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O-Ring Production

MOtivation Networks

Introduction

» Kremer’s (1993) O'Ring production process: The value of a firm’s output
dramatically decreases if a single task fails.

» Main result: Firms producing high-quality output use skilled workers for all their
tasks.

» Within firm clustering of skilled workers

» Across firms: Skill-intensive firms trade more with each other

» Corollary: A firm’s choice of quality and skill intensity depends on the quality and
skill intensity of its suppliers and customers.
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O-Ring Production

MOtivation Networks

Introduction
» Kremer’s (1993) O'Ring production process: The value of a firm’s output
dramatically decreases if a single task fails.

» Main result: Firms producing high-quality output use skilled workers for all their
tasks.

» Within firm clustering of skilled workers

» Across firms: Skill-intensive firms trade more with each other

» Corollary: A firm’s choice of quality and skill intensity depends on the quality and
skill intensity of its suppliers and customers.

» We study this interconnection empirically and in a quantitative model.
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Case study: Turkish automobile industry

Table 3 Factors affecting supplier relationships

Table 4 Factors contributing to the success of AMT

Overall
position

1

2

Factor

Adoption of new manufacturing
Ppractices

Increasing competition in the
market

Changes in the technology of
products

Economic factors

Pressure from customers

Government policies

Average
rank

271
295
323
328

3.84
499

Standard
deviation

1.33

The ranking scale was from 1 (most important) to 6 (least
important).
Significance level <0.001 on one-way ANOVA.

Overall  Factor Average Standard
position rating deviation
1 Using groups or team working 1.34 1.09
2 Top management involvement 142 131
3 Cooperative relationships with 1.58 130
customers
4 Cooperative relationships with 171 116
parts suppliers
5 Clear objectives established prior  1.78 141
to AMT implementation
6 Coordinated business and 1.86 121
manufacturing strategies
7 Having multiskilled workers 2.00 1.29
8 Compatibility with existing 222 129
systems
9 Support of AMT suppliers 2.54 1.50
10 Auvailability of external technical ~ 2.58 1.70
expertise
Notes:
n =83

Data are given on the rating scale from 1 (most important) to 7
(least important) (original scale inverted to be consistent with data
in Table 3).

Significance level <0.001 on one-way ANOVA.

Source: Gules and Burgess (1996). AMT = Advanced manufacturing technology.

O-Ring Production
Networks

Introduction
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Introduction: Empirical Analysis R Eorks
» Turkish data (2011-2015): Firm-to-firm trade (VAT), balance sheet & income Introduction

statement, matched employer-employee data, customs data on all formal firms

» Firm network: Strong positive assortative matching on wages

» Extensive margin (60%): High-wage firms match more with high-wage firms
» Intensive margin (40%): High-wage firms spend more on high-wage
suppliers, given matches.

» Shift-share regressions: Anincrease in the demand for a firm’s exports,
originating from arich country, leads to:

» Firm’'s own wage 1

» Suppliers’ wage 1

» New employees, new suppliers, and new customers had on average higher
wage (before the shock) than existing partnerships.
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Introduction: Model N e

Introduction
» A quantitative model with endogenous

» firm-to-firm network
» quality choices (=production function as in Kremer): Marginal product of
skilled workers, high-quality inputs.

» Estimation matches well

» Positive assortative matching on wages in the network
» Responsiveness of firms’ wages (skill intensity) to idiosyncratic foreign
demand shocks
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Introduction: Model N e

Introduction
» A quantitative model with endogenous

» firm-to-firm network
» quality choices (=production function as in Kremer): Marginal product of
skilled workers, high-quality inputs.

» Estimation matches well

» Positive assortative matching on wages in the network
» Responsiveness of firms’ wages (skill intensity) to idiosyncratic foreign
demand shocks

» Counterfactual: Foreign demand shocks to all firms have an average effect 8
times the effect of the idiosyncratic shocks.
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Stylized Facts




Fact 1: Positive relationship between buyer and supplier O Ringproduction
wages
> Wage of firmf:
wage; = log (wage bill¢/number of workersy) e

» Wage of suppliers to firm f

log wage? = ) s.rlogwage,,
weQ?

where Qf is the set of suppliers of firmf, and s ¢ is the share of f’'s domestic
purchases from supplier w.

