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THE POLITICAL ECONOMY OF SYSTEMATIC GOVERNMENT INTERVENTION

IN AGRICULTURE
ABSTRACT

The systematic subsidization and exploitation of agriculture by developed and developing

countries rtespectively, has generated a policy paradox for which there is no satisfactory

explanation. This paper attempts to provide an explanation of this policy paradox. It first - '

develops a simple political economy model which freats an interest group’s relative poﬁﬁcal
weight as endogenous. Interest groups compéte in the political market to improve their relative
political weight, This relative political weight appears as a parameter in the govemment’s
political preference function. The government maximizes the value of this function subject to the
-constraints imposed by the economic market to determine the level of a policy. The model is then
estimated for wheat using data for twelve developed and thirteen developing countries from 1958
to 1987. The estimation results for developed and developing countries provide empirical support
fof the theoretical conjectures. The results suggest that sustainable policy reform in agriculture
may not be possible if the political economy of agricultural B{ice policies in developed and |

developing countries are ignored.



In nearly all countries_, developed and developing alike, agricultural commodity markets
are inﬂﬁenced by government intcrvgntion. Despife the well-documented negative econontic
effects of agricultural protectionisxﬁ, active public intervention in agriculture has grown over time
_ &in both magnitude and éomplexity. As a consequence, decision-making in agﬁcdﬂue i_s becoming
increasingly inﬂuence_d by group politics and less so by market factors (World Bank, 1986;
Winters; 198;]). At the same time . the budgetary costs of agricultural support programs has
become a source of growing concern, and has been at the centre of attention during the Uruguay
Round of GATT negoﬁaﬁons. |

| The nature éf government intervention, however, is totally different in developed and
developing countries. In developed countries, agricultural policies have been orchestrated to raise
and stabilize farm incomes to politically accepté.ble levels. To achieve these lobjectivcs the
developed countries have relied on distortidnary domestic agricultural policies, which are often
supplemented by equally distorting agricultural trade policies (World Bank, 1986; OECD, 1987).

The governments in developing countries, on the other hand, have tended to follow
policies that emphasize economic development through indﬁstrialization and thus discriminate
against agriculture and primary production. In general, the development sirategies pursued in the .
developing countries are intended to (i) promote domestic manufacturing and urban industries
protected by border méasures, and (ii) accelerate the shift of resources out of agriculture by
manipulating the internal terms 'of trade between agriculture and‘ industry. In addition to
discriminatory sectoral policies the developing countrics have attempted to suppress producer
prices of agricultural cdmmoditics mfough government procurement policies, export taxes, and

food-rationing programs. They also maintain active exchange rate control regimes and import



licensing mechaﬂisms to subsidize manufacturing and othe;' urban industries. This not only raises
the price of inputs to fmmeré, but hlso appreciates the value of national currencies. AnA
overvalued exchange rate means that exports are overvalued and duty-free imports are
undervalued; this puts the devclqping' agriculture in double jeopardy. Thus, while agricuitural
price and trade policies in most of -the devélopcd countries result in ovemﬁced farm products,-
the developing countries use their public policieé and institutional arrangemen;s to‘ make
agriéultuml product pﬁces and the returns to ag'ricuiture lower than they would otherwiée be
(Schultz, 1978; World -Bank, 1986; FAQ 1987). | |

In developing countries, farmers constitute the bulk of thé population and agriculture
(which contributes 25 to 40 percent of GDP) has been continuously exploited (World Bank,
1986). In deve!oped countrics, where farmers .are a rm'noi‘ity_ (less than 5 percent of total
population,in general), agriculture is heavily subsidized and protected (OECD, 1987). .Whﬂe it
is true that agricultural exports are the main source of tax re{renues“in non oil-exporting
defreloping countries, why don’t these govemmeﬁts tax other sec‘tors at comparable fates‘? In
developed countries, agriculture’s contribution to the general economy, and the ratio of farm to
non-farm votes have been declining; why then does the inﬂuenée of farmers on agriculturai
policy appear to get stronger rather than weaker?

The above questions highlight a policy paradox in agriculture for which there is

apparently no satisfactory explanation.'! Traditional economic analysis uses the efficiency

L Olson (1990) attempts to provide an explanation for this policy paradox. He argues that
because of the inherent characteristics of developed and developing societies the opportunities
for collective action, even for a relatively large group, exist in developed countries but not in
developing countries. However, he does not provide any empirical evidence to support his
argument.



criterion to evaluate policy alternatives, which implies an aggregate social welfare function giving
equal weight to the economic gajhs and losses accruing to each group (Harberger 1978). If
assessed using this criterion alone, most of the observed policy choices in agriculture would
appear undesirable. This implies that the policy objective function perceived by gové_rnments
must not value the welfarc‘ of all groups equally. In fact, governments often manipulate the
economy to ﬁnprove the welfare of some groups in comparison to others. According to interest
group theory, such preference biases are due to the differential political represeﬁtation of various
interest groups owing to their unequal capacity for collective action (Olson 1965, Peltzman 1976,
Becker 1983). Although it is straightforward to estimate the economic waste associated with
different policies, the effects of political préssure on policj choices are complex. Consequently,
few attempts have been made to include political preésure as a variable in explaining .how
economic policy is made. Proposed models in the trade-theoretic literature range from majority
voting (Mayer 1984) to explicit lobbying and other political expenditures, the magnit_udé of which
determines the policy outcome (Wellisz and Wilson 1986, Young and Magee 1986, Hillman and
Ursprung 1988). Zusman (1976) modelled the policy process as a bargaining game and showed
that the political equilibrium is associated with the maximization of the weighted sum of the
objective functions of the interest groups, where the weights, which are assumed to be constant,
- are tﬁe‘ marginél strength of power over the policy-maker. Although interesting, the above models
are too inflexible to be used to explain the existence of different df‘:grees of intervention in
agriculture. Moreover, there is an inconsistency in models which attempt to endogenize the policy

variable but assume constant political weights in the government policy preference function.



The objectives of this article are (2) to develop an analytical framework capable of
explaining the systematic pattern of government intervention in the agricilltural sectors. of
developed aftd developing countries; and (b) to determine empirically the factors underlying the
systematic pattern of government intervention in agriculture. The first of these objectives is
pursued by developing a theoretical political economy model which treats an interest group’s
relative political Wcight as endogenous. To achieve the second objective, an empirical political
econoniy model is specified based on the comparative static results of the theoretical model. The
model is then estimated using data for twelve developed and thirteen developing countﬁes for

the wheat sector.

The Basic Model:

'The model is static. It is designed to explail_; the causes of the systematic pattern of
agricultural protection in industrialized countries and the taxation of agriculture in developing
countries. The focus of tﬁe analysis is _oﬁ the lobbying activities of interest groups. The
underlying premise is that observed policy outcomes are the end result of group lobbying.

