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1. Introduction

The proposition that the distributive implications of international trade are shaped by external
conditions, the policy setup, and the economy’s configuration in terms of production and
consumption has been a matter of analytical concern for a long time, especially since the
appearance of the celebrated theorem of Stolper and Samuelson (1941). Much has happened
since then in terms of both foreign trade patterns and the associated theory. Instead of
considering economies composed of large sectors operating in competitive markets and
characterized by the intensity of their use of a possibly small set of factors of production, the
recent literature stresses the heterogeneity of goods and factors, and the behavior of firms that
market differentiated goods subject to a less than fully elastic demand.

The latter approach accounts for the enormous diversity of goods and services involved in
cross-border exchanges and the growing importance of innovative rents as sources of income.
Yet, the simple Heckscher—Ohlin—Samuelson (HOS) framework retains its usefulness for a
significant array of interesting distributional problems. The argument that foreign trade tends
to focus on an economy’s abundant factors (whether raw materials, at one extreme, or, at the
other, sophisticated skills that can be used to push out the production frontier in terms of
design and technologies) seems to be a robust proposition even today. Some of the salient
changes seen in the international economy in recent decades include a steep increase in the
labor supply in activities that are integrated into world trade, along with an increase in the
relevance of production value chains. The commodity ‘super cycle’ observed throughout most
of the first decade of this century is another noticeable phenomenon. These developments
have contributed significantly to strengthen the interest on the study of the effects of
international trade and globalization on income distribution, particularly through changes in the
skill premium (see for example Acemoglu, 2002, Stiglitz, 2002).

In a number of developing countries, the tensions between the owners of natural resources,
industrial capital, and different types of labor have traditionally been, and continue to be, a
conspicuous feature of the economic and political landscape. These distributional conflicts also
help to shape attitudes towards strategic policy choices, especially regarding the role of these
economies in international markets. At times tensions may become severe. The social stresses
apt to arise in the event of large changes in the prices of tradable goods, even in countries
benefiting from terms-of-trade improvements, sometimes reach dramatic proportions.
Instances of these effects can be found for example in the commodity boom of the early 2000s.
Such types of social conflicts have been recognized as potentially deleterious for economic
growth (see, among others, Rodrik, 1999). Against this backdrop, our main contribution is to
study the effects of world prices and trade policies on factor incomes and distributive tradeoffs
in economies where exportable sectors are intensive in natural resources, paying particular
attention to the role of activities producing exclusively for the domestic market.

In the simple Stolper-Samuelson setup of a small open economy with only tradable goods,
demand conditions for domestic outputs are completely specified by world prices. Factor
incomes vary with international prices according to factor intensities in each sector,



independently of whether they produce exportable or importable commodities. However, the
existence of non-tradable goods in the economy implies that aggregate income effects have an
impact as well. Factor prices are also influenced by the level of domestic spending. This induces
an asymmetry between the effects of changes in the international terms of trade on real factor
incomes since, for given factor intensities in traded-goods industries, there would be a
complementarity between revenues in non-tradable activities and the relative prices of
exportable vis-a-vis importable goods. In countries with a high degree of specialization in the
production of traded goods, where import-competing sectors are relatively small and at the
same time there is a sizable non-traded goods sector (the demand for which depends on the
level of expenditure of producers of the exportable good), improvements in the terms of trade
will result in widespread increases in real factor earnings. In the case of economies with a
different type of production structure, however, stronger terms of trade need not be favorable
for all social groups, since the Stolper-Samuelson effect of the relative price of tradable goods
combines with the aggregate demand consequences of the rise in national real income.

For simplicity, we disregard intertemporal considerations and, hence, the analysis of
accumulation and growth, as well as that of international capital movements. We pursue the
discussion within a static framework which focuses on what may be considered “medium-term”
effects; that is, those that would be induced after reallocations in demand and production have
taken place. In our benchmark case, we also simplify the analysis by considering the standard
case of unitary price elasticities of substitution, both in production and consumption. While
differences in consumption patterns certainly play an important role in the distributive
implications of price changes, we disregard these effects to focus on those deriving from
production channels a la Stolper-Samuelson.

Our analysis can be adapted to economies with several different configurations. However, for
the sake of concreteness and expositional clarity, we focus on the case that seems most
relevant for an important group of natural-resource-abundant countries. The representation of
the production structure considers three types of goods. These include (i) a primary, exportable
commodity, produced using as inputs land and unskilled labor; (ii) urban non-tradable
goods/services; and (iii) industrial goods produced by an import-competing manufacturing
industry. Both urban activities employ unskilled and skilled labor, albeit with different relative
intensities. Introducing a specific factor in the manufacturing industry (“industrial capital”) does
not substantially alter the analysis.

In the simplest case, the economy produces only the exportable and non-traded goods. This
setting corresponds to countries well-endowed with natural resources and very open to
international trade, where urban activities related to the production of non-traded goods are
supported by the demand derived from natural resource-related income, while import-
competing activities are not profitable. One could also think of economies where industrial
activities operate under such high levels of protection that they behave effectively as non-
tradable sectors, and where imports of manufactures consist only of goods not produced
locally.



For such configurations we show that, with homothetic preferences, when the economy
receives a terms-of-trade shock, the effect is neutral in terms of income distribution. There is
no distributive Stolper-Samuelson-type shift in relative factor prices, and the relative prices
between locally produced goods remain unchanged. Thus, once the demand responses to
international prices have taken place, a terms-of-trade shock would not trigger distributive
conflicts among the different socioeconomic groups (although such conflicts may arise during
the transition if the effects on spending on non-traded goods do not emerge instantaneously).
This result is robust to the assumption of a representative consumer if manufactured goods are
used as inputs rather than only for consumption. However, factor prices would not change in
equal proportions when consumption demands are not characterized by unitary elasticities. If
demand for the non-traded good were highly income elastic, however, the share of spending
on that good would rise with higher export prices, increasing the earnings of skilled labor. In the
latter case, following a positive shock on the price of the natural resource good, it would be
possible for an “urban” factor to receive the largest increase in income.