» Inacross-section regress

log wage? = Blogwager + vX¢ + ey,
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O-Ring Production

1. Positive relationship between buyer and supplier wages Networks

Dependent variable: log wagef

Manufacturing firms All firms Cross Section
(1) (2) (3) (4)
log wages 0.294 0.259 0.188 0.241
(0.013) (0.012) (0.009) (0.013)
log employment; 0.044
(0.003)
R? 0.095 0.173 0.199 0.150
N 77,418 77,418 77,418 410,608
Fixed effects ind-prov ind-prov ind-prov
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1. Both extensive and intensive margins matter s

Networks

» Total = weighed average of wage of suppliers to firm f (as before)

log wage? = Z swf log wage,,

S
wle

Cross Section

> Extensive margin = unweighed average:}_ s |Q—1S| log wage,,
fIM

> Intensive margin = total - extensive margin:
Loens (Swr — 1/107]) (log wage,, — Zw/eﬂf(l/\ﬁfl) logwage, /)

Total (A) EM M
log wager 0.259 0.152 0.107
(0.012) (0.007) (0.007)
share of (A) 59% 41%
R? 0.173 0.150 0.089
N 77,418 77,418 77,418
Fixed effects ind-prov ind-prov ind-prov
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1. High-wage firms match and trade more with each other R Eorks

seller’s wage quintile
buyer’s quintile | 1 2 3 4 5

0.17 011 0.10 0.19 042
0.12 0.12 0.11 0.19 046
0.10 0.12 011 0.19 049
0.08 0.09 008 0.20 055
0.03 0.03 0.03 0.08 0.83

0.15 0.16 014 0.21 0.35
0.12 0.16 0.15 0.22 0.35
0.11 0.15 0.15 0.23 0.36
0.10 0.13 0.13 0.23 041
0.08 0.09 0.09 0.18 0.55

Expenditures

Links

GaphwONE ODMWONPR

For each quintile of the buyer’s wage, the table presents the share of spending/links on material
inputs. Rows sum to one.
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Fact 2: Firm wages increase as a response to positive demand
shocks originating from rich countries

» Use the change in world demand for imports as a shift-share instrument for
changes in firm-level wages.

» Instrument defined as:

ExportShocks = Y " xgeA In Zy
¢,k

where c indexes countries, and k is a 4-digit HS product codes.

> AlnZ,: log change in the value of country ¢’s imports of product k from the
world excluding Turkey between 2011-2012 and 2014-2015, weighted by income
per capita of purchasing country.

> X share of firm f’s exports of product category k to importer cin its total sales
in 2010.

O-Ring Production
Networks

Trade Shocks
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2. Firm wages increase as a response to positive N e
qguality-biased demand shocks

Alnwage;  Alndomestic  Aexport Alnwage;s Alnwagey

(first stage) salesy intensitys v (first stage) Trade Shocks
(1) 2 €) 4 (5)

ExportShocks 0.042 -0.026 0.0146

(0.006) (0.022) (0.0023)
Alnwagey 0.434
(IV = ExportShocks) (0.185)
ExportShockg 0.021
(Unadjusted) (0.033)
F-Stat 43.6 1.409 0.404
N 33,157 33,157 33,157 33,157 33,157
Fixed effects ind-prov ind-prov ind-prov ind-prov ind-prov
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O-Ring Production

2. New worker and supplier connections drive the Networks
composition of inputs changes

Trade Shocks

Log of Ave. wage of new workers Ave. wage paid by new suppliers
rel. to allworkersatt =0 rel. to all suppliersatt =0
ExportShock 0.0189 0.0241
(0.010) (0.007)
R?2 0.0531 0.0439
N 33157 33157
Fixed effects ind-prov ind-prov
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O-Ring Production

Fact 3: Sales is the largest determinant of the number of Networks
business connections

Trade Shocks

Number of Customers Suppliers

In Sales¢ 0.440 0.462 0.459 0.577 0.593 0.590
(0.016) (0.013) (0.013) (0.011) (0.009) (0.009)

In Wages 0.278 0.208

(0.211) (0.175)

