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Abstract

This paper analyses the political economy of agricultural protection in a general
equilibrium framework. Rational politicians offer protectionist policies in return for political
support from their constituency. Individuals in the economy have different factor endowments.
Politicians exploit these differences in establishing redistributive policies when maximizing
political support. The paper studies the effect of changes in economic variables - such as the
urban-rural income gap, capital intensity, the share of agriculture in total output and total
employment, and the share of food in consumer expenditures - on the political equilibrium

policy.

This paper has benefitted from extensive discussions with Harry de Gorter and from
comments by Eric Fisher, Steven Kyle and Tim Mount.



A Positive Theory of Agricultural Protection

1. INTRODUCTION

Several patterns of government intervention in agriculture are common across
countries. One of them is the remarkable correlation between the level of
protection in agriculture and the level of economic development of a country (Bale
and Lutz; Krueger, Schiff and Valdes). Agriculture is generally taxed in developing
countries, while it is mostly subsidized in industrial countries. Further, protection
shifts from the industrial sector to agriculture during the process of economic

development:

‘There is a striking similarity between the pro-urban policies of the
European nations before the industrial revolution in Britain and those of the
developing nations that are at a somewhat similar level of economic
development today’ (Olson, p. 55).

This puzzle is the subject of several recent papers. Among the theoretical
contributions are class theories of special interests using the state for their own
benefit (de Janvry), theories of interest group behavior (Olson) and theories of voter-
politician interaction (de Gorter and Tsur). Explanatory variables that have been
suggested are the comparative advantage of agriculture, the terms of trade between
agriculture and non-agriculture, the share of agriculture in GNP, the ratio of market
surplus to total expenditures, the responsiveness of industrial profits to food prices
and the emergence of industrial groups related to agriculture (Honma and Hayami,
Balisacan and Roumasset, Anderson and Tyers)

The purpose of this paper is to provide an analysis of the political economy of
agricultural protection in a general equilibrium framework. Thus far no consistent
model has been provided that formally explains the importance of structural

parameters in the economy - such as factor intensity and the structure of



employment, production and consumption — in the determination of redistributive
policies in agriculture. Changes in these parameters often coincide with economic
development. This paper explicitly analyzes the impact of these structural
parameters on redistributive government policies in agriculture. The analysis relies
on a formal political economic model. A production subsidy is used as the stylized
form of agricultural protection.

The analysis of the impact of such a subsidy in agriculture on producers,
consumers and taxpayers is based on a specific factor model. It assumes two inputs
for each industry. One of the inputs is perfectly mobile, while the other is specific
and fixed. The use of this model is appropriate due to the inherent short run nature
of the political process. Baldwin (1984) and Magee, Brock and Young provide
empirical support for this. It is used by several authors in analyzing the political
economy of trade policies (e.g. Findlay and Wellisz; Mayer; Staiger and Tabellini).
Individuals in the model differ from one another by their ownership of production
factors.

The specification of the political model is in the tradition of Downs, Stigler and
Peltzman. Rational politicians and voters interact in a political market. Politicians
offer a policy to their constituency in return for political support. Voters! will
increase their political support? if they are beneficially affected by the policy and
reduce it if the policy hurts their welfare. I assume that this change in support is
proportional to the change in welfare. This specification of the political behavior
incorporates three important features. First, politicians will not introduce a

redistributive policy unless their loss in total political support from taxing some

I'The concepts ‘voters’, ‘individuals’ and ‘citizens’ are interchangeable. They all refer to persons that
are politically and economically active.

2 ‘Political support’ is more than merely filling out a ballot once a year. In this way it is comparable
with ‘political pressure’ in interest group models. Becker (p.372) quotes Bentley (p. 259) in his
definition of political presure: “Pressure is broad enough to include ... from battle and riot to abstract
reasoning and sensitive morality.” Resources that are invested in the political process are not
explicitly considered in this paper.
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people is more than compensated by the increase in political support from those
people that benefit from the policy. Second, if political support is a concave function
of the policy induced welfare change, politicians will introduce redistributive
transfers from Tich’ to ‘poor’ sectors in the economy. Third, any transfer can occur
as long as the political gains are larger than the political losses for the political
entrepreneur. This implies that either a minority or a majority of the voters can
benefit from redistributive policies.

The paper is organized as follows. Section 2 sets up the economic model and
derives the distributional effects of a production subsidy. Section 3 presents the
political model. The integration of the political and the economic model yields a
condition for the optimal subsidy level. In section 4, I analyze how this optimal
subsidy changes with a change in several key economic parameters. The
implications of allowing for trade and of for the use of tariffs instead of subsidies are
also discussed. The final section compares the theoretical results derived in this

paper with empirical findings in the literature.

2. THE DISTRIBUTIONAL EFFECTS OF A PRODUCTION SUBSIDY

This section develops a general equilibrium model to analyze the distributional
effects of a production subsidy. The full specification of the model and the
derivation of the detailed results are given in the appendix.

Consider a two-commodity, three-factor model of a closed economy with L
inhabitants. The economy has 2 sectors: agriculture and manufacturing, each
producing one good, A and M respectively. Each sector uses one specific immobile?

factor: K A’ which is called "land”, for agriculture and ) P “capital", for the

3 “Immobility” should not be considered merely as a technological constraint, but rather as an economic
one. The model could be regarded as a two-factor two-commodity model where one of the factors is
completely fixed occupationally. K, and K, may both represent capital goods installed in each sector
and incapable of being transferred. Therefore, “the crucial consideration is not physical identity but
economic identity” (Jones, p.5).
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manufacturing sector. The specific factors are in fixed supply to their industries. In
addition each sector uses one perfectly mobile factor, called "labor” with L, and Ly
representing the quantity of labor employed in both sectors. The total quantity of
labor equals the fixed aggregate supply of labor: L, + Lyy = L. The production
functions for the two commodities are each linear homogeneous in their respective
inputs and have the standard neoclassical properties of differentiability and of
positive and declining marginal physical products for each of the inputs. The
economy's aggregate income is given by Y = ¢ A + M with q the producer price of
agricultural output ("food”) in terms of manufacturing output.

The demand side is specified as in Mayer. Individuals in the economy are
utility maximizers? with homothetic and identical preferences, represented by an

indirect utility function,
Ui =U(p, v [1]

where p represents the consumer price and y' is individual i's income. y'is the

sum of returns to i’s factor endowment:
i_ K
y=w+ T K] 2]

where w represents the wage rate and r; the return to the specific factor of sector
j =AM). Kji denotes i's ownership of the jth specific factor. Factor ownership can
differ among people and is fully employed: Py Kji=Kj. In deriving [2] it was assumed
that each person owns one unit of labor and capital in no more than one sector.

Let the government of the country give a subsidy s per unit of output to

4 Findlay and Wellisz, and Baldwin (1984) are not able to derive precise results because of the way
they model the individual’s behavior. Individuals are assumed to lobby to increase their income. The
reason for this is an indeterminancy property of Ricardo-Viner models known as the ‘neoclassical
ambiguity’ (Ruffin and Jones). Young shows that using utility maximization as a behavioral
assumption removes this ambiguity.
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agricultural producers. The subsidy is financed by an income tax. Per capita tax is
defined as T' =t y' with t the constant marginal tax rate. Assuming a balanced budget

policy of the government, the budget equation becomes

L
D) T = s Apes) 3

where A is the total food supply. Individual disposable income, ydi, therefore
equals

yi=-)w+rK)=(1-0¢'Y for =AM, [4]

where ¢! is the share of i’s income in total income: yi =¢' Y. The effect of a
producer subsidy on individual welfare can be obtained by differentiating the
indirect utility function and using Roy's identity and the homothetic properties of

the utility function:

dUpy® _ aU (AP %P | CV )
ds Jydi ds ds

]
where AP! represents i's demand for food. The first term between brackets
represents the benefit consumers obtain from a producer subsidy. Consumer prices
decline because of an expansion in food production: dp/ds < 0. The second term
represents the change in disposable income. Using [4] , this can be analyzed further:

dy® dy' dT dy! y dt
ds ds ds ds ’ ds’

= (1-1) [6]

The last term of [6] represents the impact of the subsidy on the tax rate, which

consists of three effects’:

3 The Viner-Wong envelop theorem is used in deriving this. The effect on aggregate income is zero if
demand is completely inelastic, otherwise it is strictly positive:
aY =A (Q +1D) >0
ds ds
Note that the effect on aggregate disposable income is negative (with dp/ds < 0 and dA/ds > 0):
dvd_, dp _dA
ds ds ds
5
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The first (positive) term in brackets reflects the increased need for tax revenue

as food production, and therefore the amount of subsidies, increases. The second

(positive) term reflects the deadweight losses associated with s. These losses increase

with s and therefore result in higher taxes. The third (negative) effect reflects an

increase in aggregate nominal income: a smaller tax rate raises the same tax

revenues with a larger tax base. The total effect is positive®. Let Al be the marginal

change in real disposable income due to a subsidy s. Using [1], [2], [S5] [6] and the
assumption of identical preferences, this can be derived as:

dy’

icqn D i dA L ga N
A —(1t)ds ) [sds + (1A

3V [8]

The first term represents the ‘net factor income’ effect (with net referring to the
gross effect minus the tax redistribution effect: a higher income leads to a higher
income tax). The terms in square brackets measure the share of individual i in
deadweight losses and in the net tax and consumer effect, respectively. Both effects
are negative since dA/ds and dq/ds are both positive. The only way an individual
can benefit from a subsidy is when the income effect of the subsidy (dyi/ ds), is large

enough to offset the negative consumption and tax effects. Since

6 The expression for dt/ds can be rewritten as

ﬂ—l((l parsIA _(adp) 5
ds ds ds

With dp/ds < 0 and dA/ds > 0, all terms on the right hand side are positive and therefore dt/ds >0.
7 The total effect can be disaggregated in a demand effect ( - AP'dp/ds), a supply effect (¢!Adp/ds), a

deadweight loss effect ( - ¢isdA/ds), a factor income effect (ydi[ L= dy /ds dY/ 451 and a direct tax

dr /ds dT/ds
y4

redistribution effect ( - y3[——==




dy' _ dw

s " s N E o

this will only happen.if the return to i’s factor endowment is sufficiently
positively affected. With dw/ds > 0, dr,/ds > 0 and dry/ds < 0, the change in
income will be positive for workers and farmers. In fact, it is shown in appendix A.2
that the income of anyone who owns less industrial capital than the capital labor
ratio in the manufacturing sector, increases. Combining [8] and [9] indicates that one
needs to own a minimum amount of land for the total marginal impact, Al to be

positive. Moreover, it allows one to write the marginal impact on i as a linear

function of i’s endowment:

= 29+ b K/ [10]
with ag=(1- t)_‘¢w[5% + (1- t)Adq], [10a]
A

-—(1t)—-¢][ ds +(1t)A£ [10b]

where ¢, qi represent, respectively, the share of the return to a unit of labor and
a unit of specific factor in sector j in total (national) income. In this notation ag by,
and by, represent, respectively, the marginal impact per unit of labor, land and
capital. The level of these marginal impacts depends on the size of s and on the
structure of the economy. b, will be positive and by negative, while aj can be
positive or negative, depending on whether the positive impact on w is less or more

than offset by the sum of the negative impacts on deadweight loss and taxes.

3. THE POLITICAL EQUILIBRIUM
The political decision making process is modeled as an interaction between
rational politicians and voters. Politicians offer a policy to their constituency in

return for political support. Voters will increase their political support if they are
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beneficially affected by the policy and reduce it if the policy hurts their welfare.
More specifically individual political support (S) is assumed to be a concave

function of the change in utility caused by the policy®:
S = §' (U'(s) - UY0)) [11]

Politicians will offer the subsidy (level) that maximizes their total political
support’ subject to the government budget constraint in equation [3]. The first order

condition of this problem yields
L
Y siut =0 121
i=1

with u! = Ul(s) - U¥0) and SL >0, S:m < 0. This condition implies that, at the
politically optimal subsidy level, raising the subsidy yields a marginal increase in
political support from those who benefit from the policy, that is exactly offset by the
marginal decrease in political support from those who lose. If the political support
function is strictly concave, the equilibrium condition becomes a weighted sum of
positive and negative marginal utilities. Since S:L is decreasing in p! negative
marginal impacts have a greater weight. Denoting dSi/ds by £, the continuous

analog to the discrete model in [12] becomes:

gmax
F(E) = J;m £E) dE = 0 [13]

8 The modeling of the political behavior is in the tradition of Downs and Stigler. The specification of
the support function is similar to that of Peltzman, Hillman, and de Gorter and Tsur. Hillman and
Peltzman specify political support as a function of the level of utility, while de Gorter and Tsur use
changes in income as the basis of their ‘redistributional income’ motive.

% In this discussion I assume that politicians only have one policy at their disposal, which is a
production subsidy or tax, and that their decision is limited to the level of this subsidy or tax. One can
always develop a free trade policy with compensation that would make everybody better off and
would, therefore, increase total political support (Baldwin, 1976). In his criticism of public choice
models, Baldwin implicitly assumes the choice between more than one policy. Here, it is assumed that
such a policy is not available, or that the administration costs of such a policy would make it
prohibitive to implement. The question of policy  choice is a separate discussion which is not addressed
here (for discussions see Cassing and Hillman; Rodrik; Mayer and Riezman, 1990) .
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where f(§) represents the distribution function of § and F(§) is the cumulative
distribution of the marginal support.

Recall that Usi = U;,Ai -and that the marginal benefits, Al for individual i in
sector j can be written as Al = aj + b]K]‘, where ag and b are functions of the level of
the subsidy and the structure of the economy, i.e. ag = ay(s,X), by = bs(s,X) and by =
bp(s,X) with X representing the vector of exogenous structural parameters, including
the existing technology and capital stocks in agriculture and manufacturing. Unless
elements of X are explicitly discussed, a; and b are expressed as a function of s. All
are monotonically decreasing in s, with ba(0) > 0, by{0) < 0, afs) >(<) 0 for s
sufficiently large (small) and ay(0) greater or less than zero depending on the price
elasticity of the wage ratel®. Therefore, the marginal change in i’s political support,
€, depends on the individual’s endowment (Kii), the structure of the economy (X),
the subsidy level (s) and on i’s political and economic preferences, as reflected in the
concavity of the utility and support function. It follows that f(§) depends on all

these factors and on the endowment distribution. Hence, I can write [13] as
FE&) = G(s*, X,p,cy,cg) =0 [14]

where p, ¢y and cg measure, respectively, the equality of the endowment
distribution and the concavity of the utility and support function. Equation [14]
defines the political economic system. Given p, ¢, ¢, X, and the previous
assumptions on the form of the respective functions, this system defines the

equilibrium value s* as an implicit function of these exogenous parameters:

s* = S*( X/ p/ CU/ CS) [15]

10 a(s) represents the net marginal effect per unit of labour at a subsidy/tax level s. Food production is

said to be unbiased w.r.t. labor if the price elasticity of the wage rate equals the share of agriculture in
GNP (Ruffin and Jones). If this is the case then ay(s) equals the product of the share of one unit of labour
in national income times total dead weight loss. Therefore, unless food production is sufficiently biased
towards labor, ag(s) will be negative.
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The exogenous parameters determine the pre-subsidy incomes of all
individuals, the effect of the subsidy on their welfare and on their political support,
and the social costs of the policy. In this way, they determine the sign and the size of
s*.

The direction of the optimal transfer (the sign of s*) is determined by pre-policy
relative endowment incomes. The government will provide a policy that transfers
income from individuals with a relatively higher income to individuals with lower
income. To see this, assume for a moment that the population exists of two groups
only: farmers and industrialists. Assume further that all farmers have the same
endowment KA, and therefore the same income y*(0) and the same utility UA(0).
Likewise, all industrialists have endowment KM, income yM(0) and utility UM(0). In

this situation, equilibrium condition [12] becomes:
-n, S, (14s) UXs) = ny S, (11V(s) U} (s) [16]

where n, and ny, represent the numbers of farmers and industrialists,
respectively. From [16] it follows that, with S:L >0 and S:m <0, equal pre—policy
income levels in agriculture and manufacturing will lead to a zero optimal subsidy
level: s* = 0. With UA(0) = UM(0), the reduction in support from taxing industrialists
will always be larger than the gain in support from redistributing to farmers
through the subsidization policy. A non-zero policy level will only be implemented
by support maximizing politicians if the benefiting group has an initial income
level that is lower than that of the losing group. The income gap between groups
induces different political responses to redistributive policies. For a given transfer, a

lower income group will experience a larger change in utility. Consequently, their

political reaction is stronger than that of the higher income group. The politician

10



increases his total support by redistributing income from the ‘rich’ to the ‘poor’. The
reduction in support from the ‘rich’ is more than offset by the gain in support from
the ‘poor'!! Peltzman refers to this behavior of politicians as ‘exploiting
differences’.

