assumptions
on crice changes, policy analysis matrices (PAMS) were
constructed for each system. The PAMs show the competitiveness,
comparative advantage, and effects of policy for each system
during an 11 year-period centered on 1985. With this
disaggregated information, policymakers can gauge which regions
and technologies are likely to expand (or reduce) output if price
incentives are 1increased (or lessened). In Indonesia, for
example, the least competitive rice systems, those most likely to
contract because of this year's disincentive price changes, are
those producing non-irrigated rice (since no complete Green
Revolution package is available for rainfed rice production) in
all four regions studied.

The computer model is designed to allow food policymakers to
judge the recent and projected effects of the three food
strategies--self-sufficiency, self-reliance, and trade
dependence. For the five-year projection period, each of these
three strategies is further assessed within the context of three

alternative scenarios--a stable international price environment,



falling world prices for food commodities, and a depreciating
exchange rate due to plummeting world oil prices. The empirical
results vunderscore the superiority of the self-reliant strategy
in the recent past (1980-85) and under 2all three future scenarios
(1966-90) . They point up the costs of 1Indonesia's unintended
departure from stabilizing domestic rice prices around a long-run
trend of the world rice price, which led the country to slip into
a trade-dependent strategy of subsidizing exports in 1985.
Corrections back to a self-reliant strategy will be neither easy
politically nor immediate, but the model projections provide
useful information to Indonesian policymakers concerned with
making the policy adjustments.

Successful food and agricultural policy requires much mora
than appropriate technology, 1incentive prices, and a computer
model to test their interactions. In 1Indonesia, several
contributing dimensions aided the impressive expansion of rice
and corn production, both of which doubled during the past 15
years. These key ingredients in managing macroeconomic and food
policies include: political stability to permit making difficult
short-run adjustments within the context of a consistent, long-
run strategy; continuity of eccnomic policymakers and staffs;
importance of institutional and analytical capacity;
understanding of the use and limitations of economic policy and
its analysis; appreciation of the limits of the appropriate
substitution of public for private activity; public investments

in research for agricultural technology and infrastructure; and



orientation toward the use of private sector domestic marketing
and of world markets and prices in guiding domestic decisions.
The approach and structure of this paper are illustrated
surmmarily  1n Chart 1. The chain of logic begins with concepts
(the three food strategies), moves on to criteria with which to
evaluate the strategies (multiple government objectives), then
considers techniques of measuring comparative advantage and the
effects of policy in furthering objectives (the market and budget
data approaches), and finally illustrates a case study of largely
successful food policy (Indonesia) by using a computer model (the
policy choice model) that provides interesting empirical results
(comparative advantage, policy transfers, and trade and welfare
effects of the three food strategies under alternative future
international environments). The paper thus integrates all three
levels of applied economic analysis--conceptual reasoning
(theory), methods of measuring (computer software), and empirical

application (case study)--to suggest a useful tool for food

policy analysis.
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SECTION A

CONCEPTS AND ISSUES

Definitions of Alternative Strategies

The aim of this paper is to clarify the policy dilemma faced
by most developing countries on the extent to which basic
foodstuffs should be imported from abroad. Other things being
equal, all countries would prefer to provide essential foods for
thelr population from domestic sources.,. But "other things"™ are
rarely equal: wusing resources for domestic fcod production has a
cost to the country which may exceed the cost of imports. The
government can make the choice that bearing this extra cost is
acceptable, in terms of perceived benefits. But that policy
decision involves a trade-off among objectives--since the cost
reduces available income in the economy. This paper attempts to
clarify the issue of the measurement of costs and benefits of
using trade to a greater or lesser extent in meeting domestic
food needs. The goal is to assist countries to choose a strategy
on the continuum between full "self-sufficiency®™ and excessive
"trade dependence".

The initial step in considering this measurement problem is
to clarify the terms and concepts used in the debate over food
trade policy. Three concepts at the center of that debate are
self-sufficiency, self-reliance, and trade-dependence. In
addition, the «concepts of price stability, food security, and
comparative advantage are central to any discussion of these

issues. Each can be defined in a variety of ways. What follows



1s an attempt to give a consistent and analytical meaning to each
concect for use in the discussion of food trade policy.
Self-Sufficiency in Food

Self-sufficiency refers to a situation where all food needs
are met from domestic production, By extension, the degree of
self-sufficiency is the proportion of national consumption
covered by the country's own production. The use of the term
self-sufficiency, however, goes far beyond its technical meaning
as a market indicator. It is widely used as a short-hand phrase
for a particular type of strategy--that of reducing the level of
food imports (or exports). A strategy of self-sufficiency
emphasizes increases in agricultural production and, by
implication, a restriction of consumption by means of either
direct taxes on food or controls on food imports. The strategy
can be long-term--through research and infrastructure investment
in agriculture, medium-term--through price signals, or short-
term--through the use of guantitative controls. The aim can be
self-sufficiency at all times, in "normal" years, or in periods
of hardship. Self-sufficiency objectives can be limited to basic
foodstuffs, apply to all foodstuffs, or include non-food products
and inputs into food production. In practice, the definition of
the objective of the strategy of self-sufficiency is often left
ambiguous, perhaps because some governments prefer not to be
specific in stating policy goals.

For the purpose of contrasting a self-sufficiency strategy
with those that emphasize the continuing use of international

trade, it is useful to define this strategy more precisely. In



this paper a self-sufficiency strategy (SSS) is considered to

include the following elements:

restrictions on the importation of foodstuffs from
abroad (not related to public health standards) so as
to make the domestic price of such importables
measurably above their comparable "world prices;"

. prices of farm commodities to producers significantly
greater than the equivalent of imported commodities,
together with the provision by the public sector, 1t
necessary, of adequate domestic marketing institutions
to bring the goods to market;

. prices of products to consumers which discourage
consumption of imported commodities or restrictions on
access by consumers to imports; and

rationing of foreign exchange so that importation of
food-stuffs is made more difficult.