The model begins with a Political Preference Function (PPF) which defines govemnment
preferences for the relative well being of producer gnd consumer groups. It presumes that the
well being of consumer and producer groups can be accurately measured by consumer and
produccr surplus\es respectively (Gardner, 1983). The parameters of the PPF are the implicit
weights placed on producer and consumer surpluses in government decisibns. In a parrjcular
~ situation, the ratio of these weights, the relative political weight (), reflects the direction as well

as the degree of wealth transfers from one group to another through government policy. The point



of departure in this model is that it treats a group’s relative political weight as endogenous.?

Assume linear demand and supply fﬁnctions and 2 price support policy (that is, the policy
determined price P>P,). The government redistributes income between producer and consumer
groups through an optimal choice of this policy according to its PPF. By varying the levels of
P,, different pairs of produceg' and consumer surpluses are generated. From these combinations
of surpluses, a Surplus'Trmsformation Curve(STC)3 such as the curve TEK in ﬁguré 1 can be
&aced. The competitive market equilibrium occurs at the point E; (PS,, CS,) where the STC has
a slope of negative one. The maximum producer surplus occurs at pointﬁ on the STC curve. So,
the producer group participates in the political market to improve group welfare by moving
somewhere betwcen E, and E on the STC.

Since the existing legal and political system only sets the basic rules, the relative political
weight of a pressure group is not predetermiﬁed (Buchanan, 1987). Given these rules, the interest -
groups engage in political exchanges to improve their relative political weights and thereby

enhance group income or wealth. It is postulated that interest groups attempt to maximize

2 Although there is a recognition of the possibility of endogenous political weights among
policy analysts, no formal attempt has been made to make group political weights endogenous
(Paarlberg and Abbott, 1986; Gardner, 1987b and 1989). Gardner (1987b, 1989) provides some
informal discussion of endogenous political weights and Becker (1983) provides a rigorous
Jormulation of interest group competition, showing that the political influence of each group is
endogenous in the model. The relative political weight in a PPF can be thought of as the formal
counterpart of the relatively abstract notion of political influence. Although the model developed
in this article is different from all previous models of interest group competition, we acknowledge
our intellectual debt to Becker and Gardner.

* The Surplus Transformation Curve was formulated by Gardner (1983). It shows the trade
off between producers’ and consumers’ welfare. In particular, over the relevant range of the

STC, the welfare of one group decreases at an increasing rate with an increase in the welfare
of the other group (i.e., 9CS/OPS<0, and & CSIOPS$?<0).
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producer or consumer surpluses net of lobbying costs. Assuming diminishing returns to political
- lobbying by groups ﬂ1e 'marginal benefit curve of lqbbying is downward sloping.

Production of political pressure requires spending remuﬁcs. Individuals within each group ‘
must organize, formulate a commbn policy position, limit free-riding, mitigate opposition, and
engagé in direct lobbying to.produce pressure on the government. Here, one can think of total
lobbying costs as the cost of donations plﬁs the cost of fund raising. Consequently, it is
hypothesized that the total cost of lobbying function is n_on-linear and convex, so that _the
marginal cost curve of lobbying is upward sloping. |

The intersection between the marginal benefit and marginal cost curves of lobbymg for
each group depicts the optimization process in the political market. However, the success of one
group’s lobbying effort depends on the level of lobbying of the other group. To model the
strategic nature of tﬁis process We assume the groups play a noncooperative Cournot-Nash game.
| Thﬁs, the ‘producer. group chooses the lobbying expenditure, EF, as a function of the consumer
group’s expenditure, EC, thus generating a reaction function R? (E°). Similarly we can.gcncratc
a reaction function for the consumer group, R® (E). As indicated m Figure 2, there is no need
to inipose any restriction on the sign of the slopes of these reaction functions, although we will
presurne stability. The intersection of these reaction functlons (E E™) represents a Cournot-
Nash equilibrium (figure 2). Given these optimal pohtlcal expenditures, the relative political
weight for the producer group can be determined. For a given value of 6, that is 6°, the Political
Preference Function (assumed to be linear in PS and CS) provides a family of Political

Indifference Curves (PICs) such as PIC,, PIC,, PIC, etc., in figure 1.



Shce the Government maximizes the PPF subject to the economic constraint, the 6ptimal
policy intervention takes place at point E* at whi::h PIC, is tangenf to the STC. Thepdint E'
represents the. political economy equilibrium in this model, an equilibriurﬁ which balances both
economic and political forces(by construction). To attain this equilibrium, the government
redistributes ACS (CS,-CS,) away from the consumer group and APS (PS,-PS,) to the producér
group. For each one dpllar reduction of CS, the produ(‘:ers gain APS/ACS doilar increase in their
wéifare (Fig. 1). |

According to traditional welfare economics the shape of ﬁie STC is determined by the
deadweight loss to the society which is generated as the economy (due to government policy
intervention) moves away from the cbmpctitive equilibrium. In this model, where @ is an
endogenous variable, the efficiency implications of goverﬁment policy intervention are even
worse. This is because different levels of lobbying expenditures, E? and ES, involve different
resource costs of the rent-seckihg variety. Secondly, different levels of policy intervention create
different deadweight loss values. | -

* The model presented above represents two notable improvements over the Becker-Gardner
model. First, it atterﬁpts to bring interest group competition formally into the political preference
function thereby presenting a complete depiction of the poﬁﬁcal market. Second, unlike the
- Becker-Gardner model, it makes the relative politiéal weight of a group endogenoﬁs, and it shows
explicitly how competitive lobbying expenditures of different groups cause changés in the levels
of a policy by changing their relative political Qeights.

This section translates the ideas in the preceding section into a simple algebraic model

which can be used to derive the comparative static results. The model begins with the following



functions:

W = 6PS(t) + CS(t) ; JPS/dt >0, dCS/ot <0 . - (1)

0 = BES, E) ; 00/0E" >0 , 06/0E° <0 . 2)
The first function is the PPF where PS and CS are producer and consumer surpluses. The PPF
is assumed to be linear and continuous in PS anc} CS.4 The PS and CS are, in tum functions of
the level of some policy instrument (t) chosen by the government. In particular, government
policy affecfs PS directly and CS inversely. The second function shows that the relative political
weight of the producer group, 0, is endogenous and it depends on- lobbying expenditures by
producer (EF) and consumer (E€) groups. In particular, the relative political weight varies directly
with EF and inversely with EC.

The govemment;s objective is to choose °t’ to maximize W(t) for given 0. The first ordei'

condition of the optimization problem is:

dw _ apg 1OEy =
aE Ops'(t) + Ccs/(t) .0 | (3)

Using the implicit function theorem gives:
E=£0);V, £=C(O(EER). (4)

The second order condition requires:

d*w _ /" " . . ; ,
rrie 0ps’(t) + ¢s”(£)<0, for an interior solution (5)

* The PPF is assumed to be linear for simplicity. The results would be valid for any PPF
quasi-concave in PS and CS.



The first order condition (3) shows that the marginal rate of substitution between producer
surplus and consumer surplus is equal to the inverse of the relative political weights of the two
groups. It imblies that the government sets the level of a policy (t) to balance the marginal
political gains and losses from the two interest groups (Becker, 1985).

