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Introduction

Together with enterprise creation, encouraging foreign direct
investment (FDI) is one of the cornerstones of most industrial
policy

I MNEs expected to bring resources, technology, jobs, ...
I MNEs are more productive

I MNEs also expected affect domestic firms through (positive)
indirect/spillover effects

I ’knowledge’ transfer in a broad sense (e.g. pure technology,
but also managerial know-how)

I developing/transition countries!
I industrialised countries?

I channels: demonstration/imitation, labour mobility,
competition, supply chain linkages
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FDI Spillover effects

I General framework and overview of the literature

I FDI and domestic firms’ TFP

I Earlier contributions and where they fit in

I Work in progress



The Literature (1) - Within industry effects

I Caves (1074) - Greenaway and Goerg (2004, review)

I Effect of foreign presence on domestic industries’ TFP?

I Within industry (horizontal) effects only

I Need for firm versus industry-level analysis
I Identification, cherry picking

I Measure to proxy foreign presence:

HRjt =
∑i∈j Fit ∗ Yit

∑i∈j Yit
(1)

I Aitken and Harrison (1999) vs Haskel et al. (2007)



The Literature (2) - Between industry effects

I Javorcik (2004) - Havranek and Irsova (2011, meta study)

I Supply chain argument: incentive for foreign firms to transfer
technology to domestic firms depends on latter’s relative
position in the supply chain

I Case study evidence in late 70s!
I More likely to observe spillovers through backward linkages

rather than the horizontal or forward channel



FDI Spillover effects and the supply chain

Figure : Spillover effects and foreign and domestic firms’ position in the
supply chain.



The Literature (2) - Between industry effects

I Javorcik (2004) - Havranek and Irsova (2011, meta study)
I Supply chain argument: incentive for foreign firms to transfer

technology to domestic firms depends on latter’s relative
position in the supply chain

I Case study evidence in late 70s!

I Firm-level studies (domestic firms)

I Input-output tables for vertical relationships
I Measures proxying upstream and downstream foreign presence

using input-output tables (forward and backward spillover
effects):

BKjt = ∑
k

γjkt ∗HRkt (2)

FWjt = ∑
l

δjlt ∗HRlt (3)



Empirical framework - Havranek and Irsova (2011, JIE)

I standard approach = analyse FDI spillovers as additional
inputs explaining total factor productivity (TFP) in a
production function framework

I Two-step procedure
I Obtain firm-level TFP-measure
I Relate TFP-measure to variables capturing foreign presence

(HR, BK , FW ) and controls in first differenced specification

∆TFPijrt = ψ1∆f (FDIjt−1) + ψ2∆Zi(j)t−1 + ψ3Yi(j)t−1

+ αt + αj + αr + εijrt
(4)

I Controls: (firm-level) age, size, exit; (industry-level)
competition, downstream demand, import competition, export
orientation



The Literature (3) - Where and when?; ’Heterogeneity’

I Crespo and Fontoura (2007) WD-review

I Characteristics that obstruct/mediate spillovers:
’heterogeneity ’ rather than overall (average) positive effect

I Domestic firm characteristics

I Foreign firm characteristics

I Country, industry, region, ... characteristics



Testing implicit assumptions/issues in the literature

I Horizontal-vertical: mechanisms versus measurement

I All foreign firms generate spillover effects ...
I Maturity
I Size
I Technology

I ... and all domestic firms capture them?
I Absorptive capacity, technology
I Distance

I two general components
I scope for spillover effect
I probability of contact/linkage



Testing implicit assumptions/issues in the literature

I Horizontal-vertical: mechanisms versus measurement

I All foreign firms generate spillover effects ...
I Maturity
I Size
I Technology

I ... and all domestic firms capture them?
I Absorptive capacity, technology
I Distance

I two general components
I scope for spillover effect
I probability of contact/linkage



Testing implicit assumptions/issues in the literature

I Horizontal-vertical: mechanisms versus measurement

I All foreign firms generate spillover effects ...
I Maturity
I Size
I Technology

I ... and all domestic firms capture them?
I Absorptive capacity, technology
I Distance

I two general components
I scope for spillover effect
I probability of contact/linkage



Testing implicit assumptions/issues in the literature

I Throughout the contributions discussed same (pilot) dataset
of Romanian firms (BvDEP Amadeus) is used, focus is on
spillover effects to manufacturing firms

I Amadeus is used in augmented form, i.e. we rely on multiple
annual issues (DVDs) to overcome some drawbacks associated
with a single issues of the database

I About 200.000 firm-year observations (manufacturing), period
1996-2005

I Detailed IO-tables, time-varying

I Finalised similar dataset for ’Europe’ this summer



Foreign firms’ size



Foreign firms’ size

I (implicit) assumption = foreign firms are big

I however ...