This strategy of self-sufficiency is often espoused by
countries that are concerned with the continuity of food supplies
from abroad. Countries with large populations, and hence food
requirements that are significant relative to the volume of trade
on world markets, feel more vulnerable to both economic and
political events 1if they depend heavily on imports. Such
countries often express concern that the major exporters might
exert leverage over them in domestic and foreign policy matters.
The notion that national sovereignty and independence are
compromised by substantial food imports could appear exaggerated
at a time when grains and other basic foods are in plentiful
supply on world markets, but fears of shortages and high prices
still exist,

Large countries tend to have higher degrees of self-
sufficiency. In part this reflects strategic decisions. But one

would expect any large geographically diverse area to have a high

10



proportion of internal to external trade. The chance of the food
supply for any particular urban area coming from wichin a country
is greater the larjer and more diverse is the nation itself. In
such cases the self-sufiiciency choice is not so much whether to
be, say, 60 percent or 90 percent self-sufficient but whether to
produce 96 or 98 percent of domestic consumption. That choice is
still important, however, to the country and to the rest of the
world. The same concern that leads large countries to 1look
mainly to domestic sources for food supplies--the absolute size
of their food requirements--makes any policy decisions by these
countries of international significance. By the same token, the
costs of mistakes are likely to be high in human as well as in
financial terms. The contribution of trade to food policy needs
to be analyzed even in situations where a self-sufficiency
strategy appears to be dictated by a country's large size.
Self-Reliance in Food

Seli-reliance refers to a strategy where food needs are met
from a deliberate combination of domestic production and imports
and where such imports of food are paid for on a commercial basis
by export earnings (from agricultural or other exports). This
strategy is distinguished from self-sufficiency, where imports
are discouraged, and from trade-dependency, where the cost of
food imports are subsidized to provide low prices to consumers.
As with self-sufficiency, the self-reliance strategy can be long-
term or short-term and can refer to basic foods or all

agricultural commodities and production inputs.
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The central advantage of a strategy of self-reliance is that
a country both avoids the potential extra costs of self-
sufficiency arising from inefficient domestic production and
reduces the possible risks associated with trade dependency.
Depending upon thcse costs and risks, a self-reliance strategy
could result in either a high or a 1low degree of self-
sufficiency. The level of iwports is not in itself a complete
measure of the extent to which a country follows a self-reliant

strategy; the capacity to earn or save foreign exchange also

needs to be taken into account.

Irn this paper a self-reliant strategy (SRS) is defined ‘to

comprise the following elements:

. low restrictions on the importation of foodstuffs
leading to domestic price levels roughly "in line"™ with
the trend levels of (normal) world prices;

. farm prices not elevated on average much beyond the
levels indicated by availability of imported

commodities;

. consumer prices not tilted in favor of domestic goods
and quantitative restrictions not placed on imported

supplies; and

. allocation of adequate foreign exchange by the
government authorities to allow importation of
foodstuffs.

The essence of this strategy is to take full advantage of
the existence cf world markets for agricultural goods while at
same time paying domestic producers the full value of their
production. Just as self-sufficiency has a particular appeal to
countries concerned with their international wvulnerability, so
self-reliance has been emphasized by countries that have enjoyed

an :increase 1in export earnings in recent years., Additional
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foreign exchange from non-food exports does not, however, always
lead to more food 1imports., The notion of self-reliance through
trade 1is that the relative scarcities of goods on world markets
determine the domestic production pattern. For many countries
celf-reliance involves increases in production, and perhaps
exports, of certain agricultural products. Specialization within
agriculture as well as between agriculture and other sectors is a
common phenomenon of a trade-oriented strategy.

Countries with little agricultural land or with land poorly
suited to staple crop production have little choice but to engage
heavily in agricultural trade. For these economies the issue is
not whether to trade, but how to develop the capacity of the
human and physical resources of the country to increase the
benefits from trading. whether agricultural or food production
fits in to the best pattern of specialization will depend on the
nature of the resource base and the alternative uses of labor and
scarce capital.

The nature of the vulnerability of such open economies to
world market events differs according to the size of the country.
Small and medium-sized countries are less likely to experience
supply difficulties with grains and other traded foodstuffs.
There is 1little chance of political strings attached to trade
flows when small lots can be purchased readily in the
marketplace. Price variations, however, hit both small and large
importers alike. Countries that engage extensively in trade will
tend to make use of a range cof instruments, including foreign

exchange reserves, food reserve stocks, and trading on commodity
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futures markets, to avoid the disruption that might otherwise
come from fluctuations in world prices.
Trade~-Dependence in Food

It 1s wuseful to distinguish between the strategy of self-
reliance, as described above, and a situation of excessive
imports of foodstuffs relative to capacity to pay in foreign
exchange, Trade-dependence might not often be articulated as a
policy by governments, but many countries find themselves to a
greater or lesser extent dependent on other countries to provide
finance for imports of basic food supplies. Self-reliance
entails a dependence upon the existence of international markets
for food and for foreign exchange. Trade-dependence, in
contrast, implies a dependence upon particular foreign countries
(or the international community in general) to provide either
supplies of food or the finance to purchase such supplies,

A trade-dependence situation (TDS) can be thought of as
involving:
prices to domestic producers lower than world prices;

subsidized prices to consumers of imported commodities
which shift demand away from domestic products
otherwise adequately availahle;

. reliance on concessional import supplies for a
significant portion of food consumption; and

. borrowing of foreign exchange to maintain imports of
foodstuffs.

Trade-dependence might develop as a result of an attempt to
keep food prices low 1in wurban areas, through direct food
subsidies and administered market prices, or from the taxation of

agricultural production to generate revenue for other types of
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development., 1t might also happen not as a result of deliberate
policy, but as a conseguence of an overvalued exchange rate that
in effect subsidizes imports and taxes exports. All agricultural
cormodities that enter into international trade are taxed by
macroeconomic policies that create inappropriate exchange rates.

The 1lure of readily available food at concessional terms
might also prompt governments to neglect domestic agriculture and
rely unduly on imported food. Unless concessional food can be
relied on for all import needs--at no political price--it makes
sense for food aid recipients to act as if imported produce were
at commercial rather than concessional prices and to treat the
difference as a transfer payment.

Trade-dependency shows up in both large and mostly self-
sufficient countries, where domestic agriculture is directly or
indirectly taxed, and 1in small, open economies where export
performance 1is weak. For such countries the critical issue |is
how dependence on food and non-food imports should be reduced--by
expanding domestic food production, by restricting imports and
consumption, by changing exchange rate policy, or by shifting
resources into export sectors or into activities that reduce the
need for imports. For these countries the two models of self-
sufficiency and self-reliance beckon as alternative strategies.
The Strategies Compared

The three strategies can be illustrated in a diagram of the
market for a major traded staple foodstuff. Figure 1 shows the
relationships among the three strategies. The highest domestic
price level, P1, denotes a tendency toward self-sufficiency, With

prices significantly above the level of world prices, Py.
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Price
S
D /
|
A A Al
Pl

Quantity

Pl = Self—sufficiency
P, = Self-reliance

Py= Trade-deperdence



Comclete self-sufficiency 1n the short-run in this commodity
would reguire price level P,, the autarchy (no trade) price. A
comtination of a price level P) and an attempt over time through
investment and technical change to shift the supply curve to
where A' can be produced at that price level is a dynamic
representation of this strategy. self-sufficiency could also be
achieved, 1in principie, Dby somehow moving demand back to A to
ratch domestic production, oOr by failing to provide any foreign
exchange for imports, in which case the price would rise to Pp.