Also letting, F(t; 0) = OPS’(t) + CS’(t) = O, totally differentiate F(.) to get:

df _ -Ps' (t) > 0 (6)

dg  @psTT(t) * C5(t)

Hence, the optimum level of policy variable (t) varies directly with the relative political weight.

Behaviour of Producer and Consumer Groups:

| For each group (producers and conéumcrs), the objective function (PS(t) and ‘CS(t), less
Costs, respéctively), depends on t which in turn depends on € which in turn depends on lobbying .
expenditures E° and E™ as well as various other parameters. Thcse parameters can be summarized
by the vectors X* and X¢ for PS and CS. Similarly L? and L€ are used to represent Costs. Eacﬁ
of the X vectors includes the characteristics‘of both producer and consumer groups and other
characteristics common to both groups. Each of the L vectors, on the other hand, includes the
éharacteristics of one group and some common characteristics. Each group then chooses its
expenditufes to maximize its net benefits for a conjectured level of the other group’s expenditure.

This serves as the definition of a reaction function. Thus,

EF = RF(EC; XP, L*): E¥ = argmax PS{(EC, EF; XF) - CP(E?; LF) (7}



ECs RC(E-",- X%, L : E€=argmax CS(EC, E?; X°) - C"(EC,- L) (8)

Here, EF and E° represcnt units of effective lobbying expendlture with C?(.) and C®(.) as
thc costs of generating these expenthures To simplify the notatlon the net benefit function of |

the producer group (and, similarly for the consumer group) can be defined as,

NB®(EF, E€; XP, LP) = PS(EP, EC; XP) - CP(E®; LP) (9)

So that, (7) becomes:

EF = RP(ES; XP, LP): EP = argmax NBF(E®, E®; XP, L®) (10)

In terms of the net benefit functions the above first order conditions can be written as:

aNBP(EP" EC; X‘P, LP) =0 = aNBc(EP, EC; XC’ LC’) (ll)
OE? JE® |

Now, since PS=PS(t), t=t(8) and 8=6(E’, E), the assumptions about signs given in (1)

and (2), as well as the results of (6) cén be used to derive:

a0
© =

oP

tn

_ OPS
ot

> 0 (12)

3
EE

Similarly, dCS/OE®>0. Therefore, PS. and CS vary directly with E* and E respectively. It can
also be shown that PS and CS vary inversely with ES and EF respectively.
The purpose of this exercise is to help in generating comparative static results. For

simplicity of notation collapse vectors X and L into a single vector Z, recognizing that some

10



elements in Z affect PS directly, others affect CF, CS or C, and some affect more than one.
~ Assuming bne element Z; changing with all other dZ;= 0, the comparative statics results can be |

generated as follows:

[ #nB?  @NBP| [deF| | _ @NBF]
dg¥ OEFIEC ) dzy| _ OE*92Z, (13)
PNBS ©*NB€ dr° _ &®NBS '
| GEOEP  3E< | dZ; | 9E9z,)

For Cournot-Nash stability the determinant of the coefficient matrix A must be positive.’

Comparative static results then depend on the signs of the second-order partial derivatives:

dg? *NB? FNBC &*NB? FNB°C
e = [ = . ‘ det. A 14
dz; [ 3E%3z, = gE® = OEWEC ascaz,] it (14)

dec _ @NBP  @NBC 2NBC #nBP :
- ' : det. A :
dz, [ GEF 0Bz, " 3EcoE* agrazj] v de (13)

In order for (7) and (8) to have interior solutions, *NBY/JEF<0, and 3*NB/JE <0, and Cournot-
Nash stabilitjr requires det. A>0. The signs for the remaining parts of the above expressions will

depend on the application and conjectures being made.

3 Stability implies that if either group deviates from an equilibrium, the optimal response of
the other group brings (E€, E*) back to the original equilibrium. A necessary and sufficient
condition for this to hold locally is that the absolute value of the slope of the consumer group’s
reaction function is greater than that of the producer group’s reaction function, at the
equilibrium.

1



For example, suppose the producer group bécomes more efficient in raising funds in the
sense that the margiﬁal cost of increasing expenditure falls (i.e., *NB*/0E 9Z>0, for a change
in soﬁe particular ch’aractcﬁstic,Zj). Assume Z, has no effect on NBS, thus o’NB“/0E9Z; = 0.
Then, dE/dZ>0 but the sign of dE*/dZ; depends on the slope of the reaction function. If R is
downward sloping (6°NB“/0E°0E’<0), then dE“/dZ, <0 and the result is that EF increases and EC
decreases. Hence O increases, t inc'reases; and PS rises while CS falls, However, a more
interesting case results when the reaction functions are upwéu‘d sloping, If R is upward sloping,
then dEC/de>0. This is natural, since improved efficiency in lobbying for the producer group
increases its expenditure (dEPdej>0); if the consumer group reacts directly with respect to the
producer group’s expenditures (i.e., *NB/0ESIE">0), E€ will rise as well.® Thus, the combined
effect on @ is uncertain, as is it on t. However, if ’NB%/0E“0E’=0, then dE“/dZ=0. As a result,
EF increases, E° remains unchanged, © and t increase. Thus PS rises and CS falls. Similarly, if .
the consumer group becomes more efficient in the sense that its marginal cost of increasing
expenditure declines (i.c., a""CC(Eé; REYIE“OR <0, or 0*°NB%/0E“9Z>0), then EC increases and
E” falls. As a result both 6 and t decrease. Thus CS rises and PS falls.

The above comparative statics results can be derived graphicaily as well.. For the sake of
brevity, only one case is considered. Figure 3 assumes that the reaction functions of both
producer and consumer groups are downward sioping. This implies that the political expendifuz;es

made by the two groups have some offsetting effects. In particular, when E* increases, this makes

é. As a benchmark we use:

02NB*® 0*NB°*

dE°9EF  OEFIEC

12 -



EF less effective. As a result opﬁmal EC falls.

If the producer group becomes more efficient in lobbying, its optimél lobbying
expenditures will increase for any level of expenditure made by the consumer group (as its
marginal cost curve shifts to the right). So, the reaction curve of the producer group is shifted
upward (from R” (EC) to RF(E)), and the equilibrium position will change from e, to ¢,. Since
the consumer group reacts negatively with respect to changes in EF, the reaction curve of the

consumer group shifts downward (from RE(E) to RS (ED)) and the new equilibrium is at e,. At
ey, B, > B®; and ES, < ES,. The combined effect on 0 is positive.