The effects of a terms-of-trade shift are non-neutral in a diversified economy that produces all
three goods, with a manufacturing sector that operates as a price taker in international
markets. An increase in the relative price of good A benefits the factor used specifically in the
production of the exportable good, as expected. The incomes of the “urban” factors are now
subject to a Stolper-Samuelson tradeoff associated with the (endogenous) change in the
relative prices of non-tradables and manufactures. The income of one urban factor declines
unambiguously (in terms of the three goods). If, for example, unskilled labor is used with
relative intensity in the production of manufactures (as opposed to skilled labor being used
intensively in the non-tradable sector), then unskilled workers see their relative wage drop as
export prices increase. Skilled labor, however, would be comparatively better-off. Seen from
this angle, the skilled workers’ interests would appear to be more closely aligned with those of
the natural resources-owning class rather than with those of unskilled workers. Therefore, the
distributional effects of changes in international prices would hinge on the relative skill
intensity of “urban” goods.

We also study the impact of a trade tax that lowers the domestic relative price of the
exportable primary good, at constant international prices. In this two-sector economy, skilled
workers, if employed intensively in the production of non-tradables, may favor the application
of taxes to foreign trade, but only to the extent that tax revenues are spent in a way that raises
the demand for the urban good. Such incentives would tend to fade away, however, if the main
demand for the services that employ skilled labor comes from the spending of the landlord
group. This also holds true for the case in which tax revenues are returned to the private sector
in proportion to income shares. In the three-sector economy, a trade tax naturally reduces the
return to the factor specific to the production of the primary good; unskilled workers gain if
their labor is used intensively in the import-competing manufacturing sector and lose if their
labor is used intensively in the non-tradable sector.

The rest of the paper is organized as follows. The following section puts our analytical work in
perspective with the existing literature; it also presents evidence concerning the factor



intensities of different urban activities in Latin American economies, and about observed
patterns of distributive changes associated with swings in international prices. Section 3 deals
with the effects of terms-of-trade shifts on income distribution for the two-and three-sector
economy models, while Section 4 considers the consequences of trade taxes. Finally, Section 5
concludes.

2. On previous literature and some empirical evidence

This paper is related to the traditional “dependent economy” macroeconomic literature. This
body of analysis focuses on the effects of relative price shifts between traded and non-traded
goods on real activity and income distribution in economies that export land-intensive primary
goods (see Salter, 1959, Swan, 1960, and Diaz Alejandro, 1965). Our arguments also build on
the work in economic development and international trade that explores and qualifies the
traditional Stolper—Samuelson results.

Early developments of the HOS model extended the original theorems to the general case of
many factors and tradable goods (see Johnson, 1957). Ethier (1984) presents a comprehensive
survey of this body of literature. McDougall (1970) and Komiya (1967) made relevant
contributions to this line of analysis by introducing non-tradable goods; their results were later
extended by Ethier (1972). Komiya considers a small open economy that produces two tradable
goods and one non-tradable good using two factors of production (capital and labor), both of
which are mobile across sectors. He finds conditions under which the factor price equalization
theorem, Rybczynski’s theorem, and Metzler’s theorem all hold. In connected work, Deardorff
and Courant (1990) analyze conditions for factor price equalization in the presence of a non-
traded good. Another relevant antecedent is Jones (1974), who studies the case of an economy
with two factors of production and a single traded-good sector.

Cassing (1977) extends the 3-goods/2-factors model to the case of monopolistic non-tradable
goods, while Cassing (1978) adds to the model by taking into account transport costs. More
recently, Thierfelder and Robinson (2002) consider a model with two production activities, two
inputs, and three commodities (exportable, importable, and non-tradable), while Beladi and
Batra (2004) study the effects of traded goods prices on income distribution in a model where
the exportable and the importable sectors share the same factors of production (see also Beladi
and Batra, 2008). Galiani et al. (2008) also focus on the impact of spillovers from higher exports
on the domestic demand for non-tradables. They argue that in land-rich economies not
engaged in import substitution, growth in the value of land-intensive production activities may
provide incentives for elite-controlled governments to favor public education as a means of
expanding the supply of skilled labor in service sectors.

The connection between the skill premium and the process of globalization, and the potential
effect of trade policies has been thoroughly discussed in Goldberg and Pavcnick (2006, 2016). In
particular, they highlight the existence of differences in the impact of those policies on wages,
depending on the degree of economic development (advanced vs. emerging), and features such
as specific industrial configurations and the comparative mobility of labor between regions. On



his side, Acemoglu (2003) argues that the increase in the skill premium is in part a reflection of
the diffusion of new technologies set in motion by globalization, which benefits skilled workers
rather than the unskilled. Further evidence is presented by Williamson (2011).

The arguments of this paper correspond to the intuition that the incomes of factors used
intensively in the production of non-tradables tend to move in step with the performance of
the exporting sector. Coble and Magud (2010) find support for this hypothesis in the case of
Chile, a quite resource-abundant economy. They document that stronger terms of trade are
associated with wider wage gaps between unskilled and skilled workers and that non-tradable
sectors are relatively skilled-labor-intensive (see Figures 1 and 2). This last finding is consistent
with Hermida (2015) who, based on data from household surveys, points out that in Argentina
in 2013 the proportion of workers with more than high-school education was 23 percent in
manufacturing, compared with about 42 percent in the service sectors; a substantial difference
still appears if the public administration sector is excluded from the calculation. Similar patterns
are reported for Colombia and Peru.

Figure 1. Terms of Trade vs. Relative Wages
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3. Distributive Effects of Terms-of-Trade Shifts

3.1 Specialized Economies: A Simple Two-Sector Economy

We first analyze the case of economies that specialize in the production of primary goods that
are intensive in the use of natural resources, and that do not have a significant import-
competing sector. In these economies, the absence of a sector that produces the importable
good eliminates the familiar Stolper—Samuelson effect. Thus, the standard distributional
consequences that arise in the traditional model from changes in the international terms of
trade are diluted, since the demand for the factors employed in the non-tradable sector
depends on the revenues generated by the export sector.

Production

We consider a small, open economy that produces two goods: an agricultural good (4) and a
non-traded (N) good. The quantities of output are labeled y, and yy, respectively. The world
price of the agricultural good, py4, is exogenously given, as is the price of the non-produced
imported good M, p,, which serves as the numeraire. Technology is represented by Cobb—
Douglas production functions:

ya=f(T,L) and (1)
yn =9g(H, L), (2)

where T denotes agricultural land, L stands for raw labor, and H denotes an “urban” factor that
we will assimilate with skilled labor. The price—cost equality derived from the assumption of
perfect competition in all markets can be expressed in terms of proportional changes as:

Pa = Orat + 60,4W (3)
Pv = Ounh + 6,4 W, (4)

where a circumflex above a variable denotes a proportional change. py is the price of the non-
traded good, t is the return to factor T, w is the wage rate, h denotes the unit earnings of factor
H, and 6;; stands for the share of factor i in the unit cost of the production of good j.

