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Historical background of research in trade
3 periods

» Before 1980, classic theory largely dominated (Ricardian and
Heckscher-Ohlin) both theoretical and empirical research.

> Between 1980s and roughly 2003, models that feature imperfect
competition, especially the ones by Krugman and Helpman,
dominated.

» In the past 10 years, an active group of researchers, inspired by two
seminal papers - Melitz (2003) and Eaton and Kortum (2002).

» Melitz (2003) extends Krugman (1979, 2000) with heterogeneous
firm productivity, focusing on analyzing trading firms rather than
trading countries and sectors.

» Eaton and Kortum (2002) develop a rich structural Ricardian model
that predicts bilateral trade flows without technology parameters
(which are outcomes of estimation).



Part I: Krugman (1979) and its 3 Extensions



New Trade Theory - Krugman (1979)

Why increasing returns to scale (IRTS)?

"New Trade Theory” proposes IRTS as another main reason for

international trade.

» Basic idea:

1. Because of IRTS, similar countries will specialize in different goods
to take advantage of large-scale production, thereby leading to

trade.
2. Because of IRTS, countries may exchange goods with similar factor

content.

» In addition, IRTS may provide new source of gains from trade if it
induces firms to increase their efficiencies.



New Trade Theory - Krugman (1979)

Key features

Monopoly pricing:
» Each firm faces a downward-sloping demand curve.

» No strategic interaction (unlike in the Bertrand or Cournot
models):

» Although each firm's demand curve will depend on the prices
charged by other firms, since the number of firms is large, each firm
ignores its own impact on the demand faced by other firms.

Free entry:

» Firms enter the market until profits are driven to zero for all firms.



New Trade Theory - Krugman (1979)

Model setup

» Endowments: All agents are endowed with 1 unit of labor.

v

Preferences: All agents have the same utility function given by
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» u(0)=0,u" >0and u” <0 (i.e., love of variety).

where:

» Elasticity of demand: o (c) = —C”T/,, > 0 and ¢’ (¢) <0 (assumed).

> nis the number (or mass) of varieties consumed.

» IRTS Technology: Labor used in the production of each variety (/)
is l; = f + qi/p, where f is the fixed cost; g; is quantity produced,;
@ is (labor) productivity.



New Trade Theory - Krugman (1979)

Equilibrium conditions

» Consumers maximize utility subject to budget constraint:
pi ="t (c)

v

This is also the demand facing each individual firm.

v

Firms maximize profits: p; = [U?C(:‘;’ll} (g)

v

Free entry (in the long run): (p,- — %) gi = wf

v

Good and labor market clearing
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Rearranging the equilibrium conditions
» Symmetry: for all firms (i): pi = p; qi = q; ¢i = c.

» Pricing equation:

» Zero-profit condition:
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» Given c, the number of varieties, n, can then be computed by
solving the PP and ZZ equations simultaneously:
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Equilibrium in one graph
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The effects of trade liberalization
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» Suppose that two identical countries open up to trade. This is
equivalent to a doubling of country size.

» Because of IRS, opening up to trade now leads to:

1
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» Increased product variety: ¢ < ¢ & f/zLJerl/w > T

» Pro-competitive/effciency effects: (p/w)1 < (p/w)o = g1 > qo.



How to deal with c?
Constant elasticity of substitution (CES) utility

» CES preferences correspond to the case where:
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where o > 1 is the (constant) elasticity of substitution between
any pair of varieties.

» While CES preferences can bring a lot of convenience in solving
theoretical models, it is often not supported by data.

» The CES-preference assumption has been rejected by some
research in industrial organization long ago (the outcome of
constant markups charged by firms is just unsupported).



Equilibrium outcomes with CES utility

v

Monopoly pricing + CES = constant markups: £ = [ﬁ} é.

» Zero profit 4+ constant markups = constant output per firm:
p _ f + 1
w q ¢

v

Market clearing + constant output per firm =- constant number of

varieti r ntry: n= ——.
arieties per country fra/s

v

Thus, gains from trade come only from access to foreign varieties.



Extension of Krugman (1979) |

Adding inter-industry trade by Krugman and Helpman (1985)

» Helpman and Krugman's (1985) book "Market Structure and
Foreign Trade” integrates Krugman's (1979) model with the
Heckscher-Ohlin model.