Self reliance is represented in the diagram by the choice of
a domestic price level, P, at roughly the level of international
prices. Trade-dependence, on the other hand, 1is likely to be
associated with a price level on domestic markets, Pp3, which is
significantly below that level. Imports at CC' are higher than
under the other two strategies and likely to grow over time if
investment in the sector is restricted. The representation of
the three strategies in this way allows one to measure their
associated costs and benefits. This requires that one has an
acceptable measure of such resulés. The next section describes
such a measure in the context of the gains from trade.
Stability and Security

The choice of strategies needs to take into account
instabilities and uncertanties in both domestic and international
conditions. one factor that appears to drive countries toward
higher levels of food self-sufficiency is the reality of unstable

price levels on world markets. tnder such conditions, it might

be considered risky to expose the economy to the shocks of
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internaticnal §gprice fluctuations. But domestic production of
foodstuffs can also vary. When domestic wvariability exceeds
international instability, consumers can enjoy enhanced stability
in food supplies and prices through the trade option.

In practice, both the self-sufficient and self-reliant
strategies are tempered due to stability considerations. Self-
sufficient countries import foodstuffs when domestic output
drops significantly even if to do so they have to be import-
dependent for a time. Similarly, self-reliant countries enact
price stabilization policies to insulate their own consumers and
producers from undesired fluctuations in world prices.

This question of stability of policies and security of
supplies raises deeper issues. Domestic investment decisions in
agriculture need a reasonable degree of assurance as to future
prices and profits. Similarly, a country needs to have a view on
trends and levels of world prices in order to make strategic
decisions involving productive investment. The world market
prices for most food commodities have shown a tendency to fall
slowly in real (inflation-adjusted) terms but to fluctuate
dramatically on occasion. Depending upon how recent the last
price rise was, governments seem to change their views about the
medium- and long-term price trends. A long-term decline in real
food prices suggests that countries choosing a trade-oriented
self-reliance strategy will reap increasing benefits over time.
self-sufficiency, by contrast, would prove to be a policy with a
growing cost if future increases in world food supplies continue

to outpace new demands for food.



The Gains from Trade

Because countries differ in their <cost structures and
patterns of demand, simple commercial self-interest points toward
some cdegree of trade. Some foods will be produced more cheaply
abroad and can be imported to advantage; others will be more
expensive on world markets and can profitably be exported. This
mutual exchange 1s referred to as making use of a country's

absolute cost advantage. It is advantageous to consumers of the

imported product and to the producers of the exported good. By
contrast, consumers of the exportable and producers of the

importable will be adversely affected because of the impact of

trade on domestic prices.

Single Commodity Case

The potential benefits from trade will in general outweigh
the costs. In the single commodity case, as 1illustrated in
Figure 2, the world price (Py) differs from the domestic price
(pa) in the absence of trade. In Figure 2a, before trade, the
domestic price is above the world price. Imports of the commodity
will eventually lower the internal price to the world price level
-- assuming that the country's purchases are not large enough to
push up the world price. Similarly, in Figure 2b, the domestic
(autarchy) price is below the world price and will rise to nmeet
that price if exports are allowed.

The interests of both producers and consumers in such
markets are illustrated -- at least approximately -- by areas on
the graphs. Consumers enjoy a "consumer surplus" whenever their
total benefits or satisfaction from a commodity exceed the total

money cost that they pay. Because the demand curve traces out
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Figure 2
Representation ot Gains trom Trade in a Commodity-by-Commodity Mode]
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their perceived benefit from additional consumption, the area
under that curve represents their accumulated benefits. The area
under the price line is the cash cost to consumers. Therefore,
the surplus is the area above the price line and below the demand
curve. The <combined area a + b in Figure 2a gives a reasonable
measure of the increase in consumer surplus as the price drops
from P, to P, due to the opening of trade. By the same
reasoning, area c in Figure 2b is a measure of the negative
impact on consumers of the country's decision to permit exforts
of this good.

A somewhat analogous argument can be wused to measure
producer benefits in this single-commodity case. The supply curve
represents the rising costs of additional output, and producers
expand output until the last unit of production 1is barely
profitable. The area under the supply curve therefore
accumulates these additional costs of expansion. The difference
between expansion costs and sales receipts is known as "producer
surplus®™ and corresponds roughly to the return to fixed assets.
In the figure, it is shown by the area above the supply curve but
below the price line. Consequently, producers of the importable
lose area a in Figure 2a and those of the exportable gain areas
c+d in Figure 2b.

These measures of gains and losses to producers and
consu~ers can be compared to find the net gains from trade. Area
b in Figure 2a is the country's net gain from importing, since
consumers gain more than producers lose; area d in Figure 2b is

the country's net benefit from exporting, because producer gains
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exceed consumer losses, So long as one gives roughly equal
weights to the welfare of both consumers and producers, the
economy benefits from trade. The <country has an absolute
acvantage in the production of the exportable and an absolute
disadvantage in the production of the importable. If a country
follows a self-sufficiency strategy to exclude imports or to
reduce exports, the gains from trade are lost.
Economy-Wide Effects

The above analysis discussed the gains from trade as a
result of differing absolute cost conditions between countries.
However, a given country might have lower (or higher) absolute
costs for all or most commodities. The cost that is wultimately
important to an economy is the amount of food that cannot be
produced because resources are instead being employed in another

activity. This foregone output is the opportunity cost of using

the resources to produce the other good. The allocation of such
resources is only efficient if each earns at least enough return
to cover its opportunity cost. This principle resolves the
dilemma of one country having all absolute costs higher or lower
than other countries. Trade is advantageous when the opportunity
cost of production at home differs from the price level abroad

(or at the border). This is the notion of comparative advantage,

which explains why there will always be some commodities that can
profitably be exported even if costs are generally high in a
country.

Assumptions and Qualifications

The world is, of course, more complex than this simplified

analysis would suggest., The qualifications to the conclusion
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that trade is beneficial fall wunder two broad headings--
conditions in individual international commodity markets, and

relationships among commodities and sectors in the domestic

economy .

The single-commodity analysis is based on the following

assumptions:

. goods are produced and marketed under competitive
conditions, 1i.e., there are many buyers and sellers
none of whom individually has the power to affect
prices in his favor;

. reasonable certainty and stability exists in the
markets so that one can meaningfully talk about a price
level or supply function;

. no transport costs or other trade impediments exist;
and
. non-efficiency objectives do not override the calcula-

tions of market gains and losses.

