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1. Introduction

Liberalization of international trade was the centerpiece of the package of economic
reforms undertaken by many less developed countries (LDCs) in the 1980s and 1990s. To date,
the results of those reforms have been considered disappointing in terms of generating higher and
more rapid growth of incomes in most of the reformers (Easterly 2001). A consensus has now
emerged that a “second generation” of “institutional” reforms is necessary for the earlier reforms
to have their expected impact, but as yet there is no consensus on how these institutions interact
with trade liberalization or which should have priority for reform. Chang, Kaltani, and Loayza
(2005) survey this literature and provide evidence from cross-country regressions that the
interactions of trade openness with a number of different measures of infrastructure and
institutions are positively associated with economic growth. Freund and Bolaky (2008) find that
trade does not increase income in economies that are heavily regulated, as measured using the
Doing Business database.

This paper seeks to connect this literature to a parallel micro-level literature that
examines the impact of exporting at the firm level and has, in its own way, also yielded
disappointing results. The starting point for this literature was a well-established positive
correlation between export market participation and firm productivity (and other “good” firm
attributes, especially size). It was hoped that this correlation resulted from technology transfer or
“learning by exporting.” Beginning with Clerides, Lach, and Tybout (1998), however, most
panel econometric studies have found that exporting does not increase firm productivity.

Instead, firms that are already more productive self-select into exporting, yielding the observed

cross-sectional correlation.t

! Some recent studies do in fact find evidence for learning by exporting, but none of these studies finds evidence
against the selection mechanism described below. Fernandes and Isgut (2004, p. 2), who list these studies, point out



Does this mean that, for LDCs, the export market is no different from any other market?
No, because success in the developed country export market in particular requires products of
higher quality than those demanded in the domestic market. This is the message of studies at the
firm level, including Brooks (2006) and VVerhoogen (2008), and of studies of bilateral trade, such
as Hallak (2006). It follows that we can expect little impact from reducing the anti-export bias of
the economy if few firms are capable of producing goods of high (export) quality.?

This brings us back to the issue of institutional reform. Dixit (2004, Chapter 3) has
shown how, in the area of contract enforcement, informal “institutions” (reputation) become
inadequate once the economy grows beyond a certain size or complexity, after which formal-
legal methods of contract enforcement are needed. It is not hard to see how his insight can be
applied to the distinction between high and low quality production. High quality production,
especially for export, requires that certain standards be met, e.g., for pesticide residues in
processed food or metal composition for medical instruments. High quality producers depend on
their suppliers in order to meet these standards. They must be confident that they can reject sub-
standard shipments from their suppliers without interminable court battles, or else they may have
to integrate backwards — a significant barrier to entry.® Other institutional deficiencies can also
pose barriers to entry for high quality producers, especially insofar as they tend to be larger than
low quality producers. Bhidé (2004) notes that poor record-keeping means that land parcels in

Bangalore, India often lack clean titles, potentially a much greater obstacle to a high quality

that “self-selection and learning-by-exporting are not mutually exclusive possibilities, as high-productivity firms that
can afford the sunk cost of entry to export markets may, in principle, continue to improve their productivity as a
result of their exposure to exporting.”

2 A review of World Bank trade reform efforts from 1987 to 2004 found “rather modest export supply responses”
(World Bank Independent Evaluation Group 2006, p. 40).

® This argument is consistent with the results of Levchenko (2007), who finds that countries with strong contract
enforcement have a comparative advantage in goods requiring many intermediates in production.



producer looking for a large, greenfield site for its plant. Laeven and Woodruff (2007) use data
from a survey of lawyers in Mexico to show that firms are larger in states where the quality of
the legal system is higher.

In contrast, governments and international development organizations have placed a great
deal of emphasis on interventions that benefit small- and medium-sized enterprises (SMESs),
which tend not to be export-oriented and probably tend to produce relatively low quality output.
These include institutional and regulatory reforms that reduce distortions and programs that
probably add to them, for example by providing technology and marketing support that amount
to disguised subsidies (see, e.g., Beyene 2002). Most prominent among the reforms are those
that lead to relaxation of credit constraints for SMEs. These become better able to draw
entrepreneurial talent from larger, export-oriented, high quality production firms.”

My analysis can be seen as aiding the choice between different reforms that alleviate
distortions, in the spirit of Hausmann et al. (2008). They write (p. 324), “Policies that work
wonders in some places may have weak, unintended, or negative effects in others. ... this calls
for an approach to reform that is much more contingent on the economic environment.... This
understanding can then be used to derive policy priorities accordingly, in a way that uses
efficiently the scarce political capital of reformers.” My results will show the benefit, when
engaged in trade reform, of prioritizing institutional reforms that reduce distortions that harm
firms producing export-quality goods over reforms that reduce distortions that harm firms
producing low quality goods for the domestic market. Because the tradeoffs involved in the
supply of these institutional reforms are indeed more a matter of allocating “political capital”

than budgetary resources, they cannot be modeled straightforwardly. 1 thus follow Hausmann et

* Aghion et al. (2007, p. 735) find that “the entry of smallest size firms benefits the most from higher financial
development, whereas financial development has either no effect or a negative effect on entry by larger firms.”



al. and do not model reform supply, instead concentrating on the impacts of reform
implementation.

My argument for synergy (interference) with trade reform of institutional/regulatory
reform that supports high (low) quality production does not apply when a country is an exporter
of manufactures in general, both low and high quality. It applies best to countries whose
producers of low quality goods compete with imports from countries with still lower unskilled
wages such as China and India, but whose consumers are still not rich enough to provide a large
market for high quality goods. As is noted in Lederman et al. (2009, p. xxii), “Given the rise of
China and India, some countries can no longer count on progressing to a higher growth path by
exporting manufactured products that are intensive in unskilled, low-cost labor.” These are
countries whose relatively abundant natural resources keep unskilled wages high. It has often
been argued that free trade fails these countries because it allows natural resources to pull labor
out of manufacturing, the sector in which employment is alleged to generate positive
externalities (see Meier and Rauch 2005, pp. 140-143 for a survey of this and other “Dutch
disease” arguments). My reasoning involves no externalities. Instead, trade reform fails to
deliver as large a positive impact as expected because of a mismatch between the level of
institutional development and comparative advantage in export of high quality manufactures,
generated by relatively high unskilled wages and low demand for high quality goods.

In the next two sections of this paper | develop a model that clarifies both the nature of
synergy and interference between institutional and trade reforms and the conditions under which
they obtain, while at the same time capturing the main features of the firm-level trade literature:
self-selection of the most productive and largest firms into export-oriented, high quality

production; vertical differentiation of demand into low quality, domestic and high quality,



rimarily) foreign; and industry “rationalization” effects from trade reform.® In section 4 |
(¢ y g ry

extend the model to cover foreign direct investment. Conclusions are in section 5.

