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Motivation I

Reaction of firms to changes in international competition: important, but
under-explored aspect of adjustment to globalisation, especially for services
trade.

Against the background of poor employment performance in the EU and
other industrialised countries in the recent decade.

Ongoing debate on impact of increased trade with low-wage countries on
domestic labour demand.

Public concern and empirical literature concentrates on goods trade and its
impact on employment performance in manufacturing.

Services are increasingly exposed to international competition. There is
growing public concern about trade induced service firm closure and a
potential loss in services jobs.



This paper

Deals with the impact of international trade in services job creation and
destruction of Austrian services firms.

Considers labour market implications of reduced trade costs in a
heterogeneous firm trade model of Melitz (2003),

Extensive margin: firm entry and exit
Intensive margin: growth of surviving firms

Accounts for both the import competition and export activity at the
industry-level using Richard Balwin’s and Denis Novy’s phi-ness as a
measure of trade costs at the industry level.

Integrated treatment of firm exit and employment growth of surviving firms
in a two-part model using the Davis, Haltiwanger and Schuh (1997) job
creation rates as dependent variable.

Separate regressions for entry rates at the industry-region level.

Counterfactual analysis: impact of re-allocation processes on firm-level
worker flows at the extensive and intensive margin and their relative
contributions as a response to increased trade openness.



Literature on the impact of trade on employment growth

Industry-level impacts: Autor et al.(2013): rising exposure to Chinese
imports affects US manufacturing employment negatively. See also
Dauth, Findeisen and Suedekum (2014) for Germany.

Inconclusive findings on firm-level employment impacts: e.g. Bernard
et al. (2009), Biscourp and Kramarz (2007), Ibsen et al. (2009) and
Pisu (2008).

Relating employment changes based at more direct measures of import
penetration (Bernard et al. 2006, Mion and Zhu 2013) or policy
measures such as tariff cuts (e.g. Trefler 2004, Groizard et al. 2015)

Determinants of firm exit: Bernard et al. (2003, 2006); Greenaway et
al. (2008), Kim et al. (2011) and Uysal, Yotov and Zylkin (2016).

Services: Hijzen et al. (2011) for the UK , Bombarda et al. (2010) on
import-induced exits of French business service firms.



Theoretical model & implications I

Firm profits and revenues are directly related to labour demand l(') in
the two country model:

l (') =

8
<

:

0 if ' < '⇤

ld (') if ' ✏ ['⇤, '⇤
x]

ld (') + lx (') if ' � '⇤
x

ld (') = f + f (� � 1)

✓
'

'⇤

◆��1

lx (') = fx + f (� � 1) (1� t)1��
✓

'

'⇤
x

◆��1



Theoretical model & implications II

Trade liberalisation (lower ⌧ or lower fx) affects employment of
exporting firms directly, but indirectly all firms via changes of the
productivity cut-off points '⇤ and '⇤

x:

It increases '⇤ and decreases '⇤
x.

Lowering trade barriers induces competition for labour, bidding up
wages and forcing the least productive firms to exit.

Market share re-allocations towards more productive exporting firms.

Labour demand (declining for production in domestic market,
increasing for export market production) increases for all exporters, i.e.
the more productive and larger firms.

Ambiguous impact on entry rates. Falling import trade costs reduce
entry, while falling export trade costs increase entry (Kim et al. 2011).



Effects on firm-level employment
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Measure of employment dynamics at the firm-level

Job creation rate introduced by Davis and Haltiwanger (1992) and Davis et
al. (1996): Integrated treatment of firm exit, firm entry and growth of
continuing firms.

Rate of (net) job creation from period (t-1) to t of firm i:

git = 2
yit � yi,t�1

yit + yi,t�1
=

8
>>><

>>>:

�2 if yit = 0 (exit)

2
yit/yi,t�1 � 1

yit/yi,t�1 + 1
if yit 6= 0, yi,t�1 6= 0

2 if yi,t�1 = 0 (entry)

Two-part model: separate equations for exiting and continuing firms (treat
entry as constant and take it as exogenously given)

The econometric specification is based on the firm growth literature using
ln size and ln age, its squares an its interaction as main determinants of
firm growth (Evans, 1987).



Econometric specification
First part logit model for survival:

P (survivalijrt = 1) = ⇤
⇣
x0
ijt↵1 + v0

it
↵2 +w0

jt↵3 + �jr + �rt

⌘

Second part linear regression model for continuing firms:

gijrt = x0
ijt�1 + v0

it
�2 ⇤w0

jt�3 + �jr + �rt + "ijrt

Entry:

Entryjrt = �
�
�j,t�1�1 +w0

jrt�2 + �̄j.�3 + w̄0
jr.�4 + �t

�
+ ⌘jrt

�-ness: xijt = (��j,t�1,��j,t�1sizeit,��j,t�1prodi)

Firm-level controls (size, age, productivity): vijrt

Industry-level controls (market growth, sunk costs): wjt

Interactions of regional, industry and time dummies



Possible endogeneity of ��j,t�1

Run a dummy model that absorbs all joint shocks at the 2-digit-year
level

Test whether the parameter estimates of ��j,t�1 ⇤ sizeit and
�j,t�1 ⇤ prodi deviate from the baseline estimates using a generalized
Hausman test.