To maximize total political support, an individual income tax or subsidy would
be a more perfect transfer mechanism to finetune the policy to the individual
differences. However, this analysis focuses only on a policy that is applied to all
individuals in a sector of the economy. Since no restrictions were put on the
distribution of incomes within a sector, distribution will occur from individuals in
the sector with a higher average per capita income to individuals in the lower
average income sector. Consequently, in this model transfers may occur from
individual A in sector 1 to individual B in sector 2, even though B’s income is
higher than A’s, provided the average income in sector 1 is higher than the average
income in sector 2.

The size of the transfer depends on the size of the pre-policy income difference,
on the costs involved in the transfer, on individuals’ preferences and their political
reaction, and on the structure of the production system!Z Redistributive policies
will be established up to a point where the increase in political support from lower
income groups receiving transfers, is exactly offset, at the margin, by the growing
opposition from the taxed group. Therefore, a larger pre-policy income gap between
the two groups, ceteris paribus, will induce a larger income transfer. A similar

outcome results from lower costs of redistribution!? per unit of transfer. These

11 This outcome of the political process is similar to the ‘compensation effect’ as described by Magee,
Brock and Young, and Hillman: the economic change favoring a factor reduces its political activity and
political involvement increases when market return falls. This political activity induces policy
changes by the government as a reaction to the change in the economic climate.

12 The structure of the production system determines the size of the benefits and losses per unit of
subsidy. How this affects the optimal subsidy level is discussed in section 4.

13 Gardner (1983) defines the ‘cost of redistribution’ of a redistributive policy as the deadweight loss
associated with any such transfer.
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losses reduce the efficiency of the transfer. This result is consistent with Gardner
(1983, 1987) and Becker who show that increases in deadweight loss reduce the
marginal support in favor of redistribution and increase the marginal pressure
against it'4.

Finally, the level of s* depends on individuals’ preferences and on their
political behavior, as reflected in the concavity of the utility and political support
function. If, for a given income gap and redistribution costs, citizens respond
extremely negative towards any politically induced reduction of their welfare, the
optimal subsidy will be smaller than if their political reaction was more favorable.
A similar result holds if individuals’ marginal utility of income is by and large
constant, i.e. if rich people feel equally deprived as poor people when their income
is reduced by the same amount. Then again, the induced reduction of political
support is relatively large and politicians will implement a relatively low subsidy,
compared to a situation where rich people feel less deprived than poor people.

I can summarize the previous analysis as follows:

Result 1 : Agricultural protection will be induced if the average income in
agriculture falls below the average income outside agriculture. The level of
protection increases with the gap between average incomes and with the concavity
of the utility function. Agricultural protection decreases with social costs associated

with protection and with the concavity of the support function.

I will now analyze formally how the equilibrium subsidy s* is affected by
changes in economic variabless that are empirically observed to coincide with

increases in agricultural protection.

14 Gardner (1987) argues further that existing policies tend to be ‘efficient’ in the sense that they
minimize deadweight loss. Becker advances this argument by stating that, by definition, existing
policies must be efficient ones, since they ‘have survived the keen competition for votes’.
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4. THE IMPACT OF CHANGES IN ECONOMIC VARIABLES

Typically, the capital intensity of both the agricultural and the non-agricultural
sector increases as agricultural protection increases. In addition, agricultural
protection is generally negatively correlated with the share of the agriculture in an
economy’s GNP and in total employment, and with the share of food in total
consumer expenditures. To analyze the impact of changes in these variables on the
equilibrium protection level, I will make the simplifying assumptions that S' and U
are linear in their arguments and that the endowment distribution in each sector
can be represented by a linear function. These assumption simplify the algebra
considerably, but are not crucial for the comparative statics results of this
section15- 16,

Recalling that & = Sfl U;, A', I can now write § =k A! and with k strictly positive,

the equilibrium condition [12] reduces to:
Brax .
Lim g(A')dA'=0 [17]

with g(A) the distribution function of A'. This condition implies that, at the
equilibrium subsidy level, the sum of the marginal benefits exactly offsets the sum
of the marginal losses. Now, let the function h; (K]-i) represent the number of people
with endowment K" in sector j (j= A, M). Given our linearity assumption, hj(Kji) can

be written as a simple function of total employment and capital intensity of sector j:

h; (Kji) = njo - Kji [18]

15 The linearity of the support and welfare functions affects the size, but not the direction of the
equilibrium subsidy. It has no crucial impact on the comparative statics results of this section.
16 A more general specification of endowment distribution that allows for separating the effect of
capital and labor distribution, and the size of sectoral labor and capital stocks is:
1+p

hl(K;) = njO = n](p) (I<l)‘l /p where n](p) = [1+p 'll]%)_]l."p and njo = 2I.j .
p is a measure of the equality of the endowment distribution. p decreases when the distribution becomes
more equal. The linear distribution is a special case (p = 1) of this general specification.
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with njo = y/2L; and n; the inverse of the capital labor ratio in sector j.
Combining [18], [17] and [10] yields a condition for the political equilibrium as a

function of ag, by, by and K;:
fora,>0: bAKA=-(bMKM+2a0(nR4+fb°—nM)) [19]
M

fora0<0: bAKA=-(bMKM+2a0(n%+%nA))

This condition implies that in equilibrium the marginal impact on the total
quantity of fixed factor in agriculture (land) has to equal the total marginal impact
on industrial capital, adjusted for the marginal impact on labor. This adjustment
can be positive or negative. Its sign depends on the subsidy level and on the
structure of the economy, which determine the sign and size of a;'’. Now equation

[15] reduces to :
s*=s*(X) =s*(K,, Ky, o..) [20]

To eliminate unnecessary complications, I consider variations from the
equilibrium for which ay = 0. At this point, the equilibrium condition becomes
bpKa= - byyKy. The focus is on the effect per unit fixed factor return bﬁ With ag=0,

the net total effect per unit labor is zero. Depending on how a, is affected, it will

0
enforce or mitigate the results, but not significantly alter them. The full derivation
of the results is given in appendix A4-A7. This section summarizes the results and

discusses their implications.

4.1 The Impact of Capital Intensity in Agriculture and Manufacturing
Using the implicit function rule, I can infer the impact of an increase in the

capital intensity in both agriculture and manufacturing on the optimal value of s*:

17 See the footnote 9 and appendix A.3.
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as"'_ q+(KAbAj+KMij)
oK; Ky bas + Ky bus

where b;; =db;/dK; and by =db;/ds for i, j = A, M. The denominator is always

[21]

negative since b, and by are decreasing in s. To determine the sign of ds*/ BK] ,let Z
represent the marginal real income effect of a producer price change per unit fixed
factor in sector j. Then, Z; = B/q; where g is dq/ds. Z consists of three separate

effects, which can be seen from using [10] and rewriting Z]- as
r.
Zj=é[(l—t)\|fj—(l-t)a-teA] [2]

where ; represents the price elasticity of the return to the fixed factor in sector j,
a = gqA/Y is the value share of agricultural production in the economy, and &, is the
price elasticity of food production. The first term in brackets in [22] reflects the effect
on factor income, the second term the net tax and consumption effect, and the last
term the deadweight loss effect.

The effect of a change in Kj on b can now be determined: :—2- = Z; aa—i: + g %%1
for j = A, M. With increasing capital intensity in both agriculture and
manufacturing, the marginal effect of a subsidy on the producer price increases:
dq;/0K, > 0 and dq;/dKy; > 0. This implies that all effects are reinforced.
Consequently, the marginal increase in political support from the beneficiaries of
the policy will increase as will the marginal decrease in support from those who are
adversely affected. However, in equilibrium these effects will exactly balance, since
KaZy = - KyZy in equilibrium for ag=0'8 Therefore, the impact of an exogenous
increase in agricultural capital reduces to: |

YA 3Zy

A
ast ba +qs Ky aKA+KM aKA) -
0K, K bas + Ky by

18 This result holds independently of a,(s) being zero.
15



From [22] I can derive

—)=-é[(1—t)—j—t%] forj= A, M. [24]

An increase in land shifts the marginal product of labor curve, making it less
elastic. This reduces the supply response (de,/0K,<0), which, in turn reduces the tax
burden and deadweight losses. This effect is positive for all individuals, since
everybody pays taxes.