Factor Markets

The economy is endowed with a fixed amount of factors of production. Given competitive
factor markets, the equilibrium conditions can be characterized as:

L=0=24a+92) + AnBy + In) — W (6)
H=0=0@y+9v)—h (7)



where 1;; stands for the participation of sector j in the employment of factor i, i.e., 4,; = L;/L.
Since the incomes of the specific factors T and H are determined by constant shares of the
values of production of the goods A and N, respectively, their unit earnings vary in proportion
to those prices. In the case of the mobile factor, L, wages change according to a weighted
average of the values of production in relation to the importance of the sector in total
employment.

Preferences and Consumption

For analytical tractability, we assume homothetic preferences, thus ignoring the effects of
incomes on the composition of demand. All individuals have identical Cobb—Douglas
preferences over the consumption of the agricultural good c,4, the non-traded good cy, and the
manufactured good cy,:

u(cy, cyrcn) = cyAerMcly (8)

The parameters represent the constant proportions of spending allocated to the different
goods. Without loss of generality, we assume that y4 + y); = 1, so that these two coefficients
measure the shares of the value of each tradable good in the total value of expenditures on
traded goods. The individual's budget constraint is given by:

I =pscy + pnen + Pulu (9)

where I is the income earned by the agent, as a function of factor prices w, t, and h, as well as
factor endowments. Optimal consumption is such that the value of spending on each of the
three goods varies proportionally. Hence, in equilibrium:

PatCa=Cu=Dn+Cn=Dn+In (10)
where the price of the manufactured good is fixed by the choice of numeraire, p); = 0.
Aggregate Constraints and Equilibrium

The resource constraint for the non-traded good implies the equality of output and
consumption, which is valid in levels and in terms of proportional changes:

Inv =Cy (11)
This is a static model that disregards intertemporal effects on spending. We therefore impose
the condition of a zero trade balance, implying the equality of the proportional change in the

value of the production of traded goods (here composed solely of good A) with the value of the
consumption of tradables:

Pa+ Va4 =va@a + E1) +Yuly (12)



The equilibrium of the economy is defined as the state in which the aggregate constraints on
production and consumption are satisfied, factor markets clear, and consumers and firms act
optimally, as previously stated.

Results

It is straightforward to verify that, in equilibrium, the following results hold:

Ppa=py=t=h=w (13)
Ca=Ya=Yn=¢Cy = (14)

This can be summarized in the following proposition.

Proposition 1. In the two-sector case, a positive terms-of-trade shock (p4 > 0; Py = 0) is
neutral in the sense that there are no changes in relative factor earnings or in the relative prices
of locally produced goods. The increase in the price of good 4, p4 > 0, triggers an equivalent
increase in the demand for non-traded goods. Thus, there are no changes in resource
allocation: the quantities that are produced do not vary. The only effect is a proportional
increase in the purchasing power of all factors of production with respect to imports (M); the
increase in the volume of consumption of imported manufactures exactly matches the increase
in purchasing power.

Proof. Directly from (13)-(15)
These results carry over when we add in another mobile factor, such as physical capital, K.
Remark 1. Effects of heterogeneous consumption baskets with homothetic preferences.

Proposition 1 assumes that all agents share the same preferences characterized by a
homothetic utility function. Heterogeneity in individuals’ preferences, maintaining the
assumption of homotheticity, does not alter the neutrality of factor price changes. However,
different preferences do affect the welfare implications of the shift in international prices.

For example, assume that individual agents own a single factor of production and that they
have Cobb-Douglas utility functions which are identical within groups but differ depending on
the factor that generates earnings (so that utility parameters and spending shares are
yji,j =A,N,M, and i =t, w, and h). The change in the value of consumption of the various
goods will then be determined by the aggregate expenditure functions:

pi+&=vyvit+yw+ yjhfl (16)

It can readily be seen that here, too, factor returns change proportionally: £ = W = h = Pa =
Pn. Consequently, the welfare of all agents will still increase with an improvement in the
international terms of trade. Nevertheless, the existence of differentiated consumption baskets



means that agents with consumption preferences biased toward good M, i.e., higher y1, for
I=w, h, and t, will benefit relatively more.

Remark 2. Imports as production inputs.

The use of good M as a production input, rather than only as a consumption good, does not
alter the income-distribution neutrality of the terms-of-trade shift obtained in Proposition 1.
However, the presence of importable inputs implies that the physical production of goods
changes following movements in international prices. This result is detailed in Appendix A.

Remark 3. Non-unitary demand elasticities.

The result of equal proportional changes in factor earnings would not hold if consumption
demands were not characterized by unitary elasticities. For example, with a highly income-
elastic demand for the non-traded good, the spending share of that good would rise with
higher export prices, which would tend to increase the earnings of the specific factor H. In such
an economy, it would then be possible that, after a positive shock on the price of the
agricultural good A, an “urban” factor could receive the largest benefits in terms of income.

Remark 4. Non-neutralities with transitional effects on demand.

In a multi-period setup, the dynamics of spending may give rise to differences between the
“short-run” and “medium-run” impacts of a permanent shift in the terms of trade. If, for
instance, after an increase in the international price of good A there is a delay in the rise of
domestic expenditures (in this context, if the higher export prices initially induce larger savings
on the part of agricultural producers, resulting in a trade surplus, until eventually the additional
income gets reflected in spending), the first effect on “urban” groups will take the form of a loss
of purchasing power, as the agricultural consumption good becomes more expensive while the
higher incomes of group T do not raise immediately the demand for non- tradables. Thus, the
result of distributive neutrality would not hold during the transition.

Remark 5. Terms-of-trade improvement: real appreciation, but no “Dutch disease.”

