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The Terms of Trade and Public Goods
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Memorial University of Newfoundland

Abstract

A model of a small open economy with a non-tradable public good and two
tradable private commodities is employed to consider the implications of the
terms of trade on the optimal quantity of a public good. First, the Samuelson
condition is developed for this three good economy. Then the effect of a terms of
trade change is decomposed into supply and demand side components. Obser-
vations are made regarding the influence of terms of trade improvements. The
importance of including terms of trade considerations in determining the opti-
mal amount of public goods and in explaining the size of government is empha-
sized. Some interesting implications for the size of government, in absolute and
relative terms, are made for industrialized economies.

I. Introduction

Two of the most phenomenal economic developments in the post-1945
period are the tremendous liberalization of international trade, and the
increased relative size of government sectors. For many countries, interna-

* Address for Correspondence: Department of Economics, Memorial University of
Newfoundland, St. John's, NF., A1C 5S7, Canada.

* An earlier version of this paper was presented at the 1994 Eastern Economics Associ-
ation Meetings. I thank P. Hatzipanayotou, M. S. Michael and other participants for
their comments. Thanks are also due to the anonymous referees for helpful observa-
tions and suggestions. Errors and other flaws are solely my responsibility.

©1996 - Institute for International Economics, Sejong Institution. All rights reserved.



James P. Feehan 115

tional trade relative to GDP is quite large. One consequence is that substan-
tial changes in the terms of trade may force macroeconomic adjustment.
Such was the case for many OPEC countries when the world price of oil fell.
A more recent example is Mexico’s response to the drastic depreciation of
its exchange rate in early 1995. The fast-appreciating Japanese yen may lead
to macroeconomic policy adjustment in Japan as well.

Beyond macroeconomic responses, one would expect long term implica-
tions for the public sector. Shifts in the terms of trade, by affecting real
national income and the domestic relative price structure, would, through
both channels, influence the optimal quantity of public goods and the actual
size of government. Yet, microeconomic realignment of the public sector
along those lines is barely considered in the international trade literature.
More generally, it is astonishing that the extensive literatures on public
good provision, on the size of government and on the growth of government
are almost entirely in a closed economy context.

This paper is a contribution to the resolution of those anomalies. It
explores the efficiency aspects of the relationship between the terms of
trade and the optimal quantity of a public good in a small open economy.
Drawing on and adapting the model of Komiya [1967] and Melvin [1968] it
makes explicit the interplay of forces that define that relationship. Addition-
ally, the analysis can be applied to any produced commodity that govern-
ment budgets finance; the only qualification is that the commodity be non-
traded. Thus, transfers-in-kind or publicly provided private commodities,
which, along with public goods, make up a large portion of government
spending are not beyond the scope of what follows. On the other hand, the
influence of the terms of trade on cash transfers is not considered. However,
when one thinks of the composition of government spending in many coun-

1. Abe [1992] is an important exception. That interesting paper investigates the welfare
implications of a tariff reduction in a model with a public good where the tariff rev-
enue finances the public good. Michael [1994] carries out a similar analysis focusing
on changes in the terms of trade in a free-trade environment where financing of the
public good is through non-distortionary taxation when the public good is initially at
a sub-optimal level. Also of some relevance is Feehan [1996] which examines the
welfare effects of international economic integration by a small open economy given
the existence of national public goods.
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tries, most is on commodities, with tremendous growth having occurred in
the areas of education and health care services. Beyond most industrialized
countries, cash transfers are not prominent in many countries’ public bud-
gets. In short, this analysis articulates the theoretical basis for explaining
how the terms of trade may affect government provision of commodities.