To analyze the impact of an increase in land on the elasticity of interest rates
(Oym /0K, ), recall that the return to industrial capital is defined as revenue in
manufacturing minus the wage bill. The impact of an increase in land on the
responsiveness of wages to a food price increase determines therefore the effect on
industrial profits. As wages are less responsive to agricultural price increases,
industrial profits are less affected by increased wages: dyy/dK, > 0 and hence
0Zy /0K, > 0. Consequently, industrialists will reduce their resistance to the
subsidization of agricultural production.

The impact of an increase in land on the elasticity of land rents w.r.t. producer
prices is threefold:

oys  9(1/6kn) 0(0La/Oka)  OLa OV
9K, K, ™ i, 0y 9K,

[25]

The first (negative) term reflects that an increase in total amount of land used
reduces the per unit return to land. The second term is positive. It indicates that as
the share of land in food production cost increases, more of the price increase goes to
this factor. The last term is also positive and reflects the reduction in the wage rate
elasticity. This leaves more revenues for the return to the fixed factor. In appendix
A5 is shown that the first term outweighs the other two and that oy,/0K< 0. This

negative effect is mitigated because of the positive tax and deadweight loss effect,
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but, unless taxes and input substitutability are high, the overall effect will be
negative (0Z,/0K, < 0).

Finally, the increase in land will increase the pressure for subsidization because
more land is affected (b, > 0). The overall effect on the equilibrium subsidy cannot
be determined unambiguously. It depends on the input substitutability and on the
ratio of the capital stocks (Kp/Ky). As this ratio declines, as typically happens
through stages of economic development, the effect of an increase in agricultural

capital on the equilibrium subsidy will be positive: ds*/dK > 0. Therefore:

Result 2: If the industrial capital stock is sufficiently large vis-a-vis the capital
stock in agricultural, an increase in agricultural capital intensity will induce an
increase in the equilibrium subsidy s*. For lower ratios of industrial over
agricultural capital, the impact depends on the input substitutability in agriculture

and on the level of subsidization.

The effect of an increase in industrial capital can be derived in a similar way,
resulting in an analogous set of equations as [23] and [24] First, more industrial
capital implies more opposition against the subsidy (byy < 0). Second, the impact on
the elasticity of the return to capital with respect to an agricultural price increase is
twofold. As the industrial capital stock increases, labor’s marginal product curve in
manufacturing shifts. This increases the inflationary effect of a food price increase
on wages, which, in turn increases the negative effect on industrial profits. = This
effect per unit of labor is mitigated by the reduced share of labor in the production
costs. In appendix A.6 is shown that this second effect more than offsets the first
one. Therefore, the net effect of an increase in industrial capital on the elasticity of

industrial profits with respect to an agricultural price increase is positive: oy /0Ky
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> 0. Third, the increased sensitivity of wages to agricultural price increases reduces
the demand for labor in agriculture. This restricts the agricultural output response
to a price increase: de,/dKy < 0. This, as discussed before, benefits taxpayers. Finally,
the increased wage demands lower agricultural profits, resulting in a reduced impact
on land rents: oy 5/dKy < 0.

The aggregate impact is similar as in the case of an increase in agricultural
capital. With increasing capital intensity in manufacturing, the negative impact of
agricultural subsidies on industrial profits becomes smaller. This reduces the loss in
political support from the capitalists when a subsidization policy is implemented.
On the other hand, since land rents are less responsive to an increase in the
agricultural producer price, the increase in support from landowners is smaller. In
addition, both sides experience beneficial tax effects. Again, the aggregate impact
cannot be signed unambiguously. However, as the industrial capital stock grows,
the overall effect on the equilibrium subsidy will become positive: ds*/dKy > 0 for a

large Ky, /K, . Therefore:

Result 3: If the industrial capital stock is sufficiently large vis-a-vis the capital
stock in agricultural, an increase in manufacturing capital intensity will induce an
increase in the equilibrium subsidy s*. For lower ratios of industrial over
agricultural capital, the impact depends on the input substitution elasticity and the

level of taxation.

4.2 Implications of trade

The adjusted version of A'in an open economy is:

i_ﬂﬂ _d_yi_i[i‘?‘_s _ S] i D_S@
A—ds{(lt)dq ¢!l s i +(1-t) A5 |1 - 0} (AP- A% =, [26]

where A® and AP represent total food production and consumption. The only
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difference between [26] and the closed economy version [8], is the last term, which is
the tax share, ¢i, times food imports times the consumer price change. Two results
follow immediately.

First, the differential impact on consumption versus production is irrelevant
for either the closed  economy ( AP=AS) or the small open economy (dp/ds=0)case.
The only difference in Al between the closed economy and the small open economy
situation is the size of the price effect. In a small open economy dq/ds = 1, while the
induced supply increase will limit the producer price increase to dq/ds < 1 in a
closed economy. However, this does not change the political equilibrium. To see
this, combining [19] and the definition of Z; yields

forap>0:  ZyKa=-(Zy Ky +2Z,(nf) +ZZZ—‘"MnM ) 2

fora;<0: ZpyKp=- ZMKM+ZZW(nX+22—Z“’AnA)

where Z, is analogously defined as Z, and Zy. None of these equations
contains ¢. From this it follows. that the equilibrium value s* will be unaffected by
the size of ;. Moreover, as demonstrated earlier, a change in g, does not affect the

comparative statics results. Consequently :

Result 4 : The results that were derived for a closed economy also hold in a

small open economy framework.

Second, for a large open economy, the political equilibrium will depend
critically on the country’s trade position. With dp/ds < 0, people in a food exporting
country will experience an additional marginal decrease in their real disposable
income per unit of subsidy due to a negative terms of trade effect. This affects all

individuals proportionally to their income. Ceteris paribus, the equilibrium subsidy
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will be lower, since, for a given s, the increase in landowners’ political support will
be smaller, while the decrease in political support from the capitalists will be larger.
The opposite result holds for a food importing country. Large food importers will
experience a terms of trade improvement. This leads to, relatively, more favorable
reactions to an agricultural production subsidy, which, in turn leads to an increase

in the equilibrium subsidy. Hence :

Result 5: Agricultural subsidization will decline with an increase in the degree

of food self-sufficiency.

43  The Impact of the Share of Agriculture in Production, Consumption and
Employment
The share of agricultural production in the economy, the share of food in total
consumer expenditures and the proportion of agricultural labor in total
employment, have been argued to play an important role in explaining agricultural
protection. However, in this general equilibrium model these variables are
endogenously determined. The analysis of these variables on the equilibrium

subsidy will therefore be ceteris paribus.

The Impact of the Share of Agriculture in Total Production

A decline in the share of agricultural output in the economy has one major
effect. The tax base enlarges relative to the total expenditures. This reduces the tax
rate that is required to finance both the subsidy and the accompanying social costs.
This reduction in the tax rate affects all taxpayers beneficially. Hence, the loss in
political support per unit of subsidy decreases. Two minor effects enhance or

mitigate this increase in political support. This can be seen from rewriting the tax
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rate t as a function of the share of agriculture in GNP (t = a, with 8=s/q), and taking

the partial derivative of Zj with respect to o

db r dq

~ 3 _ _Jdrq_ - |
3ol q[1 t+8(\y]. a+eA)]ds [28]

The first term between square brackets (1-t) represents the net reduction in the
tax rate and de, reflects the reduction in deadweight loss, caused by a decrease in a.
8\;/j reflects the impact of a change in o on the tax redistribution caused by a
subsidization policy: people whose income increases because of the policy have to
pay more income taxes. This effect is reduced when the share of agriculture in total
output falls. Finally, —3a represents the change in the output effect of a production
subsidy. With o decreasing, this expansion of the tax base is reduced, adversely
affecting everybody’s welfare. With db,/do > 0 and workers and industrialists
benefiting from a reduction in the tax rate, but adversely affected by the output and
tax redistributive effect, the aggregate effect on the equilibrium subsidy will be

positive for a decrease in a!®. Hence:

Result 6 : The political equilibrium subsidy s* will increase as the share of

agriculture in total output declines.