An increase in the international price of good A implies an unambiguous rise in the price of the
non-traded good relative to an index of the consumer prices of traded goods:

& =VYabPat+vubPu —Bn = —(1—va)Pa <0 (17)
Thus, the improvement in the terms of trade brings about an appreciation of the real exchange
rate (e). This reflects that the aggregate economy is relatively richer after the improvement in
the terms of trade. However, in this economy there is no import-competing sector that could
be affected by Dutch disease (see Gylfason (2008)). The real appreciation reflects higher
incomes across sectors and factors.
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3.2 Diversified Production: A Three-Sector Economy

The existence of a sector that produces the imported good, M, substantially modifies the
distributional effects generated by changes in international prices and gives way to tensions
between the incomes of the factors used in the traded-goods sectors.

Production

The three goods are now produced domestically. The (Cobb—Douglas) production functions are
given by (1) and (2) for the agricultural (exportable) good and the non-traded good,
respectively. The third sector competes with foreign products in the domestic market for M .
The M industry (manufacturing) is assumed to use labor and another “urban” factor
(interpreted, as before, as skilled labor). Factor L is assumed to be mobile between the three
sectors, while H can shift between manufactures and the non-traded sector. The production
function of M is given by:

yu = S(H,L) = AyHy™ Lyt (18)

where Hy and L, are the inputs of each factor in the production of good M, and the
parameters 6;,, are the corresponding output elasticities or factor shares (8yy + 01 = 1).
Under perfect competition, the price-cost equality implies, using good M as the numéraire
(with equations analogous to (3) and (4) holding for the other two goods):

Py =0 = Oppyh + 0, W (19)

In the context of the following exercises, we shall generally assume that sector N is more
skilled-labor intensive than M (Oyy > 0yy), implying that manufacturing is comparatively
unskilled-labor intensive. This corresponds, for example, to what is observed in several Latin
American countries, as indicated referred to in the previous section.

As before, an exogenous terms-of-trade shock is represented by a change in the world price of
agricultural goods relative to those of manufactures (p4 > 0,9y = 0).

Factor Markets

11



The supply of all the factors of production is fixed, and allocated among the sectors that use
them. Given the production functions in (1), (2), and (18) above, the market clearing condition
for land is given by (5), while those for L and H are now:

Z:,\= 0=2A4(Pa+Va) + An(By + )71\1) + AP — W (20)
H=0=2Agn®y+In) +AguIu —h (21)

The parameters A;; represent, as before, the share of sector j in the total employment of factor
i.

Preferences and Consumption

The demand side of the economy is the same as the one described in the discussion of the two-
sector economy. Given preferences in (8) and the flow budget constraint in (9), we obtain the
same condition for the allocation of spending as in (10).

Aggregate Constraints and Equilibrium

Condition (11), which equates production and consumption of good N, also holds in this case.
The trade balance constraint or, equivalently, the equality between the value of production of
traded goods and the value of consumption of those goods (in an economy without capital
flows), is now given by the expression:

Xa@a+3a) + XuIu = YaBa + Ca) + Yulu (22)

where y; denotes the share of traded good i of the total value of tradable production, i.e.,
Xi = DiYi/ ®PaYa + PuYum)- Since A is the exported good, it must be the case that y, > y,: its
share in production is larger than its share in consumption.

We define an equilibrium as a set of proportional changes in produced quantities {¥4, V. Vm},
volumes of consumption {¢4, &y, ¢}, factor earnings {f, w, E}, and the price of the non-traded
good Py that satisfy (3), (4), (5), (10), (11), (19), (20), (21), and (22) for given changes in
international prices {4, with py = 0}.

Results

Proposition 2. A Stolper-Samuelson distributive tradeoff arises in this economy between factors
H and L (with the important proviso that, here, the change in the relative prices of both goods
depend on Py, which itself is determined endogenously):

Om (23)
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OLm . (24)

Where A = HHN - QHM = HLM - QLN'
Proof. Directly from equations (4) and (19)

Proposition 3. If the production of the non-traded good, N, is more intensive in skilled labor
(factor H) than the manufactured good, M (or equivalently, if sector M is relatively unskilled-
labor-intensive), then A > 0. In this case, an exogenous increase in the price of agricultural
goods relative to manufactures results in an increase in the price of good N relative to the
imported good M. Earnings of skilled workers H increase unambiguously in terms of both
goods, N and M, while the return to factor L falls, also in terms of both goods.

Proof. Directly from (23) and (24).

In order to find a closed-form solution, the system can be reduced to two equations with
variables £ (the proportional change in the unit rent on agricultural land) and 9, (the
proportional change in output in the import-competing sector).

[((Aa + ALnXa)OLa +A9TA]£ + (Am + Anxm)Ora¥m = Pa (25)
[AunXaOumOra — OmOralt + Ay + Aun X)) OumOra¥m = —OLmPa (26)

It can further be shown (see Appendix B) that the determinant of this system, ’, is
unambiguously positive. Hence, we can set out the following proposition:

Proposition 4. In the three-good, three-factor economy described above, an increase in the
international relative price of the agricultural good A implies:

* An unambiguous (in terms of all three goods in the economy) increase in the return to
factor T, specific to the production of good A. Thus, £ > p, > 0 and t > py.
* Achange in wages given by:

P

0

|®

= OumO74aApaAum+AunXy) + Xa(AamALn — AanAm))

S

A
With 2°>0

* Production factors are reallocated such that agricultural output increases (y, > 0) while
output of the import-competing sector decreases (y,, < 0).

Proof. See Appendix C
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Factor T naturally benefits from the increase in the price of the agricultural good. The
response of the other endogenous variables depends on the structure of the economy,
which can be described by the parameters of factor shares of production and the
distribution of factors and output across the various activities. The change in wages is
determined by two different forces, given the “dual” nature of labor as an input to both
sector A and “urban” activities. Thus, the higher prices of good A tend to attract labor to
that sector, which drives wages up (although the real wage in terms of A necessarily falls).
The latter effect is captured by the positive term A 4(Ayy + AgnyXm) in the previous
equation. At the same time, factors L, H are involved in a “Stolper-Samuelson interaction” in
sectors M, N, due to the reallocation of resources in the urban activities. This is reflected in
the term xa(AgmALn — AunALm), of ambiguous sign. For instance, if labor is used more
intensively than H in the sector producing the importable manufactured good, this effect
counterbalances the pull of demand from A, and may reverse the sign of the change in
wages (in terms of good M). In this case, labor would be hurt unambiguously by the
increase in the price of A, while factor H gains in its purchasing power over the urban goods.