2. The model

Our model of self-selection of LDC firms into high quality production for developed
country markets is in the spirit of recent panel econometric studies that show a surge in
investment prior to the start of exporting (Alvarez and Lépez 2005, lacovone and Javorcik 2008).
The authors interpret their findings as evidence that firms planning to export to developed
countries first invest in raising the quality of their products.® Their findings thus suggest that the
main fixed cost of entering export markets is investment in raising quality, rather than the cost of
exporting per se. | will simply assume that firms that produce high quality goods gain access to
more developed country markets, so that separate decisions are not made regarding whether to
become a high quality producer and whether to become an exporter. This modeling choice was
also influenced by my interviews with CEOs of food-product exporters in Beirut during the first
half of 2005. I learned that exporting was crucial to sustaining producers of high quality goods
because of their need to spread out their higher overhead relative to producers of low quality
goods. In other words, in LDCs the domestic market for high quality goods is often too small to
justify the investment in fixed assets and non-production staff necessary for high quality
production. For entrepreneurs in this situation, becoming a high quality producer and becoming

an exporter are decided jointly.”

> For a list of empirical studies finding that trade liberalization raises within-industry productivity in LDCs, see
Goldberg and Pavcnik (2004, p. 21).

® Hallak and Sivadasan (2008) argue that there is a quality threshold for exporters and cite numerous studies to
support their position.

" Hallward-Driemeier, larossi, and Sokoloff (2002) show, for five East Asian countries, that firms that began as
exporters differ systematically in the training of their work forces, the vintage of their capital equipment, the use of



The standard findings that LDC exporters employ a larger share of nonproduction
workers than LDC non-exporters (e.g., Bas 2008, Verhoogen 2008) are consistent with this
modeling strategy. We will make the usual identification of nonproduction workers with skilled
(educated) workers. We will further assume that production workers for high quality producers
are more skilled than for low quality producers. This is widely believed to be true, yet it is
surprisingly difficult to find more than anecdotal supporting evidence. Verhoogen (2008, p.
497), for example, reports that a Mexican exporter of automobiles increased employment of
more educated relative to less educated production workers in response to quality upgrading.

We will examine synergy and interference with trade reform of four types of institutional
reforms: institutional reforms that reduce variable costs of high quality production, fixed costs
of high quality production, variable costs of low quality production, and fixed costs of low
quality production. In our model, because exporting firms (high quality producers) have higher
fixed costs and higher output prices, they will be larger in equilibrium, as is standard in
heterogeneous firm models of trade. Hence institutional reforms that only benefit small
businesses will be captured in our model by reforms that reduce the costs of low quality
production. Below we use examples of the four types of reforms to motivate our analysis, but
we will model their effects on costs in reduced form because we are interested in their general
equilibrium impacts rather than in the mechanics of how they lower fixed or variable costs.

In the introduction we stressed the importance of contract enforcement for high quality
relative to low quality production. Antras (2005) has an elegant model showing how lack of
contract enforcement yields a Hicks-neutral upward shift in the variable costs of a firm that

requires high quality inputs. He demonstrates that when the firm and its supplier must make

auditing, and other aspects of their production processes and operations, all of which is consistent with the need for
these firms to achieve higher quality.



relationship-specific investments in the quality of the inputs they provide but cannot contract on
that quality, suboptimal investments and higher variable costs result. Antras models the inability
to enforce contracts as resulting when the firm and its supplier are located in different countries,
but here we think of this problem as arising between the firm and its domestic suppliers because
of poor domestic contract enforcement.

Examples of institutional reforms that lower fixed costs for high quality producers
include improved cooperation with foreign regulatory bodies that set and enforce product and
process standards, which in turn requires better systems of certification and accreditation for
laboratory testing.® Stephenson (1997, p. 29) writes, “The lack of capacity at present on the part
of many developing countries to carry out the functions of certification and accreditation of
laboratory testing is a very revealing fact with serious implications for the objective of trade
liberalization and facilitation in the area of standards, since without a system of certification and
accreditation for laboratory testing facilities, it is impossible for developing countries to move
towards reciprocity in testing results through the elaboration of bilateral or multilateral mutual
recognition agreements.” Absent mutual recognition, LDC producers that wish to export must
incur expenses such as having additional testing done by laboratories acceptable to their foreign
buyers. Moreover, neither product nor process certification is a one-off expense. Regarding the
ISO 9000 process certification, Nadvi and Wiltring (2002, p. 15) state, “Once certified the firm
has to undergo regular six-monthly audits, and a re-certification every three years.”

The most widely studied reforms that benefit small relative to large firms are those that

relax credit constraints.” The results of Ayyagari et al. (2007, p. 416) show that “easy access to

® Here the distortion that is being alleviated is caused by a network externality.

® Beck et al. (2006, p. 939) find, “Small firms report significantly higher financing obstacles than medium firms, and
both report higher financing obstacles than large firms.” Beck et al. (2004) find that reforms that increase bank
competition decrease the extent to which these firms report financing obstacles.



finance (low costs of registering property which makes it easier to put up collateral) and greater
information sharing all predict a large SME sector in manufacturing,” where “information
sharing” is measured by an index derived from the characteristics of credit registries compiled by
Djankov et al. (2007). As shown by Manova (2008), easing of credit constraints can be modeled
as lowering fixed or variable costs, the latter due to the need to finance working capital. If for
working capital we view the materials or output as collateral, the “low costs of registering
property that can be used as collateral” would primarily relieve constraints on lending to cover
fixed costs. With such a reform already in place, reforms like improving credit registries would
disproportionately relieve constraints on lending to cover variable costs. Implicitly, in my model
credit-constrained firms turn to informal financing at higher cost, rather than receiving no
financing above a threshold.

We will analyze the synergy or interference of these institutional reforms with trade
“reform” rather than trade “liberalization.” Our objective is to maximize the relevance of our
analysis for development strategy looking forward. We are following the shift in the literature
on trade promotion for LDCs from concern with tariffs to concern with trade facilitation. For
example, Doing Business now includes a category of indicators, Trading Across Borders, that
measures the time, cost, and number of procedures required to import and export in different
countries. This shift in the focus of trade promotion has been driven by the fall in import tariffs
for both developed and less developed countries: average import tariffs worldwide dropped from
8.6 to 3.2 percent between 1960 and 1995 (Clemens and Williamson 2002), and for Latin
America and the Caribbean most favored nation tariffs fell from an average of more than 40
percent in the mid 1980s to close to 10 percent in the late 1990s (Inter-American Development

Bank 2002). Using the Trading Across Borders indicators, Hummels et al. (2007) find that ad



valorem tariff equivalents of time delays exceed tariffs in all regions of the world in 2006.
Moreover, the scope for reductions in trade costs through policy reform is much greater for
LDCs than for developed countries.™

The scope for reducing trade costs through reform that improves trade facilitation is good
news for countries wishing to benefit from the synergies described here, because these synergies
are greater with this type of reform than with trade liberalization through tariff reduction. The
intuition is simple. The benefit from tariff reduction is the same as the benefit from equivalent
improvements in trade facilitation, minus the loss in tariff revenue. Institutional reform that
shifts resources from low to high quality production expands trade, which exacerbates the loss in
tariff revenue from trade liberalization, thereby dampening the synergy relative to reforms that
cut trade costs without loss of tariff revenue.