The assumption of competition is ne~essary to ensure that
the price in a market reflects adequately both the value to
consumers and the cost to producers. For an import commodity,
the representation of the gains from trade given above assumes
that producers and consumers on the domestic market act
competitively and that foreign suppliers have no market power.

But what if these competitive assumptions are not valid? A
domestic monopoly buyer may be able to force down the supply
price below the competitive level and hence reap monopsony rents.
Trade offers, paradoxically, some hope to the exploited domestic
industry in such cases. The monopoly buyer cannot exploit the
world market, since the world price is not depressed by cutting
imports. The world price thus puts a floor under the market for

the domestic supplier, unless the buyer can also prevent export
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sales and keep domestic prices below those on world markets. The

same result 1is even more evident in the <case of a monopoly

sugplier on the domestic market. The opening of the market to
imports can be an effective way of preventing exploitation of
consumers., Rather than trade being less wuseful because of

domestic violations of the competitive assumption, trade is
tself a way of limiting the degree of inefficiency in an

otherwise non-competitive domestic market.

The situation of non-competitive world markets is
different. Actual world prices are almost never the result of
free market, competitive equilibria. Because of the distortions

occasioned by trading countries' policies, the majority of
agricultural markets are not perfectly competitive. However, the
option facing an individual country is whether or not to trade at
the prevailing world price however that price is determined. The
fact that in some different circumstance the world price would be
higher or lower is not of immediate relevance to that country.
The world market for the most important food crops tends at
present to be distorted by suppliers anxious to export more to
relieve domestic pressures. Under such circumstances monopoly
restraints on exports seem remote. But there have been examples
of large exporters attempting to restrict supplies to world
markets in times of domestic scarcity and rising prices or in
hopes of achieving international peclitical objectives. Countries
contemplating an import-dependent strategy would certainly need

to evaluate the probability of such occurrences in the future.
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The 1issue of competitiveness in world commodity markets 1is
closely related to that of price instability. To the importer it
is of little consequence whether a world price rises because of
poor crops abroad or because of market exploitation., A high
degree of instability in world prices will raise the real cost of
importing relative to a stable price at the same average level.
This does not in itself remove the advantage of importing from
world markets. It could be rational to buy from world markets in
low price years, for instance to replenish domestic stocks, even
if on average the price were not attractive, The problem is
really one of developing a strategy toward domestic producers
(and consumers) to give a clear signal to guide production (and
consumption) decisions. The absence of such a strategy could
well push up costs at home, implying a bias toward trade in those
products whose foreign markets are most unstable.

Transport costs are an important fact of life and
significantly influence the analysis of trade strategies. Such
transport costs act as "natural protection" for domestic
producers when supplies are scarce, but also allow domestic
prices to fluctuate within a wide range when supplies are
adequate. As sources of production are located further from a
port, the range within which domestic prices can move will tend
to increase. 1f transportation and marketing facilities are poor
or if the commodity in question is perishable, the product will
not enter international trade and so is defined as _being
nontradable.

Typically, the import and export prices differ even at the

port. A country that trades small quantities of a product might
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find that international traders and merchants require a premium
to deliver imports and demand a diszount to collect irregular
export supplies relative to prices charged or paid in larger and
more regular countries. Imperfect markets in the shipping,
unloading and handling of <cargo can also cause the same
phenomenon. The location at which import and export prices are
the same is somewhere outside the countries' borders. On such
occasions, the product is even more likely to be nontradable.

Finally, the analysis of a single commodity market assumes
that the calculation of producer and consumer gains and losses
adequately <captures the benefits and costs to society. This
condition will rot ©oe met if there is some overriding non-
efficiency objective not expressed in either supply or demand
conditions or If there are reasons why either producers or
consumers carry unequal weights.

The "non-efficiency" argument can change the evaluation of
gains and losses from trade in two respects. First, a country
might have a concern about the political implications of trading
in foodstuffs, specifically that food imports give another
country some leverage over its national policies. This
possibility is greatest when the importing country is large
enough to be a significant factor on world markets. Most small
countries have a choice among suppliers. In a period of abundant
supplies the political power rests, if anywhere, with the
importer. Second, a country might put a political premium on the

provision of low-priced food for urban workers, civil servants,
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or milita:y personnel. This might tilt the food trade policy
further toward imports.

The "income distribution” qualification is of particular
significance 1in food trade discussions. A decision to import
does disadvantage some groups in society. 1I1f those groups either
control policy or are targeted for costly government assistance,
policy makers might decide that the unrestricted level of trade
is too high. Although it 1is easy to explain any trade or
domestic policy with reference to individual group interests, a
number of significant distributional implications have to be
faced by policy makers. Whether the producers benefiting from
trade are large farmers or small and whether the imported
commodities are consumed by the poor or the middle-class are
critical aspects of food trade policy.

Other assumptions relate to the relationships among sectors
within the domestic economy. These include the following

conditions:

resources move freely among occupations as a result of
changes in their relative prices; and

. exchange rates adjust to balance the demand for and
supply of foreign exchange.

The assumption that resources can move between sectors is

crucial to the analysis. If contraction of one sector 1in the
face of imports releases labor and capital that are not absorbed
elsewhere, the benefits from trade are much diminished or removed
altogether. Unemployment is never a good outcome for a policy
either in political or economic terms. The argument for trade
that the preconditions exist or can be put in place for

requires

internal factor movements. In practice, this can be difficult to
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achieve in developing ccuntries, where fully integrated labor and
capital markets are often absent. But each sector within a
developing country has an internal dynamic that allows changes in
factor wuse over time. Direct transfer of factors at any
particular point in time might be 1less important than
differential relative growth of factor use in different sectors.
If a large part of investment is controlled by the government,
this process of differential expansion can be quite rapid--for
example, 1f capital-intensive industry is favored over labor-
intensive agriculture.

In many countries, development appears to be hindered by
shortages of foreign exchange. Few governments allow private
traders access to foreign exchange for imports without some
degree of ~control. The assumption of adequate supplies of
foreign exchange does not mean that such foreign exchange is not
scarce. The true scarcity value of foreign exchange 1is often
understated by governments, who accordingly discourage exports
and encourage imports. A "correct"™ exchange rate recognizes the
scarcity of foreign exchange. Importers need to pay the scarcity
price of imports by being forced to use a correct exchange rate
to translate the costs of foreign food supplies into domestic
currency. What 1is necessary is that no artificial impediment
through quantitative control or licensing be implemented. When

exchange control exists, the appropriate trade policy for tood is

more difficult to specify.
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SECTION B

MEASUREMENT OF THE EFFECTS OF POLICY OPTIONS

A clear identification of issues and concepts is the first
step in food policy analysis. Measurement of the approximate
effects of policy options is the second step. Only rarely is an
issue so clear cut that logic alone can provide convincing
directions for policy. Most questions of food and agricultural
policy require an analysis of data within a conceptual framework
and a careful interpretation of the results before helpful policy
advice <can be given. The main purpose of this section, there-
fore, 1is to suggest the kinds of quantitative information needed
for measurement of food policy options.