It is useful to map some limit cases in order to strengthen the economic intuition of the
results. One especially salient distinction is between economies with very high and very low
labor use in the A sector (“agriculture”), which correspond, respectively, to values of
0, 4close to one or to zero. These cases could be interpreted, respectively, as economies
with a “peasant” agriculture where the level of wages is basically determined by a
technologically given the productivity of labor in the rural sector and, conversely, as
countries where most of the population is employed in urban activities and the exportable
sector is highly resource-intensive.

e Sector Ais laborintensive: ;4 = 1
Here, L is the main “rural” factor, with a wage that varies more or less proportionally to
the price of the A good. Consequently, labor participates fully in the income gains
caused by the high price of A, while the urban factor H loses real purchasing power.

* Sector A has a very low labor intensity: 8,4, ® 0 and 4,4, = 0
In this case the supply of good A is fixed, and the earnings of the specific factor vary in
proportion to the price of the good: £ = 4. Labor is now a purely urban factor. The
value (in terms of M) of the demand for non-tradables rises; this leads to a reallocation
of resources from M to N, which induces a redistribution of earnings between the
factors used in these industries toward the one with a larger share in the non-traded
sector (say, H); however, this does not prevent its purchasing power from falling in
terms of A. The returns to the other factor (here, L) are lowered unambiguously in terms
of the three goods.
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4. Effects of Trade Taxes

We now turn to the case where the change in the relative domestic prices of the traded goods
derives from a policy intervention (at constant international prices) in the form of the
introduction of an export tax, which lowers the local price of good A. This intervention has two
aspects: a change in the relative price of traded goods (which, from the point of view of
economic agents, is analogous to an exogenous price shift originating in the international
economy) and an appropriation of resources by the government, which can use them in
different ways. The effects on production, consumption, and income distribution will depend
on the use of the revenues generated by the tax. We concentrate on the case where tax
proceeds are used “neutrally,” in that the government applies some or all of those resources to
make lump-sum transfers to private agents in proportion to their original income levels. We
allow for some part or all of those revenues to be kept as government savings (foreign asset
accumulation) or to be spent directly on traded goods. The latter would reduce the demand for
non-tradables relative to a situation in which all the tax revenues were transferred back to the
private sector in the manner described earlier.

In a setup that continues to disregard intertemporal considerations, a trade tax with non-
refunded revenues is equivalent to the terms of trade changes analyzed in the previous section.
Domestic relative prices between tradable goods vary in the same fashion. The income derived
from an increase in the international price of the importable good M which was previously
appropriated by the foreign suppliers corresponds now to the tax revenues which, in this
instance, the government is assumed to simply hold. Thus, the difference between the two
cases (ToT and tax) derives from the use of the new government resources. The following
discussion, consequently, focuses particularly on the effects of the tax refunds.

4.1. Trade Taxes in a Specialized Two-Sector Economy

The setup of the model is similar to the one described earlier in section 3.1, where the economy
produces only goods A and N. Starting from a situation with no taxes, the government applies a
proportional duty o on exports of good A, which implies p4, = —a. If the resulting tax revenues,
T, are expressed as a proportion of the value of output (or consumption) of traded goods, then:

T=Yu (27)

This results from the assumption of trade balance equilibrium in the original state. The value of
exports of A is equal to the value of imports of M, which in this case with no local production is
equivalent to the domestic consumption of this good. The system is characterized by egs. (3) to
(10), where P, is replaced by —a. The economy must also satisfy a trade balance condition at
international prices. A fraction 1 — § of tax revenues is “kept” by the government and is neither
made available to economic agents for use in financing consumption nor spent on non-traded
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goods. Therefore, the budget constraint of the private sector can be written as an equality
between the value of consumption of traded goods and the value of output of the traded good
A, net of the resources appropriated by the government:

Ja— (= 8)ayy = Vala + Yulu (28)

The fraction & of tax revenues is given back to private agents in proportion to their original
incomes. This implies that the change in the after-transfer income of individual j is given by:

I'=1 +adyy’ (29)

where IA] denotes the proportional change in the price of the factor owned by the agent (W or

" is the share of good M in total expenditures, including

t according to the case) and yy,
expenditures on non-traded goods.” Combining egs. (5), (10), and (28), it can be seen that

changes in pre-transfer factor earnings satisfy:

Proposition 5. Changes in factor prices satisfy: h > W > t. This implies that export taxes
redistribute income in favor of the factor used intensively in the production of the non-traded
good relative to labor and, especially, relative to land. However, the distributive effect depends
on the spending effects of the tax revenues, and it disappears if the parameter § = 0, that is,
if the use of those revenues does not bring about an increase in expenditure on the non-traded
good. The redistribution would be associated with a reallocation of resources away from sector
A and toward sector N.

The use of the revenues from the tax on international trade in the form of transfers has two
implications: (i) an effect on market outcomes—and particularly on factor prices, via its
implications for domestic demand—and (ii) a direct impact on the budget constraint of
consumers. Combining those responses, changes in after-transfer earnings are given by:

f/

7= —(1+ AnBa0YM) +¥Yu'S (31)
i,‘ll

P (=1+ (1 = An0.4)0YM) +VM'6 (32)
W’

P —(1 = AnOradym) +vu'6 (33)

> This can be derived as follows. Let Al; and AIj’ be the absolute change in the pre-transfer and post-transfer
incomes of agent j, which were originally at the level [;, Y the total value of incomes at the initial state, and Y, the
value of production of the traded good. Then, the assumption of a proportional distribution of tax revenues
implies Al = Al; + ayy Yy (I;/Y). Now, Y;/Y =Cp/C = (1—yy), is the share of traded goods in total
consumption. The expression in the text results using that yM’ = yu(1 —yy) and that I} T = Al; //I]-.
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Proposition 6. If all the revenues from the export tax are returned to the private sector in

proportion to private agents’ income shares, so that § = 1, the effects on disposable incomes

would be as follows:

For the factor specific of sector A (T): The transfer of funds to consumers raises the
demand for non-tradables and tends to increase wages, which exacerbates the decline
in the market earnings of factor T. The direct effect of the tax refund works in the
opposite direction on the disposable incomes of this group. In some cases (in the
presence of a large non-tradable sector and when the agricultural sector is labor-
intensive), owners of factor T may prefer little or no refund of the tax revenues (due to
their effect on factor prices) even if that means sacrificing the receipt of a direct transfer
of resources.