A convenient starting point for this analysis is Samuelson [1954], which
derives the conditions necessary for the socially optimal quantity of public
goods. Those conditions, including the fundamental rule of equating the
sum of the marginal benefits of a public good to its marginal cost, were
derived under ideal circumstances. To this initial situation many mitigating
influences can be added; influences that affect the conditions and conse-
quently the implied quantities of public goods. The impact of distortionary
taxation, as in Atkinson and Stern [1974], is one avenue of extension. Posi-
tive theories of government behavior also suggest deviations from the
Samuelson condition based on the self-interested behavior of bureaucrats,
voters, interest groups and rulers.? In short, there is a host of variables that
influence both the marginal cost and marginal benefits of government
spending. Incorporation of those variables implies different forms of the
Samuelson rule and, with it, different sizes of government, and, as these
variables change over time, different growth rates in the size of govern-
ment. West [1991] employs this approach in an illuminating exposition of
the impact of changes in costs of public goods and public funds on the rela-
tive size of government. Similarly, this paper uses the Samuelson condition
to trace through the implications of changes in the terms of trade.

The remainder of this paper is organized as follows. The next section pre-
sents a neoclassical model of a small open economy with a public goods sec-
tor; the Samuelson rule is derived. Section III then deals with the impact of
a change in the terms of trade on the quantity of a public good. The impact
of the change is decomposed into the supply side and demand side effects.
Section IV remarks on how changes in the terms of trade might be felt in
industrialized economies. That section also links the findings to the litera-
ture on the growth of government. Concluding remarks are in the sectionV.

2. Borcherding [1977] provides a comprehensive examination of the influence of
bureaucracy. Mueller and Murrell [1986] deal with the role of interest groups.
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Il. The Model and Optimal Quantity of the Public Good

The model has much in common with Komiya [1967] and Melvin [1968],
which consider the neoclassical trade model’s properties when there is a
non-traded commodity; in this case, the non-traded commodity is a public
good. The neoclassical model has served as the core framework for interna-
tional trade theory. Recently, Trefler [1993] has demonstrated that, with
allowance for factor-augmenting productivity differences, the model has
considerable explanatory power in regard to the factor content of trade and
international variation in factor prices.

The production side of the economy may be described quite succinctly.
There are three goods; an importable, an exportable and a public good
which is “public” in the sense of Samuelson [1954] and not traded interna-
tionally.> Domestically produced quantities of each are denoted by X*, X2,
and G, respectively. Firms produce these goods using quasi-concave con-
stant returns to scale production functions with two factors of production,
capital and labor. Both factors are in fixed supply, intersectorally mobile and
internationally immobile.* Factor markets are competitive as are product
markets. All purchasing of the public good is done by government.

The economy is a small open one, unable to influence world prices of
internationally traded commodities.’ Also, there are no tariffs or other dis-
tortionary commercial policies. As well, for convenience, the price of the
good 1, the importable, is set at unity. Consequently, the domestic relative
price of good two, the terms of trade, and the world price of good two are
synonymous. The terms of trade, denoted by P, establish factor prices

3. More generally, this good could be publicly provided. Many government-provided
commodities are arguably not pure public goods. The analysis would be unaffected
as long as the commodity is not internationally traded.

4, The assumption of international factor immobility may seem rather strong in light of
trends toward greater international economic integration. Yet, movements of capital
and labor are far from being unimpeded, and incorporation of limited factor mobility
is beyond the scope of this analysis.

5. For a large country, market power can be exploited to improve the terms of trade. If
a country had the opportunity to impose an optimal tariff, one would have to take
account of the subsequent implications for the quantity of the public good, and vice
versa.
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which, given the technology for making the public good and competitive
conditions, imply a unique relative price of the public good, @. Hence one
may write:

Q=4(P). @

Whether the relationship between @ and P in (1) is negative or positive
depends on the ranking of the factor-intensity of the three goods, as
described by Komiya [1967] and Melvin [1968].° Specifically, letting &/
denote the capital-labor ratio in production of good j, the relationship is
strictly decreasing, i.e., dQ/dP < 0, when k! lies between k€ and #?, and is
strictly increasing otherwise. Factor intensities are assumed to differ and
there are no factor intensity reversals.