Foreign firms’ size

Histogram Foreign

deze

paper

Figure : Domestic and foreign firm size distribution (firms employing
more than 250 employees are included in the 250 employee category).



Foreign firms’ size

I (implicit) assumption = MNEs are big

I question = do small foreign invested firms generate spillover
effects?

I lack the scale to affect domestic firms?

I test by decomposing spillover variables (backward/forward
spillover variables follow) and allowing components do have a
different impact:

HRjt =
∑i∈j F

mic
it Yit

∑i∈j Yit
+

∑i∈j F
sma
it Yit

∑i∈j Yit
+

∑i∈j F
med
it Yit

∑i∈j Yit
+

∑i∈j F
lar
it Yit

∑i∈j Yit

(5)



Foreign firms’ size

Domestic and foreign firm size and spillover effects



Foreign firms’ size

I (implicit) assumption = MNEs are big

I small foreign invested firms do not generate spillover effects,
NEITHER DO LARGE

I technological superiority does not differ across size classes
I small = lack of scale
I large?

I less involved in domestic economy than medium-sized
I import intermediates, export output, bring their own supply

chain



Foreign firms’ size

Median size and imported intermediates (industry level)



Foreign firms’ size

Supply chain entry (industry level)



Foreign firms’ size

Firm-level evidence (BEEPS)



Foreign firms’ size

I (implicit) assumption = MNEs are big

I small foreign invested firms do not generate spillover effects,
neither do large

I technological superiority does not differ across size classes
I small = lack of scale
I large?

I less involved in domestic economy than medium-sized
I import intermediates, export output, bring their own supply

chain

I domestic firms’ size not related to spillover effects
I absorptive capability is! (TFP gap with most productive

foreign firms in the industry)



Foreign and domestic firms’
technology



Foreign and domestic firms’ technology

I advanced technology is ultimate source of productivity
spillover

I Helpman et al. (2004) and Antras and Helpman (2003): only
most productive firms are able to cover fixed cost of doing
FDI

I additional investment promotion will result in a country
attracting less productive firms

I do less productive firms generate spillover effects?
I how does this relate to domestic firms’ level of productivity?



Foreign and domestic firms’ technology
Foreign and domestic firm technology distribution - log OP-TFP



Foreign and domestic firms’ technology

I test by creating firm-level decomposition of spillover variables
according to productivity of individual domestic firm relative
to each foreign firm

HRα
djt =

∑i∈j FitYit

∣∣tfpdt − tfpit ≶ α

∑i∈j Yit
(6)

I α is used to define spillovers from
I more (less) productive foreign firms (i) less than 1sd away, (ii)

between 1sd and 2sd away, (iii) more than 2sd away

I backward and forward follow



Foreign and domestic firms’ technology

Result: domestic firms benefit only from more productive foreign
firms; more productive domestic firms benefit more; only through
backward spillover effects



Foreign and domestic firms’ technology



Foreign firms’ maturity



Foreign firms’ maturity

I Arnold and Javorcik (2009): foreign TFP bonus from
take-over = largely jump in TFP level, subsequent TFP
growth only slightly larger

I ’timing’ has received attention in literature, but dealt with by
using lag structures

I contribution argues that maturity of foreign firms in domestic
market is key

I imitation/demonstration likely not immediate
I competition effect will vary with maturity
I labour mobility: first negative, then positive?
I local linkages take time to built



Foreign firms’ maturity
Selected variables in time-since-entry (foreign firms)



Foreign firms’ maturity

I maturity of foreign firms in domestic market is key

I test by decomposing spillover variables:

HRjt =
∑i∈j F

0
itYit

∑i∈j Yit
+

∑i∈j F
1
itYit

∑i∈j Yit
+

∑i∈j F
2
itYit

∑i∈j Yit
+ . . .+

∑i∈j F
n
itYit

∑i∈j Yit

(7)

F x
it = 1 if

(
x−1

∑
v=0

Fi ,t−v = x

)
∧
( ∞

∑
v=x

Fi ,t−v = 0

)
(8)

I backward/forward spillover variables follow



Foreign firms’ maturity
Time-since-entry and spillover effects



Foreign firms’ maturity

I foreign entry affects local competitors productivity initially
negatively,

I followed by a positive ’permanent’ effect from majority foreign
owned firms present for longer time

I effect on the productivity of local suppliers is transient
I majority foreign owned firms boost local suppliers productivity

for a few years after entry, then the effect fades out
I minority foreign owned firms boost local suppliers productivity

immediately upon entry; the effect is smaller and fades out
faster



The interaction of maturity and
distance



Regional spillover potential

Figure : Foreign presence at NUTS3-level (41 NUTS3 regions, est.1967)
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Literature on regional spillovers:

I transfers traditional nation-wide definition to the regional level

I does not model/allow for spillovers between regions

I contribution
I test whether spillover effects are localised
I combine with maturity

I especially backward spillover effects may (only) materialise
(faster) at shorter distance (e.g. technical
assistance/monitoring)

I double decomposition of measure for spillover potential



Regional decomposition

HRjt =
∑RitFitYit

∑Yit
+

∑NBitFitYit

∑Yit
+

∑ (1− Rit −NBit) FitYit

∑Yit
(9)

I Spillovers from the same region: Rit

I Spillovers from the neighboring region: NBit

I Spillovers from the rest of the country: 1− Rit −NBit



Region-Time decomposition

Table : Spillover dynamics

Region/Time of Entry t t-1 t-2 t-3 t-4+

same region CR,t CR,t−1 CR,t−2 CR,t−3 CR,t−4+

neighbour region CNB1,t CNB1,t−1 CNB1,t−2 CNB1,t−3 CNB1,t−4+

rest of country CRoC ,t CRoC ,t−1 CRoC ,t−2 CRoC ,t−3 CRoC ,t−4+



Empirical framework

∆TFPACF
ijrt = ψ1∆f (FDIjt−1) + ψ2∆Zi(j)t−1 + ψ3Yi(j)t−1

+ αt + αj + αr + εijrt
(10)

I Controls
I firm age, (initial) firm size, exit
I competition in the industry
I import competition in the industry
I export orientation of the industry
I industry intermediates supplied as a share of total industry

output
I region-industry share of national industrial activity
I region share of national manufacturing activity
I border, time, industry, region dummies



How do spillovers spread across maturity and regions?

Table : Horizontal Spillovers

Region/Time of entry t t-1 t-2 t-3 t-4+

same region -0.573 -2.483*** -1.426*** 0.263 1.546***
neighbouring region 0.888 -1.575*** -2.461*** 0.083 1.814***
rest of country 0.183 -1.089*** -1.427*** 0.583*** 2.109***

Table : Backward Spillovers

Region/Time of entry t t-1 t-2 t-3 t-4+

same region 18.229*** 10.983*** 3.342*** 3.844*** 0.525
neighbouring region -0.347 5.202 6.227** 2.785 -1.368
rest of country 2.712 8.464*** 4.223*** 4.287*** -0.439



Figure : Where would a domestic firm like to see a foreign client enter?



What do we have so far?

I Decomposition of traditional spillovers measures into
geographic and time components

I Both time and geography matter



Maturity and distance

I Next steps

I Cross-country analysis
I Do border effects exist in knowledge spillovers?

I Cross-border production networks (e.g. Germany - Czech
Republic)

I Heterogenous distance effect?
I Impact of institutions?
I Home country of MNE?

I Issues

I Location choice of foreign firms
I Firm-level data coverage
I Measurement
I IO-tables?



Location of foreign firms?

