MNCs in Service/Construction Industry and Regional Productivity Effects

July 2013

Abstract

This study analyzes the effects of productivity spillover from foreign MNCs in Switzerland. It ar-
gues that learning is highly localized and spillovers are geographically bounded. It covers firms in
services/construction, whereas most existing studies deal with manufacturing. It highlights the role of
spillover mechanisms and the absorptive capacity of local firms in assessing regional benefits. It hy-
pothesizes that the size and the extent of regional spillovers depend largely upon the interaction between
their channels and the existing absorptive capacities of local firms. The results confirm to a great extent
the hypotheses, in which competition-related spillovers seem to be totally absorbed by local firms with
high technological capacities. Worker-mobility-related spillovers are, by a great extent, absorbed by low
technology firms, while demonstration-related regional spillovers in the services/construction industry
are absorbed by both mid and low technology firms with lager effects, found in mid technology firms.
Keywords: Regional FDI inra-industry spillovers; Demonstration effects; Competition effects; Worker mobility; Domestic absorptive capacity;

Services/construction industries

JEL classification: D21; D62; F21; F23; 033; R11

1. Introduction

MNCs are assumed to possess a countervailing advantage over the host country’s firms
(Hymer, 1960, 1968). They use advanced technology (production technology, technological
know-how, marketing and managerial skills, international experience or reputation, etc.) which
makes them more efficient than domestic counterparts (Dunning and Rugman, 1985). Knowl-
edge can be transferred either voluntary through technology transfer agreements or involuntary
through spillovers (Perez, 1998). Our paper analyzes spillover effects from MNCs to host coun-
try’s firms in the services/construction industries, wherein very little attention has been paid by
scholars to this aspect.

Despite the sectorial pattern of FDI shifting towards services, most discussions on spillovers
from FDI focus on manufacturing industries (among others Haddad and Harrison, 1993; Kokko,
1994; Kokko at al., 1996; Konings, 1999; Yeaple and Keller, 2003; Dimelis, 2005; Liu and Wei,
2006; Hale and Long, 2006; Svejnar et al., 2007; Buckley et al., 2007 and 2009; Castellani



and Zanfei, 2007; Zhang et al., 2009; and Barbosa and Eiriz, 2009). In this paper , we aim to
bring new elements into the discussions by testing the presence and the extent of intra-industry
spillovers for the services/construction industry in Switzerland. According to UNCTAD (2004),
the global FDI stock in the service industry more than quadrupled during the period 1990-2002.
As a result of more rapid growth in this sector than in the other sectors, services accounted
for about 60% of the global stock of inward FDI in 2002. In Switzerland, the importance of
foreign-owned investors in services has significantly increased, in particular, over the period in
which we focus, 2001 to 2004. This is mainly in transport, R&D institutions, wholesale trade,
and tourism.

In addition, our paper argues that learning is highly localized and spillovers are geographi-
cally bounded. The effect of spillovers tends to be captured first by neighboring local firms, and
gradually spread to other, more distant ones. The geographic dimension has been controlled by
a number of scholars who used regional level and tested spillovers within and outside the region.
To the best of our knowledge, except the work of Higén and Vasilakos in 2011, most of these
existing empirical studies focus on the manufacturing industry (Aitken and Harrison, 1999; Liu
and Wei, 2006; Sjohdlm, 1999; Halpern and Murakdozy, 2005, etc.). Furthermore, existing re-
sults for regional spillovers have been mixed for both developed and developing countries and
evidence on regional spillovers has not yet been conclusive. It shows that regional spillover
effects of FDI on host economies are not well understood.

