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Agriculture as a Sector

Show that under the assumptions of the model the share of agriculture
in total output {$;) is bounded by its share in the labor force and in the
capital stock p < §; < £ (Meaning: when agriculture is labor intensive,
its share in the labor force is larger than its share in total outpat }

An Evaluation of Policy Measures

To examine the relationship between factor intensity and factor-cost
intensity, we aggregate land and capital in the sense that all nonwagé i
income is considered as capital income. Show that when factor prices
are not equal across sectors,

8, =8,5,£+6,(1—25;)p, where 8, =w;/w and 3§ =r /7.

ost countries Jmplement agricultural policies. The motives behind them
niot fully © under stood and probably are not unique Moreover, economic
cies aré ca:rned out towa:[d other scctors as well and as such the mot.wes

Assume the following vtility function:
1.1 & 1 o
ul(xg, xy) = —([—(x = +a—(x,° = D] = 1)
L) = E“I 1 a2 ]

Solve the following problem: maximize #(-) subjectto pyx; + pyx, =

Use the first-order condition to detive the demand function : o W'h fever the motives behind them, the policies cause distortions and
s welfare cost. This has been documented in various studies (Johnson,
: :1991: Cavallo and Mundlak, 1982; Binswanger and Scandizzo, 1983;
and express the parameters it the demand in terms of the parameters : 19:'9'2; Schiff and Valdés, 1992; Tycrs and Anderson, 1992; Bautista
of the utility function. : ]

%y = 0p~Pxg

Use the revenue functon to show how the supply side of the economy
can be solved parametiically in terms of per capita value output.

y affect the growth path of the economy. It 1s thexefore 1 mstxuct:ive,
t this stage, to start d}scussmg the impact of some typical policies.

A’divect intervention in the pricing of agricultural products involves the
wetion of a wedge between consumer and producer prices. In an open
10 y, ‘taxes are also used to introduce a wedge between domestic and
1d prices and thereby affect agriciltural prices indirectly. The results for
closed and’ open economies may therefore be different Specifically, a pohcy
Inamt_auung low food prices favors agncultuzc m a closed economy On
other hand, when an export tax is used to achieve low food prices in an
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dmacpanaes between demand and supply prices. The model is now modified
ow for such a wedge between the two prices:

open econormy, agriculture is taxed. Another common set of policies affects the
sectoral quantity balances directly. As an example, we examine here the effect
of food aid. The two sets of policies, taxes and aid, are then used to take the
first step in evaluating the effect of macro policy on agriculture through thc :
analysis of the real rate of exchange

The evaluation is greatly simplified by using 2 comparative statics analysis
in which we are not concerned with. expectations with respect to future changes -
in the tax rates and in which we hold resources and technology constant
This restriction is somewhat artificial. The discussion focuses on evaluating
the effect of policies on resource allocation. As we shall see in subsequent ©
discussion, changes in resource alfocalion require time. But, with time, the quantisy
of resources and the technology also change, and in part their change may be
a responsc to the policies. In reality, therefore, we do not observe the kind
of controlled experiment discussed here Nevertheless, the gradual addition
of pew elements to the model is analytically convenient Having said this, we
shall see that the present model, as simple as it is, provides useful insight into
the impact of commonty applied policies. ;

Two questions can be raised in this connection. Fixst, to what extent does
the analysis depend on an overly simplistic view of the world? Second, the
discussion shows that the policies cause ncome loss, and as such they affect the
income level; the question is whether they also affect growth Later discussions
in this volume will consider these questions

Pi=pT; T,=(1+1). 3.1

ncgauve value for £, implies a subsidy. In a closed economy a product can
' subsidized only hom the income generated in the economy, and therefore
¢ subsidy is financed by some form of tax  Assume that the tax is coltected
n the sales of the unsubsidized prodict and let p represent the supply price.
Thcn the income-expenditure identity, in per capita terms, becomes!

Py + PoYo = piTixy + poTyxg (3.2)

This idéntity reflects the fact that government has no life of its own, that the
cohomy is closed, and that domestic production is the only source of supply
and domestic private consumption is the only utlization In what follows, it is
_pbrtant to keep in mind that demand, x,, is a function of p?, whereas supply
determined by p°. Consequently, thf: economy reaches an equilibrium,
ub}ect to (3 1) when

¥, (p%) = x,(p%). (3.3)

'oshlg the equilibiium condition on the identity in (3 2) reduces to py#,x, +
gloty = 0, which implies that the product #,1, is either negative or both terms
identically zero. This means that the subsidy to agriculture is financed by a
‘on nonagyiculture. To examine the effect of the subsidy on the ethbnum

Taxes and Subsidies = ;
OI]“, wrlie
The simple economy discussed here does not include a government as an eco-. o T 1
S 7 - A a_Pih _ A
noric entity; some impoztant policies can be analyzed within this framework T, » I= A+5) =14z 34)
' 949 P

by assuming that there is a costless mechanism to manage payment transfers
between sectors or factors This mechanism can be the design of the govern-
ment. The important assumption made at this stage is that the government
uses no resources for its activites and as such has no life of its own. It deals
strictly with transfer programs. A direct consequence of this is that the income
of the private sector is identical to total income, and when there are no savings,
it is equal to its expenditure '

Note that the product ¢4, is nonnegative, and is zero only if both terms are
2

'For any p, under the rule of convergence, (xl(Tp) — v (pHdp = 0, with

¢quality hoIdmg only in equilibrium. When not n equilibrium and T < 1,

‘th price increases to reach an equilibrium price, py, bounded by p < Pg <
/T The proof of the upper bound is left for the reader More generally,

('~ 1)dp < 0. Once the change in p is determined, the change in the rest of

¢ system is determined accordingly.

We now study the changes in the system graphically. The equilibrium

solution is shown in the right panel of Figure 3 1. Point A is the initial equi-

thIUm with ¢ = 0. Infroducing a subsidy to agriculture implies that 7 is

Food Subsidies: Closed Economy

Often agricultural policies emphasize low food prices. Here, we thexefore
use the texms food and ggriculiure intexchangeably Product subsidies gerierate
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Figure 3.1 Food subsidy: Closed economy

less than 1, and the demand for agriculture x(p, 7, x,) rotates and inter-
sects the wansformation curve at B Hence, at p, there is an excess demand:
X g — Y14, and an equilibrium is reached at E, located between A and B,
where 1 (pgT, %55} = y1(pg).

The effect of the subsidy on consumption eonsists of substitution and
income components. The substitution effect favors the consumption of the
subsidized product at the expense of the taxed product The income effect
calls for a reduction in the consumption of both products. The net effect is
a reduction in the consumption, and therefore the production, of the taxed
praduct. Because the economy is producing on the efficiency frontier, this
implies an expansion of the subsidized product. The solution is also Hllustrated
in the left panel of Figure 3.1, where the horizontal axis represents the supply
price When the demand is plotted against the supply price, as is the case for
the restricted demand in Fgure 3.1, the change is represented by a rotation
of the demand curve with the point of specialization in agriculture remaining
unchanged

PROPERTY 3.1 (product mazket) Ina closed economy, a subsidy to agricul-
ture increases agricultural output and its supply price and decreases its demand
price and the output of nonagriculture.

The tax scheme does not atfect full employment or the competitive condi-
tion, and therefore the price and resource allocation functions are unaffected
by it Because consumers are utility maximizers, the new equilibrium point is
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on the production efficiency frontier. However, the wedge between the demand
and the supply prices causes a welfare loss. Tb illustrate this point, let x,(pT)
be the value of the restricted demand, and evaluate the expenditure in terms
of consurner prices:

c(pT)=x,(pT)pT +x,(pT) (3.5)

The line ¢(p7) drawn in the x;, x, plane has a slope pT, and it therefore
intersects the transformation curve at the point y,(p) where the slope is equal

t0 Pg-

PROPERTY 32 (welfare loss) The gap between the demand and supply
prices generates a welfare loss

Welfare evaluation of taxes is broadly discussed (see Harberger, 1971) A
simple evaluation of the loss is given below for the small open economy, which
can be further generalized to the closed economy.