The domestic price ratio and the level of the public good production, G,
determine the production levels of the two traded goods. Thus:

X=2(P,GK,L); j=1,2, @

where K and L denote the economy’s fixed endowments of capital and labor,
respectively. These relationships can be easily explained. The world price
ratio determines relative factor prices. From the factors remaining available
after the necessary employment to make a specified amount of the public
good, firms produce according to the domestic price ratio. Whether aX’/9G
is greater than, less than or equal to zero depends on the rankings of the
factor intensities, along the lines of Rybczynski [1955]."

There are N people in this economy. They derive utility from consump-
tion of the three goods. The public good is made available by government
without fees.? Individuals’ indirect utility functions are:

Vi=v'(P, I, G); i=1...N. 3

6. This relationship holds as long as some of both traded commodities are produced.

7.In a similar way, one could ascertain the impacts of changes in factor endowments or
in technology on the optimal quantity of the public good.

8.1f the government purchased and supplied impure public goods then G in the indi-
vidual's indirect utility function could be replaced with G/N® If a = 1 then the good is
purely private, if @ = 0 then the good is a pure public good, and if a is between 0 and
1 then the good is mixed.
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I' denotes the person 7’s after-tax income and may be expressed as:
I'=Bi(1-t)Y; 0<pi<], §ﬁ=1, 4)

where B is person i’s constant share of national income, Y. The constancy
of the income shares could be based on an assumption that each person
owns factors in the same proportion as the endowment ratio. Alternatively,
one could assume a redistributive lump-sum tax/transfer system that en-
sures maintenance of persons’ shares of national income, i.e., that there is a
“conservative” social welfare function similar to that suggested by Corden
[1974; p. 107]. The term ¢’ denotes the percentage of income person ¢ pays
in tax net of any cash transfers. Note that ' may be simply an income tax or
a mix of income and non-distortionary production and consumption taxes.’
Also, for some individuals, ¢ could be negative, being a transfer.

Next, recall that national income is the sum of the values of all final good
production:

Y=X'+PX*+ QG. (5)

In reference to (5), it is worthwhile to note two results that occur at com-

petitive equilibrium. First,
1 2
%:%w%w:o, ®)

Note that —(aX*/dG + PdX?/dG) is the marginal opportunity cost of the pub-
lic good. That is to say, it is the value of foregone private goods, expressed in
units of good 1, that occurs when labor and capital are reallocated from pri-
vate goods production in the quantities needed to produce one more unit of
the public good. Thus the equality in (6) reflects the fact that at competitive
equilibrium the marginal opportunity cost of the public good equals its rela-
tive price; if that were not so then firms would be foregoing profit opportuni-
ties.)? The second useful result that follows from competitive equilibrium is:

9. The key point is that taxation is non-distortionary and can be varied across individuals.
10. In geometric terms, equation (6) reflects the tangency of the price plane to the econ-
omy's three dimensional production possibilities frontier. For any choice of G, such a
tangency is the result of profit-seeking behavior by firms given competitive markets
and assuming some of all three commodities is produced.



120 The Terms of Trade and Public Goods

Y aQ
o2 = Xeiahe )
P TP
which is the change in national income arising from a change in the terms
of trade, G held constant.!
Suppose that the authorities seek to maximize a social welfare function
defined over individuals’ utilities. It is written as:

WL Ve, VY, @®

which increases in V* and is strictly quasi-concave. The available policy
instruments are G and income tax rates. The associated government budget
constraint is:

Y(ZE) =4(6), ©)
from which it follows that person #’s relative tax rate, denoted by 7%, is

ti/ ZtiB'. Thus, in light of (4), (5) and (9), an individual’s income can be
expressed as:

I'= X'+ PX* + (1-T") QG]. (10)

The Lagrangean for this constrained optimization problem is:
= W[v'(), v2C), ... ¥V ()] + T(YiZt‘ﬁ" - QG). (11)