For simplicity we consider trade reforms that cut costs of importing but not exporting,
e.g., accelerating customs clearance for imports.** A reduction in the cost or increase in the
speed of importing is crucial for high quality, export-oriented manufacturers because of their
dependence on imported intermediates. Bas (2008, Table 6), for example, calculates that during
the period 1990-99 imports accounted for 53 percent of the expenditure on inputs by Chilean
exporters compared to 11 percent for non-exporters. We assume the trade reforms cut the costs
of importing intermediates and final goods equally, with consequences for import-competing
producers of the latter that our model must capture if synergy and interference from institutional

reforms are to be properly evaluated.

19 The import delays attributable to customs in less developed regions are typically more than triple as long as in the
high income OECD region (Hummels et al. 2007, Table 2-1). Hausman et al. (2005) note that 100 percent of
imports coming into Sri Lanka and nearly 100 percent coming into Nigeria are subject to comprehensive inspection,
whereas 2 percent are inspected in Germany and only 1 percent in Canada.

1 1f the cost of exporting were reduced as well, this would just reinforce our synergy results.
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The heterogeneous firm model we construct builds upon ideas from Lucas (1978),
Manasse and Turrini (2001), and Yeaple (2005). All three of these other papers postulate a
distribution of talent across agents in the economy. In the models of Manasse and Turrini and of
Yeaple, there are fixed costs of entry into the export market and the most talented agents will
self-select into exporting. We will adopt the competitive market structure of Lucas rather than
the monopolistically competitive market structure of Manasse and Turrini and of Yeaple. *2
None of these models has a vertically differentiated demand structure that makes high quality a
necessity for exporting. Ultimately, however, the differences between the issues addressed by
this paper and those addressed by Lucas, Manasse and Turrini, and Yeaple are larger than the
differences between the models.

Our model LDC has a mass Ns of skilled (educated) agents and a mass Ny of unskilled
agents. Every agent is endowed with one unit of time that he supplies inelastically and with
entrepreneurial talent z drawn from a fixed distribution F: R* - [0,1], as in Lucas (1978). We
also follow Lucas in assuming that entrepreneurial talent is irrelevant for employees (workers are
homogeneous). Only skilled agents can become entrepreneurs, as in Rauch (1991), so the
distribution of entrepreneurial talent among unskilled agents is irrelevant as well.™® Each skilled
agent has a choice of three careers: (1) he can become an employee and earn the prevailing
skilled wage ws; (2) he can found and manage a firm that produces low quality manufactures; or
(3) he can found and manage a firm that produces high quality manufactures. Unskilled agents,

on the other hand, can only become employees and earn the unskilled wage wy.

12 The competitive market structure greatly simplifies the analysis of the impact of trade and institutional reforms on
real aggregate consumption in section 3 below. The absence of any distortions or market failures in our model
means that there is no policy motivation for trade taxes or subsidies.

3 This assumption is strongly supported by the evidence presented in La Porta and Shleifer (forthcoming), who find
that education is the most important characteristic distinguishing managers of formal sector firms from managers of
informal sector firms.
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Although the manufactured good is vertically differentiated into high and low quality, it
is not horizontally differentiated,* in keeping with the competitive market structure of our
model. We can then employ a small open economy assumption to determine the prices of the
high and low quality final goods as well as the price of the imported intermediate used by high
quality producers. We let pj;, p;, and p; equal the world prices of the high quality final good,
low quality final good, and intermediate good, respectively. Domestic prices of the importables
are then given by p; = t;p; and p; = 1;p;, where 1; is the amount of good J that must be
shipped from abroad in order for one unit to arrive. Following the discussion above, we assume
that trade reform reduces importing costs equally for final and intermediate goods, yielding
dt. = dt;. To save notation we therefore assume 1, = 1, = t without losing any generality in our
comparative static analysis.

In addition to the vertically differentiated manufacture, there is a homogeneous
agricultural exportable that we designate as numéraire. We employ the simplification often used
in trade models with differentiated products and use production of the homogeneous good to pin
down the unskilled wage. That is, we assume that the agricultural good is produced under
perfect competition using only unskilled labor with productivity ga, implying wy = gqa. We can
think of the agricultural good as a composite of cash and food crops.

The technology for manufactures is more complicated. An agent with entrepreneurial

talent z who chooses to become an entrepreneur producing low quality goods must pay a fixed

 Even for high quality goods opportunities for product differentiation by LDCs are limited, because LDC exporters
typically do not sell to developed country consumers under their own brand names (Gereffi 1994, 1999). We have
in mind instead the case where the marketing of products of LDC exporters to developed country consumers is
handled by developed country manufacturers, for which the LDC exporters play the role of “original equipment
manufacturer” (OEM), or the case where the marketing of the LDC exporters’ products is handled by developed
country retailers under their “private labels.”
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cost wsC, using the standard assumption that nonproduction workers are skilled labor, and
thereby gain access to the production function

QL =fu(z, tu; Ru), 1)
where (y is variable unskilled labor input and f,_ is linear homogeneous in z and (y. As stated
above, the production process for low quality goods is intensive in use of unskilled labor relative
to the production process for high quality goods, so for simplicity we let unskilled labor be
specific to production of low quality goods and (below) let skilled labor be specific to the
production of high quality goods.® R, indexes reforms that increase productivity (reduce
variable costs) for low quality producers, whereas reforms that reduce fixed costs for low quality
producers work through C,.

The entrepreneur managing the production of low quality output chooses (y to maximize
profits given by tp; QL — wyly —wsCy. The result can easily be shown to be given by the profit
function

I, = zm,(tp[, wy, R) —wsC, = zm,(pr, wy, R) — wsCy, (2)
where the function n, is decreasing and convex in wy and linear homogeneous in p. and wy.

An agent with entrepreneurial talent z who chooses to become an entrepreneur producing
high quality goods must pay a fixed cost wsCy, Cy > C(, and thereby gain access to the
production function

Qu = min[fu(z, s; Ry), 1/a], (3)
where I is input of the imported intermediate and the notation otherwise follows equation (1).