Figure 4 assumes that the reaction functions are upward sloping. This implies that poliﬁcal
expenditures made by the two groups have some complementary effects, so that when EF
increasés, EC becomes more effective. So, optimal EF also increases. In this situation, because
- of improved efficiency in lobbying the reaction function of the producer group shiﬁs to the left.
. Sipce the consumer group reacts positively with respect to changes in EF, Vi‘ts reaction function
shifts to the right and the equilibrium positidn moves from e, t0 €,. At €,, E"2>1§-‘."0 and also
E°,>ES,. The combined effect on 8 is uncertain. Depending on the relative magnitudes of the
shifts in the two reaction functions 0 can increase, decrease 61' remain unchanged. When
&"NB“/0E°0E’=0, the cdmparativc static result is as shown in Figure 5. The reaction function of
the consumer group is a vertical line at ES, an upﬁvard shift of R? generates a new equilibrium
e, with higher E’, Thus, at e,, E*,>E",, but E remains unchanged. So, the combined effect on
0 would be positive. Thus, t increases, PS increases and CS falls. These results can be
summarized as:

PROPOSITION 1: A group that becomes more efficient in lobbying will be able
to raise its benefits relative to the other group.

13



What happens to the equilibrium conditions when group size changes? This ié a tricky
issue because at iow levels of e;;)enditures scale economies are important and free riding is not
a major problem in a very small group. So, a modest increase in the size of a smail group (up
to a critical maximum) would be expected to increase its net marginal benefits frbm lobbying.
Once 2 group exceeds. this critical size, scale economies become unimportant and free riding
increasingly troublesome.

Assume ihat the sizb of producer and consumer groups at the original equilibrium exceed
such a critical maximum. Then, if the size of the producer group increases it would have no
impact on its marginal benefit function because an increase in °t’ is a public goo.d‘for the
producer group. Hoviiever, it will increase the marginal cost of raising funds to spend on
lobbying. So, the effect of an increase in group size is to rcduée the effectiveness of its lobbying
expenditures. Assuming that an increase in the size of the producer group will not affect the net
benefits of the consumer group, the i'esult is that E” decreases, E° increases or remains unchanged
(depending on the slope of the reaction functions); thus, @ decreases, as does t. Thus, CS
increases and PS falls. These resillts can be summarized as: |

PROPOSITION 2: There is an inverse relationship between the size of a group

and the levels of per capita policy benefit from lobbying it enjoys.

This proposition implies that a politically more successfiul group tends to be smaller than its rival
group. Contrary to the popular view that small groups have only a few votes and are at a
disadvantage politically, this proposition appears to be consistent with the observed policy

intervention in agricultural commodity markets in developed and developing countries.

14



As the percentage of total income per farm eamned from a commodity increases the
organizational and free riding costs in the producer group decreases. So, the marginal cost of
-increasing expenditire falls (i.e., 3°C7(.)/OE'OR,’<0). Assuming that this does not affect the
marginal net benefit function of the consumer group, EF increases, E° decreases or remains
unchanged, © increases, and t increases. Consequently, PS increases and CS falls. Similarly, the
higher the proportion of total income spent on the commodity by the consumer group, the lowe;'
the marginal cost of increasing expenditures (i.e., JCC(.)/BECB&QO) Assuming that this does
not affect the benefit function of the producer group, E° increases, E* decreases, 0 decreases, and
t decreases. Consequently, CS increases and PS decreases. These results can be summarized as:
PROPOSITION 3: The lower the share of income per farm coming from the
protected commodity or the higher the share of income spent on the commodity,

the lower the policy benefits of lobbying for the producer group.

Up to this point, the comparative statics analysis has co_ncéntrafed on the_chax_'acteristics of
individual groups. The following section presents the comparativé statics analysis that result from
changes in some common characteristics. In particular, the effects of changes in agricﬁlturc’s
comparative advantage, international terms of trade and the share of imports t;manced by
agricult_ural exports are analyzed. -

Changes in the éomparaﬂ\}e advantage of ﬁgriculture affects the decision making of both
producer and consumer groups. Suppose comparative advantage in agriculture declines. Since this
makes agriculture worse off than the rest of _the gconomy, ﬁ'le producer group becomes more
cohesive in its efforts to lobby the govemmént. As a result, the marginal cost of increasing
lobbying expenditures falls (i.e., 6°C"(.YOETOR, <0). At the same time, it becomes harder for the

consumer group t0 increase expenditures because of the common perception that agricultural

15



-producers are already worse off. So, the marginal cost of increasing expenditure increases
(9*C(.)/OE9R,“>0), for the consumer group. Thus, E* increases, E€ decreases, 0 increases, and
t increases. So, PS increases and CS falls. This result can be stated as:

PROPOSITION 4: There is an inverse relationship between agriculture’s

comparative advantage and the lobbying benefits to the producer group.

Although this proposition comes close to the prescriptions of the bureaucratic power
model (Niskanen, 1971) in which the above relationship is due to government’s desire for rent
extraction from ag_riéulture, the interest group interpretation seems more realistic in a democracy.

When intemational terms of trade turn against agriculture, irrespective of whether the
country is a net exporter or a net importer of agricultural products,i it makes agriculture worse
off relative to the rest of the economy. Coxisequéntly, the producer group can be expected to
 intensify its lobbying efforts. As a result, the marginal cost of inclreasing lobbying expenditure
falls for the producer group. The marginal cost of increasing lobbying expenditure increases,
however, for the consumer group. The combined effect is that E? increases, E° decreases, 6
increases and t increases. Consequently, PS increases and CS falls. Thi; result can be stated as:

PROPOSITION 5: There is an inverse relationship  between  agriculture’s

international terms of trade and the policy benefits of lobbying for the producer group.

As the share of total imports financed by agricultural expc;rts increases, agriculture
receives more prominence in policy making and the marginal effectiveness of producer group’s
expenditure increases. On the other hand, the marginal effectiveness of the consumer group’s
expenditure decreases. Consequently, EF increases and E° decreases; thus @ increases and t-

increases. The result is that PS increases and CS falls. This result can be stated as:

16



PROPOSITION 6: There is a direct Vrel_ationship .between the share of total

imports financed by agricultural exports and the benefits to the producer group.”

Although some of the results (for example, the effects of group size and hnpréved
lobbying efficiency) obtained heré are similar to those obtained by Becker (1983), Findlay and
Weillisz (1982), and Gardner (1987a), the modelling approach used to derive them is quite
different. Unlike the Becker-Gardner model, this model accommodates both positively and
negatively sloped reaction fuhctions and derives comparatiire statics properties for changing group

characteristics as well as some common characteristics.

The Empirical Model:

The political economy model presgnted above is épp]ied to twelve developed and thirteen
developing countries. The twelve developed countries are: Australia, Canada, Denmark, Fr;cmcc,
West Germany, Italy,. Japan, the Netherlands, Sweden, Switzerlaﬂd, the United Kingdom and the
United States. The thirteen developing countries are: Argentina, Bangladesh, Brazil, Chile,
Colombia, Egypt, India, Mexico, Pakistan, Paraguay, Peru, Syria and Turkéy. The choice of this
patticular group of countrieé, rathér than a different group (perhaps with richer regional diversity)
is based on the availability of a reasonably iong time series of data.