R? 0.328 0472 0472 0.609 0.645 0.645

N 77,418 77,418 77,418 77,418 77,418 77,418

Fixed effects Ind Ind Ind Ind
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Quantitative Model

O-Ring Production
Networks

Quantitative
Model
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Closed economy set up

» Two sectors: Service, Manufacturing

» Manufacturing: heterogeneous, MC, free entry
1. Upon entry, the firm draws w = (wq, w4 ) determining productivity for all g:

2(q,w) = exp {wo + w1 log(a) + @ log(a)]?}

> wqg — absolute advantage
» w4q — comparative advantage in high-quality
> W, is a parameter common to all firms

2. Firms choose qualityg € Q C R ( )
» productivity of skilled labor — wages
» productivity of high-quality inputs — intensive margin of matching
3. Network: Firms choose upstream and downstream ads
» more productive firms post more ads — large firms have more trading
partners
» ads directed at own quality — extensive margin of matching

» Service: homogeneous good, CRS, perfect competition

O-Ring Production
Networks

Quantitative
Model
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The firm’s problem: Ads

Fix the chosen quality g and productivity z

» Demand if the firm posts v ads to find customers and price p:

pt=7vD(q).

» Cost of producing quality g with m ads to find suppliers:

C(m,q) = w(a)**m=*P§:[m"/(1=7)c(q)]*m

» Markupisco/ (0 — 1). The firm chooses v and m to maximize:

vm*m [ o C(1.q)]1*° vPv mPm
o |:(T 1 D(q) _W(Q)fvE - W(Q)fmﬁT
revenue /o cost of posting ads

O-Ring Production
Networks

Quantitative
Model
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The firm’s problem: Ads FOC s

» Mass of ads (and matches) increases log-linearly with sales:

v(z,q) = ( X(z,q) >1/ﬁv1 m(z.q) = (oamx(zq)> 1/Bm

ofyw(q) ofmw(q)

Quantitative

» Profits, spending on ads are constant shares of revenue. Model

» Revenueis
x(z,q) = T1(q)z""~Y

where

11(q) = [ow(q)]*~"

_ BvBm
i ~ Bv(Bm — am) — Bm

D(a) (UU —C(1, q)) o (fm) o/ fvl/ﬁvl !

> 1.
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The firm’s problem: Quality

» The firm chooses g to maximize

x(z,q) = T1(q)z(q, )"

» Firms’ quality choices interact through endogenous, continuous functions
D(g),C(1,q)inTI(q).

» Matching details J » Demand and cost functions I » Labor market details J » Equilibrium

O-Ring Production
Networks

Introduction

Descriptive
Evidence
Cross Section

Trade Shocks

Quantitative
Model

Estimation

Results

Counter-factual

Decomposition

Conclusion
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Assortative Matching: Upstream links of a firm of quality g

» Extensive margin: The measure of its input suppliers of quality g, relative to
input suppliers of quality g, is

$v(a,a1) " V(g1)

$v(a,a2) V(a2)

» Intensive margin: The average spending on its suppliers of quality g4 relative to
its suppliers of quality g5 is

¢y(a.a1) (p<q1>)1—qu2>

¢y(a,92) P(a2) V(a1)

» Total: The ratio of total spending on the two qualities is:

$v(a,4q1) y Py(a,4q1) o (P(fh))l_g
ov(a.a2)  ¢y(a,92) P(a2)

Parameters vy and vy, control log-supermodularity in ¢, (production function) and ¢y
(directed search).

O-Ring Production
Networks

Quantitative
Model
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O-Ring Production

Open Economy Networks
» Exporting firms pay a fixed cost and search for customers in Foreign.
Quantitative
Model

» Export revenue of a firm: pl“Tve‘TDF(q)
» Dg(q) is an exogenous demand function
» eisthereal exchange rate

» | Dela) g increasing = exporting leads to quality upgrading.