'The demand price is the price producers obtain directly from the con-
sumers It declines due to the subsidy because patt of the supply price is paid
by the consumers indirectly, through the tax scheme. The 1ise in the supply
price reflects the increase in the cost needed to attract resources to agriculture
in order to produce the xise in food consumption induced by the subsidy. This
rise in supply price is transferred to factor prices The direction of the changes
in factor prices depends on the factor-cost intensity. When agriculture is the
labor-cost-intensive sector, this shift leads to an increase in the ‘wage-rental
1atio, in the sectoral capital-labor ratios, and therefore in the wage rate and to
a decline in the return to capital. The wage rate measured in texms of food,
referred to as food wage, w/p, increases as well. Nonagriculture being the
taxed sector, its supply price (1/p) and its output decline. If agriculture were
capital-cost intensive, then the increase in p would result in a decrease in the
wage-rental ratio and in the sectoral capital-labor ratios, which in turn would
cause the real wage to decline and the real rental rate to increase

An alternative way to view the changes in the factor markets is to note that
the subsidy also affects the factor demands and thereby theix prices. Specifically,
the subsidy increases the output of the subsidized sector and thereby increases
the demand for the factor that is used intensively in this sector. Similarly, it
decreases the output of the taxed sector and thereby the demand for the factoi
used intensively in that sector. Consequently, the price of the factor in which
the subsidized product is cost intensive increases and that of the other factor
declines. For instance, when agriculture is labor-cost intensive, the subsidy to
agriculture increases the wage 1ate and decreases the rental rate




62 Agriculture as a Sector

PROPERTY 33 (factor market) A subsidy to agriculture raises the price of
the factor that is used more intensively by agriculture

The strength of the tax effects depends on the demand and supply elastic-
ities. In terms of Figure 3 1, the degree of the rotation of the demand curve in
the left panel depends on the demand elasticity. When the elasticity is small,
the rotation will he small, and point B will be close to point A. This irmplies
that there is little response to the subsidy by the quantity demanded The net
effect also depends on the supply clasticity.

The problem can be stated in a form familiar from partial equilibrivm
analysis. Differentiating (3 3) logarithmically with respect to 7', subject to (3 4),
yields?

BIT =€l (e, — ), (36)

where €, is the price elasticity of the restricted demand and ¢, is the supply
elasticity of y,(p) Since ¢, <0, ¢, > 0, the expression is negative The
absolute value of (3.6} is less than 1, indicating that only pat of the subsidy
is transmitted to the supply price Hence, —1 < p/7 <0 This result can be
shown in terms of the left panel of Figure 3 1, where the new equilibrinm
supply price is pg, the corresponding demand price is 7py, and the initial
equilibrium price, p,, is in the interval (7p, p,), whose length is determined
by the size of the subsidy. The exact location of p, in this interval depends on
the values of the supply and demand elasticities. When the demand elasticity
is nil, the supply price will not change, and the subsidy will be absorbed by the
consumers of agriculture On the other hand, when the supply elasticity is small

relative fo the demand elasticity, the subsidy benefits mostly the producers of

food.

Who gains from the subsidy? This is not a trivial question In the present
framework, by assumption, demand is identical for all consumers, and there-
fore differences in consumption reflect only differences in income Because
the income clasticity for agriculture is low, the Iow-income consurmers spend a
laxger proportion of their budget on food, and therefore their benefit from the
subsidy is larger than their share in the tax needed to finance the subsidy plus
thetr share in the total decline in income due to the distortion. The situation is
reversed for high-income consurners . *

The subsidy increases the supply price and the agricultural output; this is
achicved by a resource shiit into agriculture. Therefore there is a change in the
set of agents that make up agriculture Consequently, the gains of agricalture
are shared with individuals who were previously in nonagriculture In order
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1o have a clear indication of sectoral gain, it is necessary to have a sector-
specific factor. In the case of agriculture, this role is served by land Following
the discussion in Chapter 2, an increase in agricultural revenue will increase
the rent on land. Under the assumptions made in Chapter 2, the rent is given
by R=(1— uypy;L/A Then, using (3.6) and the assumption of constant

‘population and land, the elasticity of the rent with respect to T is

Ryf =p/T + 5001 = Q+ep/T
=&, (1 + ) /(€ — € =0

PROPERTY 3.4 (agricultural gain) A subsidy to agriculture increases the rent
on land and, as such, benefits the land owners.

87

The mpact of the tax on rent depends on the supply and demand elastic-
ities. The magnitude of the demand clasticity depends on whether or not the

‘product is taded internationally. The magnitude of the supply elasticity, as we

will see later on, depends on the length of the run. Thexefore, itis instuctive to

~ evaluate the sensitivity of the impact to the magnitude of the elasticities This

is assigned as an exercise.

Food Subsidies: Small Open Economy

The open economy has two outlets for its product, domestic consumption and
export, and two sources of supply, domestic production and import. Thus, in
addition to the effect of the tax on domestic production and consumption, it
also affects the trade pattern Let xf, xf, and x]” be the per capita quantities of
the ith product demanded, exported, and imported respectively. In the present
discussion, we assume agziculture to be the exporting sector, and write the

sectoral resource identities:
vi=xf+xf, yy=x§—ig. 38
Let p* be the world price, then trade is balanced when
pixf —xgt =0 (3.9

The analysis can be conducted conditional on any exogenously given Jevel
of trade deficit The nature of the analysis is unaffected, but the results will
depend on the level of the deficit With zero trade deficit, the subsidy is financed
domestically, and as for the closed economy, this leads to a price wedge:
pé=1Tp*, T = (1 + 1), with supply and demand given by y,(p*) and xi(pd)
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respectively Equilibrium is achieved by imposing the zero deficit constraint as
given in (3.9) above:

P (%) — 2 (pD] = [x,(r%) — 3, (%], (3.10)

Rearrange (3.10) to obtain

P + %% = px (0D + 2, (0% (3.11)

or, more compactly, ¥(p*, p*) = c¢(p*, p%), where y(p*, p') is the income
generated by the production plan associated with p® and evaluated in world
prices, and similaily, ¢(p*, p?) is the expenditure on the consumption plan
corresponding to p? and the budget constraint evatuated in world prices
By this definition, y(p*, p*) is the value of the revenue functon indicating
the maximum atlainable income evaluated in world prices under the given
resources and technology. Therefore, when p® 3 p* the tax generates a welfare
loss. The reason for the Joss is that producers optimize their production under
domestic prices, whereas the value of their output is determined by world
prices. Similarly, c(p?, p%) is the value of the expenditure function indicating
the least cost of purchasing utility level u (x, ( %)), and therefore when p? £ p*,
c(p?, pY < e(p*, ph.

The welfare loss has two sources: first, as for the closed economy, the

inequality of domestic supply and demand prices, and second, the inequality of

domestic and world pricés, resulting in the budget constraint’s being evaluated
in terms of world prices while the consumers respond to domestic prices The
first is covered by Property 3 2, and the second will be discussed in the next
section

As an illustration, exercise 32 examines the case of p® > p* > p? and
comparcs it with the alternative of no tax, so that domestic prices are equal to
world prices. The outcome of this divergence from world prices is an increase
in the supply and consumption of food and a decline in the consumption and
production of nonfood

Tariffs: Small Open Economy

Tariffs introduce a wedge between domestic and foreign prices. Countries
impose tatiffs for a variety of reasons; often they are used for maintaining
domestic food prices below world prices. This is achieved by taxing agriculture
rather than by subsidizing it, as in the case discussed above. A policy of low
food prices has also been followed by developing countries in order to transfer
resources from agriculture and thereby to promote industrial development.
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In contrast, developed countries such as the United States or the European
Community follow an opposite policy of protecting agricultune at the expense
of nonagriculture

We examine here the case of a tax on exports and a tariff on mmports, at
rates ¢, and 1, respectively. The competitive forces wiil drive domestic prices to

p=TpTy=(—1),T,=(1+2) and p=Tp" T=TJ/T, {312

Producers and consumers respond to domestic rather than to world prices, and
therefore the supply and the restvicted demands are given by y; = v,(p) and
xf =x;(p) respectively. That means that the effect of the taiiff on resource
allocation depends on 7 and not on the individual rates, 7;. This has an
important consequence:

PROPERTY 3 5 (indirect taxation} Agriculture can be taxed either directly,
T, < 1, or indirectly by protection of nonagriculture, T, > 1.