The empirical model is developed in two steps. First, the implicit relative ﬁolitical weights

are retrieved and the explanatory variables like agriculture’s comparative advantage, agricuiture’s

7 This proposition clearly applies to countries that perceive foreign exchange shortages (i.e.,
most of the developing countries). However, if the politics of policy making in agriculture are
taken into -account, it applies equally to developed countries. This is because an increase in the
share of imports financed by agricultural exports would make the producer lobby much stronger
politically.
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share in the economy (in employment or in GDP), agriculture’s international terms of trade,
imports financed by agricﬁltural exports and the share of food in disposable income are specified
for each country. Then a politico-econometric model is specified with the relative political weight
as the dependent variable. Since changes in the relative political weight cause changes in thé
optimum policy choice, the endogeneity of the political weight implies endogenous policy.
Given the absence of country specific information on group lobbying expenditures the
direct estimation of the relative political weighf is not possible. Altematively, the Revealed
Preference Approach isused to'retrie;le the implicit weights based on observed prices. According
to the Revealed Preference Approach govefnment maximizes the PPF and reveals its preferences
(i.e., the weights) through its choice of policies. To retrieve the implicit political weights, assume

a linear PPF such as:

W=0APS + ACS - T . (16)

where 8 is the relative political weight for the producer group, APS and ACS are the changes in
producer surplus and consumer surplus respectively and T is the loss to taxpayers resulting from
the price support policy.® The government sets the minimum producer price at P, which results

in output Q, and the market clears at price P,. The simplified PPF can be written as:

W= (8 - 1)APS - DWL | (17)

Now assume linear supply and demand functions such as:

# This political preference function is slightly different from the PPF used in the theoretical
model, The loss to taxpayers is included to account for the wide variety of policy scenarios in
the wheat market.
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S=a+bP,; A\, D=c+4dp,. (18)

Using these functions and after 2 few manipulations the PPF in (17) becomes:

1 ' b
W=7(PS—P0) [(© —-E)Qo+(9—2+§)(a+st)] o {19)

The first order and the second order conditions for a maximum are

gz=%[3-%iﬂn+(9‘2+%)(a+b1’,)1 +Lpp, -pr@-2+8) -0 (20)
and,
el b
=bhb(0 -2+ ) <0 21
dr? d (24)

From the first order condition, the following expression for 8 can be derived:®

_ (P, - P,) .
=1+ E—=p— i o (22)

5

where ¢ is the domestic elasticity of supply. Assuming that each country is small and cannot

® To estimate 9 the particular form of policy does not matter. What matters is the resuiting -
prices.
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influence the world price, the P, in the above equation can be replaced by the border price.'°
The producer and border prices are observable and estimates of supply elasticities are also
available. Therefore, the implicit political weight for the producer group relative to that of the

consumer group can be calculated.

Data and Estimation:

Although the model could be used to illustrate the causes of systematic government
intervention for any commodity, wheat has been chosen for this study because wheat is the most
important agricultural cémmodity traded internationally and the world wheat market is affected
by massive policy intervention (IWC, 1988; OECD, 1987 and Harwood and Baily, 1990). The
producer price of wheat is measured as the average farm-gate price of wheat per tonne in U.S,
dollars received by farmers. This price includes direct government payments but excludes indirect
taxes such as the value-added tax. The border price of wheat is measured as the f.0.b. unit export
value or the c.if. unit import value, depending on whether the country is an exporter or importer
of wheat. Finally, the estimates of supply elasticities were obtained from USDA (1989c¢).

There are six observations forreach country which are calculated for each five-year
interval from 1960 to 1985. Hence, the data spans the time period from 1958 to 1987. Each

observation represents an average of five years, with the reported year as the mid point. For

 This is a simplifying assumption. However, it imposes a constraint on the estimated weights
by assuming away the demand side distortions in domestic wheat markets. Although the political
weights for the developed countries would not be biased because of very low demand side
distortions, those for the developing countries would be under estimated. These biases could have
been avoided by using a more general framework along the line of Sarris and Freebairn (1983)
to estimate the relative political weights of the producer group. Such an approach is not pursued
here because of its higher information requirements.
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examp!e, the estimate reported for 1985 is éctually an average of the estimates of 1983 to 1987,
The ﬁv‘e-year average is used to avoid year to year "ﬂuctu‘ations.in prices which could be due to
yearly changes in weather conditions or other random factors. A detailed description of data
sources of producer and border prices of wheat is- given in Appendix A while Appendix B
presents a brief empirical specification of the explanatéry variables used in the analysis.

Four alternative model specifications (A to D) relating the relative political weight of
wheat farmers to the set of independent variables are presented. As shown in table 1, each
specification corresponds to a différent_set of explanatory variables.

Models A to D, as specifiéd in table 1, are estimated for developed and developing
countries. To take into account the effects of ]regional differences in wheat price policies in the
analysis, several dummy variables are also us:ed in the regression."

To avoid functional form mis-.speciﬂcation, a flexible functional form based on the Box-
Cox transformation is used. However; as Spitzer (1982) has shown the estimated variance-
covariance matrix of a Box-Cox model is conditional on the optimum value. of the Box-Cox
parameter and is biased downward. Stri_ctly speaking, the standard errors cannot be used for
hypothesis testing. Since hypothésis testing is an important part of this research, a scaliﬁg

_procedure suggested by Spitzcr (1984) which makes the t-ratios on the P coefficients scale
invariant, has been applied to the data sets prior to estimation. Owing to thaf scaling procedure,
the estimated regression coefficients are point elasticities, evaluated at the geometric means. All

equations are estimated within a static single equation framework using SHAZAM 6.2.

1 Models A to D were also estimated without dummy' variables and all F-values were
statistically significant. To economize space those results are not reported here.
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Estimation Results: Developed Countries

The maxi;num likelihood estimates of the models-for developed countries are reported
in table 2. The first four regressibns estimate models A to D with three intércept dummies to
represent the regional differences in wheat price policy in the European Community (EEC), in
Japan (JAN) and in Sweden and Switzerfand (NAL) which are known as militarily non-aligned.
Regressions (5) to (8) include the three intercept dummies plus three EEC slope 'dummiés with
respect to LABPDR, FCENDR and FDEDL

The estimated models fit the data reasonably well, as indicated by the values of R?,
ranging from 0.72 to 0.75. The F-values are all significant at the 1 percent level. Because of the
pooled cross-section time series nature of the data set conventional serial correlation tests are not
meaningful and an attempt to test for time-wise autocorrelation and cross-sectional
hetéroskedasticity (Kmenta, 1986, pp. 616-625) failed due to insufficient data points in each
cross-section, |

The coefficients of the labour productivity ratio (LABPDR), the factor endowment ratio
(FCENDR) and agriculture’s iptemational term’s of trade (ITTOAG) arc all negative (as
expected) and significant. The coefficients of the NAL dummy are ali positive and significant
at thQ 1 percent level. However, those of JAN and the EEC are all negative and unexpected.