The choice variables are G and ¢’ for i = 1 ... N and y is the Lagrangean mul-
tiplier. The associated N + 2 first-order conditions, with the use of (1) to (7),
imply:
VP, I, G)
“ViB.I,C) - q(P), (12)

where V; and V; are partial derivatives of the indirect utility function, i.e.,

they are the marginal utility of the public good and of income, respectively.
The left-hand-side of (12) is simply the sum of the marginal rates of sub-

stitution between the public good and after-tax income, evaluated at the opti-

11. The derivation of (7) uses the fact that in competitive equilibrium the marginal rate
of transformation between the private goods equals the price ratio, P.
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mal quantity of G. Thus, result (12) is an open-economy Samuelson rule.
Notice that since I’ and Q are functions of P, (12) implies that the first-best
quantity of G is solely a function of the terms of trade, given tastes, technol-
ogy and endowments. The nature of that relationship is the crux of what fol-
lows.!?

lll. A Change in the Terms of Trade

Figure 1 is useful in illustrating how a change in the terms of trade affects
the optimal quantity of the public good. The horizontal line labeled S is sim-
ply @, the relative price of the public good. The right-hand-side of (12) indi-
cates that it is determined solely by the terms of trade with no influence
from the quantity of G produced.”® The curve labeled D corresponds to the
left-hand-side of (12). The quantity implied by the equality in (12) is repre-
sented by G on the horizontal axis and corresponds to the intersection of
the S and D curves.

A change in P shifts both the D and S curves. To facilitate the exposition
of these effects let o denote the i element in the summation in (12), i.e.,
person i’s marginal valuation of the public good evaluated at the optimal
quantity. Total differentiation of (12) with respect to Pand G yields:

4G 1 dQ -1 o(Za)
P~ ( 3({(1‘)/86](5 )+ a(;w)/ac) ?) (13)

The first expression on the right-hand-side of (13) is the multiplicative
product of the reciprocal of the slope of the D curve and the rate of change
in @ as P changes. In terms of Figure 1, it is the change in G implied by a
shift in the S curve, with the D curve unchanged. Call it the supply effect.
The second expression represents the change in G due to a shift in the D

12. If the public good were collective intermediate goods (so-called public inputs) then
the relationship would be more complex. Their provision would affect production
possibilities as the benefits show up in the private goods’ production functions rather
than in the consumers’ utility functions, This analysis, however, sticks to the more
orthodox interpretation of public goods.

13. The quantity of G would affect its relative price only when there is complete special-
ization in the production of a traded commodity.
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Figure 1
Determination of the Quantity of a Public Good

curve induced by a change in P, @ held constant. Call it the demand effect.
The remainder of this section delves into the directions in which these
curves shift due to a change in the terms of trade.

First, the supply effect. It is the first multiplicative product in the right-
hand-side expression in (13). Its first component is the reciprocal of the
slope of the D curve, d(2e,) /9G. An expression for it can be found by differ-
entiating the left-hand-éide of (12) with respect to G. Using the fact that
oI'/3G = B[-Q + (1-T?) Q] = —B'T'Q, the result of that differentiation is:!*

a(Zar) Vi — (0 + PT'Q) Vi + i BTQV))
SRS e

14. Derivation of the expression for aI'/3G involves the use of (6).
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Vée, Vi, and Vj; are second-order partial derivatives of person #’s indirect
utility function. It is quite reasonable to assume that their signs are nega-
tive, non-negative and negative, respectively.'®

It is well-established practice in the public economics literature to consid-
er outcomes when there is a single or representative individual. That causes
distributional considerations to vanish and permits a sharp result regarding
efficiency. That practice is followed here. Hence, in a representative-person
economy, (14) becomes:

9o _ Ve —QVi — Vi +QV;Q

oG V; ’
which is unambiguously negative.!® Thus, the supply effect of an increase in
P is an increase (decrease) in G when dQ/dP is negative (positive), which,
one may recall, depends solely on factor intensities. Even in the more gener-
al representation, (14), with its distributional complications, this conclusion
still holds except in the perverse case where some of the T%, person #’s
share of the tax burden, are negative and sufficiently negative to overwhelm
the other components.