Plus ��j,t�1 enters with lag and is treated as predetermined.

To avoid regression to the mean effects, we calculate current average
size as sizeit =

1
2(sizeit + sizei,t�1) following van de Stadt and

Wansbeek (1990) and use size classes in a robustness check.

In the entry equation we use predicted trade flows of a gravity model
estimated year-wise to construct cphijt and use the control-function
approach proposed by Papke and Wooldridge (2008).



Data

Austrian Social Security Database (ASSD) and services trade data
from WIOD.

Firm-worker links: labour market histories based on social security
contributions in Austria between 1972 and 2014.

Daily calendar of the employment relationships, calculate (overall)
number of employees in a respective firm.

Annual employment figures for Austrian services industries (NACE
rev.2: 411 to 829, excluding finance and insurance service sectors),
September 7th as reference day for the time period 2002 to 2014

Firm-level information: industry affiliation, firm age and the wage
distribution within the firm by percentile



Controls

Firm-level controls:

Size: ln employment, (ln employment)2

Productivity: ln median wage in a firm relative to 3-digit industry average
Age: Ln age, (ln age)2

Interactions: ln employment*ln age, ln employment*ln prod

The Melitz-model implies a perfect correlation between firm size and productivity,
but less clear relationship and lower covariance for services firms (Riley and
Bondibene, 2016 for UK).

Industry-level controls:

Sunk costs: Industry-specific entry rate plus and exit rates
Growth of domestic production

Region level-controls:

Regions ⇥ 2-digit industry interactions
Regions ⇥ year interactions



Measuring trade openness/trade costs

Following Bernard et al. (2006) and Kim et.al (2011):

'jt =
PC

c=1wcjt

⇣
XAcjtXcAjt

XccjtXAAjt

⌘1
2

Product level imports and exports matched to industries that mainly
produce this product (Nace 2-digit level).

Weights are based on the trading partners’ domestic sales:

wcjt =
X

1/2
ccjtPC

k=1 X
1/2
kkjt



Growth of phi‐ness by service sector, total 
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Descriptive statistics by status

JCR Emp. Age lnprod Ch. in � M-growth Sunk

Entry 2 2 0 �0.08 0.094 0.087 0.065
Growing 0.29 6 7 0.01 0.094 0.076 0.064
Contracting 0.00 2 8 �0.09 0.037 0.081 0.058
Exiting �2.00 0 5 �0.18 0.045 0.081 0.064

Total 0.00 3 7 �0.07 0.045 0.080 0.061



Employment growth, �-ness and market growth

Employment growth by status Employment growth by firm size

Employment growth by productivity Phi‐ness and market growth
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Parameter estimates I: Entry and Continuing firms

Sp. 1 Sp. 2 Sp. 3
b std. b std. b std.

Logit
�� �1.028⇤⇤⇤ �0.214 �2.684⇤⇤⇤ 0.218 �1.072⇤⇤⇤ �0.229
lnsize⇥�� 1.089⇤⇤⇤ 0.237 3.318⇤⇤⇤ 0.215 1.051⇤⇤⇤ 0.241
lnprod⇥�� �0.195 �0.258

OLS
�� �0.114⇤⇤⇤ �0.027 �0.111⇤⇤⇤ �0.027 �0.108⇤⇤⇤ �0.0282
lnsize⇥�� 0.074⇤⇤⇤ 0.014 0.068⇤⇤⇤ 0.014 0.070⇤⇤⇤ 0.015
lnprod⇥�� 0.014 0.030

Gen. Hausman test
Logit chi(2) 0.17 27.39 0.25
p-value 0.679 0.000 0.883
OLS chi(2) 1.29 0.46 2.82
p-value 0.257 0.497 0.244

Notes: In Sp. 1 and Sp. 3 lnsize and lnage are continuous. In Sp. 2 a dummy design for
grouped lnsize (current average size) and lnage, but not for interaction with �-ness is used.



Marginal effects of �-ness on survival and job growth - preferred specification

TPM Logit OLS

est. std. est. std. est. std.

Total 0.334⇤⇤⇤ 0.059 0.106⇤⇤⇤ 0.026 0.155⇤⇤⇤ 0.031

Firm size

1- 5 �0.065⇤⇤⇤ 0.025 �0.016⇤ 0.010 �0.038⇤⇤ 0.019
6-10 0.048⇤⇤⇤ 0.019 0.007⇤⇤ 0.002 0.035⇤⇤ 0.018
11-50 0.128⇤⇤⇤ 0.029 0.005⇤⇤⇤ 0.001 0.118⇤⇤⇤ 0.026
>50 0.742⇤⇤⇤ 0.129 0.262⇤⇤⇤ 0.062 0.300⇤⇤⇤ 0.055

Productivity

Low 0.103⇤⇤ 0.030 0.024⇤⇤ 0.011 0.057⇤⇤⇤ 0.019
Medium 0.323⇤⇤⇤ 0.058 0.104⇤⇤⇤ 0.026 0.144⇤⇤⇤ 0.030
High 0.404⇤⇤⇤ 0.070 0.131⇤⇤⇤ 0.031 0.187⇤⇤⇤ 0.036



Parameter estimates II: Entry rates at the industry-region-year level

Sp. 1 Sp. 2 Sp. 3 Sp. 4
GLM GLM-cf Lin.prob Lin.prob-iv

b std. b std. b std. b std.