For the factor specific of sector N (H): The market remuneration and (a fortiori) the
post-transfer income increase in terms of good A.The tax refund favors this factor by
raising the demand for H; however, this effect is insufficient to increase the market
earnings of this factor in terms of importable goods. If production in the agricultural
sector is sufficiently land-intensive (large 674) and y,,’ is relatively large, then, by eq.
(32), i’ > 0, and the post-transfer incomes may rise in purchasing power over M and,
consequently, over all three goods.

Market wages of the mobile factor (L) rise in terms of the exportable good. If labor is
mainly an urban factor (with a small share in the A sector and a high proportion of
employment going to the production of N), then this factor could increase its post-
transfer earnings in terms of M.

Proof. Directly from equations (31)-(33); using the fact that y,, = yu(1 —yy), and that

Py

1+ 6ym(Oun((1 = ApnBra) + OnAnOra) <O.

Thus, in such an economy, factor H may be in favor of the levying of taxes on foreign trade, but

only to the extent that, in one way or another, the use of the tax revenues boosts demand for

the non-traded good. Such incentives would tend to fade away if, as is the case in the land-rich

economies studied by Galiani and others (2008), the main source of demand for the services

that employ skilled labor is the expenditure of the landlord group T.

4.2 Trade Taxes in a Three-Sector Economy

The aggregate budget constraint is now expressed by:

Or:

XaVat+xu ¥u — (A —8)a(xa —Va) = Yala + Yulu
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Xa (—a+P)+xu Iu +ad(xa—va) =y

After some transformations, equations (25) and (26) can be modified as follows:

[((Apa + Anxa)Ora + O7alt + (Apwr + A xn)Oradu = —a — AnSa(xa — va) (34)

[AunXaOumObra — OLmOralt + Aum + Aun X)) OumOra¥u = Oy —
AunOumOra 6a(Xa — Va) (35)

It can be seen that the only difference between the case of the shift in international prices and
that of the trade tax is the addition in the RHS of the equations of the terms in da(x4 — va),
reflecting the effect of the tax refund as channeled through the economy’s external budget
constraint and its effect on the demand for goods.

The effect of the tax refund on the market earnings of factor T is determined by:

-thax = -innt"' OumOLa(AmAun — AnAum) 8a(Xa — Va)

In that expression the proportional change in the return to factor T after the application of a tax
on foreign trade, £, is equivalent to the change that would occur to that factor price if the
international price of A had fallen at the rate a of the tax (£;,; <0, as seen before), plus the
effect of the tax refund on the market income received by owners of factor T, which depends
on the relative factor intensities in “urban” activities.

The intuition of this result is reasonably simple. For a given price of A, the return to T varies
negatively with the level of wages, w. The transfers made using these tax revenues tend to
boost the demand for non-tradables. If labor is used with more intensity in the production of
the importable good than in sector N, the reallocation of urban production changes factor
prices in favor of H and against labor. This, in turn, lowers costs in sector A, which tends to raise
land rents. Thus, larger transfers would benefit T (and certainly factor H, which is oriented
toward the production of non-tradables), while pushing down wages. However, the effect of
the transfer cannot offset the loss that factor T sustains as a result of the fall in the relative
price of good A.

A formula similar to (35) describes the change in wages (while the market return to factor H
remains linked to the level of wages through the price-cost relation in sector M)

OWiax = QWine-OumOraAmAuny — AnAum) 6a(Xa — Va) (36)

If L is used intensively (relative to H) in the production of the importable goods M, the effect of
the refund counterbalances the direct impact of the trade tax in stimulating the activity in that
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sector, and strengthens the losses that L may have experienced by the lower demand for its
services in the exportable sector.

In order to better specify the effects, it is useful to consider some extreme cases

* Sector Ais very labor intensive: ;4 = 1.

The change in the relative price of traded goods favors factor H and hurts L: in this extreme
case, market wages vary almost proportionally to the price of good A (W = —a). The tax refund
tends to raise the demand and the output of good N and to drive factor H away from the
import-competing sector, which provides “urban employment” to labor, if it is used with
comparative intensity in M.

*  Sector A Sector A is very land intensive®: 6, ~ 0.

When the proceeds of the trade tax are kept by the government in the form of traded goods,
the distributive effects of the rise in the price of good M relative to A, which unambiguously
hurts the specific factor T, operate in favor of the urban factor used intensively in sector M (L,
say), whose market earnings increase in terms of the three goods. The other urban factor (H)
stands in an intermediate position, with earnings higher in terms of A but lower relative to the
two other goods. When the tax revenue is used for transfers to consumers, the aggregate
demand channel tends to equalize the returns to the two urban factors, as it strengthens the
demand for that one (H) which is used intensively in the non-traded-goods sector. The
consequent increase in the price of good N reduces the purchasing power of the owners of
factor T, but this group benefits from the direct effect of the transfer.

The following proposition summarizes outcomes of a tax/refund operation:

Proposition 7. In a three-good, three-factor economy, a tax on foreign trade that lowers the
price of A relative to M and the revenues of which are refunded to private agents in proportion
to their initial incomes will result in:

e A decrease in the market return to factor T, specific to the production of good A. The
refund of the tax revenues may have a partially offsetting effect through an aggregate
demand channel if, among urban factors (L and H), labor is used more intensively in the
production of importable goods. However, this cannot reverse the sign of the change in
unit rents.

® 1t may be noted that, in this case, the output of the exportable good would remain fixed. The reallocation of
output as a consequence of the tax would be limited to the “urban sectors” producing import- substitutes and
non- tradable goods.
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* Labor is negatively affected as a “rural factor” by the lower price of good A, but gains
from the higher demand for its services in the import-competing sector, if it is used
intensively in this activity. In this case, however, the effect of the refund on factor prices
would be directed against L and in favor of H. Labor would favor the tax if there is little
employment in the A sector, and much in import-competing activities, and it would
perceive unfavorable effects from measures that reshuffle urban resources from M to H.

* Productive factors are reallocated in such a way that output of the import-competing
sector increases (¥, > 0). The refund motivates a change in the composition of urban
output in favor of non-traded goods, and away from importable goods, but production
of these goods would still rise.