Dy(a)
» The firm’s problem is log-linear, as in the closed economy.
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Estimation




Parametrization N e

» Calibrated/normalized parameters
» w(q) = 1 — efficiency units of labor not observ.
» fy = fm = 1 — ads not observed
» am = 0.33,a5 = 0.38 — input shares indata
» 0 = 5Broda, Weinstein (2006)

» By =1/0.46, Bm = 1/0.59 — elasticity of number of suppliers and Cetimation
customers to sales

24131



O-Ring Production

Parametrization Networks

» Calibrated/normalized parameters
» w(q) = 1 — efficiency units of labor not observ.
» fy = fm = 1 — ads not observed
» am = 0.33,a5 = 0.38 — input shares indata
» 0 = 5Broda, Weinstein (2006)

» By =1/0.46, Bm = 1/0.59 — elasticity of number of suppliers and et
customers to sales

» Estimated parameters (11), method of simulated moments

» Matching log-supermodularity vy, vy, and efficiency «
» Exports

» demand shifter Dr(q) = b1g”

> costlog(fg) ~ N(ue, 0f)
» Firm productivities

> (wo,wy) ~ bivariate normal oy, 0w, , p

» common, curvature term w»
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O-Ring Production

Parametrization Networks

» Calibrated/normalized parameters
» w(q) = 1 — efficiency units of labor not observ.
» fy = fm = 1 — ads not observed
» am = 0.33,a5 = 0.38 — input shares indata
» 0 = 5Broda, Weinstein (2006)

» By =1/0.46, Bm = 1/0.59 — elasticity of number of suppliers and et
customers to sales

» Estimated parameters (11), method of simulated moments

» Matching log-supermodularity vy, vy, and efficiency «
» Exports

» demand shifter Dr(q) = b1g”

> costlog(fg) ~ N(ue, 0f)
» Firm productivities

> (wo,wy) ~ bivariate normal oy, 0w, , p

» common, curvature term w»

» Assumption: Ranking of quality = ranking of wages Y]



MomentS (39) O-Ril:‘lgefv;zflg:tion

Wage Quintile

Q1 Q2 Q3 Q4 Q5
Mean Number of Supplier (k) Data 5.8 6.7 58 114 258
Model 52 52 66 98 283
Mean Number of Customer (x) Data 5.6 7.0 67 117 251
Model 5.9 65 83 115 231
Share of Total Network Sales (0, 0, , p) Data 003 004 004 0.10 0.78
Model 0.04 0.04 006 0.11 074

Sd of Log Sales (0, 0w, p) Data 137 134 137 152 179 Resulte
Model 131 130 132 135 161
Fraction of Exporters (g, o) Data 008 0.18 0.16 0.34 0.57
Model 0.13 0.15 0.21 030 0.57
Export Intensity of Exporters (b4, by) Data 024 023 023 0.23 0.26
Model 020 0.23 024 024 026
Unwgt. Average Log Wage of Suppliers () Data - 001 001 004 O0.14
Model - 0.02 005 0.07 0.11
Wegt. Average Log Wage of Suppliers (vy) Data - 0.02 0.02 0.07 0.23
Model - 0.04 007 011 0.17

Shift-Share IV Coefficient (5% Export Shock,@w,) Data 0.21%
Model 0.21%
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Model fit: Firm-to-firm trade moments for buyers

Supplier Supplier

Data Model

Share of suppliers

Supplier

Supplier

Data Model

Share of spending

O-Ring Production
Networks

Cross Section

Trade Shocks

Results

Decomposition
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Model fit: Firm-to-firm trade moments for sellers

Supplier Supplier

Data Model

Share of buyers

Supplier

Supplier

Data Model

Share of sales

O-Ring Production
Networks

Cross Section

Trade Shocks

Results

Decomposition
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O-Ring Production

Assortative Matching Networks

» Extensive margin v,: The share of ads that a seller of quality in Q5 posts to find
customersinQ1is 9%, and in Q5 is 62%.

> Intensive margin vy: Spending on two sellers in Q1 and Q5 of the same price,
when the buyer has quality q

W@B)_ 450 itgeqs
plagQn 20 M9eR

PaQ) _sg  iacqu

¢y(a,Q1)
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Counterfactual: De(q) 1 5% s

» Baseline counterfactual holds fixed
» w(q) = 1— elastic labor supply into manufacturing

» e = 1 — no exchange rate appreciation
» P, = 1 — cost of service inputs

» Recall that the idiosyncratic (zero-measure in model) shock increases exporters’
wages by 0.21% on average, in model and shift-share regressions

Counter-factual

» What about the aggregate shock?