The income and consumption evaluated at world prices are
y(P5 1) = p*y (p) + 9y(p) (313)
e(p*, T) = p*x{(p) +x5(p).

Using the balanced trade constraint, we obtain ¢(p*, 7) = y(p*, T), which is
a special case of (3.11). Thus the level of consumption is detexmined by the

" . income evaluated at world prices. This case is illustrated n. Figure 3 2, where,

given world prices, the production is at A and the consumption is at A* The
taxation of agriculture causes production to change to B and consumption to
C located on the income line y(p*, 7) determined by the optimal production
plan B. Obviously, the consumption possibilities represented by B are lowez
than those at A The discussion is now summarized:

PROPERTY 3.6 {welfarc loss) A wedge between world and domestic prices
reduces the consumption possibilities of the economy.

The income loss due to the tax is given by

L T)=y@" D —y(p" 1) (3.14)

" The loss can be represented in terms of Figure 3 2 as the distance between the

market lines that go through A and B. Because income is measured in terms
of nonagriculture, the distance is measured horizontally, along the x-axis 'We
note that as 7 declines or, more generally, as the rate of distortion increases,
the loss increases. Similarly, for T = 1, the loss increases with 7 Thus the loss
increases with the absolute value of the tax rate, 7 — 1 (see the appendix to this
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Figure 32 Export tax

chapter for details). Moreover, as can be seen in Figure 3 2, the loss increases
at an Increasing tate with the absolute value of 7 — 1. The proof is given in
the appendix.

PROPERTIY 3.7 (convexity of the welfare loss) The loss is a convex function
of the distortion 1ate as given by the absolute value of T — 1,

We turn now to examine the effect of an export tax on trade when
agriculture is the exporting sector, so that 7 < 1. In terms of Figure 3.2,
x1 (P71, x,) rotates upward, and consumption is obtained at point C, where
the demand intersects the budget line y(p*, T). The price effect of the tax is to
increase agricultural consumption, whereas the income effect is in the opposite
direction For nonagriculture, or the protected sector, the price and income
effects both cause consumption to decline while output increases; therefore
imports decline. In order to maintain the zero trade deficit, the decline in
imports implies a corresponding decline in exports.

The ratio of exports to output or, alternatively, of imports to consumption
can sexve as 2 measure of the openness of the economy. Consequently, we have

PROPERTY 3.8 (trade effect) A tax on exports reduces trade and leads to a
closure of the economy

Y(P*T ) agliculture
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It is also instiuctive to lustrate the tax effect in terms of the restricted
demand cuzve, as shown in the left panel of Figure 3 2, Since we deal with an
open ecenomy, the restricted demand declines as a result of the welfare loss
caused by the tax.

In conclusion, the effect of this scheme is to shift production in the direction
of the protected industry, to reduce exports of the product in which the country
has a comparative advantage, and to reduce overall consumption. Clearly, this
has a cost The justification for such programs is given in terms of favorable

- longrun effects on the protected industry. This argument cannot be suppor ted

either on preliminary considerations o1 by empizical findings In fact, when we
examine the dynamics that such programs generate, we find that they have a
cumulative detetiorating effect (see Mundlak, Cavallo, and Domenech, 1989).

The foregoing analysis can of course be reversed to evaluate the conse-
quences of trade liberalization, where the country reduces the absolute value
of (T — 1) and as such moves closer to woild prices In this case income and
consumption, both evaluated in world prices, increase. Food consumption may
increase or decrease depending on the strength of the income and substitution
effects, whereas the consumption of nonagriculture will increase. Agricultural
production will increase at the expense of nonagriculture, and consequently
trade will increase.

Trade Restrictions

Countries often impose import restrictions in order to protect agriculture as
well as other sectors. Such restrictions reduce trade and increase the output of
the protected sector at the expense of the other sector In Figure 3 2, the free
trade production and consumption are given by A and A* respectively Assume
that the imposed import restriction causes production to move to point B and
consumption to C, the same points that were generated by the tax scheme
discussed in the previous section. In this case, we can refer to the tax 1ate as the
shadow price of the production or import quota When nonagriculture is the
protected industry, this scheme is equivalent to a direct taxation of agriculture

The consequences for resource allocation are therefore the same as discussed
in the previous section.

The two schemes differ in their benefits. Tariffs are collected by the gov-
ernment and therefore can be disttibuted to the population. The benefits from
quotas go only to the holders of the quotas In theory, the quota can be
auctioned by the government, but this is seldom practiced There is another
important reason for preferring tariffs to quotas; the tax rate is known, whereas
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the total damage of import restriction is not transparent and therefore does not
obtain the appropriate consideration

T&xing Factors of Production

‘We have seen that taxing products affects factor prices. Similarly, taxing factors
of production affects product prices. Taxes on factors of production are applied
for a variety of reasons. Taxation may have to do with the desire to affect
income distiibution directly through a tax on capital and a subsidy to labor
Conversely, it may be motivated by a desire to improve retuns to capital in
order to attract investment, in which case capital is subsidized at the expense
ot labor. It may also be motivated by the efficiency of collection For instance,
it may be easier to collect taxes on wages than on profits. In this section we
consider schemes that apply uniform tax rates across sectors. Nonuniform
1ates generate intersectoral differences in factor prices, a case considered in
Chapter 8.

Let £,, and 1, be the tax (¢ > () or subsidy (¢ < 0) rates on the wage and
on the rental rate respectively. Labor and capital receive the observed market
prices w and ¢ zespectively. The prices firms face, to be referred to as factor-
cost prices, are wI, and r7,, where T, =1 41, and T, =1 +¢,. The taxes
affect the cost of production, and therefore in order to restore zero profits, the
initial product prices have to change. T determine the implied change in p,
write the cost functions, recalling that they are lincar homogeneous in prices:

w, ITr)=Trc(tw), v=T,/T.

‘We impose the zero profit restriction to obtain: p(rw) = ¢; (t@)/cy{tw). The
price function with factor tax included, p(rw), is a generalization of p{w)

The value of p(rw) is the supply price when the market-factor price ratio is
e and the tax rate is 7. The price function is differentiable, and with p being
the price of the labor-cost-intensive sector, p’(rw) > 0. Hence, 3p(zw)/dt > 0.
Specifically, as T increases, p increases accordingly. For any pair 7, & we can
find 7 (t) such that

p(tw) =1 () plw) (3.15)

The function 7 (t) is the (relative) product-tax equivalent of the (relative) factor
tax yate 7. Under the factor-cost-intensity assurmption, T'(7) > 0,and T(1) =1
Hence, we derive :

(T — (T - 1) >0, (3 16)
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with equality holding if and only it 7 =t = 1. For instance, a subsidy to laboz
willresultin T < L; therefore, by (3.16), T < 1, which means that such a subsidy

- reduces the supply price of the labor-intensive product.

PROPERTY 3 9 (product-factor tax equivalence) The supply price of the

labor-cost-intensive product increases (decreases) with & relative tax (subsidy)
on labot, Under equal facior intensities, the factor tax does not affect the
product price

. This is the essence of the Stolper-Samuelson proposition The relationship
between the corresponding rates of change of T and t can be derived by
differentiating (3.15): p{rw) = 7+ Plw), ot 7= p(rw) — plw), and using
(2.16) to obtain |

T = I(zw)t + [I(rw) — Hw)]®, (3.17)

where, recall, I{w) = 87 (@) — Sy; (w) Thus the last texm on the tight is of

second order of magnitude and can be neglected. The absolute value of J{w)
is less than 1, and hence the relative change of factor prices due to the tax is
larger than the corresponding effect on product prices and conversely.

Once 7 is dexived, the foregeing analysis of the product tax can be applied

" to determine the effect of a factor tax at a rate 7 on the equilibrium position
‘of the economy. With the introductoin of factor tax rate v < 1, the supply

price of the labor-cost-intensive product declines so that this case is equivalent

"~ to that of a subsidy to the labor-cost-intensive sector illustrated in Figure 3.1

The outcome is an increase in the output and consumption of the labor-cost-

" intensive sectox.