The Impact of the Share of Food in Total Expenditures
In a closed  economy, the supply increase, induced by a production subsidy,
reduces consumer prices. A larger share of food expenditures will therefore lead to

more support from consumers for production subsidies. This is merely an

19 With y, > 1 and 0<a<1, db,/do. is strictly positive. With (<0, dby,/da could become negative for
ysufficiently negative. However, for this to happen, the share of labour in manufacturing costs has to

be high, while the share of manufacturing in total employment has to be low (see appendix A.1 for
details). This can only happen if the total return to industrial capital is small, in which case the
positive effect on agricultural capital will more than offset the negative effect on industrial
capital:(K ,db,/d0 )/ (Ky @b, /30) > 0.
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illustration of the fact that production subsidies have exactly the same effects on all
factors as consumption subsidies (Gardner, 1987b). For similar reasons the negative
impact of an increase in the producer price of food on the return to industrial capital
declines.

However, in a closed economy situation a higher share of food in total
expenditures implies — for a given subsidy level — a higher share of agriculture in
GNP. Using [10], it is easy to show that the positive effect of a production subsidy on
food expenditures is more than offset by an increase in taxes accompanying a larger
share of food in total production in a closed economy. The aggregate effect of a
change in the share of food in total expenditures (aD= pAD /Yd) on hl will therefore
be very similar to the impact of the share of food production in total output (as= o=
qu/ Y): abj/aaD = (1+3) (Yd/Y)2 abj/ 3. The sign and the interpretation of abj/aaD

are therefore identical to those of [28]. Therefore:

Result 7: In a closed economy, the optimal production subsidy s* will decrease
with increasing food expenditure shares.  The beneficial effect of a production

subsidy on the consumption side is more than offset by a (relative) increase in taxes.

This result relies on the assumption that individual preferences are identical,
which implies that the individual share in consumption equals the tax and income
share. If this is not the case, i.e. when consumer preferences are not identical among
individuals or when individuals have different marginal income tax rates, the
marginal individual impact of a subsidy, Ai, has two additional terms reflecting
these differential impacts:

Ai — Ai + (1—KT){tZ—Zl+¢i[s i—? + (1-t) A%]} + ¢i(KT—KD)A il_dz [29]

22




where A' is the marginal impact for identical preferences and marginal income
taxes as defined in [10]. The second term reflects the impact of a higher or lower
than average income tax rate. With k. as the ratio of individual i’s income tax rate
(ti ) and the average income tax rate (t=T/Y), this term is positive, zero or negative as
i’s income tax rate is below, equal to or above the average income tax rate (x; <=>
0), respectively. The last term of [29] reflects the differential effect on individual i’s
marginal impact of a subsidy, depending on the relative size of i’s income tax share
versus i’s consumption share. With dp/ds < 0 and x; representing the ratio of i’s
marginal propensity to consume food (MPC ,) over the average marginal
propensity to consume food, the latter term is negative if i’s share in total income
tax is larger than i’s share in consumption, and vice versa.
In this situation, the impact of an increase in food expenditure share becomes:
o 08, [Y" ]zigp_
L= (K~ Kp) (1+8) [301

Ja BaD Y )qds

where BE)/BOLD represents the result for identical preferences and marginal
income taxes as derived in the previous paragraph. From [30] , an individual with a
lower than average income tax rate (x;<1) and a higher than average marginal
propensity to consume food (k,>1) will lose less than an ‘average’ individual or
may even benefit if the aggregate share of food in expenditures increases. Therefore,
‘poor’ people, who are unemployed or working in the informal sector of the
economy and who pay less income taxes and have a higher propensity to consume
food will be less resistant to production subsidies compared to ‘rich’ people as the

share of food in total consumer expenditures increases.

Corollary 7.1: Differences in either consumer preferences or marginal income

taxes among individuals induce different political reactions with a change in the
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food expenditure share.  ‘Poor’ people, experiencing small marginal income tax
rates, few government benefits and having a higher than average marginal
propensity to consume food, will be less politically resistant to — or may even
support — production subsidies — than will rich’ people . This differential political

reaction is positively related with the share of food in total expenditures.

In a small open economy, consumer prices are unaffected by a subsidy
(dp/ds=0) Therefore, individual marginal welfare, and consequently political
support for a production subsidy, are not affected by the share of food expenditures

in this case.

Corollary 7.2: In a small open economy the optimal production subsidy s* is

not influenced by the share of food in total expenditures.

In case of a tariff?? in a small open economy, the loss for consumers due to
increased consumer prices is exactly offset by the gain in revenue due to the
distribution of tariff revenues. Consequently, the negative impact of a larger share
of food expenditures on s* is due to the distortionary effects of the tariff on tax and
consumption. Representing the marginal impact of a tariff per unit of fixed factor j,
for identical preferences and income tax rates, by bjT), the following result follows:

ok

D

D 5
= 5(8A+\|l].-(1)— [31]
oo P

D - .
where €, < 0 represents the demand elasticity for food and its term reflects the
efficiency loss on the consumption side, which increases with the consumption

level. The other terms in brackets reflect the ‘tax base’ effect (o) and the tax

20 See appendix A4 for the derivations of the impacts of a tariff.
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redistribution effect (\Vj)- For workers and industrialists, a'b]T'c)/ aaD is negative. For
landowners the aggregate term could become positive if the elasticity of land rents
w.r.t. producer prices is high, the share of agriculture in GNP is low and food

demand is inelastic.

Corollary 7.3: In a small open economy the optimal tariff v will decline as the
share of food expenditures increases due to an increase in the distortionary effects

on taxes and consumption.

These results are again based on the assumption that each individual’s share in
tax revenues is the same as his/her share in consumption. If this is not the case,
individuals benefit or lose with an increasing share of food expenditures, depending
again on whether their income tax rate is lower or higher than average and/or on
whether their consumption share is smaller or larger than their tax share, reflected

in the following equation:

9b, (@) 9b (1) I
= + ( - K ) -
D KT 3 D KT D p

ada o

The first term reflects the impact of the marginal income tax rate: the larger the
income tax rate, the more negative abj('t)/ 90" becomes. The last term is negative for
those individuals whose share of food consumption is larger than their income tax
share (k; < k). The differential impact is the opposite of the one under a
production subsidization regime. People who receive a large share of government
revenues and/or have a small MPC, will experience a smaller marginal decrease or
a marginal increase in welfare as the share of food expenditures goes up, compared
to ‘other’ people. As the share of food expenditures increases, they will increase

their political support for tariffs or oppose tariffs less than those people whose MPC
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is larger and/or whose share in government revenues is smaller.

Corollary 7.4 : ‘Poor’ people, experiencing small marginal income tax rates, few
government benefits and having a higher than average marginal propensity to
consume food, will oppose import tariffs more vigorously than ‘rich’ people. This

resistance increases when their share of food expenditures share is larger.

This again indicates that one has to consider the combination of tax/tariff
distribution and consumption distribution in analyzing the impact of the share of
food consumption in total expenditures on the equilibrium subsidy. The general
idea that a reduction in food expenditure share will reduce consumer resistance to
agricultural ptotectiqn, is only valid in particular situations. In developing
countries urban consumers often do not receive a proportional share in the
redistribution of tariff income, if anything at all. In this case, a tariff does have a
significantly negative effect on those individuals. In general the income tax system
and the proportional taxation and reimbursement is gradually installed as economic
development proceeds. Hence the perceived impact of a reduction in food
expenditure share on agricultural subsidization may ‘hide’ the impact of a change in

the tax system.

The Impact of the Share of Agriculture in Total Employment

The political equilibrium puts no a priori restrictions on the number of people
benefiting from the policy. As long as the increase in political support from
implementing a subsidization policy outweighs the reduction in support, the policy
will be implemented by the politicians. Either a minority or a majority can get

subsidized, depending on their relative incomes.
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In most other models sectoral employment reflects the ‘size of the vested
interest’. The size of the vested interest in our model is the amount of fixed capital,
which is not necessarily related to the amount of people working in the sector.
Allowing for intra-sectoral differences in endowments, shows that the amount of
people, as such, is a good indicator only if the per capita endowment in a sector is
constant. With constant per capita endowment, total capital and total number of
people (with a given endowment) represent the same thing. In this case, an increase
in L,,/L, will either reduce the marginal loss in political support or increase the
marginal gain in political support for a given transfer or both. If follows from [16]
that this will result in an upward shift of the political optimal subsidy s*.

Also, political organization costs are ignored in this model, and consequently

the effect that group numbers have on political organization costs?!.