29131



Counterfactual: Dg(q) t 5%

v

Baseline counterfactual holds fixed

» w(q) = 1— elastic labor supply into manufacturing

» e = 1 — no exchange rate appreciation

» P, = 1 — cost of service inputs
Recall that the idiosyncratic (zero-measure in model) shock increases exporters’
wages by 0.21% on average, in model and shift-share regressions

What about the aggregate shock? On average wages increase by 1.7% for
exporters and 1.0% for non-exporters

With w(q) = 1, wages increase through increases in manufacturing skill
intensity

O-Ring Production
Networks

Counter-factual
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Decomposition of changes in IT1(q) for non-exporters

1.08
== === Decomposed: Cost Component

1.06 f |= = Decomposed: Demand Component

-‘% Changes in Domestic Profit Shifter -
-’
O 1.04r o o=
E J—
9 1.02r " -
© - -
[as) o o = . -
=~ 1 7
[ -,
o e
2 0.98 ,
‘=
5] 4
€096+ z
g . 7
s

@) -

0.94 | _

— - -
0.92 . . . . . )
0 1 2 3 4 5 6
Quiality

» No complementarity

I1(g,0) & D(q,0)" - ¢(q)*m(t=)7

O-Ring Production
Networks

Cross Section

Trade Shocks

Results

Decomposition
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O-Ring Production

COﬂClUSiOn Networks

v

Developing countries has traditionally relied on trade integration as an
important pathway for technology adoption

Trade liberalization led to an increase in demand for skilled workers in
developing countries (Goldberg and Pavcnik, 2004, 2007)

v

» Our paper shows that

» Moderate increase of “quality-bias” in exports could influence domestic
producer’s technology choices. (See also Goldberg and Reed, 2020)

» The amplification of this impact, however, relies on domestic and foreign
search/matching frictions, which we still model in a relatively stylized way.

Conclusion

v

Policies that target these areas can be potentially fruitful.
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O-Ring Production

Positive relationship between buyer and supplier wages: Networks
Local polynomial regression

Appendix

.05 A
| I

Log of supplier's wage (average)
0
1

0
(=3
|

s 0 5 i
Log of buyer’s wage

Notes: Wage is the average value of monthly payments per worker. Both buyer and supplier wages are demeaned from their respective industry
(4-digit NACE) and region means. Figures are obtained from local polynomial regression with Epanechnikov kernel of demeaned wages. Both

axes arein logs. 33131



Matching on other firm characteristics and samples

Table: Assortative Matching on Other Variables

O-Ring Production
Networks

Appendix

log market sharef log outdegreef
manuf all manuf all
(1) (2) (3) (4)
log market share¢ 0.175 0.154
(0.013) (0.029)
log indegreey 0.0985 -0.034
(0.012) (0.063)
R? 0.11 0.14 0.09 0.14
N 77,418 410,608 77,418 410,608
Fixed effects ind-prov ind-prov ind-prov ind-prov

» Model consistent with the sorting based on sales too.

» Though canonical analysis illustrates that wage is the dominant factor.
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Robustness checks N e

Appendix
» Control for firm’s location at a finer scale than provinces
— B =0.245(0.011).

» Measure firm's wage as the residual of a wage regression controlling for
individual worker characteristics.

» Follow Bombardini, Orefice and Tito (2019) and estimate worker skills at
the firm level using linked employer-employee data (based on the AKM
model)).
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Alternative defininition of wages

» Weregress:

log wages = B1Agee + BoGender, + ay + €qf
> wages is the wage of employee ein firm f

» Age. and Gender, is the employee’s age and gender, and «, are occupation

fixed effects at the 1-digit ISCO level.

» We take the wage of firm f as the median residual e.s across its employees.

Dependent variable: log wagef

Manufacturing firms All firms
(1) (2) (3) (4)
log wagey 0.300 0.262 0.190 0.258
(0.0112) (0.010) (0.007) (0.010)
log employment; 0.044
(0.003)
R? 0.092 0.163 0.183 0.128
R2 0.095 0.173 0.199 0.150
N 77,418 77,418 77,418 410,608
Fixed effects ind-prov ind-prov ind-prov

O-Ring Production
Networks

Appendix
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Estimated worker skills

O-Ring Production
Networks

» Follow AKM (1999) to decompose the variation in firm-worker level u—
wages into firm and worker (6.) components.