» Basic Strategy:

1. Start from the integrated equilibrium, but allow IRTS in some
sectors.

2. Provide conditions such that integrated equilibrium can be
replicated under free trade.

3. Build on the observation that each variety is only produced in one
country, but consumed in both, to make new predictions about the
structure of trade flows under free trade.



Extension of Krugman (1979) I
Krugman (AER 1980)

» Main result: Home-market effects.

> In the presence of trade costs, countries will tend to export those
goods for which they have relatively large domestic markets.

» Basic idea:

» Because of IRS, firms will locate in only one market.

» In the presence of trade costs, firms prefer to locate in larger
markets.

» Logic is very different from neoclassical trade theory in which larger
demand tends to be associated with imports rather than exports.



Extension of Krugman (1979) Il

From New Trade Theory To Economic Geography

>

Krugman (JPE 1991) adds one additional assumption to Krugman
(1979, 1980) — workers are perfectly mobile across the two
countries/regions.

In equilibrium, mobile workers move to where their real wage is
highest.

Workers are attracted to the already larger region because of the
higher nominal wages and the wider array of varieties available
there (lower price index).

Extent of agglomeration depends (naturally) on the relative
importance of the IRTS good in tastes, and the share of workers
who are mobile.

This paper is extremely influential in economic geography, which
describes the endogenous distribution of economic activities across
space (i.e., agglomeration).



Part Il: Firms and Trade



Motivation for the study of firms in international trade

» In Neoclassical Trade Theory, firms are treated as a black box.

» Supply side is described by a set of production functions,
transforming factors (capital, labor) into consumption goods.

» Krugman (1979) and its subsequent extensions start introducing
firms into trade models, and deliver predictions about
intra-industry trade.

» However, firms are assumed to be homogeneous; but in reality,
they are very different even within a narrowly-defined sector.

» Thus, both classic and new trade theory are of limited use for
studying firm-level issues in international trade.



Some empirical facts that need to be explained by richer
models
» Since the 1990s, firm-level data became available for both

developed and developing countries. Researcher started studying
the characteristics of trading and non-trading firms. They find that

1. Only a small fraction of firms export;

2. Firms appear to be heterogeneous in productivity, factor inputs, and
trade behavior;

3. Most exporting firms sell to multiple markets;
4. Most firms sell most or all of their output domestically;

5. Exporters appear to be systematically different from non-exporters:
larger, more productive, more skill intensive;

6. Trade liberalization leads to market share reallocations towards
more productive firms, thereby increasing aggregate productivity;

7. Exporters' entry and exit (the extensive margin) play an important
role in shaping cross-sectional variation in aggregate exports.



Both trading and non-trading firms are heterogeneous in
terms of productivity

percentage of plants

<025 025 030- 035 042- 050- 059- 071- 084 100- 119- 114- 168 200- 238 283 336 >400
030 035 042 050 059 071 084 100 119 141 168 200 238 283 336 400

ratio of labor productivity

O Nonexporters BExporters



Only a small fraction of firms in a sector export

Fraction of
Fractionof ~ Fraction of  Firms that
Percent of All  Firms that Firms that Import &

NAICS Industry Firms Export Import Export
311 Food Manufacturing 6.8 0.23 0.15 0.10
312 Beverage and Tobacco Product 0.9 0.30 0.18 0.11
313 Textile Mills 0.8 0.57 0.44 0.37
314 Textile Product Mills 2.7 0.19 0.14 0.09
315 Apparel Manufacturing 3.6 0.22 0.23 0.15
316 Leather and Allied Product 0.3 0.56 0.53 0.40
321 Wood Product Manufacturing 4.8 0.21 0.09 0.06
322 Paper Manufacturing 1.5 0.48 0.25 0.21
323 Printing and Related Support 11.1 0.15 0.05 0.03
324 Petroleum and Coal Products 0.5 0.34 0.18 0.14
325 Chemical Manufacturing 33 0.65 0.40 0.36
326 Plastics and Rubber Products 39 0.59 0.34 0.29
327 Nonmetallic Mineral Product 43 0.19 0.15 0.09
331 Primary Metal Manufacturing 1.5 0.58 0.32 0.29
332 Fabricated Metal Product 20.6 0.30 0.12 0.10
333 Machinery Manufacturing 8.7 0.61 0.30 0.28
334 Computer and Electronic Product 39 0.75 0.50 0.47
335 Electrical Equipment, Appliance, 1.7 0.70 0.46 0.41
336 Transportation Equipment 34 0.57 0.35 0.31
337 Furniture and Related Product 6.5 0.16 0.12 0.07
339 Miscellaneous Manufacturing 9.3 0.32 0.20 0.17
Aggregate Manufacturing 100 0.35 0.20 0.16