Next, consider the demand effect. It is the product of the negative of the
reciprocal of the demand curve, which from (15) is positive, and 8(:Za")/8P,
which is the horizontal shift in D in Figure 1 that results from a change in P.
To determine the expression for the latter, differentiate the left-hand-side of
(12) with respect to P to obtain:

A(ZTer) Vip— oVip+ (Vo —0lVi)l'ioP
2 ( Vi

(15)

) (16)

where dI'/dP = X2 To gain a clearer insight into this result it is again
worthwhile to consider the one-person economy. As well, take into account
that differentiation of Roy’s identity, V» = C?V; where C? is consumption of
good 2, with respect to G and to P, respectively, give:

15. If the utility function is concave, then £ hose signs must be as suggested above, regard-
less of the values of G and I. For a quasiconcave utility function, one would expect
those signs in the neighborhood of the optimum but not at all values of / and G.

16. To obtain (15), use the facts that (12) becomes &= @ and that 8= 1= T in the one-
person case.
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Vep= _C(Z?VI = Cszc 17
and

Vip ==CiV; -C*Vy (18)

C; and C; are the partial derivatives of consumption of good 2 with respect
to the public good and disposable income, respectively. Then, applying (17)
and (18) to the representative individual version of (16), substituting for
oI’/ 9P, and recalling that « is the marginal rate of substitution between
after-tax income and the public good, lead to:

IWe / V) _ ~(C* = X*)Vye —QVy)
P Z

+aC; -C. (19)

the sign of which indicates whether a terms of trade improvement shifts the
D curve up or down.

The first term on the right-hand-side of (19) is unambiguously positive.
However, under certain circumstances the other components could be
counteracting. If the exportable is inferior enough then, as seen from (18),- ’
the marginal utility of income rises with an increase in P. This acts to lower
V¢/V;. If the exportable and the public good are complements, an increase
in P also exerts similar pressure on V;/V;; from (17), the marginal utility
from the public good could fall if the complementarity were strong and this
would act to reduce V;/V, for any given value of G.

There are two sufficiency conditions for entire expression on the right-
hand-side in (19) to be positive, in which case a terms of trade improve-
ment shifts the D curve up. First, the exportable is normal, and, secondly,
desired consumption of the exportable does not increase with the amount
of the public good."” The former is entirely reasonable. The second suffi-
ciency condition is almost as innocuous. Indeed, separability of utility
between private goods and the public good, which makes C? independent
of G, is typically assumed when the public good is local; see, e.g., McMillan

17. Even if desired consumption of exportable falls with increases in G, ceferis paribus,
the expression in (19) remains positive unless the decline is so large as to over-
whelm the other two effects.
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and Amoako-Tuffour [1988]. Thinking of national public goods, separability
is even more reasonable and has been invoked by Choi and Lapan [1991]
and Wilson [1991] without controversy. However, in this case, the results
do not hinge on an assumption of separability.® In short, then, under emi-
nently plausible circumstances, a terms of trade improvement increases
the marginal benefits of the public good, i.e., the D curve in Figure 1 shifts
up.

The combined effects on the S and D curves determine the net impact on
the optimal quantity of G. The preceding has established that a terms of
trade improvement in a capital-abundant country causes an increase in the
marginal rate of substitution of income for the public good. In other words,
the D curve shifts up. Whether the S curve shifts down, also implying that
more G is desirable, or shifts up, acting against the demand effect, depends
on the ranking of factor intensities. If k¢ > k! > k2 or kC < k! < K, the S curve
shifts down, reflecting a decrease in the relative price of the public good. In
that case, a terms of trade improvement calls for an increase in society’s
allocation of resources to production of the public good.