Profit maximization yields the profit function

Ny = zmy(ws; py — atpf, Ry) — wsCy = zmy (ws; Py, Ry) — wsCh, 4)

1> Our results would not be qualitatively changed if we only assumed that high quality production was more
intensive in skilled labor than low quality production.
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where py = py; — atp; and the function my has the properties of the function n,, mutatis
mutandis. We assume that 4 > 7, yielding greater scope to entrepreneurial talent in high
quality production.® We also assume that f, is Cobb-Douglas in z and 5. This assumption is not
necessary for any of the analysis, but it provides a sufficient condition for the proofs of several
results.

Figure 1 plots profits given by equations (2) and (4) against entrepreneurial talent z. We
see that the most talented entrepreneurs become founders of high quality producers, those with
less talent found low quality producers, and agents with the least entrepreneurial talent become
skilled workers.!” The cutoff levels of managerial talent, denoted by Z and z, are determined by

zry (Ws; Py, Ry) — wsCy = zm, (py, wy, Ry) — wsCp, ®)
and

z1y (pr, wy, Ry) — wsCp, = wg, (6)
respectively. It is clear from Figure 1 that exporting firms will tend to be larger than non-
exporting firms measured by value of output (sales). It is also clear that exporting firms will tend
to have higher measured productivity than those producing exclusively for the domestic market,
since they have more talented entrepreneurs but entrepreneurial talent is unobserved.

Turning to the demand side of the model, we want a specification that yields the result
that only high income consumers purchase high quality goods. In a typical specification that

yields this result, such as Flam and Helpman (1987), consumers obtain utility from a numéraire

18 To ensure that this assumption holds, we can reduce 7, relative to my by decreasing productivity in low quality
goods (e.g., by reducing a shift parameter in f,).

" Figure 1 is very similar to Figure 1 in Yeaple (2005), and both are examples of the Roy model of selection. In
Yeaple’s model high technology (rather than high quality) producers attract more talented workers (there are no
entrepreneurs in his model). High technology, exporting firms therefore pay higher wages. However, Fafchamps
(2009) finds, using a panel of matched employer-employee data for Morocco, that the higher wages paid by
exporting firms can be explained entirely by their larger size and greater capital intensity.
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good, for which they choose the quantity to consume, and a vertically differentiated product, for
which they choose the quality to consume, with the quantity restricted to one unit. In our model
the manufacture is the vertically differentiated product and the agricultural good is the
numéraire. We denote the quantity of agricultural goods consumed by x and the quality of the
vertically differentiated manufacture consumed by a. Consumer utility is given by

U(x, ) = Xp(a).

Consumers can choose between a low quality product with quality oy and price p, and a high
quality product with quality ay and price py (= py;). Denoting the consumer’s income by y and
substituting the budget constraint y = x + p_ or y = x + py into the utility function yields

UL = (y — pup(on) or un = (y — prp(on).

The condition for the consumer to choose the low-quality good, u, > uy, then reduces to

y < [Prr(on) - pew(an)]/Tu(om) - plow)].

We thus have the desired result that there exists a cutoff level of income above which
consumers purchase high quality products and below which consumers purchase low quality
products. Since p(ay) and (o) do not enter any other equation in the model, we are free to pick
them to ensure that the cutoff income level is above the skilled (and unskilled) wage. In this case
the cutoff income level translates into a cutoff level of entrepreneurial talent Z. This cutoff could
be between z and Z or greater than z. It seems unrealistic that entrepreneurs who run firms that
produce high quality output would not be rich enough to prefer to purchase high quality output,
so we focus on the case z < 2 < Z:

zmy (pp, wy, Ry) —wsCp = [pyulay) — prulag)]/[m(ay) — ulag)l. (7
We can see from equation (7) that Z is decreasing in p_ and increasing in py, as expected: fewer

agents consume low quality goods (quantity demanded falls) when their price rises and more



15

agents consume low quality goods (quantity demanded rises) when the price of high quality
goods rises. We also see that Z is increasing in ws: as skilled wages rise, entrepreneurs become
poorer, causing some to shift from high to low quality consumption. Note that we are free to
choose ga so that wy > p and each unskilled worker is able to purchase one unit of the
manufacture, as our specification of vertically differentiated demand requires.*®

Returning to the supply side of the model, the skilled wage is determined by the need to

clear the market for skilled labor. We have

_f;o(anH/aWS)dF - fZZ(al'lL/awg)dF =

[ l2(=0my /0ws) + CyldF + f_ C,dF = [*dF, (8)

where we have divided both sides by Ns.

We close the model by determining the quantity (and value) of agricultural exports using
the requirement that trade is balanced at world prices. The net value of manufactures imports
equals the value of low quality final good imports plus the value of intermediate good imports

less the value of high quality final good exports. Denoting agricultural exports by Xa, we have
Xy =i (Ny + (J; dF — [7(@N1,/p,)dF) Ns) +

(tpia [ (@M /0py)dF — piy(J; (N /0py)dF — [, dF)) N5, (9)

where we have used the facts that d py /dp; = —a and 0 py /dp;; = 1.

3. Model Solution and Comparative Statics
With wy determined by agricultural productivity, equations (5) - (8) form a system of

four equations in the four unknowns z, z, Z, and ws. With the measure of low quality producers

'8 We can ensure ws > wy, in equilibrium by, for example, choosing p;; high enough (see Proposition 1 below).
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determined, employment of unskilled labor in low quality production is also determined, and
agricultural production is then determined by employment of the remaining unskilled labor. It
follows that by increasing the endowment of unskilled labor Ny we can ensure that Xa > 0.

It is already evident from Figure 1 (which incorporates equations (5) and (6)) and from
equation (7) that the cutoffs z, z, and Z are uniquely determined given the value of ws. To show
that a solution for our model exists and is unique, we therefore need only show that a unique
solution exists for ws. Using the market-clearing condition for skilled labor, I prove this in the
Appendix. We thus have:

Proposition 1: There exist unique values of z, z, Z, and ws that satisfy equations (5) - (8), and
there exist parameters such that this solution satisfies ws >wyand z < Z < Z.

We are now ready to do comparative static analysis. We confirm in the Appendix that
trade reform causes entrepreneurs to shift to the more productive technology necessary to enter
the export market:

Proposition 2: Trade reform (a decrease in t) has an “industry rationalization” effect: it causes
the least efficient firms to exit (dz/dt < 0) and increases the average productivity of the mix of
firms that are present both before and after trade reform (dz/dt > 0).

The impacts of trade reform given in Proposition 2 are the hallmark of heterogeneous firm
models (e.g., Melitz 2003).