A detailed description of the effect of the factor tax on the economy is

© illustrated in Fignre 3.3 for the case of T < 1. As a result of the factor tax,
. the supply price of the labor-cost-intensive sector declines, and when plotted
" against the maiket price, p, it is represented as a shift of supply from p*(y)) to
- Tp*(y)), as shown in panel IIT Consequently, there is a new equilibrium at £
. where ¥, > ¥;,4 and p, > p; Note that these are market, or demand, prices,

The supply price, or the real price, of producing ¥15 | dyy/dy, |, increases, since

-+ itis a positive monotone function of y,

Looking at the change in the labor market, we note that the initial alloca-

" tion, k; (@), 1s not optimal under the new price with the tax, re. Labor is now

relatively cheaper, and firms will substitute labor for capital, but because the

- labor supply is fixed, there will be competition for the existing labor As the

labor-cost-intensive sector benefits more from the new prices, it is in a better

" position to bid away labor from the capital-cost-intensive sector When labor
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Figure 3.3 Factor tax: Closed economy

moves away from the capital-intensive sectos, the capital-labor ratio in this sec-
tor increases rather than declines, as calied for by the new price. To avoid it
this sector will also lose capital to the labor-intensive sector. This move is repre-
sented by a shift of the k; () functions, as shown in panel I. The corresponding
shift in the price function in panel II reflects the fact that the market price of
the labor-intensive product declines,

In a small open economy where the country is a price taker, p(rw) = p*,
where p* is the world price; therefore te is constant, and the factor prices
fully absorb the tax, £ 4 @& = 0 In this case, (3.17) yields exactly I = I{w)?
Thus the subsidy to labor will increase the supply of the labor-costintensive
sectot, and therefore its net export will increase The final outcome of trade

An Evaluation of Policy Measures 71

. depends also on the demand, which declines due to the negative income effect
" of the tax.

The effect on rent is given above. In the case of the small open economy,

* the indirect tax on agriculture has its strongest effect on rent because the price
" does not change, and therefore it does not compensate in part for the change

" insupply

Food Aid

" One form of aid to developing countries is aid in food Sometimes food is

delivered as relief from a natwral disaster such as drought. Often, however, the

: ) purpose is to help !the development of the countzy, and yet food is treated as

an entity by itself For instance, public institutions calculate country needs for

" food aid What s the criterion for such calculations and, more important, how

does food aid differ from genexal aid, which provides the recipient country

with resources without restricting their product composition? The answer is

simple; there 1s no econonuic criterion for the calculation of country needs for

- food aid, and the attempt to present it as if there is does not contribute to the
. clarity of the public discussion on the merit of such aid The restriction of the

aid to food changes the supply of food in the recipient country and, thereby,

 causes a displacement in the initial equilibrium position. The resulting changes
are different for closed and for open economies

Closed Economy

Assume the food aid to be g units per capita and to have an equilibrium

- ptice, priox to the aid, of p,. The aid generates an excess supply at the initial

price, ¥, (py) + & ~ x;(py) > 0, and therefore the equilibrium price is forced to
decline It is worth emphasizing that in this framework, where the two goods

_are notmal, it is impossible for p to increase. Normality implies that as income
'+ 'mereases due to aid, the demand for both goods will increase and therefore part
* of the augmented income will be spent on nonfood. To finance this increase in

the consumption of nonfood, it is necessary that some of the additional food
be traded for nonfood, and this causes the price of food to decline.’
The decline in food price canses food producton (o decline, which in

- turn causes a shift of resources to nonfood and an increase in its output. On
* the other hand, the consumption of food increases, since its price is lower
(substitution effect) and the consumption possibilities increase (income effect)
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Figure 3 4 Yood aid: Closed economy

This is fllustrated in the right panel of Figure 3 4 Food aid generates a difference
between the production and the consumption sets The first is bounded by
the transformation curve, whereas the second is bounded by the outer curve,
which reflects the aid. Thus the difference between points A and A* is g units
of y;, whereas the level of y, is the same at both pomts.

Because food zid does not affect the price equation, the output at price
P is still given by point A, with y,, = y;(py) At p, the demand x;(py, x2)
is at C, and the supply is at A*. Consequently, the equilibrium point E is
obtained between A* and €. The change in equilibrium is also illustrated in
the left panel, where the restricted demand remains unchanged because ¥y (p)
is unchanged . This is summarized:

PROPERTY 3 10 (food aid in a closed economy) Food aid increases the

consumption of the two products and the production of nonfood. It nduces a -

decline in food production and its price. As a result, the share of food income,
Py, i total income, y = py; + Y, declines.

The effect on factor prices depends on factor-cost intensity When food is
labor-costdntensive, a decline in p results in a decline in @ and a decline in
k. Gonsequently the real wage rate declines, and the rate of return on capitel
increases Thus, in this case, the food wage is expected to decline, contrary to
statements often. made that food aid increases the food wage.

The response of factor shares to the foregoing changes depends on the
elasticities of substitution. It decreases (increases) the share of labor when the
elasticities of substitution are smaller (laxger) than one. '
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Figure 3.5 Food aid: Open economy

Small Open Economy

The country with a small open economy is a price taker, and it is assumed

~ to be an importer of food at the going world prices. If the country is allowed

to trade the aid in the world market, the aid becomes general aid, and the

. consumption possibilities are given by the market line with 2 constant price
- In this case imports, net of aid, must decline.

This is shown in the right panel of Figure 3.5 where initially production

. is at A, consumption is at A*, and food import is x; 4. — ¥, Under aid

consumption moves to C, production is unchanged because p is constant, and

‘the change in food consumption is x; — x; 4. < g. Since the income elasticity
~-of nonfood is greater than zero {actually greatex than one), an increase in
- income by g units of food generates an increase in nonfood consumption.
-Consequently, the increase in the consumption of food is less than g. In fact,
- when the income clasticity of food is low, only a small fraction of g will

constitute new consumption, and the remaining will result in a decline of

- imports.

The change caused by aid is also shown in the left panel of Figure 3.3,

. _Wherc the restricted demand function is shifted upward by the income eifect of
* aid on the demand for food . This shift is smaller than the shift in the supply.
R Consequently, imports will decline.
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To summazize, when prices are given, output is unaffected by the aid, and
imports must decline. Under balanced trade such a dedline in imports implies
a decline in the export of nonfood. This is, of course, the mirror image of the
increase of nonfood consumption while production remains constant "Thus

we have:

PROPERIY 3.11 {food aid in a small open economy) Food aid to a food-
importing country is likely to cause the country to substitute aid for trade.

Mixed Economy

Importing countries are not closed. Yet they are often not completely open;
they may have various restrictions on trade. In general, such restrictions result
in a lower domestic price for food compared with that in the world market
Therefore, the foregoing analysis needs to be generalized The pertinent part
of the system is

TP, ) = x{(Tp*, y+e) — [ (Tp") +2l

x5 (I1p*, g) = yo(Ip*) — x5 (Tp", y+8) (3.18)

* LK1
pray =x3,

where y is per capita income, and 7 is the wedge between wozld and domestic
price In the closed economy the traded quantities are zexo, whereas in the open
economy, T = 1. In the mixed cconomy, before the aid, g=0and 7 =1.