IV. Some Implications

Most advanced industrialized economies are capital abundant and have
superior technologies. Therefore, unless they have an especially pro-
nounced advantage in the technology for producing labor-intensive goods,
their exportable would be capital-intensive.'* Combine this observation with
the well known conjecture of Baumol [1967] that the government sector is
most heavily labor-intensive. Then the implied ranking of factor intensities

18. However, the separability assumption may be appropriate. Arguably, many types of
national public goods, ¢.g., national security, permit individuals to better enjoy the
benefits of all private goods. In that case, changing the level of G is unlikely to affect
the marginal rate of substitution between the private goods.

19. This is contrary to the famous Leontif paradox. However, the purpose here is not to
offer a theory of trade but to use reasonable assumptions to illustrate how shifts in
world prices may affect optimal public good provision. The assumptions adopted for
this illustration are consistent with the neoclassical trade model but one could
choose to carry out the exercise with other assumptions. The choice made above
was largely motivated by the important empirical work of Trefler [1993].
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is k% > k' > kC. Thus, for capital abundant countries, a terms of trade im-
provement (deterioration) leads to a larger (smaller) optimal quantity of
public good. This is because the relative price of the public good decreases
(increases) and, at the same time, the D curve shifts up (down). Referring
to Figure 1, a terms of trade improvement means the intersection now lies
in the shaded area. Whether spending on the public good, @G, increases,
however, depends on which of G and @ changes by the greater proportion
in response to a change in P.

The size and growth of government are topics that receive considerable
attention from economists. Much of their work focuses on government
expenditure relative to national income or the quantity of public goods rela-
tive to the quantity of production or consumption of private goods; see, for
example, the surveys by Borcherding [1985], Lindauer [1988] and West
[1991], which deal with both theoretical and empirical issues.?’ The preced-
ing analysis focused on the quantity of the public good. However, it can be
readily adapted to those contexts.

Production of the public good relative to private good production may be
gauged by S = G/(X* + PX?), which is analogous to the index used by West
[1991]. Both the numerator and denominator in this expression are func-
tions of P. In particular, note that X’ = X’(P, G(P)). Then, with the use of (6),
a change in the terms of trade means S changes according to:

dS=S[n(1+SQ) - pldP. (20)

n is the elasticity of the optimal level of G with respect to the terms of trade,
(dG/dP)(P/G), and p denotes the value of production of good 2 relative to
the total value of private goods production, PX?/(X* + PX?). For capital-abun-
dant countries, n > 0. Thus, while the optimal amount of the public goods
increases, terms of trade improvements do not necessarily mean that public
goods relative to private goods’ production should increase. That remains to
be addressed empirically, but, as this paper has emphasized, empirical work
has not considered the influence of the terms of trade in these matters.

20. Other well-known contributions to the subject of government growth include Bird
[1970], Peacock and Wiseman [1967], Peltzman [1980], Ram [1987], and, of course,
the classic work by Wagner [1890].
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V. Summary and Conclusion

This paper investigated how changes in the terms of trade affect the opti-
mal quantity of a public good. To permit exclusive focus on the terms of
trade, the roles of other relevant variables such as distortionary taxation,
international factor mobility, bureaucratic and political behavior, and institu-
tional arrangements were suppressed. By deriving a Samuelson rule in an
adapted Komiya-Melvin model of a small open economy with many individu-
als of differing tastes and income, the influences of the terms of trade on a
public good was ascertained. It was decomposed into its impacts on the
demand (benefits) and supply (costs) of public goods. Under plausible con-
ditions, the model predicts that in industrialized economies the optimal level
of the public good increases with improvements in the terms of trade, but
not necessarily so for labor-abundant countries.

This paper also provided a theoretical basis for inclusion of the terms of
trade in the set of variables explaining the size of government. Yet, neither
theoretical nor empirical work on the size of government has incorporated
the terms of trade as an explanatory variable. That is despite the fact that
the liberalization and growth of international trade is among the most
impressive features of the post-1945 economic regime. International trade
accounts for a sizeable portion of many countries’ GDP. Also, there are well-
established reasons to expect that world prices influence domestic factor
prices, including those of the factors employed in the production of public
goods. More to the point, there is no basis, a priori, for exclusion of the
terms of trade as a determinant of the level of public good provision. Future
research on public goods provision and government size should rectify that
omission by including the terms of trade among the set of explanatory vari-
ables.