We now move to our main results, on synergy and interference of reforms. We want to
evaluate how the impact of trade reform is affected by institutional reforms. In our model the
change in real aggregate consumption in response to any reform equals the change in aggregate
consumption of the numéraire (agriculture), because the consumption by every agent of the
vertically differentiated good (manufacture) is fixed at one unit. Denoting real aggregate

consumption by RCGNP, it is easily shown that the impact of trade reform (a decrease in 1) is

given by
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—dRCGNP /dx = apj(J;” (011, /0p)dF)Ns + pi, (Ny + (f(f dF — fZ(GHL/apL)dF) Ns) .

(10)

This equals the amount of the numéraire saved by reducing the real cost of imports, and reflects
the absence of any distortions in our model. We will call the first term the “intermediate goods
effect” and the second term the “final goods effect,” because they result from reducing the cost
of importing intermediate and final goods, respectively. We see that the intermediate goods
effect is proportional to the volume of high quality output, so reforms that increase high quality
production will enhance this effect. We also see that the final goods effect is proportional to the
volume of imports of the low quality good, so reforms that increase consumption or reduce
production of low quality manufactures will enhance this effect. We thus expect synergy with
trade reform of institutional reforms that make high quality production more profitable and
interference with trade reform of institutional reforms that make low quality production more
profitable, as we argued in the Introduction. For the most part these expectations are borne out
in the results that follow, but there are qualifications due to general equilibrium feedbacks that
are not captured by simple intuition. All proofs are in the Appendix.

Our first synergy result is
Proposition 3: Institutional reform that reduces the variable costs of high quality production (an
increase in Ry) enhances the impact of trade reform through both the intermediate and final
goods effects.
We expect an increase in Ry to augment the impact of trade reform through an increase the
volume of high quality output, but it is less obvious that this reform should raise the volume of
imports of the low quality good. The intuition is that by raising the skilled wage this reform

raises fixed costs and lowers profits for entrepreneurs producing low quality goods, causing

some of them to shift their consumption from high to low quality goods, and also pushes some of
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these entrepreneurs into wage labor or draws them into high quality production, thereby reducing
production of low quality goods.

Our second synergy result is
Proposition 4: Institutional reform that reduces the fixed costs of high quality production (a
decrease in Cy) must increase the number of firms producing high quality goods (reduce z). This
leads to an ambiguous effect on the skilled wage ws. If ws decreases, this reform must enhance
the impact of trade reform through the intermediate goods effect, but leaves the change in the
final goods effect ambiguous. If ws increases, this reform must enhance the impact of trade
reform through the final goods effect, but leaves the change in the intermediate goods effect
ambiguous.
The ambiguous effect of a decrease in Cy on ws results because a lower Cy reduces the demand
for skilled labor of any firm producing high quality goods while increasing the number of such
firms. If ws falls, more skilled workers become entrepreneurs producing low quality goods and
more such entrepreneurs consume high quality output, offsetting the effect of the shift of
entrepreneurs from low to high quality production on imports of low quality goods. If ws rises,
output of any firm producing high quality goods falls, offsetting the effect of the shift of
entrepreneurs from low to high quality production on total output of high quality goods.

Our first interference result is:
Proposition 5: Institutional reform that reduces the variable costs of low quality production (an
increase in R.) must decrease the number of firms producing high quality goods (raise z).
Higher R, has an ambiguous effect on the skilled wage ws. This reform must interfere with the
impact of trade reform through the final goods effect. It also interferes with the impact of trade
reform through the intermediate goods effect if ws increases, but leaves the change in the
intermediate goods effect ambiguous if ws decreases.
An increase in Ry raises the output of low quality goods and the incomes of entrepreneurs
managing the firms that produce these goods, causing some of them to shift to consumption of
high quality goods. Both of these effects decrease imports of low quality goods and therefore

interfere with the impact of trade reform through the final goods effect. The decrease in the

number of high quality firms caused by the increase in R, should also interfere with the impact of



19

trade reform through the intermediate goods effect. However, fewer high quality firms implies
lower demand for skilled labor, which could cause the skilled wage to fall despite the reduction
in supply of skilled workers as some of them shift to entrepreneurship. We cannot rule out the
possibility that the higher output per firm caused by a fall in the skilled wage dominates the
reduction in the number of firms so that total high quality output increases.

Our second interference result is:
Proposition 6: Institutional reform that reduces the fixed costs of low quality production (a
decrease in C.) must shift skilled labor from wage work to entrepreneurship producing low
quality goods (decrease z), leading to an ambiguous effect on the skilled wage ws. If wg
increases, this reform must interfere with the impact of trade reform through both the
intermediate and final goods effects. If ws decreases, this reform leaves the change in both
effects ambiguous.
Unlike for an increase in Ry, for a decrease in C. we cannot rule out the possibility that a fall in
the skilled wage causes entrepreneurs to shift from low to high quality production instead of in
the opposite direction as expected. This makes the changes in both the intermediate and final
goods effects of trade reform ambiguous when ws decreases. If ws increases, the intuition for
interference of a decrease in C, with both the intermediate and final goods effects is the same as
for an increase in R.

The overall direction of these results is clear: institutional reforms that benefit high
quality production enhance the impact on real aggregate consumption of trade reform whereas

institutional reforms that benefit low quality production reduce this impact. Ambiguities arise

mainly due to general equilibrium effects of institutional reforms on the skilled wage.

4. Foreign direct investment
We have seen that the number of firms that produce high quality output will be increased

by institutional reforms that reduce costs for high quality producers. An alternative way to
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increase the number of such firms is to increase the number of foreign subsidiaries operating in
the country. It is easy to add this feature to our model. We simply increase the mass of agents
with entrepreneurial talent greater than z from Ng[1 - F(Z)] to (1 + m)Ng[1 - F(2)], where
mNs[1 - F(Z)] is the mass of multinational subsidiaries.’® For the purpose of comparative statics
we will fix Z in this expression at z°, i.e., we will treat the mass of multinational subsidiaries as
an exogenous variable. For example, this mass could be determined by government licensing
agreements.

The presence of foreign subsidiaries changes the market-clearing condition for skilled
labor, but leaves equations (5) - (7) unchanged since the foreign entrepreneurs do not become

low quality producers:
—(1+m) [ @My /dws)dF — [} (@1, /dws)dF = [ dF, ®)

It follows that the only direct impact of an increase in the mass of multinational subsidiaries is to
increase the demand for skilled labor, thereby unambiguously increasing the skilled wage rate.
The results in Proposition 7 then follow immediately from equations (5), (6), and the use of
skilled labor by high quality producers:
Proposition 7: An increase in m causes output of all high quality producers to decrease, the least
productive domestic firms to exit manufacturing, and the least productive domestic high quality
producers to shift to low quality production.
The reduction in output of domestic firms is consistent with the findings of Aitken and Harrison
(1999).