Proof. See Appendix C

5. Conclusions

We have studied the distributive effects of shifts in international terms of trade and the
introduction of export or import taxes on the basis of a conceptually simple HOS model with
non-traded goods. Although the results can be generalized, we focus on land-abundant
economies that export primary goods. The introduction of non-tradables enriches the analysis
and gives it added relevance, since the employment of resources in production activities that
cater exclusively to the local market induces a crucial association between domestic spending
and factor demand and prices that is absent from the usual HOS framework. Specifically, we
consider economies that could potentially produce three goods: a primary (exportable) good
for which land and unskilled labor are the production inputs; a manufacturing good for which
both unskilled and skilled labor are production inputs; and a non-tradable sector that also uses
both unskilled and skilled labor.

In our simplest case, the two-sector economy, no distributive Stolper—Samuelson effect results
from a terms-of-trade shock: all factors gain from an improvement in international export
prices. In the three-sector economy, however, the effects on relative incomes depend on factor
intensities. A terms-of-trade improvement benefits the factor used specifically in the
production of the exportable good. Nonetheless, given the endogenous change in the relative
price of non-tradables and manufactures, the incomes of the urban factors are subject to a
variant of the Stolper—-Samuelson tradeoff. The income of the urban factor used intensively in
the tradable good production declines unambiguously in relation to all three goods.

We have also analyzed the income distribution effect of an export tax. In a two-sector
economy, skilled workers (if employed intensively in the production of non-tradables) may be in
favor of the application of taxes on foreign trade. However, this holds only to the extent that
the use of the tax revenues ends up increasing the demand for the non-traded good, and taking
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into account the income individuals receive as transfers out of the revenues collected by the
government. Here, unskilled labor stands to lose from protection, since part of the demand for
this type of labor originates in the agricultural sector.

The nature and intensity of distributive tensions depend on the configuration of the economy.
In the case of a country with no significant import-competing activity, those conflicts would
appear to be diluted, as indicated by the neutrality results. This does not hold in a three-sector
economy, however, since distributional conflicts can arise not only in the traditional “rural-
urban” dimension, but also between different “urban” production factors. These effects can be
the outcomes of exogenous changes in international prices or they may be associated with
trade policy decisions. The existence of non-traded goods implies that the redistributive
consequences of those policies depend not only on the tax levels, but also on choices about
spending that modify the relative price of the domestic good or, otherwise stated, operate on
the value of the equilibrium exchange rate. Thus, our analysis can be used to describe the
motivations and incentives of different groups in political economy games. This establishes a
connection with a broader literature which emphasizes the role of international trade on
domestic political cleavages and domestic policies and institutions. See, for example, Rogowski
(1989) and O’Rourke and Taylor (2006); Galiani, Torrens, and Schofield (2014) present a formal
political economy model for this issue.
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Appendix A. Imports as Production Inputs in the Two-Sector Case

Good M is now not only a consumer product but is also used as an input in the production of
goods A and N. The proportional change in intermediate imports after a change in the price of A
(with pp=0):

M = Aya(Pa + 94) + Auw B + In) — Du

The supply-demand conditions for primary factors L, T and H are still given by:

L=0=2,Ba+90) +nBy +Ix) — W

~D

=0=pPy+Pa— 1

—~

H=0=2n®n +I8) —h

The trade balance condition:
Pa+ 94 = A —m)ya(Pa + E) + (1 —m)yyéy +mM
Cost-price equations:
Pa = Orat + 0,4W+0y 4Dy
Pv = O W + Oy At Oy Day
It can be seen that these equations are satisfied if:

~ 1
A ~

t=W=h=pPs+Pa=Pn+In=Cu=DPa+Ca=M=———04
1—0y4
and:
~ 1-6 ~ ~ 0 ~ ~ 0 ~
Pn = 1_9ZZ Par YN = 1—:’,;,4 Pa, Ya = 1—1:13,4 Pa

The change in the price of the exportable good has, as in the case in which there are no
intermediate imports, neutral effects on the returns to the domestic factors. However, now
factor earnings rise more than in proportion to the price of good A because of the expanded
production opportunities created by the relative reduction in the cost of international inputs.
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Appendix B. Derivation of the Reduced System involving the Sign of
the Determinant in the Three-Goods Case

The supply-demand equations for production factors can be written as follows:

L=0=2,0a+30)+Mn®Bn+In) + AyIu — W

~

T=0=py+91—1
H=0=2%nGy +In) + AunIu — R
Price equations for A and M:
Pa = Orat + O,4W
Pu =0 = O,y W + Oy h

Trade balance:

Xa(@Ba+Ia) + XuVm = Va(@a + C4) + Yulu

Taking into account the assumed consumption demand functions and the supply-demand
balance of non-tradable-goods:

Pn+In=Dn+Cy=Pat+Cy=¢Cy
The system then reduces to:

ﬁA - QTAf

Apat + Apny + Ay Py = )
LA

QLM ﬁA - QTAf

HH M HLA

AunCy + AuyYu= —
Xat +XuPu = Eu
or:
(ApaBra + 072 + 0paA N Cy + Opad Iy = Pa
—0.Orat+O0um O ynCrr + OunOra AumIm= — OLmba

25



Xat +XuIu = Eu

leading to:

(Apa + A xa)Oia + 0720t + 0,4y + AnXn )Im = Da

(OumOLarunxa — 9LM9TA)f + OumOLaAumtAgnXm) = —0LmPa

The determinant of this system is:

Q= ((Aa + AunXxa)Ora + O74) AumtAunXm) OumOra — OumOLarunxa — OmOra) Ay +

ALnXm ) OLa

It can be seen that the only negative term is a multiple of 8,0, 4AyN X4 - Collecting the terms

in AHN:

(Ara + AvXa)0LarunOumOraxm + AunOumOLabraxm —

ALm + An X)) OumOLarunOrLaxa=0umOraiun (Ora((Apa + Aoy Xa)Xm —

ALy + AnXa) X a)* OraXnr)

This reduces to:

OumOLarun ((Oratia + Ora)Xm — AemOraxa)

But:
PuYu WLy
Xu = PuYm _ WLM wL _ }\LMHLA _ )\LMHLA
M ouym + paya PuYu WLy | PaYaWLla — MmO + ApaBim X

wlLy wL wlL, wL
And a similar expression for y .