Notes: Data are for 2007 and are for firms that appear in both the U.S. Census of Manufacturers and the LFTTD. Firm
exports and imports measured using customs information from LFTTD. Column 2 summarizes the distribution of
manufacturing firms across three-digit NAICS industries. Remaining columns report the percent of firms in each
industry that export, import and do both.



For those that export, exports account for a small share
the firm's output
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Figure 1: Export Intensity Distributions
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A small fraction of exporting firms in a country account for
most of the country’s exports
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Exporters are associated with more 'positive’ attributes

Table 2 Exporter premia in US manufacturing

(1) (2) (3)

Log employment 1.19 1.19 -

Log shipments 1.48 1.08 0.08

Log value added per worker 0.26 0.1 0.10

Log TFP 0.02 0.03 0.05

Log wage 0.17 0.06 0.06

Log capital per worker 0.32 0.12 0.04

Log skill per worker 0.19 0.11 0.19

Additional covariates None Industry fixed effects Industry fixed effects,

log employment




Different modes to serve foreign markets

» Firms have (at least) two modes of servicing a foreign market.
» The first mode is exporting.

» The second mode is to service the foreign markets via FDI
(Horizontal FDI).

» Traditional trade theory neglects how each mode is determined.

» MNEs may also arise when a firm finds it optimal to fragment the
production process and undertake different parts of the production
in different countries (Vertical FDI).

» Traditional trade theory, which focuses mostly on single-country
production, fails to explain the quickly evolving international
production patterns that drive world trade.



Why should we care about multinational firms?

Answer: Because they are important in the global economy:

» Value added of all MNEs (including parent firms) was around 8 tr
USD in 1997, which was roughly 25% of world GDP.

» Excluding parent firms, about 10-12% of world GDP is accounted
for by foreign affiliates (in 2007).

» Also, 1/3 of the volume of world trade is intra-firm trade
(transactions that happen within firm boundary.

» In 2004, 36.1% of total U.S. imports were intra-firm.

» About another third of the volume of world trade is accounted for
by transactions in which MNEs are in one of the two sides of the
exchange (71% of U.S. exports).

» The 700 largest MNEs account for roughly 50% of world R&D
spending and close to 70% of world business R&D spending.



Trend of FDI Flows

Figure 11. FDI inflows, global and by groups of economies, 1980-2008
(Billions of dollars)
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Source: UNCTAD FDITNC database (www.unctad.org/fdistatistics) and UNCTAD Secretariat estimates.



Figure 1.22. TNCs account for one-guarter of world GDP, 2010

(Per cent and trillions of dollars?)
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Organization of multinational production
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Productivity distribution of FDI, exporting, and
non-exporting firms (Belgium)
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Source: EFIM. Note: Data for Belgium 2004.



FDI and exporting firms are more associated with better
performance measures

Trading Premia in U.S. Manufacturing, 1997

(1) Exporier premia {2} Importer premia  (3) Exporter & imporier premia

Log employment 1.50 1.40 1.75
Log shipments 0.29 0.26 0.31
Log value-added per worker 0.23 0.23 0.25
Log TFP 0.07 0.12 0.07
Log wage 0.29 023 0.33
Log capital per worker 0.17 0.13 0.20
Log skill per worker 0.04 0.06 0.03

Seurces: Data are for 1997 and are for firms that appear in both the U8, Census of Manufacturers and
the Linked Longitudinal Firm Trade Transaction Database (LFTTD).

Notes: All results are from hivariate ordinary least squares regressions of the firm characteristic listed on
the left on a dummy variable noted at the top of each column as well as industry fixed effects and firm
employment as additional controls. Employment regressions omit firm employment as a covariate. Total
factor productivity (TFP) is computed as in Caves, Christensen, and Diewert (1982},
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