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Objectives
Model firms in a network both selling outputs and buying inputs
Connect these interactions with firm employment
Interpret the facts on firm-level exporting and importing
Do it in a general-equilibrium setting

At this point its still largely an untested theory ...



A Peek at the Data

Thanks to: Kramarz, Martin, Mejean (2014)



Table 1: Customers per French Exporter

Destination Market

Lithuania Denmark UK Germany
Market Size (Sbillions) 18 94 882 1480
Customers per Exporter:
Mean 4.2 7.1 17.9 24.9
Percentiles:
25th 1 1 1 2
50th 2 2 3 4
75th 4 5 9 12
90th 9 12 25 35
95th 15 21 48 70
99th 40 77 224 329

Data are for 2005.



French exporters, adjusted for market share
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Figure 2: French Exporters and Market Size
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Figure 3: Buyers per French Exporter, by Destination

market size ($ billions)

o T
ecs e pE
® BE
®GB
epT
o N\L
LU o EFe AT
® SE
Pl op
®Cy o5
o
ot TOEE He cz
T ® SK
1 1 1 1 1
1 10 100 1000 10000



Related Literature

e Firm-level imports: Biscourp and Kramarz (2007); Hummels, Jorgenson,
Munch, and Xiang (2011); Blaum, Lelarge, and Peters (2014); Kramarz,
Martin, and Mejean (2015); Antras, Fort, Tintelnot (2015).

e Networks: Chaney (2014); Eaton, Eslava, Jinkins, Krizan, and Tybout
(2014); Bernard, Moxnes, and Ulltveit-Moe (2014)

e Theoretical elements: BEJK (2003); Melitz (2003); EKK (2011); EKS
(2013); Garretto (2013); Oberfield (2014)



A Model of Firm-to-Firm Trade



Production
Many countries 1 = 1, ..., N/, trading subject to iceberg trade costs, d,,;
Firm 7 in country ¢ produces CRS:

K
Qi(5) = 2i(5) T] mu.s(4)°
k=1

Country ¢ endowed with measure of firms with efficiency above z:

pi(z) =Tz’

The task k input my, ;(7) is purchased at cost cy, ;(J)



Simple Example
e Task 1 perfomed by labor, c; ;(j) = w;
e Task 2 by intermediate good, c3 ;(j) = p;

e Implies that a measure p,,(c) of firms can supply n at a cost below c:

N 0
pnlc) = (Z 1; (wiﬁp;}[_ﬁdm) ) !
1=1



Assessment

e With fixed cost of selling and monopolistic competition, Melitz-Chaney ...

e ... which describes behavior of French exporters in EKK

e But fails to capture:
— granularity of demand (few customers per firm)
— network of firms supplying each other unique inputs

— firm-level importing and exporting



Back to the Model

e Drop fixed cost of selling and monopolistic competition, but add idiosyn-
cratic costs of carrying out tasks:

Ck,i(j) — min { wk,z))p}ry,lzn(])}

qk.i(J

® ... where assume i.1.d.:

Pr |ak,i(7) < q| = F(q)

e ... and derive:

Pr [ckﬂ-(j) < c} = Gy 4(c)



Matching: Buyers finding Suppliers

e A firm in 2 looking for low cost suppliers of intermediates to carry out task
k is exposed to suppliers with cost c at intensity

er,i(c) = A ipi(c)™

e Measure pu;(c) of firms can supply ¢ at a cost below ¢, but firm is aware
of a countable number, distributed Poisson with parameter:

C )\k . .
pri(e) = || eri()dpi(r) = (o)

e Assume buyer has all the bargaining power so price equals cost



o If:

e [ hen:

with

Key Result

_ —0(1—
Flq)=e® " =ema 7

pn(c) = Trc

B

I

K
_ 0 0 _
T =Y Tid,, (g)\k,ﬂ?/ T wk,z’)
i k=1



Discussion

e System of T's is well behaved, given wages, if for each i, Ay ; = 0 for
some k

o If all Ay ;'s are zero, then back to our simple example, with § =1 and:

A
w; = ]] wk,kz'
k=1

e Otherwise, every T increasing in any 1} or Ak



Implications: Distributions

e Price of low-cost intermediate for task k:

i _ 0y /0 6
Pr [plrg;n(]) < p] =1 — e_Pk,i(p) —1—e ¢)‘k,zTZ‘ p

e Cost of carrying out task k:

= 0
Pr [Ck,i(j) < C} = Gpi(c) =1—e ~hi%

e ... where
_ 0 0 _



Implications: Shares
e Probability w;?/ik,i that a firm performs task k using its workers

e Aggregate labor share:

K 79
ki

BZ — Z Bk:
k:]. _k,’L

e Measure of firms from ¢ that can supply n at cost below c:

o 17 —55k) o
pni(c) = (Tidyy | =g, | ¢
k=1

e Trade share: m,; = u,;(c)/u,(c)



Closing the Model



Households and the Cost of Living
e Utility function is like the production function but with a4, in place of 5,
e Households choose final goods like firms choosing intermediates

e Exact price index for households:

PY =TI (Ek:n) o/



Goods Market Clearing

Total production in country :

N

Yi= Y mui [(1— of)XE + (1= BH)Yn)

n=1

. where 67% is labor share in production and oz% is defined in parallel,

with ay in place of 5,

Country ¢ is endowed with L,ZL- workers of type [ who are able to perform

tasks k € €

Next, solve for equilibrium wages w

[

7;1

where wy, ; = wé for k € €



Labor Market Clearing

e Irade balance and income:

C _ ~L 171
Xy =Y =) wl;
l

e Labor market equilibrium:

7l _ IyvLo ol
w;Li = ;Y™ + ;Y

[

e Here Bé (and likewise o, with oy, in place of 3) are given by:




Numerical Exploration of Aggregates



Table 2: Baseline Parameter Settings for Simulation

Parameter symbol value
Pareto parameters:
efficiency distribution theta 5
price distribution phi 2
Technology level per person T /L 3.6
World labor force L 1
Labor by type (fractions of labor force): LA
nonproduction (service) 0.6
production 0.4
Iceberg trade cost d 1.2
Tasks, by type:
service tasks:
number of tasks K 4
total share beta 0.4
production tasks:
number of tasks K 12
total share beta 0.6
Task shares in consumption (same as for production) alpha
Outsourcing parameters: lambda
service 0
production 0.2




Table 3: Aggregate Results of Simulation

Country Size

L=0.001 L=0.009 L=0.09 L=0.2 L=0.3 L=0.4

Production value added:
Share of GDP 0.126 0.126 0.128 0.130 0.131 0.132
Share of gross production 0.31 0.31 0.30 0.29 0.28 0.28
Fraction of production tasks outsourced: 0.48 0.48 0.50 0.51 0.53 0.54

1. Production value added does not include service tasks (i.e. purchased services)
2. Wage is normalized so that labor income of the World is 1
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Country Size

L=0.001 L=0.009 L=0.09 L=0.2 L=0.3 L=0.4

Production value added:
Share of GDP 0.126 0.126 0.128 0.130 0.131 0.132
Share of gross production 0.31 0.31 0.30 0.29 0.28 0.28
Fraction of production tasks outsourced: 0.48 0.48 0.50 0.51 0.53 0.54
Import share of production 1.00 0.97 0.79 0.61 0.49 0.39

Wage:

service 0.87 0.87 0.91 0.94 0.98 1.00
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Table 3: Aggregate Results of Simulation

Country Size

L=0.001 L=0.009 L=0.09 L=0.2 L=0.3 L=0.4
Production value added:
Share of GDP 0.126 0.126 0.128 0.130 0.131 0.132
Share of gross production 0.31 0.31 0.30 0.29 0.28 0.28
Fraction of production tasks outsourced: 0.48 0.48 0.50 0.51 0.53 0.54
Import share of production 1.00 0.97 0.79 0.61 0.49 0.39
Wage:
service 0.87 0.87 0.91 0.94 0.98 1.00
production 1.02 1.02 1.03 1.03 1.04 1.05
Skill premium (service/production) 0.85 0.86 0.88 0.91 0.94 0.96
Real wage:
service 1.45 1.46 1.50 1.55 1.58 1.62
production 1.71 1.71 1.70 1.69 1.69 1.69
Welfare (real per capita consumption) 1.55 1.56 1.58 1.61 1.63 1.64

1. Production value added does not include service tasks (i.e. purchased services)
2. Wage is normalized so that labor income of the World is 1