Then:

ALmO ALmO
(Braria + 0ra)Xm — MemOraxa = =20 ahpa + O7a — ApaOry) = % (Ora(1—

X

ALa)t Apabyy) >0

Therefore, Q is unambiguously positive.
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Appendix C. Proof of Proposition 4 and Related Results

Proof that ; > (0 and {—M <0
pa pa

Using the reduced system shown in Appendix B, it follows that:
t
Qa = OumOa Aum+AanXn) + OmOraAy + Anxy ) > 0

Q 31;_1: = —Om((Apa + Anxa)Ora + 014) — BumOrarunXa — OmOra) = =0 (Apa +

AnXa)OL 4 — OumOLatun X a<0

Proof that =1

£
Pa

This result is equivalent to p4 + ¥4 = P4 or ¥4 = 0. The system can be rearranged as:

(Aa + Anxa)Ora + 07a)Va + 0La(m + ApnXm )Vm = Pa(l — (Apa + Apnxa)Ora + O14)

(BumOrarunxa — OmOra)Va + OumOra AumtAunXm)Iu = —Da(Orm + (OumOrarunxa —
O1mOra))

which implies:

Ya _

Pa
(1= ((Apa+Anxa)Ora + 014)) OumOraAum+Aunxm) +
O,aALm + AonXnmr ) OumOraiunxa + Oombra) > 0

because (A4 + Ay xa)Ora + 074 < 1

Expression for w

L 2 PA—01aW .
The system can be rearranged (taking into account that t = pAB—LAW) to give:
TA

(Aa + AN xa)Opa + O7)W — Org(Apy + AnXm )Im = Da(Apa + AnXa)
—(OumOLarunxa — OmOra)W + Oy Ora Aum+tAunXm) = —DarunOumXa

In a similar fashion to what was done before, it can be shown that the determinant of this
system is positive:



"= ((Apa+2Anxa)Ora + 014)0umOra AumtAunXm) — Ora(Aom + AunXn ) (OumOrariunxa —
OLmOra) > 0

Then:

Q'%=(7\LA + AnXa) OumOra AumtAanXm) — AanOumXaOra Ay + AnXm)

Which can be reduced to an expression with an ambiguous sign:

|®

[ = OumOraALaAumtAgnXm) + XaumAy — AunAim))

=

A

Limit cases

1. Sector A labor intensive: ;4 = 1

e e~ A T 6 A
In the limit: W = p,, h = ——=2£p,
Oum

The value of spending on good N (in terms of M) and the volume consumption of M may
increase or fall depending on the parameters. To clarify this, it is useful to rewrite the
system as:

(Apa +Anxa)ly + +Otalriy — XuALa)Im = XaPa

HHM}\HNéM + HHM}\HM 5;M = - HLM ﬁA

The determinant 2" can be shown to be positive. Now:

., Cu
n 23_ = OumAum Xa + Oy (XaPim — XmALa)
A

Recalling the expressions for y 4, xu:

0

Orm A Orpm A
= % (HHMAHM +ALm (QLM — 014 ))= LIV; = Oum (AHM - ALM)

’G>|°>
N

So that the sign of ¢,; depends on that of the difference in factor uses in sector: Ay — ALy

2. Sector A, with very low labor intensity: 8,4 = 0,A,4 = 0

Now,—=1,9, = 0
PA

The system can be written:
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W —(Am+ALnXm) Im=ALnXaPa

Orm WOy AumtAunXm) I = —OumAunXaPa

The determinant Q""" is positive. Now,
= OumXa Ay Qan + AgnXn) — AunAm ALy Xm))

|®

(90

)

A

Or:
= OumXaAonAam — AanAim)= OumXa(Aoy — Ann)

NI

QO

Then, = > 0if sector Nis comparatively L- intensive. However, = < 1 whatever the
A A

value of A;y — Ayn-

It can also be shown that:

That is so because:
,,.Dn
Q 23_ = Xany — Aun) (OnOum — OunOim) = Xapy — Aun) Oy — O1y) >0
A
Also: é—” < 1 since, as indicated before, both Aﬁ < 1and Ai < 1.
A PA PA

It can also be seen that:
é
— = XaOumAym + OmAry) >0

q M
Pa

and:
Cn

Qmﬁ_A = Xa(Bumrun + Omrn) — onw — Aun) By — 61a0))

= XaAumOun + Apybry) >0
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Appendix D. Effects of the tax refund in the three-goods case

Recalling equations (34) and (35), the system that determines the effect of the trade tax and
refund policy can be written as:

[((Apa + Anxa)Ora + O7alt + (Apwr + A xn)Oradu = —a — AnSa(xa — va)

[AunXaOumbOra — HLMHTA]E + (Aum + Aun ) OumOra¥u = Orm@ — AunOumOra 6 (Xa — Va)

Thus, the change of the endogenous variables £,9,, is a combination of the response that
would hold in the case of a terms-of-trade shift of magnitude —a, and the effect of the refund

Sa(xa —va):
Dtroy = Dtine+ O Ora Ay — AnAum) 0.4 (s — Va)
DI g = OIMine — OumAunOa(ALaO1a + O7a) + Oy OradinOra)) Sa(Xa — Va)

Where 2 is the positive determinant. Similar expressions can be found for variables like W and

éM:
OWeax = OWine- OumOraAmAun — AnAum) Sa(Xa — Va)

DCyyp, = Py + ((AaOra + 074)OumAumOra + OLmOra0LaAim) Sa(Xa — Va)

It can also be verified that % <0:

Dtrax
— = —(Aym + AunXn)OumOra — OomOraAy + Aon ) + OumOra(AmAun —

a

AnAuam) 0046 (Xa — Va)

The only positive term is proportional to 0,60, 4Ann. Comparing the analogous terms and
remembering the expressions for x4, xu

OumOLarimAun01a6(Xa — Va) -OumOLarun Xm<OumOLaAun X aOLatim — xm) <0

Also: y"'i% > 0:
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YMtax

Y XaOrmOratin + OupmOratun) + Opy(A0a0La + O14) -OLmOra — (X4 —
Yal (ALaBra + O074) OumOLadun+O01mOraOLarin) > Xa((OLmOLatin + OumOratun) —
(424014 + O714) OumOrLarun—01mOra0L4ALN )>0
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