Proposition 7 strongly suggests that foreign direct investment will interfere with rather

than enhance the impact of trade reform on real aggregate consumption, since it interferes with

the impact of trade reform through the intermediate goods effect and leaves the change in the

19 At the cost of additional notation, we could substitute any z > Z for Z in the expression for the mass of foreign
subsidiaries without affecting the analysis.
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impact through the final goods effect ambiguous. However, the presence of multinational
subsidiaries adds a term to the expression for the impact of trade reform on RCGNP given by

equation (10). Denoting the new expression by dRCGNP,,/dt, we have:

—dRCGNP,, /dt =m({." (311, /dws)dF )Ns(dws/dT) + ap; (f, (8T, /8p,)dF )Ny

+pi (Ny + (fy dF = [7(a11,/9p,)dF) Ns) (10"

The additional term is the first on the right-hand side. It can be explained as follows. Insofar as
it affects the skilled wage, trade reform redistributes income between entrepreneurs who manage
high quality production and domestic skilled workers. Any redistribution between domestic
entrepreneurs and domestic workers nets out of the change in RCGNP, but redistribution
between multinational subsidiaries and domestic workers does not. The larger is the
employment share of these subsidiaries, the larger is the effect of any change in the skilled wage
on aggregate domestic consumption. If trade reform increases the skilled wage (dws,/dt < 0),
then the presence of multinational subsidiaries has increased the impact of trade reform by the
amount of their lost profits. An increase in the skilled wage is likely since trade reform increases
the number of high quality producers and the demand for skilled labor by each high quality
producer, but is not assured since trade reform also increases the supply of skilled labor by
discouraging entrepreneurs from managing low quality production (see Proposition 2).

Nevertheless, because FDI displaces and competes with domestic high quality producers,
we cannot count on it to substitute for institutional reform in enhancing the impact of trade

reform. Such an effect would be more likely if FDI were actually to have the same direct effect
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of increasing productivity of these domestic firms as institutional reform. This would require a

departure from the simple competitive framework that has facilitated our welfare analysis.”

5. Conclusions

| have argued that for many natural resource abundant countries, trade reform fails to
deliver as large a positive impact on aggregate consumption as expected because of a mismatch
between the level of institutional development and comparative advantage in export of high
quality manufactures, the latter generated by relatively high unskilled wages and low demand for
high quality goods. Institutional reform that reduces the fixed or variable costs of high quality
production tends to enhance the impact of trade reform for these countries, whereas institutional
reform that reduces fixed or variable costs of low quality production tends to reduce its impact.
My results can be seen as another argument for making reform priorities dependent on the
economic environment, as in Hausmann et al. (2008): when engaged in trade reform,
institutional/regulatory reforms that reduce distortions that harm firms producing export-quality
goods should take priority over reforms that reduce distortions that harm firms producing low
quality goods for the domestic market.

In my model trade reform reduces the cost of importing intermediate and final goods.
The intermediate goods effect is proportional to the volume of high quality output (which uses
imported intermediates), so reforms that increase high quality production will enhance this
effect, and the final goods effect is proportional to the volume of imports of the low quality
good, so reforms that increase consumption or reduce production of low quality manufactures

will enhance this effect. My synergy results were that institutional reform that reduces the

% For empirical evidence regarding the conditions under which FDI increases the productivity of domestic firms in
LDCs, see Javorcik (2004).
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variable costs of high quality production increases both the intermediate and final goods effects
of trade reform, and institutional reform that reduces the fixed costs of high quality production
must at least increase the intermediate or final goods effect. On the other hand, institutional
reform that reduces the variable costs of low quality production must interfere with the impact of
trade reform through the final goods effect and possibly also through the intermediate goods
effect, and institutional reform that reduces the fixed costs of low quality production reduces
both effects if it increases the skilled wage, with ambiguous impacts otherwise. The presence of
foreign subsidiaries interferes with the impact of trade reform through the intermediate goods
effect (by displacing domestic high quality production) and leaves the change in the impact
through the final goods effect ambiguous, but also raises the possibility that trade reform will
redistribute income from foreign entrepreneurs to domestic workers.

These level effects of the interaction between trade and institutional reforms were
analyzed in a heterogeneous firm model that displays standard “industry rationalization”
responses to trade reform. Future research could consider growth effects of the interaction
between these reforms. In particular, there is evidence of a positive association between trade
reforms and output growth in manufacturing sectors in which a country is a net exporter and that
rely more intensively on imported intermediates (Tressel 2008). This suggests that the same
association could hold within sectors comparing high to low quality producers, so that
institutional reform that benefits the former could have growth synergies with trade reform

through the channel of imported intermediates.



24

References

Aghion, Philippe; Fally, Thibault; and Scarpetta, Stefano. 2007. “Credit Constraints as a Barrier
to the Entry and Post-Entry Growth of Firms.” Economic Policy 22 (October): 731-779.

Aitken, Brian J. and Harrison, Ann E. 1999. “Do Domestic Firms Benefit From Direct Foreign
Investment? Evidence from Venezuela.” American Economic Review 89: 605-618.

Alvarez, Roberto and Lopez, Ricardo A. 2005. “Exporting and Performance: Evidence from
Chilean Plants.” Canadian Journal of Economics 38(4): 1384-1400.

Antras, Pol. 2005. “Incomplete Contracts and the Product Cycle.” American Economic Review
95 (September): 1054-1073.

Ayyagari, Meghana; Beck, Thorsten; and Demirgli¢g-Kunt, Asli. 2007. “Small and Medium
Enterprises Across the Globe.” Small Business Economics 29: 415-434.

Bas, Maria. 2008. “Trade, Technology Adoption, and Wage Inequalities.” Paris School of
Economics Working Paper (March).

Beck, Thorsten; Demirglic-Kunt, Asli; and Maksimovic, Vojislav. 2004. “Bank Competition
and Access to Finance: International Evidence.” Journal of Money, Credit, and Banking
36: 627-648.

Beck, Thorsten; Demirglic-Kunt, Asli; Laeven, Luc; and Maksimovic, Vojislav. 2006. “The
Determinants of Financing Obstacles.” Journal of International Money and Finance
25(6): 932-952.

Beyene, Asmilash. 2002. “Enhancing the Competitiveness and Productivity of Small and
Medium Scale Entreprises (SMEs) in Africa: An Analysis of Differential Roles of
National Governments Through Improved Support Services.” Africa Development 27(3):
130-156.

Bhidé, Amar. 2004. “What Holds Back Bangalore Businesses?” Working Paper, Columbia
University.

Brooks, Eileen. 2006. “Why Don’t Firms Export More? Product Quality and Colombian
Plants.” Journal of Development Economics 80(1): 160-178.