Food zid of g units per capita generates an income effect on demand
and increases the supply of food, thereby affecting the waded quantines Ihe
system reaches equilibrium with the aid by a combination of a decline in
the domestic ptice (7 < 1) and a decline of the nonaid import of food. In
principle, maintaining lower food prices increases the excess demand for food
and thereby increases the demand for imports. For a recipient country, this
also increases the demand for aid, but it is unrealistic to assume that aid will fill
growing gaps forever. The alternative is then to develop domestic production,
but this possibility is not well sexved by low price levels Thus, at some point,
prices will have to be realigned with world prices

The Donor Country

Donor countries of food must be surplus producezs of food. Otherwise, the
form of aid would not be restrictive What is the particular advantage of giving

aid in the form of food? From the perspective of the collective of alt food donors,

giving aid in texms of food, rather than general aid, is desit ableifitincreases the
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overall demand for food. This requires a decline in food prices in the recipient

- countr.ies‘ Maintaining food prices below world prices requires imposing a tax
- on agriculture. This tax is explicit if the country maintains a free-trade policy,

o1 implicit if the couniry imposes quantitative bartiers to trade and as such is
- considered a closed economy In both cases, this implies distortion, and thus
the good intentions of aid impose some cost on the recipient countries. The
efficiency, or rather the lack of it, of food aid from the point of view of the
United States was initially discussed by Schultz (1960)

~ Sector-Neutral Policies and Agriculture

The programs discussed ahove are sector specific in that they affect the price

o1 quantity of a sector directly and thus affect the income generated in the
sector. However, sectoral income is also affected by sector-neutral programs,

r;he. most important of which are macro policies. The importance of macro
policies for U S. agriculture was recognized by Schuh (1974), who argued that
the overvalued U S. dollar depressed U.S. agricultural prices. The subject is

also discussed by Chambers and Just (1981), Cavallo and Mundlak (1982},

Longmire and Morey (1983), Rausser et al (1986), Snape (1989), Mundlak,
Cavallo, and Domenech (1990b), and in other studies cited below.

Macro policies affect domestic prices and thereby the opportunities facing
producers Commodities that are easily ttaded réspond to this change in terms
of quantities traded, whereas the others have to respond entirely in terms of
domestic production and consumption, This phenomenon is related to the

. ability of a sector to adjust through trade and is not specific to agriculture.
' .Becausc different sectors vary in this ability, they will be affected differently

In what follows we examine the effect of the macro and tade environment

~ on sectoral prices and quantities through their effect on the real exchange rate,
- a concept widely used. After the concept is introduced, we will analyze the

dependence of the real exchange 1ate on supply and demand in the short zun

-+ and its susceptibility to macro policies. The discussion of the real exchange
* rate continues in Chapters 4 and 5, where the impact of long-run changes is
" examinted. Empirical aspects are introduced here and discussed in more detail
- in Chapter 15.

'_ The Real Exchange Rate

) Agricultu:-e is a tradable commodity, and as such its price is affected by the
rate of exchange. In order to examine such an effect we make, initially, the
. strong assumption that the domestic price of agriculture is p; = piT; £, where
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py is the woild price in dollars, 7, is the tax, and E is the nominal rate of
exchange which gives the price of one dollar (more generally, the price of
foreign currency) in terms of domestic currency. The domestic product price
ratio is p = piT  E/p, It is possible that nonagriculture is also tradable, and
its price is pf £ In this case, with no taxes, the domestic price ratio is the same
as the world price, and a change in the exchange rate has no effect on the
profitability of agriculture In order for the exchange rate to matter, we have
to assume that nonagriculture is not zadable In this case this framework is
not very meaningful, though, because if there are only two products and one
1s not traded, the second product will not be traded either: This is the only
way to maintain balanced trade Hence, in order to examine the impact of the
exchange rate on agriculture, it is necessary to add at least one more sector
into the analysis. Let the three sectors be named x, m, and 1 for the exporting,
importing, and home (or nontradable) sectors respeciively.

Even though we now have three sectors, we can still use the two-sector
structure to analyze issues related to the competition between the tradable and
nontradable sectors Specifically, this allows us to discuss the impact of macro
policies, and this is where we begin. This discussion will be followed by the
explicit introduction of a third sector in order to discuss the impact of the world
terms of trade and trade policies, which affect the competitive positions of the
exportables and impoztables.

Tb force the discussion to the two-sector framework, we hold the world
terms of trade, p¥/p’, constant. This assumption allows us to treat the two
traded sectors as a Hicks’s composite sectoi-and collapse the analysis to the two-
sector framework ® The output of the tradable sector is the composite output
of the importable and exportable sectors A similar interpretation applies to

demand. If p7 is the world price of the aggregated tradable product, and 7 the

corresponding tax, then p; = p3TE is the domestic price, and p, the price
ot the home product. The domestic price 1atio of the tradable to the home
product is p = p71E/p, = pje, where e =TE/p, is the real exchange rate
(RE}) It measures the price of the tradable good in terms of the home good, after

allowing for changes in world prices. Ofien, the texm real exchange rate is applied _

to p 1ather than to e. From the point of view of the current analysis, either

term is applicable because the adjustment from one to another is mechanical

and does not affect the analysis. We will use both versions, and the context
will identify which version is used.

Presumably, the definition shows how the nominal exchange rate, E, can

affect the price of the tradable product. However, matters are not that simple

in that a change in E affects both supply and demand, and consequently it -

aftects p;, It is for this reason that the analysis of exchange rate is conducted
in terms of the real rate
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The problem has now been framed within the two-sector model, and the
real exchange rate is viewed as the clearing price in the domestic market, where
the tradable product is traded for the nontadable product Thus, even though
the economy is open, the supply of nontradable goods can only be produced
domestically In this sense, the economy behaves as if it were a closed economy,
and the analysis of the real exchange rate can be carried out within our dosed
economy framework In order to suppress at this point the effect of world
prices, we set p; = 1 50 that e = p. Changes in the supply or demand of the
two products will cause a change in ¢

This model constitutes a major extension of oux analysis because p, is
affected not only by E but by other macro policies as well, and this subject
cannot be fully discussed within a static framework. This discussion will
-~ therefore allude heuristically to dynamic effects, The purpose of conducting

~ the analysis in such an incomplete form is that it still allows us to capture
- some of the main effects of policies without extending the discussion. In so

doing, it should be noted that in this analysis, the magnitude of the change in
~ p depends on the difference in factor-cost intensity. In the imiting case when

there is no difference in factor-cost intensity of the two sectors, the prices will
. remain unchanged.

Trade Account

. Adeviation from balanced trade affects the supply of the tradable product and
. thereby the equilibrium price A deficit in the trade account implies an excess
- supply of the radable good at the going price p, and therefore the price must
. decline in oxder for the market to clear, This case is analogous to the food aid
- discussed above, and we can use Figure 3 4 for illusation. We assume that
there is a per capita net import of g units, and this causes a decline of RE from
3 Py to pg.

~ Theiorm of financing the deficit generates dynamic effects. If the deficit is
" generated by aid o1 other unilateral transfers, this is the end of the discussion
It, however, the deficit is financed by loans, it will eventually have to be repaid
Servicing the debt will reduce the supply of the radable product in the future
and thereby should eventually have an opposite effect to that of the deficit;
namely, RE will have to increase This discussion is very schematic and as
- such ignores various implications of such pending debts.

- Government Expendiiures

. The analysis is extended by assuming that the government now becomes an
. entity with its own demand function for the two products The effect of this
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extension on the economy depends on three important aspects: the product

composition of government expenditures, the substiiution in consumption

of government and private expenditures, and finally, how the government
finances its activity - :

With government, the aggregate demand consists now of two components,
private and government (or public) The composition of government demand
is likely to differ from that of the private sector In general governments use
a lower propostion of the traded good compared with the private sector.
Therefore increasing the share of government in total demand will increase
the demand for the home good, increase its price, and lower RE

The strength of this effect depends on the substitution between private and
government expenditures In part, the public good consists of services, such
as education, health, o1 infrastructure, which are close substitutes to similar
sexvices that could be provided by the private sector. In this case, an ncrease
in the expenditure of the public sector reduces the expenditure of the private
sector However, governments do not limit their activites to the production

of public goods desired by the private sector Often a large component of :
government expenditures generates services that do not substitute for private -
demand. Why would governments produce services that are not demanded -
by consumers? The answer is not unique, and it is related to the nature of the

political process. This subject is beyond the scope of the present discussion,
and therefore only a short comment is made on it below.