Much of the discussion surrounds the measurement of
comparative advantage, a key result for policy analysis. As
shown in Section A, the concept of comparative advantage is
central to an evaluation of the food strategies of self-reliance,
self-sufficiency, and trade-dependence. Static comparative
advantage in producing a commodity is the ability to compete
without any assistance from distorting policy during a defined,
brief period of time. Dynamic comparative advantage is the
ability to remain competitive without policy transfers over a
long period of time during which changes occur in world prices of
commodities and inputs, domestic prices of factors of production
(labor and capital), and technologies of production. To evaluate
alternative food strategies, one requires ways of measuring both

kinds of comparative advantage, usually starting with a static
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measure in some base year and then moving on to a dynamic measure
based on projected changes in prices and technologies.

In practice, analysts rarely measure comparative advantage
directly. Most information on costs and returns in production is
instead collected 1in actual market prices, and the resulting
measures of profits thus reflect the distorting effects of
government policies. The efficiency prices needed to measure
comparative advantage are then found by making corrections to the
distorted actual prices. As explained in this section, the
difference between valuations in actual prices and in efficiency
prices is the effects of policy, including both distorting policy
that causes resources to be used inefficiently and efficient
policy that offsets a failure of a commodity or factor market.
Hence, the order of research tasks in identifying comparative
advantage is to measure profits in actual prices, re-measure them
in corrected, efficiercy prices, and then analyze the effects of
policies that cause the two results to differ.

An agricultural system consists of a technology of farming
in one agro-climatic zone plus the post-farm activities of
processing and transporting the foodstuffs to a wholesale market.
The linear, upward-sloping supply schedules, depicted in the
diagrams of Section A, are assumed to reflect the marginal costs
of all agricultural systems that produce an identical crop.
Complete data on all of the systems producing a crop in a country
are almost never available. Practical constraints on empirical

.
research (usually budget and time) limit the measurement of costs
of production to a few, selected agricultural systems that are

assumed to be representative of the principal technologies and
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agro-climatic zones. The approach to measuring comparative
advancage, which is outlined in this section, can thus be thought
of as an attempt to approximate the supply curve of Section A. A
reconciliation of the two approaches is presented near the end of
this section.

An exclusive focus on comparative advantage, reflecting the
efficient use of a country's resources, would, however, miss the
central point of policy analysis. Governments typically wish to
promote a number of often conflicting objectives of food policy--
efficiency (ro maximize growth of national income), income
distribution (to allow particular groups to benefit), food price
stability (to reduce uncertainty for producers and consumers),
and food security (to ensure that consumers have access to
adeg .ate food supplies). Policy analysis involves an evaluation
of tihe tradeoffs among these objectives. A comparison of the
food strategies of self-reliance, self-sufficiency and import
dependence requires examination of their relative influences on
such objeciives. The second main purpose of this section is thus
to indicate a straightforward way of measuring the impacts of a
set of policies on these four principal objectives of food
policy.

Most of this section is concerned with the development of a
simplified analytical framework, the policy analysis matrix
(PAM) . The primary goals of the PAM approach are to measure the
degree to which an agricultural system exhibits comparative
advantage and the economic benefits and costs of alternative

policy choices in terms of the efficiency of resource use. This
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section explains the <construction of the PAM, derives the
measures of efficiency wused in agricultural policy analysis,
reconciles the PAM method with that introduced 1in Section A,
introduces methods to analyze dynamic comparative advantage,
discusses a research plan for DAl aznalysis, and outlines the uses
and limitations of the research results. Measurement of the
effects of food policy options on the three non-efficiency
objectives 1is then discussed. The FAM framework and the
complementary analyses are integrated and illustrated in Section
C, with an empirical model of the choice among the three
alternative strategies.

Accounting Matrix for Efficiency and Policy Analysis

The PAM is a combination of two accounting identities--one
defining profitability as the difference between receipts and
costs, and the other measuring the effects of policy as the
difference between observed parameters and parameter levels that
might exist if distorting policies were removed. By filling in
the elements of PAM for an agricultural system, an analyst can
simultaneously obtain answers to two central issues of policy--
the degree of economic efficiency, or comparative advantage, of
the system, and the extent of policy transfers, net taxes or
subsidies, occasioned by the entire set of policies acting on the
system.

Profitability 1is a basic concept of economic analysis.
Profits are defined as the difference between total (or per unit)
sales receipts and costs of production. This definition of
profitability 1is the first identity of the accounting matrix.

In PaAM, profitability 1is measured horizontally, across the
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columns of the matrix, as demonstrated in Chart 2; profits, shown
in the right-hand column, are found by subtracting costs, given
In the middle columns, from receipts, indicated in the left-hand
column. Each of the column entries is thus a component of the
profitability identity, receipts less costs equals profits,
Private Profitability

The data entered 1in the first row permit a measure of
private profitability. In the PAM method, the ‘term, private,
refers to observed data on receipts and costs, reflecting actual
market prices received or paid by farmers or merchants in the
agricultural system. The private or actual market prices thus
Incorporate the underlying economic costs and valuations plus the
effects of all policies that create transfers in the system,
The first step in the empirical application of PaM is to
calculate the private profitability of a number of representative
agricultural systems in some base year. In Chart 2, private
profits, defined as D, are found as the difference between
receipts (A) and costs (B+C), and all four entries in the top row
are measured in observed prices. These data 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
extent of actual competitiveness of the agricultural systems,
given current technologies, output values, input costs, and
policy transfers., The normal cost of equity capital, defined as
the approximate minimum after-tax return that owners of capital

require to maintain their investment in the system, is included
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Chart 2

Accounting Matrix for Efficiency and Policy Analysis

Receipts Costs Profits

Tradable Domestic

inputs factors
Private prices A B C Dl
social prices E F G e
Effects of policy I3 J4 K5 L6
and of market
failures
1 Private profits, D, equals A minus B minus C.
2 Social profits, H, equals E minus F minus G,
3 Qutput transfers, I, equal A minus E.
4 Input transfers, J, equal F minus B.
5 Factors transfers, K, equal G minus C.
6 Net transfers, L, equal D minus H; L also equals I plus J
plus K.

kA%



in domestic costs (C). Hence, profits (D) are “excess" profits,
above-normal returns to equity capital, and reflect the return to
all fixed factors, that is, "producer surplus® as defined in
Sectcion A. If private profitability is negative (D<0), investors
are earning & sub-normal rate of return and thus can be expected
te abancon this agricultural system unless something changes to
increase profits at least to a normal level (where D=0).
Alternatively, positive private profits (D>0) are an indication
of super-normal returns to invested capital and should lead to
future increases of investment in the system, if the farming area

can be expanded and unless substitute crops are even more

privately profitable.