Chang, Roberto; Kaltani, Linda; and Loayza, Norman. 2005. “Openness Can Be Good for
Growth: The Role of Policy Complementarities.” National Bureau of Economic
Research Working Paper No. 11787 (November).

Clemens, Michael and Williamson, Jeffrey. 2002. “Why Did the Tariff-Growth Correlation
Reverse After 1950?” National Bureau of Economic Research Working Paper No. 9181.



25

Clerides, Sofronis K.; Lach, Saul; and Tybout, James R. 1998. “Is Learning By Exporting
Important? Micro-dynamic Evidence from Colombia, Mexico, and Morocco.”
Quarterly Journal of Economics 113: 903-947.

Dixit, Avinash K. 2004. Lawlessness and Economics (Princeton, NJ: Princeton University).

Djankov, Simeon; McLiesh, Caralee; and Shleifer, Andrei. 2007. “Private Credit in 129
Countries.” Journal of Financial Economics 89(2): 299-329.

Easterly, William. 2001. “The Lost Decades: Developing Countries’ Stagnation in Spite of
Policy Reforms 1980-1998.” Journal of Economic Growth 6 (June): 135-157.

Fafchamps, Marcel. 2009. “Human Capital, Exports, and Wages.” Economic Development and
Cultural Change, forthcoming.

Fernandes, Ana M. and Isgut, Alberto E. 2004. “Learning-by-Doing, Learning-by-Exporting,
and Productivity: Evidence from Colombia.” World Bank, WPS3544.

Flam, Harry and Helpman, Elhanan. 1987. “Vertical Product Differentiation and North-South
Trade.” American Economic Review 77: 810-822.

Freund, Caroline and Bolaky, Bineswaree. 2008. “Trade, Regulations, and Income.” Journal of
Development Economics 87(2): 309-321.

Gereffi, Gary. 1994. “The Organization of Buyer-Driven Global Commodity Chains: How
U.S. Retailers Shape Overseas Production Networks,” in Commodity Chains and Global
Capitalism. Gary Gereffi and Miguel Korzeniewicz, eds. Westport, CT: Praeger, pp.
95-122.

Gereffi, Gary. 1999. “International Trade and Industrial Upgrading in the Apparel Commaodity
Chain.” Journal of International Economics 48(1): 37-70.

Goldberg, Pinelopi Koujianou and Pavcenik, Nina. 2004. “Trade, Inequality, and Poverty: What
Do We Know? Evidence from Recent Trade Liberalization Episodes in Developing
Countries.” National Bureau of Economic Research Working Paper 10593.

Hallak, Juan Carlos. 2006. “Product Quality and the Direction of Trade.” Journal of
International Economics 68(1): 238-265.

Hallak, Juan Carlos and Sivadasan, Jagadeesh. 2008. “Productivity, Quality, and Exporting
Behavior Under Minimum Quality Requirements.” University of San Andres Working
Paper (July).



26

Hallward-Driemeier, Mary; larossi, Giuseppi; and Sokoloff, Kenneth L. 2002. “Exports and
Manufacturing Productivity in East Asia: A Comparative Analysis with Firm-Level
Data.” National Bureau of Economic Research Working Paper No. 8894 (April).

Hausman, Warren H.; Lee, Hau L.; and Subramanian, Uma. 2005. “Global Logistics Indicators,
Supply Chain Metrics, and Bilateral Trade Patterns.” World Bank Policy Research
Working Paper No. 3773 (November).

Hausmann, Ricardo; Rodrik, Dani; and Velasco, Andrés. 2008. “Growth Diagnostics.” In
Narcis Serra and Joseph E. Stiglitz, eds., The Washington Consensus Reconsidered:
Towards a New Global Governance (New York: Oxford University Press).

Hummels, David; Minor, Peter; Reisman, Matthew; and Endean, Erin. 2007. “Calculating
Tariff Equivalents for Time in Trade.” Prepared for USAID Bureau of Economic
Growth, Agriculture and Trade under Contract No. GS-10F-0619N, Task Order No.
EEM-M-00-06-00028-00. Arlington, VA: Nathan Associates Inc.

lacovone, Leonardo and Javorcik, Beata S. 2008. “Shipping Good Tequila Out: Investment,
Domestic Unit Values and Entry of Multi-Product Plants into Export Markets.”
University of Oxford Working Paper (June).

Inter-American Development Bank. 2002. Beyond Borders: The New Regionalism in Latin
America (Washington, D.C.: Inter-American Development Bank).

Javorcik, Beata S. 2004. “Does Foreign Direct Investment Increase the Productivity of
Domestic Firms? In Search of Spillovers Through Backward Linkages.” American
Economic Review 94(3): 605-627.

Laeven, Luc and Christopher Woodruff. 2007. “The Quality of the Legal System, Firm
Ownership, and Firm Size.” Review of Economics and Statistics 89(4): 601-614.

La Porta, Rafael and Shleifer, Andrei. Forthcoming. “The Unofficial Economy and Economic
Development.” Brookings Papers on Economic Activity.

Lederman, Daniel; Olarreaga, Marcelo; and Perry, Guillermo E., eds. 2009. China’s and India’s
Challenge to Latin America: Opportunity or Threat? (Washington, D.C.: The World
Bank).

Levchenko, Andrei A. 2007. “Institutional Quality and International Trade.” Review of
Economic Studies 74(3): 791-819.

Lucas, Robert E., Jr. 1978. “On the Size Distribution of Business Firms.” Bell Journal of
Economics 9(2): 508-523.

Manasse, Paolo and Turrini, Alessandro. 2001. “Trade, Wages, and ‘Superstars’.” Journal of
International Economics 54: 97-117.



27

Manova, Kalina. 2008. “Credit Constraints, Heterogeneous Firms, and International Trade.”
Stanford University, processed (August).

Meier, Gerald M. and Rauch, James E. 2005. Leading Issues in Economic Development, 8"
edition (New York: Oxford University Press).

Melitz, Marc J. 2003. “The Impact of Trade on Intra-Industry Reallocations and Aggregate
Industry Productivity.” Econometrica 71(6): 1695-1725.

Nadvi, Khalid and Wiltring, Frank. 2002. “Making Sense of Global Standards.” INEF Report
No. 58, University of Duisburg-Essen.

Rauch, James E. 1991. “Reconciling the Pattern of Trade with the Pattern of Migration.”
American Economic Review 81 (September): 775-796.

Stephenson, Sherry M. 1997. “Standards, Conformity Assessment and Developing Countries.”
World Bank Policy Research Working Paper No. 1826.

Tressel, Thierry. 2008. “Unbundling the Effects of Reforms.” International Monetary Fund
(February).

Verhoogen, Eric A. 2008. “Trade, Quality Upgrading and Wage Inequality in the Mexican
Manufacturing Sector.” Quarterly Journal of Economics 123(2): 489-530.