More formally, we now extend the utility function to include government
expenditure of g units per capita For simplicity, it is assumed that the wtility

function is weakly separable, so that the marginal rate of substitution of x, for
%o is independent of g: 1 = u(B(xy, Xo), £). Consequently, the private demand,
x,(p, x5}, is independent of g. '

In order to analtyze the effect of g on RE, assume that it is financed by
a uniform tax that does not affect relative prices. Thus the new equilibrium -
position will depend on. the composition of g Lo simplify matters, assume that
g consists exclusively of the nontradable product, and that the demand for =
the tradable product comes exclusively from the private sector: The sectoral -
balances can then be written as x, = ¥y, X, - g = y; Consequently the demand .

for the tradable good is written as x; = x;(p, y; — g}, An increascin g reduces

the amount of the nontradable product available for households. Because of the |
positive relationship between x; and x,, this causes a decrease in the demand

for the tradable product, and therefore its price should decline. Thus,

Qﬂ dx, dxy  d{ys—8) -

=t 0
g  Bxy d(yy—g) dg
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- Figure 36 The real exchange rate

Ihe effect of government is flustrated in Figure 3.6, where the appearance
of government changes the demand in favor of the nontradable good. For any

_'._'-_ourput of the nontradable good, y,, the supply to the private sector is Yo— 8
_ For this supply to be absorbed at price p,, the demand fox the tradable good
15 %3(Pys Yo — &) < %1(Py, ¥9). The demand now intersects the transformation
~cmve at A" instead of at A, the iniial equilibrim with g = 0. This rotation
generates an excess supply of the tradable product, and a new equilibrium is
" achieved at B with p, < p,, indicating a lower real exchange rate

The analysis can also be carried out in terms of the market for goods for the

private sector. The diversion of g units of y, away from private consumption
- can be represented as a horizontal shift of the tansformation curve At Dy
___pr?duction is at A, but the quantity of the nontradable product available for
“private consumption is given by H. Consequently the quantity demanded of
 the tradable product is reduced to N, which constitutes a point on the restricted
~demand of the private sector. Thus there is an excess supply of the tradable
‘ g’opd, and its price declines. The private demand curve %1 (p, xy) TOtates to the
: ;eft undal a new equilibriom is reached The output of the tradable good at the
~Dew equilibifum is above N The total consumption of the nontradable good
In the economy increases, but part of this consurption, g, is produced for

:glf;l}i);lb]ic sector, whereas the private production of the nontradable product
eclines

The analysis in terms of the restricted demand is similar in nature The

- Testricted demagd for the tradable product by the private sector is {p, &)
KBf:cause some of the nontradable product is consumed by the public sector, it
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is taken away from the private sector, and this causes the function to rotate to
the left. Since, by assumption, the government does not consume the tradable
good, the supply to the private sector is given by the aggregate supply function
¥,(p), and as such is unaffected by g. Consequently reducing the demand fot
the aradable good, which is produced with a constant supply function, causes
the price to decline

To be suze, the outcome depends on the product composition of govern-
ment demand. Hypothetically, if g consisted largely of the tradable product
instead of the nontradable one, the real exchange rate would have risen with
& In general, the public sector uses mainly the nontradable good, and thereby,
as shown above, it suppresses the real rate of exchange This change is as-
sociated with Jower production of the tradable good. Because agriculture is
a component of the tradable sector, it suffers from such a change The exact
impact on the composition of the tradable sector requires more information,
but this is not impoxtant for our present discussion

. money for commodities in order (o restore it When the nominal exchange
- 1ate is fixed, the price of the aadable product is constant, and the expanded
- demand for the tradable good is met by an mcrease in net imports. On the
. other hand, an increase in supply of the nontradable good can be achieved
only from domestic production, and this implies an increase in its price and
- consequently a decline in RE. The increase in net imports, o1 inflow of capital,
generates g deficit in the cuwrrent account and as such it is not sustainable. Thus,
~ eventually, the country will have to take measures to control both the inflation
and the trade deficit.
When the exchange rate is flexible, part of the response to the inflationary

= pressure generated by the monetization of the deficit will be to increase the

~ pominal exchange rate In this case the decline in RE should be smaller than
under a fixed exchange rate regime However, even if the exchange rate
. is completely free to vary, the real exchange rate will decline because the
" monetization facilitated a change in the composition of aggregate dernand and
-~ in the equilibrium position of the economy
The foregoing discussion abstracts fiom the effects that such changes

m macro policies generate on expectations for inflation and future policies,
_ which in turn affect the dynamics of the economy This subject is beyond the
* scope of the present discussion. The main findings of the present discussion,
however, prevail under a more complex environment. This assertion will be
-substantiated by empirical results to appear subsequently.

Method of Finance

The outcome also depends on the method used by the government to finance
its expenditures. If the government conducts a halanced budget, it must tax
the private sector to the extent of its expenditure, and the foregoing analysis
applies The effect of a uniform tax was discussed above. The effect of a
nonuniform tax can be analyzed by first considering a uniform tax and then
applying a different tax scheme

When the government runs a deficit, the method of financing the deficit
also affects RE and the speed at which it changes. If the deficit s financed
by borrowing from abroad, this leads to a deficit in the current account,
and as we have seen, this has a suppressing effect on RE In this case the
government cxpenditure increases the demand for the nontradable good,
whereas the finance of the expenditure increases the supply of the tradable.
good. Alternatively, the government can borrow domestically Since, however, .
the economy is assumed to be open, borrowing domestically will cause interest
rates to increase above the world level and thereby induce an inflow of foreign
capital, which presses the interest rates back to their initial level. This method
is therefore very similar to borrowing from abroad. :

Thus far the discussion has dealt with a barter economy. To complete the
discussion we also consider the use of money to finance the debt We assume
that prior to the formation of the debt, individuals had been holding the desired
amount of money The printing of money to finance the purchases of the
government disturbs this equilibriurn, and therefore individuals will exchange

Faacdor Markets

The effect of the aforementioned measures on the product price is uniquely
signed. On the other hand, the effect on factor prices depends on the factor-
cost ntensity. It is usually assumed that the home good is labot-cost intensive,
in which case a decrease in the real exchange rate is associated with an increase
in the wage-rental ratio

Sometimues the real exchange rate declines by a reverse chain of events
Labor, and pethaps more specifically labor in the public sector, succeeds in
_increasing its wage rate without a cotresponding change in productivity. This
in turn increases the wagerental ratio and causes a decline in RE.

- Trade Poliey

-liade policies here are defined as policies aimed at affecting trade directly
through prices or through quantity restictions The full range of possibilities
is covered by the discussion of the internal terms of trade below, whereas here
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we consider only a program that applies a uniform tax to the two iradable
products Tn this case, we can think of the real exchange rate as the supply
price of the tradable good, and therefore the effect of the program on this
rate is easily judged by its effect on the output composition. If the output of
the tradable product increases, the real exchange rate increases accordingly
For instance, consider an incentive to the traded sectoy, to be financed by the
nontradable sector This will cause a shift of resources into the production of
tradable goods and thereby an increase of the real exchange rate. This policy
can be illustrated with the use of Figure 3.1, by identifying sectoxs | and 2 with

the tradable and home sectors respectively The demand price of the tradable

product is (1 — 1) p, where p is the supply price. Consequently, the equilibrinm
p increases from p, to pg

Internal Terms of Trade

We turn now to examine the internal terms of trade, for which we need to
deal with the tradable sectors separately. The domestic price of a tradable
product is p; = p}“T}E, j = x,m, where T is the tax The domestic terms of

trade ave determined by the world terms of trade and by the trade policy:

Pl P = (PR DY/ T Specifically, it is independent of the price of the

home good. This is true only if the tradable sectors are homogenecous in the '

sense that they do not contain a corponent of the home good. Actually, this

is not the case, but for now, it helps to sharpen the discussion to assume such
homogeneity On the other hand, a change in the terms of trade affecis the-

domestic demand and supply of x and m This causes a supply effect through
the change in resource allocation and a demand effect through the substitution

and income effects. Thus the terms of trade affect the price of the home good

and thereby the real exchange rate, with the causality gomg one way. _
b avoid sidetracking, we leave the details of the background analysis

to Appendix 3A, where the excess demand function for the home good,

®(p,/ Py P/ Py) 18 derived. We differentiate the excess demand at the equi-

libtium point, where its value is zero, and rearrange the terms to show the

dependence of the real exchange 1ate on the terms of trade The expression
for the exportables is

dln(p,/p)=w(dlnp, —dlnp,), 319

wherehere @ = A /(A + A} A= 0 is the excess supply elasticity of the
home good with respect to the price of the jth good. As such, & measures

the degree of substitution between the importables and the home good De-
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- compose the price to the two components, foreign terms of trade and the tax,
" assume o to be locally constant, and integrate the equation to get