Result 8 : Either a minority or a majority can get subsidized, depending on their
relative incomes. With per capita endowments constant per sector, either an
increase in industrial employment or a decrease in agricultural employment will

increase s*.

The share of agricultural employment affects the political equilibrium through

its impact on the distributional effects of a production subsidy?2 First, more labor

21 Olson has argued that both the size of the agricultural and urban population and the difference in
their communication ability, because of infrastructural and technological reasons, has had a major
impact on their ability to organize politically. To include these variables in the analysis, one can
specify individual political support as i i P
. S=5(U(s)-U); #,8) .

where 0 represents the available commlunicatioln technology for i, # is the number of people that
are affected the same way as i, and with S 4 <0 S_ > 0. For a given level of subsidy, the ‘effective’
political support, i.e. the support as it is perceived et)y the politician, will be larger if the size of the
group that is beneficially affected is smaller and if theiabillity of the members of this group to
communicate with each other is greater. A change in #, 6 will induce a change in the relative
political weights of both groups, resulting in a shift in the equilibrium policy.
22 This analysis goes along the same lines as the one for agricultural and industrial capital. More
details can be obtained from the author.
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employed in agriculture increases the output elasticity (de,/dA;, > 0) and therefore
increases deadweight losses and the income tax. Further, with more labor employed
in agriculture, the share of land in food production costs declines. This has a
positive effect on the elasticity of land rents w.r.t. producer prices. The smaller the
capital intensity, the more responsive land rents are to output price. A second
(negative) effect is that with more labor in agriculture, labor captures more of the
price increase. This mitigates the first effect and may even reverse it. It can be
shown that, for this to happen, Ky, and ¢, have to be large and o) at least one. The
effect on industrial profits is ambiguous also. The increased wage rate elasticity has
a negative impact on industrial profits. This effect is mitigated by the reduced share
of labor in industrial production costs. Combining these results, the following can

be concluded:

Result 9 : A decline in agricultural employment induces an increase in
agricultural protection if the industrial capital stock is larger than total agricultural
capital andfor employment in industry is sufficiently larger than in agriculture.
Otherwise, the impact depends on the relative size of the input substitutability ratio

of agriculture and manufacturing versus their employment ratio.

4.4 The Impact of the Demand and Supply Elasticity

The marginal effects on fixed factor return per unit of producer price change, Z,
and Zy, are not influenced by a change in the demand elasticity (6p). The only effect
of op is on the price change dq/ds. A higher elasticity implies a smaller consumer
prices change induced by a production subsidy. With dq/ds = dp/ds + 1, the
producer price change increases. However, it is demonstrated earlier that-this does

not affect the political equilibrium. Therefore, a change in op has no effect on the
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political equilibrium. This result holds in a closed economy and in a small open
economy situation. It is shown in appendix A.7 that op does affect the outcome for
a large importer or exporter. For a large food exporter, a decrease in the demand
elasticity increases the decline in its terms of trade. This reduces everyone’s welfare
and will result in a lower equilibrium subsidy. The opposite result holds for large

importers. Therefore:

Result 10 : The demand elasticity does not affect the political equilibrium
subsidy s* in a closed economy or in a small open economy situation. For a large
food exporter, s* will be lower for products with a small demand elasticity.
Protection will be higher for products with a small demand elasticity for large

importing countries.

A higher supply elasticity, holding everything else constant, increases the tax
rate and the deadweight loss burden. This decreases the political support of those
benefiting from the subsidy and increases the resistance of those who are hurt by it :
Result 11 :  Agricultural protection will be lower for products with higher supply

elasticities.

5. CONCLUDING REMARKS

This paper presents a theory that explains the increase of agricultural protection
as an economy goes through stages of development. An important insight of the
paper is that if political support depends on policy induced changes in welfare,
politicians will establish a redistributive transfer from the ‘rich’ to the ‘poor’.
Empirical examples of such induced government policies are the agricultural

programs established in the first part of the century to solve the ‘farm problem’ in
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the United States. Tracy extensively describes how virtually all West European
governments have implemented measures to protect farmers’ incomes as reactions
to ‘agricultural crises’ since 1880. More empirical support for the effect of income
differentials on redistributive policies in agriculture is provided by Gardner (1987),
Honma and Hayami, and de Gorter and Tsur. Gardner’s analysis shows that there is
a negative relation between producer gains from farm programs and both lagged
farm income and lagged relative prices in the United States over a seventy year time
period. Honma and Hayami’s analysis for fifteen industrial countries between 1955
and 1980 indicates a negative relationship between agricultural rates of protection
and both the comparative advantage of agriculture vis-a-vis manufacturing and
services and the terms of trade of agricultural versus non-agricultural goods. De
Gorter and Tsur show this negative relationship with data from the World Bank
Political Economy Project (see Krueger, Schiff and Valdes). Additional empirical
support for the negative relationship between income and government transfers is
found in Glissman and Weiss, and McKeown.

The second important result of this paper is that structural changes in the
economy influence the political equilibrium through their effect on pre-policy
endowment incomes, on the impact of the policy on individual welfare and on the
efficiency of the policy in transferring income. These changes affect the political
support of individuals for the government policy and, consequently, have an
impact on the political equilibrium policy. The analysis indicates that the increase
in agricultural protection with economic development is not due to a single factor.
A number of structural changes in the economy during the process development all
induce a shift in the political equilibrium towards subsidization of agriculture.

The model predicts that the equilibrium subsidy will increase with an

increasing gap between agricultural and non-agricultural incomes, declining
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agricultural output share, increasing capital intensity in and outside agriculture and
decreasing output elasticities. The impact of demand elasticities will only affect the
subsidy level for large importers or exporters. The situation is more complex for the
reduction of food in total consumption expenditures, where the result depends on
the distribution of income taxes and tariff revenues.

Empirically, economic growth is strongly correlated with growth in the capital
stock and especially with growth in industrial capital. Several studies indicate that
agricultural protection increases during economic growth. Balisacan and
Roumasset find, for 68 market economies, a positive relationship between
protection rates and both the capital-labor ratio in industry and the capital-land
ratio.

Gardner (1987) and Herrman find a negative relationship between protection
and the self-sufficiency ratio of agricultural products. Honma and Hayami further
indicate a negative relationship between the share of agriculture in GNP and
agricultural protection. Balisacan and Roumasset find a negative relationship
between protection rates and the share of food in expenditures. Finally, Gardner’s
analysis indicates that a low supply and demand elasticity are associated with more
intervention for the United States?’.

This paper provides a consistent explanation for all of these empirical findings

in the literature.

23 The following regression results, based on data in Anderson and Hayami, and Anderson and Tyers,
provide some empirical support for this. The regression measures the impact of demand and supply
elasticities on the nominal rates of protection ( for six (groups of) agricultural products from the EC,
Japan, US and Canada ) (t-ratio’s are given in brackets; DEC, DJA, DUS represent dummy variables for
the EC, Japan, and the US, respectively):

In(NPC) = 4.356 - 1.539 * ei +0.218* ei +0.655* DEC + 1.239 DJA + 0.185 * DUS (Adj.R2=O.71)
(22.3) (-3.38) 0.86) (2.93) (5.34) (0.82)

In(NPC) = 4.291 - 1.677 * ei + 0.642*DEC + 1.776 DJA + 0213 * DUS (Adj.R2=O.72)
(23.9) (-3.96) 291 (5.37) 0.95)
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APPENDIX

A.1 The General Equilibrium Model
The general equilibrium model follows Atkinson and Stiglitz, and Jones. The
production side of the economy is characterized by the production functions

AS(LA,KA) and MS(Ly Ky). Assuming constant returns to scale, the full
employment condition of labor yields

ajp AS+apy MS=L [A.1]

where L is the fixed total labour supply. K, and Ky are fixed. The demand side

is characterized by the demand functions AP(p,Y) and MP(p,Y) with p the relative

consumer price of “food” in terms of the manufacturing product and Y is national

income. The effect of a production subsidy on the supply side can be seen from
diferentiating the production functions:
N\

3 I~ /\S A~
A =eLA LA and M =BLM LM [AZ]

where 0;; represent the cost factor shares, i.e. 6;=wa;/c; for i=LK and j=A M and
with Og; +6.; = 1. Full employment of labour ensures that