The signs of the coefficients of all the explanatory variables in models A and C (ie.,
regressions 5 and 7) are consistent with their theoretical expectations, after the three EEC slope
dummies are incorporatcd in the analysis. The explana‘tofy power of these two models also
improves slightly. The results of these regressions provide empirical support to the theoretical

conjectures developed by the analytical model (Table 3).
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Althougﬁ_ it is not. possible to discriminate between the two altemnative measures of
agriculture’s comparative advantage based on either the value of R? or the significance of their
coefficients, a closer look at the estimated coefficients in table 2 shows that the; absolute values
of the estimated coefficients of the labour productiﬁty ratio are much higher than those of the
factor endowment ratio across all équations. This implies that the relative ;Solitical weights are
more responsive to changes in the labour broductivity ratio than to changes in the factor
endowmént ratio. This supports thé observations mde by Honma aﬁd Hayami (1986) in

explaining the structure of agricultural protection (NPC) in industrial countries.

Estimation Results: Developing Countries

The maximurﬂ likelihood estimates of relative political weight function for developing
countries based on the black market exchange rates are reported in table 4. Three dummy
variables are incorporated to represent the regional or national differences in wheat price policies
in Argentina (ARG), !_in three Asian countrics, Bangladesh, India and Pakistan (ASN) and in
" Egypt (BGD). The value of R? varies between 0.52 to 0.56. The Fstatistics are all significant at
the 1 percent level. The coefficients of the labour productivity ratio (LABPDR), the factor
endowmént ratio (FCENDR), agriculture’s share of employment (ASOLAB) and agriculture’s
intematidnal terms of trade (ITTOAG) are all negative but only those of the first two variables |
are significant. The coefficient of the share of imports financed by agricultural exports IMFBAE)
is positive and significant. The coefficients of the dummy variables are all negative and |

significant.-
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Two interesting observations can be made from the resuits reported in tables (2) and (4).
First, the labour productivity ratio, agriculture’s international terms of trade and the share of food
in disposable income are the most ﬁnpoﬂanttfactors influencing the relative political weights in-
developed countries (equations 5 and 7 in tables 2 and 3), while the factor endowment ra,ﬁo,
agriculture’s international terms of trade and the share of imports financed by agricultural exports -
are the most important factors affecting the relative political weights in developing countries
(Tables 4 and 5). Second, while the labour productivity ratio appears to be a better measure of
aériculture’s comparative advantage in developed countries, the factor endowment ratio appears
to be the better alternative for developing countries. This is perhaps due to the fact that

agriculture in developed countries is highly capital intensive and that the scarcity of agricultural

land is more severe in developing countries.

Conéluding Comments:

The systematic subsidization and exploitation of agricuimré by developed and developing
coﬁntries respectively, has generated a policy paradox for which there is no sihgle satisfactory
explanation. This article has developed a simple political economy model to provide a potential
explanatioq of this policy paradox. The results of the theoretical model suggest that the process
of policy formulation is very hnpoﬁant in understanding and explaining observed government
policies. In particular, the perceived policy paradox in agriculture is largeljr explained once -the
political aépects of agricultural policy making in developed and developing countries are t-aken
into account. Interest group lobbying activities affect the relative political Vweight in the PPF and |

thereby affect government policy decisions. Changes in industry and group characteristics affect
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lobbying activities. In the context of this model, policy refoﬁn- in agriculturé implies changing
the forces that condition government behaviour, i.e., changing the relative political weight in the
- PPF. Attempts of policy reform in ragriculture will fail if the underlying political strength of
interest groups reflected in this weight remains unchanged. Therefore, an important implication
of this model is that sustainable policy reform in agricultﬁrc is not péssible if the political
economy of agricultural price policies in developed and developing countries are ignored.

The empirical model identifies a number of factors responsible for systematic government
intervention in the wheat market. The results imply that m developed countries the comparative
advantage shiﬁed away from agriculture and the relative contribution of agriculture in
employment and GDP declincd. At the same time the share of food in consumers disposable
income was declining. While the simultaheous decline in agriculture’s comparative adv_antage and
the relative contraction of agriculture made the producer group’s lobbying activities in these
.countrics much stronger, the declining share of food in disposable income made consumers less
interestéd in resisting agricultural protectionism. Thus while the demand for protective
ﬁgricultural policies has gone up the political costs of éupplying these policies have declined'. As
a result there is systematic policy protection for wheat farmers in developed countries.

The empirical results for developing countries imply that agriculture’s comparative
advantage has improved and agriculture has become more important as the financier of
merchandise imports, although its relative contribution to GDP slightly declined. The relative
prosperity of agriculture compared to the general econoiny in thesé countries made urban
consumers much stronger politically. Although farmers are still in the majority, numbers prohibit

‘their effective political organization. Thus, since the political costs of providing policy support
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to urban consumers did not change, a systemaﬁc exploitation of wheat producers is observed in
developing countries. | ’

The relative pOIitical weights were negatively related to changes in international terms of
trade for agriculture both in developed and develoggmg countries. This implies that harmonization
of domestic_agricultural price policies in developed and developing countries will help reduce
instability in intematioﬁal markets.

.Finally, a word of caution. The theoretical model presented in this paper is simple and
the propbsition derived from it are tentative, although government intervention in the wheat
sectors of developed and developing countries provide empirical support to those propositions.
Future research will investigate the validity of these ‘propositions for other agricultural
‘commodities traded internationally. Another direction that merits inVestiéation is the integration

of uncertainty of the benefits from lobbying into this political economy model.
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Table I Alternative Specifications of the Relative Political Weight Function.

. Model : . TFeature
m
: A 8 = f(LABPDR, ASOLAB, ITTOAG, IMFBAE, FDEDI)
B 0 = f(FCENDR, ASOLAB, ITTOAG, IMFBAE, FDEDI)
C 0 = {(LABPDR, ASOGDP, ITTOAG, IMFBAE, FDEDI)
D @ = f(FCENDR, ASOGDP, ITTOAG, IMFBAE, FDEDI)

0 = the relative political weight of wheat farmers;
LABPDR = the labour productivity ratio;

FCENDR. = the factor endowment ratio;

ASOLAB = agricuiture’s share in employment;
ASOGDP = agriculture’s share of GDP;

ITTOAG = agriculture’s international terms of trade;
IMFBAE = imponts financed by agricultural exports; and

FDEDI = the share of food in disposable income.
e —
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Table 3 Estimation Results in Light of Theoretical Conjectures: Developed Countries.
|

Explanatory Variables

EQUN.# LABPDR FCENDR ASOLAB ASOGDP ITTOAG IMFBAE  FDEDI
.|

1 A - I - A Iy L
2 S A I - A Iy In
3 A - - I, A i 1.
4 - A - I A Iy R
5 A . I, . A 1

6 . A I, - A Iy Ip
7 A . - I, A I, A
8 - _ A - I, A 19 Iy

Where, A = Accepted, R = Rejected. I, = Insignificant with an expected sign, and I, = Insignificant with an
unexpected sign.
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Table 5 Estimation Results in Light of Theoretical Conjectures: Developing Countries
(Black Market Exchange Rate). :

| Explanatory Variables
EQUN. # LABPDR FCENDR ASOLAB  ASOGDP ITTOAG  IMFBAE
1 A - 1, . i, A
2 - A I, . I, A
3 A . B I, I, A
4 - A - I 1, A

Where, A = Accepted, R = Rejected, 1, = Insignificant with an expected sign, and I, = Insignificant with an
unexpected sign. ' :
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APPENDIX A: SOURCES OF PRICE DATA AND SUPPLY ELASTICITIES

The estimation of the relative political weights for wheat producers requires data on
producer prices, border prices and the supply elasticity of wheat in each country, The following
sections provide a detailed description of this data along with their sources.