�� 0.406⇤ 0.021 1.348⇤⇤⇤ 0.629 0.087⇤⇤⇤ 0.032 0.107⇤⇤⇤ 0.051
marg. effect �� 0.055⇤ 0.030 0.183⇤⇤ 0.085

Market gr*10 0.041⇤⇤⇤ 0.007 0.043⇤⇤⇤ 0.007 0.006⇤⇤⇤ 0.001 0.007⇤⇤⇤ 0.001
Ln size �0.440⇤⇤⇤ 0.017 �0.439⇤⇤⇤ 0.080 �0.012⇤⇤⇤ 0.004 �0.065⇤⇤⇤ 0.012
Ln age 0.180⇤⇤ 0.082 0.173⇤⇤ 0.082 �0.038⇤⇤⇤ 0.005 �0.026⇤⇤ 0.012

Notes: Time effects included in all specifications. Sp. 1 and Sp. 2 include Mundlak terms, Sp. 3
and 4 industry-region fixed effects. In Sp. 2 the control function is based on the predictions of
time-specific gravity equations. In the first stage F=321.29 in Sp. 2, in Sp. 4 F=82.0836. The
number of observations is 2565.



Job creation and Counterfactual change in �phi-ness I

Counterfactual looks at �phij,t�1 = 0 for all t.

Implies an approximate overall change in �phij,t�1 of 1.8 between
2002 and 2014 on average. It varies between -38.3 and 42.8 across
2-digit industries.

Decompose predicted aggregate net employment change into the

contribution of employment changes resulting from a rise in the exit
probability at JCR-base level of continuing firms

contribution of employment changes of surviving firms at constant
counterfactual exit probability

add contributions from changes in entry rates



Counterfactual change in �phi-ness II

Skipping indices, the expected Jcr for for surviving and exiting firms and its
counterfactual change are given as

E[g] = pE[g|survival]� (1� p)2
E[g]+2

p = E[g|survival] + 2

E[g]� E[gc] = p(E[g|survival] + 2)� pc(E[gc|survivalc] + 2)

= (p� pc)E[g]+2
p + pc

⇣
E[g]+2

p � E[gc]+2
pc

⌘

To obtain the corresponding job numbers we multiply gijrt by
0.5(bijrt + bijr,t�1) and aggregate over groups of firms.

For entries the change in Jcrs is estimated at industry-region-year level as

E[gentry]� E[gcentry] = (r � rc)b̄entryN



Counterfactual change in �phi-ness III

Total Impact of �-ness

as observed Surv.+Cont Surv. Cont. Entries

Total 202647 12315 8705 3610 1326

Firm size

1- 5 9309 �262 �660 398 �
6-10 35270 227 34 193 �
11-50 73552 1131 338 794 �
>50 84516 11218 8994 2224 �

Productivity

Low �30642 1320 1030 290 �
Medium 19319 4936 4130 806 �
high 202687 6086 3572 2514 �

Notes: The total effect amounts to 13642 new jobs.



Summary and Conclusions I

Focusing on services firms we investigate the firm-level employment
effects of a reduction in trade barrieres at the industry-level and its
interactions with firm size/productivity.

Apply JCR-measure of net employment growth that allows an
integrated treatment of firm entry, firm exit and firm growth.

Two-part model: separate equations for exiting and continuing firms
that can be combined to assess the overall impact of re-allocation.
processes on firm-level net employment growth ! extensive and
intensive margin as well as relative contributions.

Add a separate equation to analyse the impact on entry rates at the
industry-region level.



Summary and Conclusions II

Results support theoretical predictions on firm-level employment responses
to trade liberalisation and its interactions with firm size.

On net, there is a positive impact of trade openness on Jcrs.

Least productive and smaller firms: declines in employment growth due to
higher import penetration

Most productive and the largest firms: accelerated employment growth
survive more likely and tend expand.

Counterfactual results:

On net, reduced trade costs generated jobs in the service sectors.

Employment changes due to exits contribute than employment changes of
surviving firms.

There is a small impact on entry rates.



Possible endogeneity of �phij,t�1 I

Consider a simplified model

yij = �0 + �1
1
N

NX

k=1

(zkj + ukj + vj) + "ij + ⌘j

vij and "ij independent across i and j and "ij . Also, "ij and ⌘j are
independent. But E[uij"ij ] = ⇢u and E[vj⌘j ] = ⇢v

Moment condition:

E

" 
1
N

NX

k=1

(zkj + ukj + vj)

!
("ij + ⌘j)

#
= ⇢u

N + ⇢v


