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Empirical challenge to Krugman

@ There is a lot of heterogeneity across firms, within any sector.
o Very few firms export (import, engage in FDI).
o Exporters are very different from non exporters.

@ There is a lot of reallocation between firms within sectors.
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Productivity dispersion

TABLE 2—PrLanT-LEVEL PRODUCTIVITY FACTS

Variability Advantage of exporters

Productivity measure (standard deviation (exporter less nonexporter
(value added per worker) of log productivity) average log productivity, percent)
Unconditional 075 33

Within 4-digit industries (.66 15

Within capital-intensity bins 067 20

Within production labor-share bins 073 25

Within industries (capital bins) (.60 9

Within industries (production labor bins) .64 11

Nuotes: The statistics are calculated from all plants in the 1992 Census of Manufactures. The “within” measures subitract the
mean value of log productivity for each category. There are 450 4-digit industries, 500 capital-intensity bins (based on total
assets per worker), 300 production labor-share bins (based on payments to production workers as a share of total labor cost).
When appearing within industries there are 10 capital-intensity bins or 10} production labor-share bins.

Figure: Bernard Eaton, Jensen and Kortum (2003) AER.
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Exporters are few

Exporting By U.S. Manufacturing Firms, 2002

Percent of Mean exporis as a
Percent of Jirms that prercent of lotal
NAICS indusiry firms export shifrmenis
311 Food Manufacouring 6.8 15
312 Beverage and Tobacco Product 0.7 7
313 Texiile Mills Lo 13
314 Textile Product Mills 1.9 12
315 Apparel Manufacturing 32 14
316 Le r and Allied Product 0.4 13
321 Wood Product Manufacturing B.5 19
322 Paper Manufacouring 1.4 a9
323 Printing and Related Supporn 1.9 14
324 Perroleum and Coal Producis 0.4 12
325 Chemical Manufacouring 3.1 14
326 Plastics and Rubber Producis 4.4 10
327 Nonmemllic Mineral Product 4.0 9 12
331 Primary Metal Manufacturing 15 50 10
332 Fabricated Memal Produc 19.9 14 12
335 Machinery Manufacouring 9.0 33 16
334 Computer and Elecironic Product 45 38 21
33 rical Equipment, Appliance L7 38 13
336 Transportation Equipment 34 28 13
337 Furniture and Related Product 6.4 7 10
3390 Miscellaneous Manufacturing 9.1 2 15
Agpregate manufacturing 100 18 14

Sources: Dara are from the 2002 7.8, Census of Manufaciures.

Figure: Bernard, Jensen, Redding and Schott (2007) JEP.
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Exporters are different

Exporter Premia in U.S. Manufacturing, 2002

Exporier frremia
(1) (2) (3)
Log employment 1.19 0.97
Log shipments 1.48 1.08 0.08
Log value-added per worker 0.26 0.11 0.10
Log TFP 0.02 0.03 0.05
Log wage 0.17 0.06 0.06
Log capital per worker 0.52 0.12 0.04
Log skill per worker 0.19 0.11 0.19
Additional covariates None Industry fixed Indusiry fixed
effects effects, log

employment

Sowrces: Data are for 2002 and are from the US. Census of Manufactures.

Notes: All resulis are from bivariate ordinary least squares regressions of the firm characteristic in the first
column on a dummy variable indicating firm’s export status. Regressions in column 2 include industry
fixed effects. Regressions in column 3 include indusiry fixed effects and log firm employment as
controls. Total factor productivity (TFP) is computed as in Caves, Christensen, and Diewert (1982).
“Capital per worker” refers to capital stock per worker. “Skill per worker” is nonproduction workers per
total employment. All resulis are significant at the 1 percent level.

Figure: Bernard, Jensen, Redding and Schott (2007) JEP.
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ers are few

Exporting and Importing by U.S. Manufacturing Firms, 1997

Percent of firms

Percent of all  Percent of firms  Percenl of firms  thal impori &

NAICS industry firms thal expart ihat fmport expart
411 Food Manufacwuring 7 17 10 7
412 Beverage and Tobacco Product 1 28 19 1
313 Texdle Mills 1 47 31 24
214 Texiile Product Mills 2 19 13 9
415 Apparel Manufacwuring f 16 15 9
316 Leather and Allied Produce 0 43 43 30
421 Wood Product Manufaciuring 5 15 ) 3
22 Paper Manufacuuring 1 42 18 15
Printing and Related Support 13 10 3 2
24 Perroleum and Coal Products 0 23 7 14
Chemical Manufacturing 3 56 a0 6
326 Plastics and Rubber Producs 5 42 20 16
477 Nonmeallic Mineral Product 4 16 11 T
331 Primary Meeal Manufacturing 1 51 23 21
332 Fabricared Mesal Product 20 21 8 L]
333 Machinery Manufacouring 9 47 22 19
234 Computer and Elecwronic Produce 4 65 40 7
435 Elecrrical Equipment, Appliance 2 58 a5 30
36 Transportation Equipment 3 40 22 18
& urniture and Related Produce G 13 8 B
230 Miscellanecus Manufacturing 7 31 19 15

Agpregate manufacturing 100 W 14 n

Sources Data are for 1997 and are for firms that appear in both the U.5. Census of Manufactures and the
Linked-Longitudinal Firm Trade Transaction Database (LFTTD).

Notes: The first column of numbers summarizes the distribution of manufacturing firms across three-
digit NAICS industries. Remaining columns report the percent of firms in each indusery that export,
import, and do both.