Producer prices of wheat are measured as the average price received by fanners (us -
$/mt), includihg government direct subsidies such as deﬁciency pﬁyments (United Stétcs) or
incentive payments (as in Japan since 1975), but exéluding indirect taxes such as the value-added
tax. The producer price of wheat in the United States is measured as the average rﬁarket price
plus price support payment (in 1963), domestic certific‘atc-payments (from 1964 to 1973 and in
1977), export certificate payments (in 1964 and 1965), and deficiency payments (in 1978 and
1981-87). Data on the average market price and various support payments are taken from
Cochrane and Ryan (1981) and from the USDA, Wheat: Background for 1990 Farm Legislation.
The producer price of wheat in Canada is calculated as the realized pool price of No. ! Canadian
Western Red Spring wheat less the cost of transportatién (crow rate) and handliﬁg, plus West.em
Grain Stabﬂﬁaﬁon Act payments (in 1977-78 aild 1983-87), plus Special Canada Grain
Programme payments (1986 and 1987). Data on the realized pool price are faken from the
Canadian Wheat Board, Arnual Reports. Data on the costs of transportation and handling are
from Agriculture Canada while the data on WGSA and SCGP ﬁayments are taken from
. Agriculture Canada, Western Grain Stabilization: Annual Report 1987-88. The producer price of”
wheat in Australia is calculated as the weightéd average of export and domestic wheat prices with

the proportion of wheat sold in the domestic and export markets as the weights.”” Data on

2 A direct income support payment of A$ 13.47 per metric ton is added to this price
in 1986, ‘



domestic and export pﬁccs are taken from the Bureau of Agricultural and Resource Economics,
Quarterly Review of the Rural Economy and Agriculture and Resources Quarterly and also from
Australian Wheat Board, Annual Reports, Data on the domestic use and exports of wheat are
taken from the USDA, Wheat: Situation and Outlook Yearbook, 1990. For European countries
the producer price of wheat is ‘meésured as the weighted average price of wheat received by
farmers for all fypes and all sales. The producer price of wheat for the European countries are
primarily from the USDA, Agricultural Statistics of the European Community, 1960-85,
supplemented by data from the OECD, Agricultural  Statistics 1955-1968 and the Food and
Agriculture Organization, Prices of Agricultural Products and Selected Inputs in Europe and
North America, and EUROSTAT, Agricultural Price Statistics. The producer price of \.wvheat in
Japan is calculated as the government purchase price of wheat which includes direct production
subsidies since 1975. Data for Japan are primarili from the Statistical Yearbook of Japan,
supplemented by data from the Bureau of Agricultural and Resource Economics, Japanese
Agricultural ﬁolicies. The producer prices of wheat reported in local currencies were converted
to US dollars using the average exchange rates for each year published by the International
Monetary Fund, International Financial Statistics Yearbook.
The producer prices of wheat for the group of developing countries are mainly from the
FAO, Statistics on Prices Received by Farmers and the data bank of the Statistics division,
supplemented by data from the FAO, Productz’on. Yearbook, the International Wheat Council,
World Wheat Statistics, ,Calegar and Schuh (1988), Scobie (1983) and the USDA, Estimates of
" Producer and Consumer Subsidy Equivalents. The producer price of wheat reported in domestic
currency was converted to US dollars, ﬁ-rst‘by using the average official exchange rates for each

year published by the IMF, International Financial Statistics Yearbook. Since most of the



countries in this group are known for their foreign exchange control regimes with consequent
over-valuation of exchange rates (World Bank, 1986; Cowitt, 1986), the prices in local currencies
were also converted to US dollars u‘sing the average black market exchange rates for each year
published in Pick’s Currency Yearbook and the World Currency Yeafbook. Note however, black
market exchange rates are only available siﬁce 1961.

Border prices of wheat are measured by fob unit export values (US $/mt) for the United
States and Argentina, and by the cif unit import values (US $/mt) for the importing countries
(Japan, the BEuropean countries except France and Sweden and the twelve developing -
COuﬁuies).‘3 The border price of wheat in Canada is measured as .the pool price for No. 1
Canada Western Red Spring wheét, in store Thunder Bay or Vancouver, less the costs of
trahsportatibn and handling, less the WGTA freight rate subsidy (1971-1987). Data on the pool
price are from Canadian Wheat Board, Annual Reports and the data on WGTA subsidy are from
Agriculture Canada, Orientation of Canadian Agriculture, vol. II., Harvey (1981) aﬁd the USDA,
Estimates of Producer and Consumer Subsidy Equivalents. The border price of wheat in Australia
is measured as gross realisations from export sales by pool, on Australian Standard Wheat basis.,
and are collected from Australian Wheat Board, Ann’ual Reports, and the Burcau of Agricultural
and Resource Economics, Agriculture and Resources Quarterly. The border price of wheat for
France is the export price for EC standard wheat, fob Rouer, for sales to third countries, and are
taken from the Intemational Wheat Council, World Wheat Sta?istics. The border price of wheat
in Sweden is the export p;ice of milling wheat, and arc taken from the intemational Wheat

Council, World Wheat Statistics. For all other European countries, the border price of wheat is

B When only a small volume is traded, proxy border prices are used. This exception
includes India and Mexico in 1984 and 1985, when regional average import prices have
been used as proxies.



-

measured as the cif import price of U. S. No. 2 Soft Red Winter Wheat, at Rotterdam. Data on
cif: Rotterdam price are primarily from the Intematioﬁal Wheat Council, World Wheat Statistics,
supplemented by the IWC, Report for the Crop Year 1987/88. All other border price data are
obtained frcl)m the FAQ, Trade Yearbook.

Finally, the estimates of supply elasticities are taken from the USDA, Economic
Implications of Agricultural Policy Reforms in Industrial Market Econ&mies. These elasticities

have been used in the Static World Policy Simulation Model (SWOPSIM) of USDA in 1986/87.

APPENDIX B: EXPLANATORY VARIABLES USED IN THE ANALYSIS

The yariablcs used in the empirical analysis to explain' the variations in thc. relative
political weights of wheat farmers are (i) indexes of comparative advantage in agriculture; (ii)
shares of agriculture in the total economy; (iii) agriculture’s intematipnal tefrns of trade; (iv) the
share of inipéfts ﬁnanced by agricultural exports, and (v) the share of food in disposable income.
A brief empirical speéiﬁcation of these variables is presented below. It also describes the data

used to construct these variables along with their sources.