Indp,/p) =a+eh(p;/p,) +tolnT. (3.20)

© - This is a measure of the real exchange rate in terms of exportables. A similar
" expression can be dexived for importables:

In(p,/ppy=0c— (1w nlp;/p,) - 1—a)InT, (321)

Letpy = (px)b(pm)l_b, and combine equaﬁons {3 20) and (3 21) to obtain the
: expression for the conventional measure, p = p;/p,, which can be thought
" of as an aggregate of the two measures:

Chp=a—(1—b-o)WP/PH+U-b-o)InT, —(1-b—w)ln T,

(322)

" When b = 1, the price of the tradables is the same as that of the exportables

and p varies positively with the foreign terms of trade The opposite is true
when b =0

The message of equation (3.22) is that if foreign prices and trade policies
are constant, then domestic prices will remain unchanged This equation
epresents only the effect of the terms of trade on the real exchange rate We
also have to include the effect of the macro policies, which is additive, on the

real exchange rate Let s be the vector of the pertinent macro variables and €

be the vector of the corresponding elasticities, we can write the final form of

.the empirical equation:

mp=a-10-b—w)n(P;/P)+1—-b—w0)InT,

" 3w
~(1-b—w)nT, +es.

ﬂ'adabiligi and Secloral Prices

-The tradable-nontradable dichotomy is a convenient analytic device, but its
empirical application is not that simple. In a multi-product and muld-mput

economy with intermediate products, it is difficult to designate a sector which

%Jas no tradable inputs In this case, a change in a given price, and specifically
in the rate of exchange, affects all sectors For instance, it housing requires
- imported inputs, then a change m mmport price affects the construction cost
‘On the other hand, tradable sectors have nontradable inputs When buying
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Figure 37 The product composition of agriculture: Trade orientation

a foreign car the consumer pays not only for the car but also for domestic
services, such as the dealer’s time and facilities.

Our interest in this model at this point is derived from our interest in the
effect of policies on sectoral prices, where the sectoral definition depends on
one’s interest, and owrs is the dichotomy of agriculture and nonagriculture.
In reality, each of these sectors is an aggregate of many products, which can
be grouped into importable, exportable, and home goods. This grouping is
determined by the cost structure and demand as illustrated in Figure 3 7. A big

spread between import and export prices creates a scope for the middle group of

nontraded products. This spread reflects transpor tation costs, broadly defined,
between countries as well as high distibution costs within the countries. The
latter reflects the fact that agriculture is spread geographically throughout the
country, and in many countries with poor infrastructure the costs are high, On
top of this, taxes and similar programs affect the wedge between the border
prices. _

‘With such a decomposition, the aggregate sectoral price is determined by
the prices of the individual components We can think of this price as being
the cost function of the aggregate product, so that the price of sector j is

P,

_ ] potp pl—og—og
]_aoP : P .Ph]- R

xj < mj
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- where P,;, B, and B, are the domestic prices of the exportable, importable,

- and home goods respectively. Rearranging,

>3} oo
5 (B)" (B
P, B} \B,

* The ratio of the sectoral price to the price of the home good is expressed
as 2 geomettic-weighted average of the real exchange rate of exportable and
- jmiportable goods respectively The effect of the real exchange rate depends
" on the sum of the exponents, which provides us with a measure of the degree
of tradability of the sector. Different sectors can be ranked according to their
degree of tradability. The price of the more tradable sectors is more responsive
" to changes in the real exchange rate.

..+ Inprinciple, the sectoral price equation can be estimated . Countries publish
“ data on the prices of exported and imported goods. The problem is with the
* - pontraded good, because such 2 good does not exist in the form that it appears
. in the theory Therefore, empirical analysis requires the use of substitutes.
¢ ¢ Empirical applications are discussed in Chapter 15

(3 24)

. -:On Openness and Agriculture

. As we have seen, the response of an economy to changes in the economic
* environment depends on. whether the economy is closed o1 open. Also, we
have noted that even an open economy is closed to some extent in that not all
" products can be imported. When it comes to agriculture, Chapter 1 mentioned
that for the world as a whole, only 10-12 percent of world production is traded
- Internationally and that countiies tend to meet changes in demand by local
. '_p'roducf:ion.‘ On the surface, it seems that by doing so, countries do not fully
- utilize their comparative advantage. To gain better insight into this issue, we
need more structure, which requires a detowr from the main course of the
* current discussion
oy Most countries import some agricultural products, export others, while
" the bulk of products are not traded at all. The structure s described in
- TFgure 37 As indicated above, the spread between import and export prices
7 reflects the fact that agriculture is distributed geographically throughout the
© country, and In many counties with poor infrastiucture, the costs are high.
Taxes and similar programs affect the wedge between the border prices and
- as such contribute to the spread. On the face of it, all these consideratons
" complicate the relationships between world and domestic prices Indeed, as
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Johnson (1973, 1991) observed, there are considerable differences among
countries in the prices of agriculttnal commodides, which he took as a sign
that world agriculture is in disaxray. The fact of the matter is that there are
considerable differences in the prices of other commodities as well The relative
difference in the prices of shirts between the streets of Bangkok and those in
Europe o1 the United States is probably bigger than the relative difference

between the price of Thai and Japanese rice. One can then extend Tohnson's -

observation to other sectors. Thus agricultural policies or, more generally,

trade policies are not the only culprit, and sometimes not the mai one

Some of the cross-country differences can be traced to differences in factor

prices.
All this has an important implication for our thinking about the dynarmics

of world agriculture. Under free trade, we can think of the world as being a :

closed economy, so that producers face a downward-sloping demand function
that constrains production growth. The trend in world prices is determined by
the relative growth in world demand and supply. But as indicated above, the
bulk of agricultural production is consumed domestically and is not traded in
the world market. Therefore, the question is to what extent are domestic prices
influenced by world prices. This is of course an empirical question, and this is
the way it should be answered

The Law of One Price

The relationship between domestic and world prices is an old and well-
investigated subject undex the title of the law of one frice The idea is that,
abstracting from the cost of transportation and taxes, trade should equate
commodity prices across countries. As stated above, there are large price dif-
ferences across countries which indicate that the law does not hold in practice
This is the static situation, but there is 2 dynamic aspect as well, which is
related to the question of what happens to domestic prices if the world price
changes. This turns our attention to price changes, and to avoid problexns of
units of measurement, we should examine relaiive price changes.

The subject is analyzed by Mundlak and Larson (1992) in reference to
the (relative) law of one price, where the domestic price, P, is expressed as
a product of the world price, P*, the nominal exchange rate, E, and the tax
policy § = (1+1). This formulation assumes that the product is homogeneous,
so that the world and domestic prices vefer to the same product, and that
marketing margins and other nontradable inputs are ignored This is an
unrealistic assumption, and therefore a stochastic disturbance U is added. The
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domestic price of product i in year ¢ is P, = PE,S; U,,. If we rewrite it, with
lowercase letters indicating logs, we have

pirzp;_}'ez_}' Sip T Uy (3 25)
u~ D, 6%); E(ew)=E(su) =E(p*u) =0

Whern the disturbance represents nontransitory shocks, its mean, p, is not
necessarily zero

Two questions are of interest for ow discussion First, what proportion of
the variations in world prices is transmitted to domestic prices? Second, what
proportion of the vatiations in domestic prices can be attributed to variations
in world prices? The answers to both questions are obtained, in principle, by
estimating the following equation:

py=0¢+Bpl,trve +¢, (3.26)

The basic equation (3.25) can be expressed in terms of (3 26) subject to the
restrictions Hy : =1, Hy:y =1. The coefficient § is the elasticity of the
domestic price with respect to the world price, to be referred to as the elasticity
of transmission  The value of this elasticity is the answer to the first question.
A value of 1 implies that the variations in world prices are fully transmitted to
the domestic prices, whereas a value of 0 implies no transmission at all Why
would this elasticity differ from unity? Several reasons can be offered. First,
omitted variables, specifically s, are correlated with p*. Second, there may be
measurement errors in p*. Such errors may reflect the fact that the wozld price
used in a given study differs from the one pertinent for the particular country
because prices relate to different qualities broadly mterpreted Third, if’ the
economy is closed, the woild price is irrelevant. Of course, very few countries
are completely closed, but many countries are partially closed by means of
trade policies, and this may affect the value of the estimate