Social Profitability

The second row of the accounting matrix contains social
prices, as indicated in Chart 2. The term, social, refers to
valuations that attempt to measure comparative advantage or
efficiency 1in the agricultural production systems. In this
context, efficient outcomes are achieved when an economy's
resources are used in activities that create the highest levels
of output and income. Social profitability, defined as H, is an
ecfficiency measure because outputs (E) and inputs (F+3) are
valued in prices that reflect scarcity values or social
opportunity costs. Social profit, like its private analogue, is
the difference between receipts and costs, all measured in social
prices (H=E-F-G).

The principles of social valuation and their empirical
application can be complicated; only the main elements of the

approach are summarized here, For outputs (E) and inputs (F)
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that are traded internationally (as defined in Section &a), the
appropriate social valuations are given by world prices--cif
import zrices for goods or services that are imported or fob
export prices for exportables. World prices serve as appropriate
measures of social opportunity costs for efficiency analysis
because the wuse of world prices results in maximal domestic
output and income. world prices represent the government's
choice to permit its economy to import or export or to produce
domestically; the social value of additional domestic output is
thus the foreign exchange saved by reducing imports or earned by
expandirng exports, or for each unit of production, the cif import
or fob export price. The appropriate world prices to use are
trend values rather than the ones observed in the base vyear
chosen for the study.

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 inter-
national. The socijial valuation of each factor service is found
by estimating the national income that is foregone because the
factor 1is not employed in its next best alternative use. For
example, labor and capital wused to produce wheat cannot
simultaneously provide services elsewhere in agriculture or in
other sectors of the economy. Their social opportunity costs are
measured by the national income that Iis given up because
potential alternative activities are deprived of the labor and

capital services that are instead applied to wheat production.
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Estimation of the social opportunity costs--or shadow
prices--of primary factors can only be approximate in practice
due to limitations imposed by the availability of information.
The actual practice of shadow pricing begins by drawing a
distinction between mobile and fixed factors of production.
.obile factors include those, usually capital and labor, that can
move easlly from employment in agricultural activities to uses in
other sectors of the economy, such as industry, services, and
energy. For such mobile factors, actual market prices are--ang
hypothetical shadow prices should be--determined by underlying
supply and demand forces in the national economy. As a result,
the <shadow prices of capital and labor are wusually established
nationally and not solely within the agricultural sector, because
alterrnative wuses for these factors are found throughout the
economy.

For labor (which is usually differentiated by skill levels),
the national income foregone by employing laborers in producing
wheat rather than in some cther activity, such as rural industry
or an urban service, can be approximated by the actual wage rate
paid to each worker so long as no policy significantly distorts
the observed wage rates. However, 1if an enforced minimum wage
law, for example, raises the market wage above what it would have
been in the absence of policy, the observed wage level is higher
than the social opportunity cost of labor. To find the shadow
price of capital, the other mobile factor, one would begin with
the actual interest rate ond adjust for the effects of digtorting

policies, such as interest ceilings and credit subsidies.
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Fixed or immobile factors of production are defined as those
whose private or social opportunity costs are determined within a
siven sector, sucn as agriculture. The value of agricultural
land (except for that located near cities or towns) for use in
producing one Crop is determined by the land's worth in growing
alternative crops.

it is convenient in assessing farming activities to
reintergret profits as rents to land and other fixed factors
(management, ‘ability to bear risk) per hectare of land used.
This is done by including private (and social) returns to land as
parts of D (and H). “Pfofitability' per hectare 1is then
interpreted as the ability of a farming activity to cover its
variable costs, in either private or social prices, or as a
return to fixed factors (such as land, management skill, and
water resources).

Because domestic factors are wused in all production
processes, the difficult exercise of estimating shadow prices
always arises. Each matrix in PAM contains two cost columns,
one for tradable inputs and the other for domestic factors.
some domestic factors are used directly in the production system;
farmers, for example, employ 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 with the handling in PAM of intermediate
inputs--materials, like fertilizer, pesticides, purchased seeds,

compound feeds, electricity, transportation, and fuel, used in
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agricultural systems. Many of these intermedie%es 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 cannot be entered directly into PaM,
because they incur domestic marketing (handling and
transportation) «costs after importation or before exportation.
The cif import or fob export prices are calculated at the port
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 in order to
find social valuations applicable to specific locations of
agricultural systems.

Intermediate inputs are decomposed into the two cost
categories of the accounting matrix, tradable inputs and domestic
factors. This process of disaggregation of intermediate goods or
services can be complicated 1in practice. Essentially, the
decombosition process involves the separation of intermediate
costs into four <categories--tradable inputs (which go into
element F in PAM), dcmestic factors (entered as the indirect
part of G in the matrix), transfers (taxes or subsidies that are
set aside in social evaluation), and nontradable inputs (which
themselves have to be further disaggregated so that ultimately
all component costs are classified as tradable inputs, domestic
factors, or transfers).

An example illustrates the process of decomposing
intermediate goods or services. Fertilizer is for most countries

a tradable intermediate; 1if the country in gquestion is a net
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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 usually straightforward, so long as a 1long-
run trend value rather than the current year value for the world
price is used. The social valuation of the domestic marketing
costs 1s another story, however., It is necessary to study the
transportation industry--road and rail--and disaggregate the
costs into labor, capital, fuel, and so forth. The fuel costs,
for example, then need to be further broken down through use of
an appropriate world price and estimate of local transportation
costs.
Effects of Policy and of Market Failures

The second identity, defining the accounting matrix,
concerns the differences between private and social valuations of
receipts, costs, and profits. For each entry in the matrix--
measured vertically, down the rows--any divergence between the
observed private (actual market) price and the estimated social
(efficiency) price is explained by the effects of policy or by
the existence of market failures. This critical relationship of
policy analysis follows 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 of output and

income.
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But not all policies distort the allocation of resources.
Some policies are enacted expressly to improve efficiency by
correcting for the failures of product or factor markets to
operate properly. Market failures occur whenever monopolies or
monopsonies, externalities, or factcr market imperfections
prevent an unrestricted macket from creating an efficient alloca-
tion of products or factors, iarket failures thus reduce
potential producer income and output and consumer satisfaction.
Hence, 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.

In the absence of market failures affecting 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 entries for receipts (tradable outputs) and
tradable inputs can be considered together. Output transfers
(I=(A-E)) and .nput transfers (J=(F-B)) arise from two kinds of
policies--commodity specific policies and exchange rate policy-~
that cause divergences between observed and world product prices.