» Aggregate the worker-level component to the firm level and use it as a

proxy for the quality of firm’s workforce:

O =

1 A
Ty

f eGEf

Dependent variable: 67

(1) (2) 3)
0 0.120 0.080 0.040
(0.006) (0.005) (0.007)
R? 0.095 0.104 0.045
N 53,601 53,601 53,601
Fixed effects ind-prov ind-prov ind-prov
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Robustness R Eorks
Alogwage; Alogwage; Alog wage? Appendix
(1) (2) (3
ExportShock‘f‘ 0.015
(unadjusted) (0.068)
ExportShock? 0.041 0.028
(adjusted) (0.007) (0.008)
Weighted GDP per capitaf 0.007
(0.001)
Alogwagey 0.451
(IV = ExportShocky) (0.224)
ExportShock? 0.181
(adjusted) 0.050
F-Stat 133 37.6
N 33,157 33,157 33,157
Fixed effects ind-prov ind-prov ind-prov
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Export shocks & decomposition of wage growth N e

Appendix
» Decompose growth of firm-level average wages:

C C e X
Wi=1 = Wi=0 _ Wiz1 ~Wico I Wieg “Wi=0 e Wi—o ~Wt=0
C

Wt—0 Wi o Wi=0 Wi_o
Lo (MWio e _ nwig X _ _MWig
» Note: s¢ = AW ST = A weo? and ¥ = T
Total Growth rate of Wage of new workers  (-)Wage of former workers
avg. wage of rel. to all workers rel.to all workers

continuing workers att=0 att=0

ExportShocky 0.0120 0.0046 0.0080 0.0007
(0.0072) (0.0047) (0.0048) (0.0018)

R? 0.0456 0.0467 0.0424 0.0453
N 33157 33157 33157 33157
Fixed effects ind-prov ind-prov ind-prov ind-prov
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Complementarity and directed search R o

» Production function:

» Cobb-Douglas aggregate of labor, manufacturing and service inputs
» Manufacturing inputs is a CES aggregate (Fieler, Esleva and Xu (2018)):

Appendix

o/(c—1)
Ym(q) = Uﬂ Y(W)(U1)/U¢y(q,Q(w))l/wa}

exp(q’ — Q) ]

dv(a.d) = [1 +exp(q’ — vyq)

¢y is log-supermodular if v, > 0

» Directed search:
» Buyers can only see the ads directed to their own q.
» ¢v(q,q’) governs the distribution of ads by a ¢’ seller across g € Q

» Parameterized as the density of a normal distribution with variance v, and
mean q’

40131



M atC h i ng O-Ril:‘lgefv;zflg:tion

>

>

Firm quality choices above give rise to the density j(z, q)
Appendix

Partially directed search: Thg v ads posted are distributed across buyers of
quality g according to ¢ (g, g ), with mean g (seller own type) and variance vy

The total measure of ads to find domestic buyers of quality g is
V(a) = /Q ov(a.q) [/Z v(z.9)i(z q')dZ] dq
The total ads posted by domestic buyers at quality segment g is M(q)
M(q) = /Zm(z, a)i(z.q)dz

Measure of matches
M(a) = V(a)[1 — exp(—xM(q)/V(a))]

Define market tightness &(q) = M(q)/V(q), 6v(q) -seller match prob - 1} in &(q)
and 6, (q) -buyer match prob- |} in &(q).
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Demand and cost functions N e

» A bundle of manufacturing inputs for producing quality g with a unit mass ads: Appendic

1/(1-0)

ca=|[ TDu@a)  padp@ @

) . Fracof expense cond. on match
Prob. matching q’ supplier

where P(q’) is the price index of suppliers of quality q'.