References

Abe, Kenzo [1992], “Tariff Reform in a Small Open Economy with Public
Production,” International Economic Review 33; pp. 209-222.

Atkinson, Anthony and Nicholas Stern [1974], “Pigou, Taxation and Public
Goods,” Review of Economic Studies 41; pp. 119-128.



128 The Terms of Trade and Public Goods

Baumol, William [1967], “Macroeconomics of Unbalanced Growth: the
Anatomy of Urban Crisis,” American Economic Review 57; pp. 415-426.

Bird, Richard [1970], The Growth of Government Spending in Canada, Cana-
dian Tax Foundation,Toronto.

Borcherding, Thomas, editor [1977], Budgets and Bureaucrats: The Sources
of Government Growth, Duke University Press, Durham.

Borcherding, Thomas [1985], “The Causes of Government Expenditure
Growth: A Survey of the U.S. Evidence,” Journal of Public Economics
28; pp. 359-382.

Choi, E. Kwan and Harvey E. Lapan [1991], “Optimal Trade Policies for a
Developing Country under Uncertainty,” Journal of Development Eco-
nomics 35; pp. 243-260.

Corden, W. M. [1974], Trade Policy and Economic Welfare, Clarendon Press,
Oxford.

Feehan, James P. [1996], “Trade Liberalization, Economic Integration and
National Public Goods,” International Economic Journal, forthcoming.

Komiya, Ryutaro [1967], “Non-Traded Goods and the Pure Theory of Inter-
national Trade,” International Economic Review 8; pp. 132-152.

Lindauer, David [1988], “The Size and Growth of Government Spending,”
World Bank Working Paper Series 44, World Bank, Washington, D.C.

McMillan, Melville and Joe Amoako-Tuffour [1988], “An Examination of
Preferences for Local Public Sector Outputs,” Review of Economics and
Statistics 70; pp. 45-54.

Melvin, James R. [1968], “Production and Trade with Two Factors and
Three Goods,” American Economic Review 58; pp. 1249-1268.

Michael, Michael S. [1994], “Welfare, Public Good Production and Terms of
Trade Shocks,” Department of Economics Discussion Paper, Universi-
ty of Cyprus, Nicosia.

Mueller, Dennis and P. Murrell [1986], “Interest Groups and the Size of
Government,” Public Choice 48; pp. 125-145.

Peacock, Alan T. and Jack Wiseman [1967], The Growth of Public Expendi-
ture in the United Kingdom, second edition, Allen and Unwin, London.

Peltzman, Sam [1980], “The Growth of Government,” Journal of Law and
Economics; pp. 209-288.

Ram, Rati [1987], “Wagner’s Hypothesis in Time-Series and Cross-Section



James P. Feehan 129

Perspectives: Evidence from ‘Real’ Data for 115 Countries,” Review of
Economics and Statistics 69; pp. 194-204.

Rybczynski, T. N. [1955], “Factor Endowment and Relative Commodity
Prices,” Economica 22; pp. 336-341.

Samuelson, Paul A. [1954], “The Pure Theory of Public Expenditures,”
Review of Economics and Statistics 34; pp. 387-389.

Trefler, Daniel [1993], “International Factor Price Differences: Leontief Was
Right!” Journal of Political Economy 101; pp. 961-987.

Wagner, Adolph [1890], Finanzwissenschaft, Leipzig.

West, Edwin G. [1991], “Secular Cost Changes and the Size of Govern-
ment,” Journal of Public Economics 45; pp. 361-381.

Wilson, John D. [1991] “Optimal Public Good Provision with Limited Lump-
Sum Taxation,” American Economic Review 81; pp. 153-166.