Policies that apply to specific commodities include taxes or
subsidies, trade restrictions, and price or margin controls,
Producer receipts per unit can be raised by producer subsidies
(called deficiency payments in agriculture), tariffs or import
guotas on outputs (which raise domestic prices), or domestic
price supports enforced by government stockpiling (which requires

a complementary trade restriction for tradable products).
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a complementary trade restriction for tradable products).
Commodity specific policies on 1inputs also affect private
profitability. For example, producer costs per unit can be
lowered by direct input subsidies, subsidies on imported inputs,
or effective price controls on inputs.

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 1in foreign currency.
Hence, a foreign exchange rate is needed to convert world prices
into domestic equivalents. (The analysis could instead by 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.) The correct exchange rate to use in
converting world prices 1is one that balances the country's
demands for and supplies of foreign exchange without resorting to
rationing controls. Overvaluation, which arises from a
government's failure to adjust its exchange rate enough to offset
the effects of domestic inflation on international competitive-
ness, creates an implicit tax on producers of tradable products
because too little domestic currency is earned by exports or paid
for imports. 1n the absence of commodity policy, the world price
of a tradable determines the domestic prrice for that good. When
the exchange rate is overvalued, the domestic price is lower than
its efficiency level and domestic producers are effectively taxed
by this policy. Correction for this distortion in PAM 1is done
by converting world prices (E and F in the matrix) a; the

appropriate exchange rate rather than at the official rate.
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The social prices of domestic factors (G) are given by
determination of secial opportunity costs, which reflect wunder-

lying supply and demand conditions in domestic factor markets.

In the short run, these social prices are largely unchanged by
either macro or commodity policies. In the longer run they will
change with economic growth and structural development. The

government can, however, enact tax or subsidy policies on one or
more of the factors (capital, 1labor, or land) which create a
divergence between private costs (C) and social costs (G),
resulting in a subsidy to the system or a tax on the system., In
addition, factor market imperfections, arising from imperfect
information or underdeveloped institutional structures, are
characteristic of most developing countries.

The net transfer from policy and market failures (L in the
matrix) is found by summing the separate effects from the factor
and product markets (L=(I1+J+K)). 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 total 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 distorting policy, on balance, taxes or subsidizes
the system and whether efficient policy offsets market failures.
The PAM approach thus permits comparison of distorting and
efficient policies with remaining market failures for the entire

set of commodity and macro (factor and exchange rate) policies.
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In the short- and medium-runs (less than 1 and up to about 5
years) . policies that do not correct market failures create
distortions by causing additional gaps between social and private
receipts, COSts, and profits. But such policies cannot change
the soclal valuations of products (unless the country has inter-
national market power to influence world prices through its
buying or selling decisions) or .i domestic factors. However, in
the long-run (more than about 5 years), macro policy in
particular can influence the relative costs of factors (for
example, Dby achieving rar.d development that causes real wage
rates aqradually to rise relative to real interest rates), and
investments in research can spz2ed technical change. In all time
periods, policies are usually the cause of most divergences
between private and social profits. In effect, governments
attempt to pursue objectives Dby using commodity and macro
policies to induce agricultural producers, who base decisions on
the policy-affected private prices, to alter their production

levels.

Comparisons among Agricultural Systems Producing Different

OutEuts

The entries in the PAM matrix suffice for making

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 commodity. Compar isons
can readily be drawn by constructing PAM entries for two or more€

gifferent systems that produce the same quality of wheat (if

necessary, premiums Or discounts can be used to correct for
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guality differences), If interest focuses solely on compar ing
one wheat system with another, therefore, the matrix entries
provide all information necessary for the analysis.

Comparisons between wheat and barley--or apples and
oranges--are another story, however. Appropriate ratios permit
comparisons among systems producing different outputs. Both the
numerator and the denominator of each ratio are entries in paM
defined il 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,
1s to define ratio indicators to substitute for the whole number
indicators in the PAM matrix.

Private Profitability

For comparisons of systems producing identical outputs,
private profits (D=(A-B-C)) indicate competitiveness under
existing policies. Construction of a ratio is required to permit
comparisons of the one system with those producing other
commodities (or non-agricultural 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, including equity
capital, 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 ambigquity is inherent in
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comgaring private profits of systems producing different
commodities with differing capital intensities.

“ne 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=C/(A-B). Value
added 1s the difference between the value of output and the costs
of tradable inputs; 1t 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 (A-B-C)=D=0). Clzarly, the entrepreneurs
in the system prefer to earn excess profits (D>0), and they can
achieve this result 1if 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 costs and
material input costs in order to maximize excess preofits.

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
receipts less social costs (H=(E-F-G)). When social profit is
negative, a system could not survive without the assistance of
distorting policy. As discussed in Section A, such systems waste
scarce resources by producing at social costs that exceed the
costs of importing. The choice «s 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 non-efficlency objectives.
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Wwnhen systems producing different outputs are compared for

relative efficiency, a ratio is needed to get around 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

receipts and costs is required to calculate a DRC. The DRC plays
the same substitute role for social profits as does the PCR for
private profits; in both instances, the ratio is = I if its
analogous profitability measure is = 0. Minimizing the DRC is
thus equivalent to maximizing social profits. 1In cross-commodity
comparisons, DRC ratios replace social profit measures as

indicators of relative degrees of efficiency or of comparative

advantage.

Policy Transfers

Policy transfers are shown in the third row of the PAM
matrix. Efficient systems earn excess profits without any help
fror the government, and subsidizing policy (L>0) substantially
increases the final level of private profits. Subsidizing policy
is necessary to permit inefficient systems to survive, but the
consequent waste of resources needs to be justified in terms of
non-efficiency 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 those offered above in the
discussions of private and social profits). The effective
protection coefficient (EPC) is one indicator of incentives. EPC
l1s 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
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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.

A better incentive indicator is 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 receipts, or
the proportion of receipts 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 agri-
cultural systems. The SRP measure can also be disaggregated into
component transfers to show separately the effects of output,
input, and factor policies.

Average Cost Curves and Price Policies

For convenience, the diagrams in Section A were illustrated
with the familiar assumptions of increasing marginal costs and
upward-sloping supply curves. However, the budget data used to
construct PAM are generally based on average, not marginal,
costs. Marginal costs are rarely observable. Average costs are
defined as total production costs divided by the quantity of
output produced, whereas the definition of marginal cost Iis
average cost plus the change in average cost that occurs when
output expands by one unit. The purpose of this section is to
introduce the wuse of average cost curves (ACC) as a way of
approximating the analysis of commodity price policy based on

marginal cost curves (MCC).
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Primary focus is placed on the "effects of policy® row of
PAY and especially on the matrix entries that Measure the
transfer effects of commodity price policies -- output transfers
(1) and tradable input transfers (J) . Interest in this section
1s exclusively with "distorting policy,™ that is, government
interventions that prevent market forces from creating an
efficient allocation of productive resources. "Efficient policy"
(that introduced to offset the effect of market failures) ang
residual market failures (those not offset by efficient policy)
are set aside to permit full attention to the impacts of
distorting policy on agricultural systems characterized by
average cost measures.