Comparative Advantage in Agriculture:

Two alternative indices of agricultural comparative advantage used in this study are: (i)
a labour productivity ratio; and (ii) a factor endowment ratio. The labour productivity ratio is
defined as the ratio of labour productivity in agriculture to labour productivity in the total
economy, ‘both measured in real terms. The factor endowment ratio is defined as _thc ratio of

agricultural land per farm worker to average capital endowment per worker in the total economy.



Labour productivity in agriculture in real terms is measured as total agricultural output
(net of seeds and feed), in terms of wheat units per active people in agn'culuu'e.l Following
Hayami and Ruttan (1985), total agricuiturat output in terms of wheat units are estimated for each
country, from the index of agricultural output published by the FAQ, Production Yearbook. For
the group of developed countries, data on total population, total labour force and total active
people in agriculture are obtained from the OECD, Labour Force Statistics and Historical
Staﬁstics, supplemented by data from the International Laboulf Organization, Yearbook of Labour
Statistics and Labour Force Estimates and Projections 1950 to 2000, vol. IV, For the group of
developing countries, data on tofal population, total labour force and total active -people in
agriculture are obtained from the IMF, International Financial Statistics and the FAO, Production
Yearbook. Thesé daﬁ were supplemented by data from the ILO, Yearbook of Labour Statistics
and Labour Force Estimates and Projections 1950 to 2000, vol;. L Il and 111

Labour productivity in the total économy is measured as thé average GDP at 1975
constant prices per active people in the economy. For the group of devéloped countries, the data
onGDP at 1975 constant prices is converted to US dollars by purchasing power parities obtained
from the OECD, National Accounts, vol. 1. Since purchasing power parities for Australia, Canada,
Sweden and Switzerland before 1967 are not available from the OECD, the GDP data for these
COunnieé for 1960 and 1965 are takeﬁ from Anderson et al., {1986). For the group of developing
countries, the data on GDP in local currencies are taken from the IMF, International Financial
Statistics Yearbook, supplerﬁentcd by data from the United Nations, Statistical Yearbook for Latin

- America and Statistical Bulletin for Latin America, and the Government of Pakistan, Pakistan



Economic Survey and Statistical Yearbook of Pakistan.!* These GDP figures are converted to
US doltars by using official exchange rates published by the IMF, International Financial
Statistics yearbook, and also by using black market exchange rates published in the Pick’s
Currency Yearbook and the World Currency Yearbook. The GDP figures _tﬁus obtained are then
expressed at 1975 constant prices using the United States GNP deflator reported in the IMF,
International Financial Statistics yearbook. Finaily, the labour productivity ratio obtained for
each country is expressed as an index with the value of US in 1975 as the base.

Agriculturai land per farm worker is measured by thg sum of arable land and land under
permanent crops, meadows and pastures per active people in agriculture. Data on agricultural land
per farm worker are taken from the FAQ, Production Yearbook. The real GDP data used to
calculate the labour productivity ratio in the total economy, are also used to calculate real GDP
per capita, with total population data taken from the sources mentioned above. The factor

endowment ratio thus obtained is expressed as an index with the US value in 1975 as the base.

Agriculture’s Share of the Total Economy:

Two alternative measures of agﬂcuiture’s share of the total economy are used in this
study: (i) agriculture’s share of employment defined as the ratio of total active people in
agriculture to total labour force in the economy, and (ii) agriculture’s share of GDP defined as
the ratio of agricultural output to total GDP at 1975 constant prices. For the group of developed
Countriés, data on agriculture’s share of employment and GDP are mainly obtained from the

OECD, National Accounts: Detailed Tables, vol. II., Historical Statistics and Labour Force

 Before 1971 Bangladesh was the Eastern province of Pakistan. So, the GDP figures
of Bangladesh from 1957 to 1971 are those of East Pakistan separated from the total
GDP figures of Pakistan.



Statistics, supplemented by data from the ILO, Lébour Force Estimates and Projections 1950 to
2000, vol. 1V, and the Bureau of Agricultural and Resource Economics, Quarterly Review of the
Rural Economy. For the group of Latin Axnerican éounlries (ie., Argentina,- Brazil, Chile,
Colombia, Mexico and Peru) except Paraguay, ciata on these two variables are taken from Elias
(1985), supple;mented by data from the FAQ, Production Yearbook. Dat:'nt for Paraguay are mainly
from the United Nations, Statistical Yearbook for Latin America, supplement:d by data from the
FAO, Production Yearbook. For other developing couniries in the sample, data on agriculture’s
 share of employment and GDP are obtained from the FAO, the State of Food and Agriculture
and Production Yearbook, supplementeﬁ by data from Ikram (1980), Statistical Yearbook of
Pakistan, Statistical Yearbook of Bangladesh and the ILO, Labour Force Estimaies and

Projections 1950 to 2000, vols. I and III.

Agriculture’s International Terms of Trade:

Agriculture’s international terms of trade is defined as the ratio of the world unit export
value index for agricultural products to the world unit export value index for manufactured goods.
For the group of developed countries, data on the unit export value index for agricultural products
are taken from the FAO, Trade Yearbook and the State of Food and Agriculture. Data on the unit
export value index for manufactured goods are from the United Nations, Statistical Yearbook,
supplemented by data froni the UN, International Trade Statistics Yearbook. These data are
available for individual developed countries in the sample, with the exception of Australia and
Denmark. For Australia and Denmark, average figures for develobed market economies ha\;e been
used. For the group of developing countries, data on world export unit values for agricultural

products are not available for each country; instead, regional unit export value indexes have been



used for countries in respective regionsl. These data are also taken from the FAO, Trade Yearbook
and the State of Food and Agriéuere. Data on the world unit export value index for
manufactured goods for developing market economies from 1970 to 1987 are ébtained from the
United Nations, International Trade Statistics Yearbook. The data for the period prior to 1970
has been extrapolated from those of developed market economies. The ratio thus obtained is

expressed as an index with the US value in 1975 set at 100,

Share of Imports Financed by Agricultufal Exports:

This variable represents agriculture as the financier of imports, and is defined as the ratio
of total agricultural éxports {fob) to total merchandise imports (cif). The data on both of these
‘'variables for each country in the sample are obtained from the FAO, Trade Yearbook. Finally,

this ratio is converted to an index with the US value in 1975 set at 100.

Share of Food in Disposable Income:

This variable ié defined as the ratio of total expenditures on food (both at home angl awajr
from home) fo total disposable income. Daté on these vaﬁables for the United States aré_ taken
from the USDA, Food: Consumpﬁan, Prices and Expenditures, and Food: Consumption, Prices
and Expenditures, 1966-87. Data for Canada are from Agriculture Canada, Handbook of Food
Expenditures, Prices and Consz_emptio_n. Data for Japan are from Japan Bureau of Statistics, Japan
Statistical Yearbook. Data for all other deveioped countrigs in the sample are from the OECD,
National Accounts: Detailed Tables, vol. II. The ratio of food expenditures to disposablé, hcome
thus obtained is converted to an index vs‘/ith the US value in 1975 set at 100. Because of data

unavailability, this variable is only used in the model estimation for developed countries.