Control New foreign firms New foreign firms
variables (region) (region industry)

Regional productivity growth 0.021 -0.006
[0.576] [0.006]

DN1 road 11.146*** 0.220***
[2.550] [0.048]

HU border 10.564*** 0.313***
[2.424] [0.057]

Rural rate -52.326*** -1.740***
[11.965] [0.194]

Observations 369 6,293
R-squared 0.356 0.061

Robust standard errors in brackets; *** p<0.01, ** p<0.05, * p<0.1



Figure : European firm-level data
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Table 2.1: Augmented Amadeus versus Eurostat Structural Business Statistics: Representativeness.

SBS AUGAMA as share of SBS SBS 2007 AUGAMA 2007

#firms #firms #empl. turnover costs of empl. manufacturing services manufacturing services
AT 269,426 11.0 % 46.5 % 40.8 % 34.6 % 10.0 % 90.0 % 22.2 % 77.8 %
BE* 333,564 42.3 % 85.0 % 81.3 % 87.7 % 9.1 % 90.9 % 14.2 % 85.8 %
BG 221,116 17.6 % 60.3 % 83.5 % 66.4 % 11.8 % 88.2 % 15.2 % 84.8 %
CZ 871,067 11.4 % 74.7 % 76.0 % 72.5 % 16.9 % 83.1 % 19.7 % 80.3 %
DE 1,714,904 14.6 % 32.4 % 42.0 % 36.1 % 11.0 % 89.0 % 21.0 % 79.0 %
DK 198,369 18.4 % 41.9 % 36.7 % 45.8 % 8.7 % 91.3 % 14.2 % 85.8 %
EE 38,270 86.9 % 98.6 % 97.7 % 62.1 % 12.2 % 87.8 % 16.2 % 83.8 %
ES 2,499,620 36.9 % 71.3 % 75.1 % 72.1 % 7.9 % 92.1 % 17.2 % 82.8 %
FI 186,972 28.2 % 49.1 % 47.1 % 39.9 % 12.0 % 88.0 % 17.3 % 82.7 %
FR 2,158,887 23.6 % 62.1 % 63.9 % 62.9 % 10.2 % 89.8 % 14.0 % 86.0 %
GB 1,571,916 10.0 % 80.0 % 65.8 % 67.1 % 8.9 % 91.1 % 22.0 % 78.0 %
GR 694,183 12.7 % 52.3 % 50.4 % 11.2 % 88.8 % 27.2 % 72.8 %
HU* 551,119 8.5 % 35.2 % 38.7 % 35.7 % 10.4 % 89.6 % 19.2 % 80.8 %
IE 87,175 12.6 % 26.0 % 31.2 % 8.6 % 4.7 % 95.3 % 18.8 % 81.3 %
IT 3,790,324 15.0 % 55.8 % 58.8 % 57.8 % 13.1 % 86.9 % 30.7 % 69.3 %
LT 88,187 22.8 % 52.5 % 61.9 % 11.6 % 88.4 % 20.4 % 79.6 %
LV 60,581 18.7 % 54.9 % 57.1 % 7.0 % 11.1 % 88.9 % 16.5 % 83.5 %
NL** 497,613 5.2 % 54.5 % 42.9 % 39.0 % 8.6 % 91.4 % 18.4 % 81.6 %
NO 198,926 38.6 % 72.5 % 65.8 % 72.5 % 12.0 % 88.0 % 11.9 % 88.1 %
PL 1,452,512 6.5 % 46.8 % 50.3 % 27.9 % 13.3 % 86.7 % 30.9 % 69.1 %
PT 711,778 34.0 % 30.9 % 34.9 % 33.6 % 10.9 % 89.1 % 16.0 % 84.0 %
RO 389,286 67.6 % 87.7 % 36.1 % 34.6 % 12.6 % 87.4 % 15.8 % 84.2 %
SE 514,925 32.2 % 64.5 % 78.6 % 79.2 % 10.9 % 89.1 % 13.6 % 86.4 %
SI 91,065 24.2 % 80.8 % 80.2 % 79.6 % 17.8 % 82.2 % 30.6 % 69.4 %
SK 42,525 40.7 % 78.4 % 89.3 % 89.2 % 14.3 % 85.7 % 21.4 % 78.6 %

* For BE and HU the period is 2003-2007; ** For NL some outlier firms in levels were removed after manual inspection.