The time frame for this analysis of price policy is the
medium-to long-run, perhaps one to 10 years. During this length
of time, production agents--farmers, merchants, and processors--
will need to replace much of their depreciable capital assets.
Given the nature of the data collected in most PAM budgets, the
ACCs represent constant long-run costs of production. Although
it would be useful to collect budget data for short-run ACCs
(less than one year) and, where possible, for long-run and short-
run MCCs, the availability cf detailed cost information typically
prevents attaining this goai. As a general rule, therefore, one
can assume that the cost entries in PAM represent coastant, long-
run ACCs. Unavoidable errors are introduced to the extent that

the ACCs of observed systems are in fact not at a minimum and

thus not equal to MCCs.
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Output Price Policy

A graphical illustration showing the transfer effects of a
trade restriction on an importable output is presented in Figure
3. Two diagrams are shown in the figure; the one on the left
incorporates an assumption of increasing marginal costs and an
upward-sloping supply curve, as in Section A; the other, on the
right, is based on the PAM assumption of constant, long-run ACCs.
In the MCC diagram, without policy, production of Q; occurs at
point 1 on the supply curve, private and social profits are
equal, (shown by arca I), and there are no policy transfers.
when an import restriction is imposed to raise the domestic
market price above the world price (e.g., a teriff of (Pg - Pw)
per unit), production moves to point 2, output expands to Q2
replacing (Q3-Q1) of imports, and a production efficiency 1loss
(PEL), shown by (area II), is incurred because the costs of
incremental domestic production exceed the costs of the foregone
imports. The PEL is the opposite of the gains from trade; it is
the loss from not trading. This PEL alsc represents negative
social profit from the incremental production; marginal social
costs (MSC), given by the supply curve, are greater than marginal

social returns (MSR), represented by the world price, for all

output to the rignt of point 1 (where MSC MSR) . The output
policy transfer from consumers to producers is shown by areas 1II
and 1III. Total private profit with policy is the sum of the

initial private profit (area I) plus part of the transfer, (area

111), whereas post-policy social profit is made up of the initial
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social profit (area I) less the social loss on incremental output
(area II).

when ACCs are introduced for PAM analysis, the directions of
the results are similar, but the magnitudes typically alter. The
comparison is made in the right-hand diagram in Figure 3. As
noted earlier, agricultural production in most countries |is
marked by incomplete specialization, so not all production of a
commodity occurs with identical agro-climatic zones,
technologies, and costs. The ACC diagram portrays four different
production systems, ordered from left to right according to
lowest constant, long-run ACCs. Before the trade restriction is
imposed, all four systems face an identical output price set by
the world price, P, (A =E in PAM). Since it is assumed that no
policies or market failures influence input costs (J=K=0), the
average social cost curve is identical to the average private
cost curve for all four systems. Given an absence of
divergences, private and social profits are identical in all
systems (D = H), as shown by area IV for system 1, the most
efficient producer, and area V for system 2, the second best
producer. Neither systems 3 nor 4 are profitable without policy
and so neither operates; costs exceed returns by area VI for
system 3 and by areas VII plus XI for 4.

The picture alters after a tariff raises the domestic price
from P, to Py The increase in private return without any change
in cost gives excess profits to the existing producing systems,
of area VIII to 1 and of IX to 2. This policy also allows system
3 to cover 1its <costs and make a private profit of area X,

incurring a PEL or negat.v> social profit of area VI. But system
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4 remains unprofitable and out of business because costs still
exceed returns by area XI. The total net policy transfer (L)
consists entirely of output transfers (I) because the tariff was
the only policy introduced; total L is made up of areas VIII, IX,
VI, and ¥X.

In short, the policy-induced increase in the output price
transfers excess profits to the two efficient systems, while
permitting system 3 to produce inefficiently with some excess
profit. If, instead, the output price policy were to cause a
reduction in the domestic price sufficient to make it privately
unprofitable for an efficient system (either system 2 or 1, whose
ACC (social) is less than the world price) to produce, a
different PEL would arise because socially profitable production
would be lost. Therefore, in the absence of market failures,
output price policy causes efficiency losses in production for
incremental systems that achieve (or lose) private profitability
and additions (or reductions) to excess profit for efficient
systems that continue to operate. This result can be
demonstrated diagrammatically in Figure 3 by moving the
inorizontal, domestic price line either above or below the world
price line enough to cause the number of operating systems to
change, While this procedure is somewhat mechanistic, it does
capture the essence of how transfers from output price policies
influence the number of systems that operate, the private
profitability of each system, and the private and social

profitability of total production of the commodity.
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Input Price Policy

Figure 4 contains a similar graphical comparison of the
eftects of input price policy under the assumptions of either MCC
or ACC in supply. In both diagrams, market failures are assumed
away and no output price policy exists (so that Py = P3). Before
any policy is imposed, the situation is identical to the "no
policy™ <case 1in, Figure 3. The introduction of a subsidy on
tradable inputs (for example, on fertilizer) creates a distortion
between the social and private costs of production; for each unit
of output, the subsidy reduces the private cost, causing a
downward, vertical shift in both MCC and ACC.

In the MCC diagram (4a), providing an input subsidy causes
the private supply curve to make a parallel downward shift; the
vertical distance between the social and private supply curves is
the amount of private cost reduction provided by the input
subsidy. Since the subsidy on a tradable input is the only
policy permitted in this illustration, the input transfer (B-F=J)
accounts for the entire net policy transfer (L). Following the
subsidy-induced reduction in private costs, woutput expands from
Q; to Q) and production moves from point 1 to point 2. The net
policy transfer (L) is shown by areas I1 + I1II, which together
form the parallelogram that measures the budget cost of the
subsidy. Since domestic resources are drawn into production
inefficiently (the domestic costs of producing (Q;-Qy) exceed the
cost of foregone imports), there is a production efficiency loss
or a negative social profit of area 1II. Pre-policy private
profit, area I, is augmented by area III because of the input

subsidy. But the initial total social profit, also area I, is
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reduced by the PEL shown by area II. The policy transfer is thus
divided between excess profits to former and new production (area
11I1) and a PEL (area II) which is paid out to inefficiently used
inputs.

The principles hold, though the diagram and magnitude
differ, when an input s