» The manufacturing demand of a seller of quality g with a unit mass ads:

On(@) = | w%(chwy(qhq)[c(q’v1xm<q’>1dq’,

Xm(q) is spending on manufacturing inputs by buyers of quality g.
» Combined with service demand Dy (q) = Ds(q) + Dm(q).
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Labor market: Roy sorting O-Ring Prodiuction

Networks

Appendix
» Labor markets clear if for all g

« 17 X(q)

L(q,W):% (0_1)(1_“m_a5)+ﬁ7m+ﬁ 2\4)

(
w(q)
L(g, w) is the supply of labor to firms of quality g given wage profile
w = {w(q) }qeq-

» Micro-foundation for L(g, w): Roy model in Teulings (1995), Costinot, Vogel
(2010)

» Workers are heterogeneous in their labor endowment
» They choose g to maximize earnings
» Sufficient conditions for wages to be strictly increasing in g
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Wage function: Roy sorting R o

» Labor with skill s € [0, 1] are endowed with e*(q, s) efficiency units of labor, if Appendix
he/she performs tasks of quality q

» A worker with skill s chooses firms in segment

q*(s) = argmax{e*(q,s)w(q)}.
qeqQ

» For positive sorting, assume e°(.) is increasing in s and log-supermodular.

» Labor markets clear if for all g,

(.5 (@)h(s' (@) = = [(0~ D - an—wg) 4 = 4 -] X9

- + -
Bm  Bv] w(a)
> h(s): supply of workers with skill s — Baseline: fully elastic.

Earnings per worker w(q)e(q, s*(q)) is increasing in q.
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O-Ring Production

Equilibrium Networks

An equilibrium is a mass of firms N and measure function J(z, q), and functions Appermibs

w(q),c(q),D(q),6v(q),0m(q),such that

» Freeentry

» Firms optimally choose quality

v

Firms search and maximize profit

Labor market clears

v

» D(q), c(q) consistent in product market

v

0v(a), 6m(q) consistent in search market
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Model identification N e

> Recall efficiency-quality trade-off z(q, w)

Appendix

2(q,w) = exp {wo + w1 In(q) +wz[|n(q)]z}

» Estimated J(z, q) — pdf (wg, w1)
» Shift-share regression coefficient — w5,

» The core insight: given a specific value of @5, joint density of (wg, w1)
rationalizes the empirical distribution J(z, q) as firm’s optimal quality choices
exp {wo + wq log(q*) + wg[log(q*)]z] =7

- oy, 9logIl(q*)
y(o — 1) [wq + 25 log(q*)] + W =0

» Exogenous variation in T1(q) induced by Df identifies 5.
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O-Ring Production

POint EStimateS Networks

Appendix
Parameters Estimates

Matching friction K 0.00086
Directed search I 2.82
Complementarity vy 0.42
Sd of quality capability O 0.114
Sd of efficiency capability O 0.120
Corr. term 0 0.121
Efficiency cost of quality wo -0.106
Mean of log export cost UE -3.83
Sd of log export cost O 1.58
Foreign demand shifter b4 101
Foreign demand curvature b, 0.50
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Quality upgrading: Exporters vs. non-exporters R Eorks
Percentiles of the distribution
Appendix
25th 50th 75th 90th 95th
In(Quality), counterfactual - baseline
Exporters 0.014 0.019 0.022 0.025 0.022
Non-exporters 0.000 0.015 0.016 0.021 0.019
All Firms 0.010 0.020 0.023 0.026 0.029
In(Wage), counterfactual - baseline
Exporters 0.007 0.012 0.018 0.024 0.024
Non-exporters 0.000 0.007 0.009 0.015 0.015
All Firms 0.004 0.010 0.015 0.021 0.027
In(Sales), counterfactual - baseline
Exporters -0.035 -0.017 -0.004 0.014 0.026
Non-exporters -0.066 -0.072 -0.075 -0.070 -0.068
All Firms -0.034 -0.036 0.009 0.036 0.053
In(Number of Suppliers), counterfactual - baseline
Exporters -0.021 -0.010 -0.002 0.008 0.016
Non-exporters -0.039 -0.043 -0.045 -0.041 -0.040
All Firms -0.020 -0.021 0.006 0.021 0.031
In(Number of Customers), counterfactual - baseline
Exporters -0.016 -0.003 0.009 0.018 0.024
Non-exporters -0.021 -0.018 -0.016 -0.014 -0.010
All Firms -0.021 -0.001 0.007 0.025 0.033
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No complementarity

» Setyy, =0andv, — o0
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