World Bank Independent Evaluation Group. 2006. Assessing World Bank Support For Trade,
1987-2004 (Washington, D.C.: The World Bank).

Yeaple, Stephen R. 2005. “A Simple Model of Firm Heterogeneity, International Trade, and
Wages.” Journal of International Economics 65 (January): 1-20.



28

Appendix

Proof of Proposition 1. As explained in the text, a unique solution for ws implies a unique
solution for z, z, and Z. Consider equation (8). By convexity of wy in ws, demand for skilled
labor by producers of high quality goods falls with ws, holding Z and z constant. This effect is
reinforced by the impact of ws on z, which is positive by equation (6), thereby reducing skilled
labor demand and increasing skilled labor supply. It can also be shown that the effect of ws on
skilled labor demand through Z is nonpositive.?* Moreover, because fy is Cobb-Douglas in z and
0s, it can be shown that increasing ws reduces skilled labor demand to zero and decreasing ws
increases skilled labor demand without bound, so exactly one value of ws must exist that solves
equation (8).

We next establish that we are free to adjust parameters to ensure ws > wy. From
equations (8) and (5), increasing pj; increases labor demand directly and through lowering Z but
leaves labor supply unchanged, thereby increasing ws. We are free to increase pj; since we
assume py (= pj;) > pLand my > .. We can also adjust parameters to ensure z < Z < z. This is
clear from equation (7): since u(oy) and p(a) do not enter any other equation, we can
manipulate them to achieve the desired level of Z.m

Proof of Proposition 2. We first establish dz/dt <0. An increase in t raises p, and
therefore lowers z by equation (6), holding ws constant. z could still increase if ws increases, but
we will establish that an increase in both z and ws leads to a contradiction. Note from equation
(8) that an increase in z implies both an increase in skilled labor supply and decrease in skilled
labor demand from low quality producers. We then show that skilled labor demand by high
quality producers cannot increase if ws rises, establishing the contradiction. Note that py
decreases with . We then see from equation (5) that if ws rises, Z must increase, reducing the
number of high quality producers. Moreover, because fy is Cobb-Douglas in z and (s, it follows
that —a2I1 /dwgsdpy > 0, so demand for skilled labor by each high quality producer must fall.

Now we can establish dz/dt > 0. This result follows from equation (5), holding ws
constant. z could still decrease if ws decreases, but from equation (5) we see that it must
decrease more than proportionately to py because Il is homogeneous of degree one in py and
ws. In that case, however, demand for skilled labor by each high-quality producer must rise
because —adIly /dws is homogeneous of degree zero in py and ws. Since lower z implies more
high quality producers, their total demand for skilled labor must increase, implying a
contradiction with the decrease in skilled labor supply and increase in skilled labor demand
implied by dz/dt <0.=

Proof of Proposition 3. First, we establish dz,/dRy > 0. From equations (8) and (5), Ru
increases labor demand directly and through lowering Z but leaves labor supply unchanged,
thereby increasing ws. It follows from equation (6) that z increases. Second, we establish
dz/dRy > 0. This follows from equation (7) because ws increases. Third, we establish that

2! The effect of ws on labor demand through Z equals [0I1y(Z),/0ws - oI1,(Z),/ows]dF(Z)(dZ/dws). Rewriting
equation (5) as HH(Z_,Ws) = HL(Z_,Ws), we have dZ/dWS = [GHH(Z)/GWS - GHL(Z)/GWS]/(EL - TEH). Since m -y < 0,
the result follows.
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dz/dRy < 0. Note that if ws and my increase in the same proportion, z must fall by equation (5).
Because my is Cobb-Douglas, it can be shown that this occurs when the increase in ws is just
enough to offset the increase in Ry and hold dmy /dws constant. Thus if the increase in ws is
greater, by equation (8) labor demand falls unless Z falls. But since z increases, labor supply
increases by equation (8), so we need a matching increase in labor demand. Finally, if the
increase in ws is smaller, z falls by equation (5). Fourth, we establish that f; (olly /opy)dF
increases. Because my is Cobb-Douglas, if ws increases enough to reduce dll, /dpy despite the
increase in Ry, it must also reduce ny. But then Z must rise by equation (5), a contradiction.m

Proof of Proposition 4. First, we establish dz,/dCy > 0. By equation (5), z will increase
unless ws decreases, but by equation (8), with Cy higher ws cannot be lower unless Z is higher.
Also by equation (8), Cy higher and Z higher are consistent with ws higher or lower. To establish
the remainder of the proposition, consider Cy lower and hence z lower. If ws is lower,

fz_m(aHH/aﬁH)dF must be higher, but by equation (6) z must be lower and by equation (7) 2
must be lower. If ws is higher, imports of final goods must be higher since Z is lower and z and Z
must be higher, but f;(anH/aﬁH)dF may be higher or lower.m

Proof of Proposition 5. First, we establish dz/dR,_ > 0. By equation (5), Z will not
increase only if ws decreases. By equation (6), if ws decreases then z decreases. By equation
(8), a lower or unchanged z and a lower ws increase labor demand whereas a lower z decreases
labor supply (and increases labor demand), a contradiction. Second, we establish dz/dR, < 0.
By equation (6), z will not decrease only if ws increases sufficiently, but then by equation (8)
labor demand must fall given that Z increases, and labor supply cannot fall if z does not fall,
establishing a contradiction. Since labor supply falls but labor demand may decrease, the change
in ws is ambiguous. Third, we establish that dZ/dR_ < 0. Since dz/dR_ < 0, we know from
equation (6) that ws,/m_ is smaller, and it then follows from equation (7) that Z decreases.

Finally, since Z increases, if ws increases then f; (0Tl /0py)dF decreases, but if ws decreases

the change in fzm(anH/ap“H)dF is ambiguous.=

Proof of Proposition 6. First, we establish dz,/dC, > 0. By equation (6), z increases
unless ws decreases enough to offset the increase in C.. However, by equation (8) an increase in
C. and a decrease in ws necessarily imply a decrease in z and therefore an increase in labor
demand, in which case a decrease in z generates a contradiction because it implies lower labor
supply. Second, we establish dZ,/dC, > 0. By equation (7), Z increases unless ws decreases
enough to offset the increase in C, but then z must also decrease, a contradiction. To establish
the remainder of the proposition, consider C, lower and hence z and Z lower. If ws is higher,

then by equation (5) z must be higher and therefore both f; (0Tl /0py)dF and imports of final
goods must be lower. If ws is lower, the change in Z is ambiguous, making the changes in both
fz_w(anH/aﬁH)dF and imports of final goods ambiguous as well.=
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Figure 1: Determination of cutoff levels of entrepreneurial talent
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