To answer the second question, note that the contiibution of world prices,
measured in domestic currencies, to the variations in p are given by the value
of R? of the regression (3.26). A low value means that only a small proportion
of the variations in domestic prices are accounted for by warld prices and
exchange rates, and the main sources of the vartations are due to the other
variables in question :
Various forms of equation (3 26) were estimated. By way of generalization,
the deviation from unitary transmission elasticity is, on the whole, surprisingly
small. Such deviation is in past due to policy measures and in part due to
domestic inputs that are not necessarily synchronized with world agricultural
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prices This does not imply that policies generated with respect to par ticulax
products are not important in affecting the prices of these products. They
CCI'taiIﬁy affect the pIice levcls, and whenever a country taxes ainCIlItUI‘C, the
domestic prices will differ from world prices. Consequently, there are cross-
country variations of prices. Howevez, such policies did not prevent domestic

prices from moving along with world prices. Furthermore, the world price is -

the major contributor to variations in domestic prices.
What then is the role for domestic supply and demand? They determuine

the traded quantities of ttaded goods, and the prices of traded goods affect

to a large extent the prices of the specific factors in agriculnwre and thereby
the supply of noniraded goods. This is basically the mechznism of the factor-
price equalization. For instance, depressed world prices affect land prices,
agricultural wage rates through their effect on labor supply, and the price of
quasi-fixed inputs This spreads to all commodities.

To conclude, even though domestic policies affect prices, they carmot
prevent the covar iation of domestc prices with world prices In the long run
and therefore do not change the divection of the developments called for by
the fundamentals There may be a simple reason for this. Price distortion is
costly, and as we have seen, it increases at an increasing ratc with the rate of
taxation. Public resources, just like private resources, are finite, and therefore
there is a Limit to the intervention.

Appendix 3A

1 The loss function is increasing with the absolute value of the tax rate

We limit our interest here to efficient production plans (points on the
transformation curve), in which case we can wiite y, as a function of y;:

Lp*, 1) =y(@") — 0"y (1) + y,(y,(T))] ThendL/dT =—dy,/dT[p*

+dyy/dyy). Recall that —dy,/dy, = p, p=Tp", dp/dT = p* Then
(dy,/dT) = p*dy, /dp and for T # 1 we have dL./dT = (dy, /dp)p**(T —
1), and sign dL /dT =sign(T — 1)

9. The loss function is convex in the absolute value of the tax rate, T - 1

Label y(T) = p*¥;(T) + ¥(¥, (7)) and note that p* is held constant Then
we can suppress p* and write L(p*, T) = y(1) — y(7). Note that y(T) is
a sum of concave functions in 7 To see this, select k=27 + (1 — A},
0 <2 <1, then following the proof in Chapter 2 of the concavity of the

transformation curve, y(R) = (1 — A)y(1) 4+ Ay{T) (see Appendix 2A)

Thus, y(7) is concave, and its negative is convex As y(1) is independent
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of T, L(p*, T) increases at an increasing rate as the absolute value of 7 — 1
mereases

3. The real exchange rate.

ASSUMPTIONS: We consider a small bpcn cconomy, divided ito three

. sectors, x, m, and f, with production functions F(K, L) Assume that the
* nominal exchange rate is I, then the world prices in local currency are p} and
- p} - The intensity assumption is &, (@) > k,, (0} > k;, (@), for any given w

Suph

Tradable

Prices: The wagesental ratio is determined by price function o =
@ (Py/ Ppy)-

Inputs: The capitallabor ratio is determined by &7 =k, (w"). Let Ly =L+
DL d=1 Ly Letky = £kF - (1 — &)k}, Hence & > ky (0%) > kY

TFactor prices: Determined at Ii,’.* from the production functions.

Output: ¥, = L [¢f, (k5)], ¥,=L, [0~ &)1

The output of the two tradable sectors is thus detexm:ined conditionat on L.
Note that p¥ £ (k¥) = w* + r*k2, and pl £ (k%) = w* + r*k% , Hence

prYy=Low' +rkf]=w*l; +1r*K;

- Nomtradable .

Given w*, the puice rato p%/p; is determined by the price functdon i—% =

%(a)*), but p¥ is known, and thus pj can be determined The capitallabox

ratio, k =k, (w*), is constant, and value output is pj¥, = L, (w* + 7 *k}).

Because all the asterisked variables are determined by p¥ and p? we can
summarize the supply side conditional on L, : ¥, (p}, py,, L)

% Real exchange rate

" Note that the supply of the 7 and £ sectors is linear in their labor npurt
- Consequently, the real exchange rate is constant. Tb see this, write the cutput

. differential:

prd¥y; =w'dl, +r*dK,
ppdY, =widl, +r'dK,
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Under the resource constraints, —dL, =dL; and —dK; = dK,, hence
prdY, =—prd¥y,
—dY,/dY; =py/p;

This implies a constant real exchange rate, determined solely by the terms of
trade, independently of demand  Thisisnota coincidence, because the supply
does not reflect any attribute that distinguishes between the tradable and the
nontradable sectors To amend this, we have to introduce a specific factor to
the production function of one or more of the sectors. But before that, we
complete the discussion of this model by bringing in demand.

Demand

The composition of production is determined by the demand so as to meet
the zero deficit condition. National income can be determined from the factor

costs. The per capita output is
Y =wr+r'k

Sectoral per capita demand is given by x;( PP oyl 0, Y, 8 = xj"‘, where y*
is income (which reflects the technology and vesources) and g is a parametex
affecting the composition of demand, 8(x,/x;)/dg > 0. Again, the asterisked
values are determined by p* and pf,. We can write for the total demand of
nontradable,

X} =X, (pr/ D P/ Py ¥ 8)-

Equilibrium

Let () = (pX/ Pk, Ph/P5 T3 8), then ®() = X,() = X, (P}, P, Ly) is the
excess demand for the home good, For equilibrium, set it equal to zero, solve
for L, , and with knowledge of L, the rest of the system is solved for. A change
in g affects the composition of production but not the prices The fulfillment
of the budget constraint implies zero trade deficit

Specific Factors

The introduction of a fixed factor makes the production function display
decreasing returns to scale in K and /.. Although any sector may have specific
factors, the natural one for our discussion is the home-good sector because it
is the specific factor that makes it nontradable
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Tb underline the importance of the specific factors, consider an increase
in pf. This causes a decline in @* (x is the capitaldintensive sector), and
consequently a rise in the real exchange rate This change is consistent with
the fact that resources will have to move to the exportable sector to facilitate
the supply response there, and hence the relative price of x will increase Now
‘consider an extreme alternative, where the home good (£) is produced by
only a specific factor, “land,” whose supply is fixed, and the demand for 4 is
a function of the income generated by the export sector. The rise in PF will
induce an increase in the demand for # and hence an increase in p,,, and ghus a
decline in the real exchange rate. This is In contrast to the above analysis. The
time pattern of the response depends on the speed of the resource allocation,
as dicussed subsequently.

Exercises

31  (Indirect taxation)
A subsidy to agriculture is financed by taxing sectoral income at the rate
of 0 < £ -« 1. The collected tax is distiibuted as a subsidy to agricultuze.
Show that this scheme amounts to taxing nonagriculture.

32  (Policy reform)

Assume a small two-sector open econonty operating at world prices,

p*. Agriculiure is the exporting sector.

(a) Write down the equations fully specifying the model describing this
economy.

(b) Show graphically the initial position of the economy.

Unfier political pressure, the country is now subsidizing agriculture by

setting p* > p* > p? The policy is financed by a lump sum tax of equal

rate pe1 capita

(© Usi.ng the specification in (a), where possible sign the effect of the
Pohcy on productien, consumption, export, and income evaluated
m terms of world prices.

{d) Hlustrate graphically the changes examined in (c) above

- 33  How does a subsidy to agriculture in a closed economy affect: (a) factor

prices and (b} factor shares?