S N
KLA LA + lLM LM =0 [A3]
where Ay; =L;/L. Furthermore, competitive conditions yield
N /N N\
q= GLAW+GKArA [A4]
/N S
and 0= GLM w + GKM I'v- [A5]
N NN
Finally, Ly =-0pa(wW-Ty) [A.6]
S NN
and Ly =-oy(w-ry) [A.7]

where 6, and oy are the elasticities of substitution between labor and capital in
respectively agriculture and manufacturing. The effect on the demand side can be
seen from totally differentiating the demand relations and combining them. This
yields: MM A- Na M=- op /F\’ [A.8]
where op = - (T €aa + MaEMM ), € Is the compensated elasticity and 7; is the
income elasticity. If neither good is inferior, 6p > 0. If demand is homothetic, My =
MMm =1 and op =- (€ o+ €yy) is the total substitution elasticity. The change in
consumer prices, producer prices and a subsidy are related as follows:
q=1-8p+8s [A9]
The previous equations determine the system and for a given change in s, one
can solve for the endogenous variables (i.e. the proportional changes in A, M, L,,
Lm, P, 9 W, ratm)-
The impact of the subsidy on producer and consumer prices depends on the

economy’s trade situation. For a closed economy, A% = AP and combining the
demand relations and the full employment conditions yields a relation between
consumer prices and sectoral employment:

B =-Apa BP f:« [A.10]

) 0
with 8D - M YLA . Ma %M

[A.10a]
opALa  OpAm




If none of the goods is inferior, BP is strictly positive and an increase in the
consumer price of a good will reduce the product’s demand and, consequently, the
amount of labour employed in that sector. The size of the demand shift depends on
the subsititution elasticity. The reduction of the employment in the sector depends
on the share of labour in costs and on the existing labor division. Combining the
supply conditions and the full employment restrictions yields a comparable
relationship between producer prices and sectoral employment:

?1 =-Aa Bs I/ﬂ\ﬁ\ [A.11]
0 0
with pp = <A KM [A11a]

Calia  Om A

Here, the relationship is positive. As the producer price goes up, producers will
shift their resources towards the production of the product. Since in this model
only labor is a variable input, employment in the sector where the output price goes
up, will increase. The size of the increase depends again on the share of labour in
production costs and on the elasticity of factor substitution in each sector. The ratio
Bk;/c; is the inverse of the elasticity of the marginal product curve of the mobile
factor in industry j (Jones). Mussa refers to the inverse of this ratio as the elasticity
of the demand for labour in sector j. Again, the total effect is a weighted effect of the
sectoral effects, with the employment ratio (AL, /A ) as weight. Combining these
relations with [A.9] yields the well known result that a producer subsidy induces
producer prices to increase and a fall in consumer prices:

dp  (-)p° dq B°

[A.12]

ds  pS+(-5)p° ~ ds  BS+(1-5)pP

For a small open economy, consumer prices are unaffected by a producer
subsidy and dq/ds = 1. The relative change of other endogenous variables can be
expressed in terms of the relative producer price change. Let vy, represent the

/NN
elasticity of the wage rate with respect to a producer price increase, then y,, = w/q
and

Ara Ca

ALaCa+Am Om
with §; = 6,/6; as the elasticity of demand for labor in sector j. This results
“shows the importance of factor substitution and factor intensity (as measured by
distributional shares) for the responsiveness of the wage rate to changes in [q]”
(Mussa). It is easy to see that 0 < y,, < 1. Similar results for the elasticity of land rents
(y,) and of interest rates (y),) can be derived!: yy =- (8 /Oxp) Wi < 0 and y, = (1-

GLA Ww)/eKA >1.

Yw [A.13]

A.2. Discussion of the Change in Individual Real Disposable Income
The following result was derived in section 3:

1 Proof of the second result: since y,, < 1and O = 1-8 o , Oga < 1-8) 4 ¥, which is a sufficient condition
for y, > 1.
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; dy! . dA dg
l= 4 — oAl —_— + - —_— .
Al= (1) = ¢[Sds (1t)AdS] [A.14]

The change in the endogenous variables resulting from an increase in s is
formally discussed in appendix A.1. The results (dq/ds >0, dA/dq >0, dw/dq > 0,
dra/dq > 0, dryy/dq < 0) ensure that the second 1Eart of [A.14] is always strictl
negative. The effect on factor income depends on the endowment of individual i.
shall consider three cases : i owns only labour, i owns labour and land, i owns labour
and capital. )

(D K=Ky =0:dy'/ds=dw/ds>0.

(2) Kp>0,Ky =0:dy'/ds =dw/ds + K, dr, /ds > 0. A larger share of productive
land will increase i's benefit from a production subsidy.

(3) K =0, Ky > 0: dy'/ds = dw/ds + Ky dry /ds. To analyse this effect we can
write this term as: (1/q) [ w - (6 m/0km) ™M Ky 1 (W/Q). The sign of this term is
determined by the capital ownership of 1 and the average capital intensity of
manufacturing, i.e.

dy' ; i Oum i i
s (Ky=0;K}4>0) > 0 & W ™ KM >0 e ky >Ky [A.15]
KM

with ky (=Ky /Ly ) the average capital intensity of the manufacturin
industr}i_. ’H\erefore, for all individuals that own Ky > ky there is an additiona
loss. he effect on the income share is positive for people whose capital
endowment is less than kyy. Their loss because of reduced returns to capital is offset
by the wage increase.

The final question to be answered is: under what conditions do individuals gain
or lose if we combine all of the separate effects ? Using the previous results, it is
obvious that people who own no land and an amount of capital larger than ky; , will
undisputably lose. To analyse the total effect for landowners, [A.14] can be rewritten
as: A'=(1-t)Y d¢'/ds - s ¢' dA/ds, with

. N .
dof 9|5k , rrKp
- ) - § LA Al6
3 " ds| Yy WiTvw-o A (Wh— Vw [A.16]

The second term in brackets in [A.16] can be interpreted as the "jth commodity's
bias with respect to the mobile factor" (see appendix A.3). If agriculture is unbiased
w.r.t. labor, then this part of the term is zero. In this case, the income share is
unaffected by a subsidy for people who own only labor. Therefore, workers and
capitalists (small and large) lose. Only if labor is sufficiently biased towards
agriculture, will workers gain. If labor is even more biased then this, small
capitalists might gain also. Furthermore, if agriculture is unbiased with respect to
lagor, one needs to own a minimum amount of land to gain from the subsidy.
Assuming unbiasedness of agriculture w.r.t. labor, Ky = 0, using equation [A.16] and
the definition of ¢' and t, and with I' the share of land income in i’s total income,
the condition for zero effect (A'=0) can be stated as:

I‘EA* = _-t (0N GLA [A17]

People with a larger share of rent income than I'}* gain from a subsidy, people
with a smaller share lose. The value of T'y* depends on the production technolo%y
in agriculture (c,), on the cost share of lagour in food production (6; 5) and on the
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deadweight loss (implicit in tax efficiency).

A.3 Impact of Commoditgg Bias with respect to the Mobile Factor

The second part of [A.16] can be interpreted as the "jth commodity's bias with
respect to the mobile factor” ( Ruffin and Jones, and Mayer). Agrigulture is
respectively biased towards, unbiased w.r.t. or biased against labor, when w >, =, <

n=AM (rpKp /Y) 1.

In this Ricardo-Viner model any commodity j could be unbiased, depending
both on factor intensities and elasticities. A special case leading to unbiasedness
would have:

(i) The elasticity of the marginal product of labor schedule for the jth industry is
neither greater nor less than the economy-wide average.

(ii) The jth sector is neither more nor less labor intensive than the econo,my as
a whole. That is, the fraction of the labor force used to produce j equals the fraction
of the national income represented by the value of production in the jth sector.