Figure: Bernard, Jensen, Redding and Schott (2007) JEP.
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Exporters and importers are diffe

Trading Premia in U.S. Manufacturing, 1997

(1) Exporter premia  (2) Importer premia  (3) Exporter & importer prem

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 0.23 0.33
Log capital per worker 0.17 0.13 0.20
Log skill per worker 0.04 0.06 0.03

Sources: Data are for 1997 and are for firms that appear in both the U.S. Census of Manufacturers anc
the Linked-Longitudinal Firm Trade Transaction Database (LFTTD).

Notes: All results are from bivanate ordinary least squares regressions of the firm characteristic isted o
the left on a dummy variable noted at the top of each column as well as industry fixed effects and firn
employment as additional controls. Employment regressions omit firm employment as a covariate. Tota
factor productvity (TFP) i1s computed as in Caves, Chnistensen, and Diewert (1982).

Figure: Bernard, Jensen, Redding and Schott (2007) JEP.
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Intensive and extensive margins of trade

@ One can decompose aggregate trade flows into two margins,

o Intensive margin (exports per firm)
e Extensive margin (number of exporters)
Xj=AgX;  with Ay =32
y =y U - X
X,J = N,J)_(,J with Xjj = ATU ZXU ((U)

InN; = ay+BylnAj+ayInX;+ej;

e Eaton, Kortum and Kramarz (2004) find,

By = 1—-pB,=.875
v = 1—79y=.617
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The extensive margin of trade
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Figure 2: Entry and Market Size

Figure: Eaton, Kortum and Kramarz (2004) AER P&P.
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Melitz model: assumptions

Heterogeneity assumptions

o Firms differ in labor productivity
@ Productivity is random, unobserved before firm starts.

Trade barrier assuptions

e Firms face iceberg (variable) trade costs.

@ Firms face fixed export costs.
Simplifying assuption

@ Symmetric countries, so that w = w* = 1.
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Preferences (as in Krugman)
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Demand (as in Krugman)
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Technology and pricing (almost as in Krugman)

@ Increasing returns to scale technology:

q
g.9)=F+—

P

@ Note: firm level productivity ¢ will differ across firms.

@ Iso-elastic demand = constant mark-up over marginal cost:

o

1
p(e) = -1y’ Vwst ¢ (w)=¢
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@ Profits increase with productivity,

c—1 \"'R
ﬂ(qv):( - qu) - f

o Note: low productivity (¢ — 0) firms exit to avoid negative profits.
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Aggregation

Endogenous mass of firms, M.

Endogenous distribution of productivities, p (¢) d¢.

Convenient "aggregate" productivity,

p= </0°° ¢ (9) dfp)all

Aggregate variables (prices, revenue, profits),

P = Mop(p)
R = Mr(p)
IT = Mmn ()
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o Free entry: fixed entry cost £, then draw productivity ¢ from p.d.f.
g () over R .
@ Exogenous exit from Poisson death shock with probability 6.

o Endogenous exit if negative profits. All firms ¢ < ¢ exit,
m(9*) =0

@ Endogenous productivity distribution

89 i o> o
={ oy "P=9
K ((P) { 0 otherwise,
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"Zero cutoff profits" condition

o "Average" productivity,

(97) = <1_Gl(q)) /: 9" g (9) dgv) .

@ Average profits are profits of the "average" firm, @ = 7 (@ (¢*)).

@ Profits of the marginal firm directly related to average profits,

R B e
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Endogenous entry

@ Value of entering is expected stream of profits minus entry cost,

S 1-G (")
E t E E
vi=E 1-96)n —f-| = T—f
Y a-0rle) ] :
@ Free entry drives down expected profits to zero,
vE <o (FE)
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General equilibrium

e Firms below ¢* exit (ZCP).
@ Free entry drives down (expected) profits to zero (FE).
o Labor markets clear (LMC).

P * c—1
7 (¢*) =0  (Zero Cutoff Profits) T=f [(ff’((;ﬁ >> _
vE=0 (Free Entry) PN ot
R=1 (Labor Market Clearing) 1—GL(¢*)
M = o(7t+f)

@ (ZCP) and (FE) solve for ¢* and 7; (LMC) and 7 solve for M.
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Survival threshold

(Zero Cutoft Profit) (Free Entry)

*

Figure 1: Determination of the Equlibrium Cutoff ¢* and Average Profit 7
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Ownership structure

e Stationary equilibrium: exit mass = entry mass: Mf = 1_‘5GM(¢).
@ Expected profits of firm owners cover the financing of entrants:

fEME =TL
@ All firms owned by a continuum of competitive mutual funds that
hold diversified portfolios of firms.

Note: no financing frictions.
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Variable and fixed trade costs

@ lceberg trade cost: T.
o Fixed export cost: FX = Yoo (1 —5)t X =X/,
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Selection into exporting

o Export profits: 7% (¢) = (%%P)‘Fl g _ X
e Note: low productivity firms (¢ — 0) do not export to avoid negative

profits.
@ Only firms with productivity above @3} export,

1
* * fX o1 —
™ (9x) =0 = ¢ :T<f) ¢ (ZCPX)
@ Empirically motivated restriction:
1
fX -1

so that not all firms export.
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Trade equilibrium

@ Profits derived from domestic and export sales,

_ . 1-6(¢x)
=71 (¢*) + prob* X (9%, with probX = —— X2
@ Equilibrium determined by,
( 1
X o— %
ox=7(7)" 9 ZCPX)

SfE

1=6le7),
o (7T+f+probX fX)
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Selection under trade
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Sales and profits
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Trade and aggregate productivity

@ Opening up to trade induces reallocation towards more productive
firms.

o Aggregate productivity goes up.
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