Figure : European firm-level data
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Table 2.2: Augmented Amadeus versus Eurostat Structural Business Statistics: Firm Size Distribution.

SBS AUGAMA (firms with employment) AUGAMA (firms with TFP)

(2002-2007 avg) (2002-2007 avg) (2002-2007 avg)
1-19 20-49 50-249 250+ 1-19 20-49 50-249 250+ 1-19 20-49 50-249 250+

AT 94.3% 3.7% 1.7% 0.3% 52.1% 21.6% 20.4% 5.9% 17.8% 14.4% 42.8% 25.1%
BE 96.3% 2.5% 0.9% 0.2% 87.6% 8.1% 3.5% 0.7% 36.3% 30.2% 27.5% 6.0%
BG 94.9% 3.1% 1.7% 0.3% 75.3% 12.3% 10.0% 2.4% 60.4% 19.2% 16.6% 3.9%
CZ 97.5% 1.4% 0.8% 0.2% 69.1% 14.6% 13.0% 3.3% 65.8% 15.8% 14.7% 3.8%
DE 92.6% 4.4% 2.3% 0.5% 69.3% 15.6% 12.2% 3.0% 40.7% 19.5% 28.9% 10.9%
DK 93.6% 4.2% 1.9% 0.3% 80.2% 11.8% 6.6% 1.4%
EE 91.0% 5.7% 2.9% 0.4% 86.1% 8.8% 4.5% 0.6% 85.8% 9.2% 4.4% 0.6%
ES 96.7% 2.3% 0.8% 0.1% 86.6% 9.5% 3.4% 0.5% 84.7% 10.8% 3.9% 0.6%
FI 96.2% 2.3% 1.2% 0.3% 88.9% 7.2% 3.2% 0.7% 88.3% 7.7% 3.3% 0.6%
FR 96.2% 2.5% 1.0% 0.2% 84.7% 9.7% 4.6% 1.1% 83.4% 10.4% 4.9% 1.2%
GB 94.6% 3.3% 1.7% 0.4% 40.3% 18.3% 31.0% 10.5%
GR 98.5% 0.8% 0.3% 0.1% 68.1% 21.7% 9.1% 1.2%
HU 96.0% 1.5% 0.7% 0.1% 74.1% 13.1% 10.0% 2.9% 73.4% 13.4% 10.2% 2.9%
IE 91.2% 5.1% 2.7% 0.5% 42.8% 22.4% 28.6% 6.2%
IT 98.2% 1.3% 0.5% 0.1% 75.6% 15.2% 8.1% 1.1% 74.3% 16.0% 8.5% 1.1%
LT 93.2% 4.6% 2.6% 0.3% 52.1% 24.8% 19.8% 3.2%
LV 91.8% 5.2% 2.7% 0.4% 64.2% 19.2% 14.4% 2.2% 47.1% 16.9% 27.7% 8.4%
NL 94.7% 3.4% 1.6% 0.3% 43.6% 19.1% 30.2% 7.0% 55.8% 16.6% 21.5% 6.1%
NO 99.0% 2.7% 1.2% 0.2% 87.6% 8.4% 3.3% 0.6% 85.8% 9.7% 3.8% 0.7%
PL 97.6% 1.3% 0.9% 0.2% 35.9% 21.7% 33.3% 9.2% 36.2% 22.9% 32.7% 8.2%
PT 97.1% 1.8% 0.8% 0.1% 90.7% 6.0% 2.8% 0.5% 89.2% 7.0% 3.3% 0.5%
RO 93.6% 3.7% 2.3% 0.5% 88.9% 6.4% 3.9% 0.8% 88.1% 6.8% 4.1% 0.9%
SE 97.2% 1.8% 0.8% 0.2% 92.1% 5.2% 2.2% 0.5% 91.4% 6.1% 2.2% 0.3%
SI 96.2% 2.1% 1.3% 0.3% 78.0% 10.8% 8.5% 2.7% 76.5% 11.6% 9.1% 2.8%
SK 89.0% 4.9% 4.7% 1.1% 66.2% 11.4% 17.3% 5.2% 63.1% 12.0% 19.1% 5.8%









Foreign TFP bonus - Matching and treatment
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