Therefore commodity j would be biased in favor of labor if j is labor intensive
(and (i) still holds). But elasticities of factor substitution matter as well. Even if
commodity j is not labor intensive it could still be biased towards labor if labor's
marginal product schedule is sufficiently elastic relative to the national average. If it
is, the expanding jth sector must absorb relatively much labor from the rest of the
economy, thus driving up the wage relatively more than if j absorbed little extra
labor. (Ruffin and Jones, p.342-3)

A 4 Tariffs versus Subsidies

Let © be the difference between the domestic price and the world price of food,
ie.t=p—pw - As for a production subsidy, the marginal change in real disposable
income from 71 is (with p = q):

, dy! .| (dAS dADJ dp dpy,
b= (1) = -¢'| 1| —=—-—— |+ AS—= + (AP- A5) — A.18

Ae (“)d'c ¢[T[d'c dr (-9 dr (A A)d'c [ )

with dAS/dt>0,dAP/dt <0, dp/dt > 0, and (AP- AS)dp,,/dt = 0 for a small or
closed economy, positive for a large exporter and negative for a large importer.
Mayer and Riezman (1990) show that for a small country importer A} < A for every
individual for s =t > 0. Therefore, if both policies would be implemented
separately, support in favor of protection will be larger for a subsidy and pressure
against agricultural protection will be larger in case of a tariff. Therefore: t* < s*
For a large importer the results change, since a large country effectively improves its
terms of trade with a tariff and with a production subsidy. However, the change in
world and domestic prices is smaller for a subsidy than for an equal-valued taritf. A
first important conclusion is that “each person’s optimal instrument now involves
a combination of a tariff and production subsidy, rather than use of only one
instrument. Independent of factor ownership, all people are in full agreement that
the same tariff rate, namely the one which maximizes social welfare for a large
country, should be employed. On the other hand, the accompanying optimal
subsidy depends on relative factor ownership”(Mayer and Riezman, 1990, p.269).

Further, in general, for the losers from protection: A; > Al . The same result
holds for ‘small gainers’ for whom the terms of trade effect is larger than the income
effect. This is reversed for large gainers, who therefore favor subsidies over tariffs.
The results do not change for a small exporting country. For a large exporter, the
terms of trade effect is now no longer favorable. Instead it increases the losses from
intervention. Hence, A} << A for everybody if agricultural products are exported.
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A.5 Impact of Agricultural Capital (K,)
OB° 1 96ka 20 aB° 1 961
0Ky opdpa 9K, "9K, opha 0Ka

Using these results, it is easy to show that a\,},lw/aKA < 0. The intuition behind
this is that with increasing ‘land’ intensity, the marginal product of labor in
agriculture becomes less elastic. This means that the value marginal product of
labour in agriculture (VMPL,) curve gets steeper. This in turn implies that the
relative change in wages will reflect less the relative output price change. For the
same reason food supply response is smaller: de,/dK, < 8 Other results are
oy /K, > 0 : since the elasticity of wage rate is lower, relatively more of the
revenues are ‘left’ for interest payments, and dq;/0K, < 0. The impact on land rents
is somewhat more difficult to establish: dy,/dK, < 0.

AN [ 1Y 96a 1 d Vi 964

—=-|—| (1-96 — +— |- — +
3K, eLA] (1= 6LA YW 5K eKA( eLAaKA \VwaKA
This term shows two counteracting effects: a first order direct’ effect, which is
negative and which indicates that an increase in total land, ceteris paribus, lowers
the per unit return to land. The second order ‘indirect’ effect is twofold: the share of
land in food production cost increases, which means that more of the price increase
goes to land input, and finally the reduction in wage rate elasticticy leaves more
revenues for fixed factor returns. Both these effects are positive. To show that the
overall effect will be negative, one can write dy,/dK, as a function of y,, and cost

0 1
shares: ﬂ =—(1-( 1+6LA )Y+ eLA \lf&,) [A.20]
0Ky  Oga

From this, one can show that dy,/dK, 2 0 iff y,, 2 1, which is impossible.
Using these results, we can put everything together:

0Z r 0 J¢e
M _'M (1-t) Ym —t A >0, [A.21]
aKA q aKA BKA

because both the deadweight loss effect and the interest rate effect are positive.
For unit returns in a§riculture, there are two opCFosin factors: a negative effect on
land rents is mitigated by a positive effect on dead weight losses:

<0 [A.18]

] [A.19]

aZA Tp a\VA aEA

a—K-;=E[(1—t)aKA—taKAJ [A.22]

This will be less than zero unless the impact on dead weight losses overtakes
the effect on revenues. This can only happen if taxes and input substitutability are
very high. Actually, for this to happen, o, has to be greater than 1. To proof this,
write this equation again as a function of vy, and solve for y,. This will show that
oya/0Z, =0 for y = (1-t)/[1 -t (1-64)]. The restrictions on y,, finish the proof.

Using the implicit function s* from equation [16], it follows that:

o s* bA+(KAbAA+KM bMA)

aKA= KAbAS+KM sz
Combining this with the previous results [A.21]-[A.22], it can be concluded that

AS

[A.23]



as the economy grows and Ky /K, gets large, ds*/dK, will become positive.

A.6 Impact of Industrial Capital (Ky)

Using a similar apfroach, it follows that dy,,/dKy; > 0. With increasing capital
intensity, the marginal product of labour in manufl\gcturing becomes less elastic.
This increases the impact of a food price increase on industrial wages. This is
reflected in the second term of the following equation:

oyM o Bim/Okm)  Oim OV
Ky T oKy 0 0 Ky

The first term reflects the reduced share of labour in production costs. This
effect is positive. Completing the derivation shows that this reduced labour cost
effect actually more than offsets the increased inflationary effect:

AW Vi
— = (1- -~ —_— A.
3Ky (1-0pm (=) Ky B >0 [A.25]

Further, the increased sensitivity of wages to food price increases, reduces the
demand for labour. This mitigates the agricultural output response to a price
increase: dep/dKy < 0. Consequently, consumers and industrialists will benefit
from an increase in the manufacturing capital stock: 0Zy; /0Ky > 0. Agricultural
profits, however, decline because of increased wages:

AN A OV
= - A.26

So, for unit returns in agriculture, we have the same situation as when the
supply of land increased. A negative effect on land rents is mitigated by a positive
effect on taxes and dead weight losses:

0Z r 0 Jd€
A A{(l_t) Ya A ]

-t
d Ky 0Ky dKy
The conditions on the sign are similar. The total effect will be negative unless
the substitution elasticity and taxes are very large. Similarly, the final conclusion on
the impact of the industrial capital stock on s* will be comparable.

[A.24]

[A.27]

A.7 Large Open Economy

To derive tl}\f eff)?cts of a subsidy in a large country model, we need an extra
condition. Let Ay', My rapresent the food imports and manufacturing exports of the
home country. The trade balance constraints of the home and foreign country

imply:
pAM = MX, pAM = M}, AM = - AM [A.28]

As before, combinin% the demand relations and the full employment
conditions yields a relation between consumer prices and sectoral employment:

A A~ T
=- (M BPLA+ Ao BPLY) [A.29]
,Yh eh eh ,Yf ef ,Yf ef
with pP = 2~ 1A i Bl , PP=Q2 g™ [A.29a]

M
orMa  orAM orMa or Mm
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'y‘Q = Q?/ QP for i=h,f and Q=A,M. Further, QQ =Dg -R(1/ l-ny) and o = 0‘,‘3 +

ob(R-v} ) + R with R=DA(1+1/%) + Dy(1-1/44) and Do=QP /Q} for Q=AM.
Combining the supply conditions and the full employment restrictions yields
comparable relationships between producer prices and sectoral employment:

A h aSTh A af aSTF
q, =-MaPrLlaand q =-A,Bf Ly [A.30]

Ok 6kM
=tV
CAMA  OMAM
Combining these relations with [A.9] yields the impact of a production subsidy
on producer prices:

where s

for i=h,f. [A.30a]

S (RS . RD
dq _ Br (B7 +Br) . [A31]
ds  BR (B7 +BP) + (1-8) BYP?
Using this, it can be shown that
) 94 (1-8) DnpS ( S \2
s 99 BrBr (BF) -0 (A32]

oo 90T or[B; (BF +BP) + (1-3) BRB? 12
For a food importing country, the political equilibrium condition, and
assuming as before that a(s) = 0, becomes:

bAKA=—lmKM+2V[n&+L—]] [A.33]

where v = ¢! (AS — AP) p, . With 9Z,/d0p = 9Zy/dop = 0 and ¥ =v/q, , the
impact of the demand elasticity on the equilibrium subsidy can be derived as:

X ) 9%
2 nd + - | ==
[nM ™M ZM ] aCD

dop oz Y2 3 (a3l
P [KM—nM L]-—M+KA8—S¢+2(n&+nM—X—J x

0 s*

With dy/dop (from dZ,/dop <0) and dy/ds* both negative, the denominator
and the numerator are positive as long as the country’s food imports are not too
large relative to the country’s own food production. Therefore ds*/dop < 0 for a
food importing country. The opposite result holds for a large food exporter.
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