Table 4: Aggregate Results with Different Trade Costs

Trade Cost (small country, L=.009) Trade Cost (large country, L=0.3)
10000 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00
Production value added:
Share of GDP 0.06 0.09 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13
Share of gross production 049 043 0.31 0.27 0.26 0.32 0.31 0.28 0.26 0.26
Fraction of prod. tasks outsourced: 0.19 0.29 0.48 0.55 0.57 0.47 048 0.53 0.56 0.57

1. Production value added does not include service tasks (i.e. purchased services)
2. Wage is normalized so that labor income of the World is 1



Table 4: Aggregate Results with Different Trade Costs

Trade Cost (small country, L=.009)

Trade Cost (large country, L=0.3)

10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00

Production value added:
Share of GDP 0.06 0.09 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13
Share of gross production 049 043 0.31 0.27 0.26 0.32 0.31 0.28 0.26 0.26
Fraction of prod. tasks outsourced: 0.19 0.29 048 0.55 0.57 047 048 053 056 0.57
Import share of production 0.00 0.76 0.97 0.99 0.99 0.00 0.11 0.49 0.65 0.70

1. Production value added does not include service tasks (i.e. purchased services)

2. Wage is normalized so that labor income of the World is 1



Table 4: Aggregate Results with Different Trade Costs

Trade Cost (small country, L=.009)

Trade Cost (large country, L=0.3)

10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00

Production value added:
Share of GDP 0.06 009 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13
Share of gross production 049 043 0.31 0.27 0.26 0.32 0.31 0.28 0.26 0.26
Fraction of prod. tasks outsourced: 0.19 0.29 048 0.55 0.57 047 048 053 056 0.57
Import share of production 0.00 0.76 0.97 0.99 0.99 0.00 0.11 0.49 0.65 0.70

Wage:

service 0.73 0.62 0.87 098 1.02 093 094 098 1.00 1.02
production 1.34 100 1.02 0.99 0.97 1.11 111 1.04 099 0.97
Skill premium (service/production) 055 062 086 099 1.04 0.83 085 094 101 1.04

1. Production value added does not include service tasks (i.e. purchased services)

2. Wage is normalized so that labor income of the World is 1



Table 4: Aggregate Results with Different Trade Costs

Trade Cost (small country, L=.009)

Trade Cost (large country, L=0.3)

10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00
Production value added:
Share of GDP 0.06 0.09 0.13 0.13 0.13 0.12 0.13 0.13 0.13 0.13
Share of gross production 049 043 0.31 0.27 0.26 0.32 0.31 0.28 0.26 0.26
Fraction of prod. tasks outsourced: 0.19 0.29 048 0.55 0.57 047 048 053 056 0.57
Import share of production 0.00 0.76 0.97 0.99 0.99 0.00 0.11 0.49 0.65 0.70
Wage:
service 0.73 0.62 0.87 098 1.02 093 094 098 1.00 1.02
production 1.34 100 1.02 0.99 0.97 1.11 111 1.04 099 0.97
Skill premium (service/production) 055 062 086 099 1.04 0.83 085 094 101 1.04
Real wage:
service 098 1.10 146 166 174 142 145 158 169 1.74
production 1.78 1.76 171 168 1.67 1.71 171 169 168 1.67
Welfare (real per capita cons.) 130 136 156 167 1.71 1.54 155 163 169 1.71

1. Production value added does not include service tasks (i.e. purchased services)

2. Wage is normalized so that labor income of the World is 1



Firm-Level Implications



Matching: Suppliers finding Buyers

e Poisson number of potential customers in n (task k) for a firm delivering

there at cost c:

(Ln + Mn) ey n(c)

e Poisson number of actual customers in n (any task) for a firm delivering
there at cost c:

n(€) = (Ln + Mp) 3" egn(c) |1 = G n(c)]
k

e Probability of this firm having at least one customer in n:

1 — e_nn(c)



Measure of Producers by Source

e Poisson number of customers anywhere for a firm from ¢ with cost c in the
home market:

n?/(c) — Znn(Cdml)

e Measure of firms producing in 2:

M; = /Ooo (1 — 6_"?/(60 dpi;(c)



Firm Entry by Destination Market

e Measure of firms from ¢ selling in n:

©. @)
Noi= [ (1= 74 dpyi(c)
e We can compute entry, and how it relates to market size

e ... even though the model has no fixed cost of selling in a market



Table 5: Firm-Level Results of Simulation

Country Size

[=0.001 L=0.009 L=0.09 L=0.2 L=0.3 L=0.4

Measures of firms:
producing 0.02 0.14 1.60 3.95 6.32 8.80
selling 0.08 0.61 3.93 7.38 10.15 12.67
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Table 5: Firm-Level Results of Simulation

Country Size

L=0.001  L=0.009 L=0.09 L=0.2 L=0.3 L=0.4
Measures of firms:
producing 0.02 0.14 1.60 3.95 6.32 8.80
selling 0.08 0.61 3.93 7.38 10.15 12.67
Measures normalized by Labor:
producing 15.7 15.9 17.8 19.8 21.1 22.0
selling 84.9 67.6 43.7 36.9 33.8 31.7
Fraction of firms selling domestically: 0.02 0.11 0.53 0.74 0.83 0.88
Mean # customers per firm: 1.13 1.44 2.56 3.47 4.12 4.68
Size distribution (percentiles):
25th 1 1 1 1 1 1
50th 1 1 1 1 1 1
75th 1 1 2 2 3 3
90th 1 2 4 5 6 7
95th 2 3 7 10 12 14
99th 3 8 22 34 43 51




Table 6: Firm-Level Results with Different Trade Costs

Trade Cost (small country, L=.009) Trade Cost (large country, L=0.3)

10.00 180 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00

Measures of firms:
producing 029 009 0.14 0.19 0.22 11.4 9.6 6.3 6.8 7.3
selling 0.29 0.21 061 091 1.07 11.4 10.8 10.1 11.7 12.7




Table 6: Firm-Level Results with Different Trade Costs

Trade Cost (small country, L=.009) Trade Cost (large country, L=0.3)
10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00
Measures of firms:
producing 029 009 0.14 0.19 0.22 11.4 9.6 6.3 6.8 7.3
selling 0.29 021 0.61 091 1.07 114 10.8 10.1 11.7 12.7
Measures normalized by Labor:
producing 31.9 95 159 216 244 379 320 211 226 244

selling 319 237 67.6 101.6 1185 379 361 33.8 389 424




Table 6: Firm-Level Results with Different Trade Costs

Trade Cost (small country, L=.009)

Trade Cost (large country, L=0.3)

10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00
Measures of firms:
producing 029 009 0.14 0.19 0.22 11.4 9.6 6.3 6.8 7.3
selling 0.29 021 0.61 091 1.07 114 10.8 10.1 11.7 12.7
Measures normalized by Labor:
producing 31.9 95 159 216 244 379 320 211 226 244
selling 319 23.7 67.6 101.6 1185 379 36.1 33.8 389 424
Fraction of firms selling domestically: 1.00 0.60 0.11 0.06 0.04 1.00 1.00 0.83 0.61 0.52




Table 6: Firm-Level Results with Different Trade Costs

Trade Cost (small country, L=.009)

Trade Cost (large country, L=0.3)

10.00 1.80 1.20 1.05 1.00 10.00 1.80 1.20 1.05 1.00
Measures of firms:
producing 029 009 0.14 0.19 0.22 11.4 9.6 6.3 6.8 7.3
selling 0.29 021 0.61 091 1.07 114 10.8 10.1 11.7 12.7
Measures normalized by Labor:
producing 31.9 95 159 216 244 379 320 211 226 244
selling 319 23.7 67.6 101.6 1185 379 36.1 33.8 389 424
Fraction of firms selling domestically: 1.00 0.60 0.11 0.06 0.04 1.00 1.00 0.83 0.61 0.52
Mean # customers per firm: 233 152 144 147 148 573 523 412 408 4.14
Size distribution (percentiles):
25th 1 1 1 1 1 1 1 1 1 1
50th 1 1 1 1 1 1 1 1 1 1
75th 2 1 1 1 1 3 3 3 3 3
90th 4 2 2 2 2 9 8 6 6 6
95th 6 3 3 3 3 17 16 12 12 12
99th 19 9 8 8 8 66 59 43 43 44
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1000000

100000

10000

Figure 2: French Exporters and Market Size
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buyers per exporter
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Figure 3: Buyers per French Exporter, by Destination
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Figure 6: Buyers per Supplier, by Destination
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