This heterogeneity on regional spillover findings could be the result of misspecifications of
these effects. Firstly, spillovers might not be observed at the aggregate level (for all firms/industries),
but only in the sub-set of firms which share some common technological characteristics. We
argue that domestic firms should possess a sufficient technological level to recognize valu-
able new knowledge; invest in training and learning to integrate the new knowledge and use
it productively into its existing technological process. Doing so, local firms might be able to
successfully absorb foreign knowledge. Secondly, the literature recognizes that spillovers occur
through a variety of mechanisms, namely; demonstration, increased competition and worker
mobility. The size and the extent of spillovers depend on the type of their mechanisms and the

assessment of the entire spillover effects needs to disentangle these effects according to their



mechanisms. Thirdly, we assume that possible interactions between technological capacities of
domestic firms and spillover mechanisms might influence spillover effects in the region. That
is high technology firms which fiercely compete with foreign affiliates would not seek to ab-
sorb foreign knowledge but rather work harder to maintain their market share. However, low
technology firms seem to gain significantly from other mechanisms of spillovers such as worker
mobility, since these firms could benefit from personnel assistance which helps them to better
understand and implement foreign technologies (Mody, 1989).

This paper attempts to empirically analyze regional intra-industry spillover effects from
FDI using firm-level data from the services/construction industries in Switzerland; to the best
of our knowledge, this paper will be the first to explore regional effects in the Swiss ser-
vices/construction industry. As stated by Blomstrom and Kokko (2002), the composition of
inward FDI has changed, thus most FDI concerns services, rather than manufacturing. As a
result, we could expect FDI to have more spillover effects in services. Unlike existing em-
pirical studies, our paper attempts a detailed analysis in regional spillovers in the Swiss ser-
vices/construction industry according to their mechanisms. It controls for the role of the existing
technological capacity of domestic firms and their investment efforts in training and learning in
determining regional spillovers, and suggests that the size and the extent of these effects depend
on the interaction between the mechanisms by which they occur and the existing technological
capacities of domestic users.

The structure of the paper is as follows; section 2 analyzes the theoretical framework un-
derlying our hypotheses, together with a review of relevant empirical studies, section 3 dis-
cusses the Swiss services/construction data, section 4 presents the econometric model, section

5 presents the regression results, and section 6 concludes the paper .

2. FDI and spillovers: The framework

Recent literature suggests that learning is highly localized and requires geographic proxim-
ity (Yildizoglu and Jonard, 1999 and Narula, 2010), furthermore spillovers are geographically
bounded — technological interaction among firms is deeply rooted in regional space (Driffield

et al. 2010). This paper investigates the role of regional dimension on spillovers in the ser-



vices/construction and argues that the size and the extent of regional spillover effects vary ac-
cording to the mechanisms by which they occur, and depend on the interaction between these
mechanisms and the capacity of domestic firms to absorb and use foreign knowledge produc-
tively.

In the following sub-sections, we discuss the theoretical and empirical frameworks under-
lying these arguments. Sub-section 1 highlights the role of the regional dimension in assessing
the benefits of spillovers. Sub-section 2 analyzes the different mechanisms of intra-industry
spillovers and calls for a detailed analysis of these effects according to the mechanisms by
which they occur. Sub-section 3 highlights the role of the absorptive capacity of domestic firms
and demonstrates that the assessment of regional spillovers depends on the interaction between

their mechanisms and the technological capacity of local firms.

2.1.  Spillovers within regional boundaries

When spillover effects are measured for domestic firms in all regions (i.e. at a national
level), the regional benefits might not be observed if they are too small to offset the over-
all negative effects across all regions (Aitken and Harrison, 1999). Spillover benefits tend to
be captured first by neighboring domestic firms, and gradually spread to other, more distant
firms. Firstly, MNCs tend to establish affiliates in more competitive regions (Dunning, 1992,
and Dunning and Gugler, 2008). Consequently, domestic firms within the same location/region
are expected to follow the same technological trajectory and are highly likely to benefit from
spillovers. Secondly, knowledge is generated and easily transmitted via local proximity, since
its transmission costs are assumed to increase with distance (Audretsch, 1998). Given that, the
impact of spillover mechanisms, namely labor mobility and demonstration is expected to be
greater in the region. Domestic firms located in the same region as foreign affiliates observe
and imitate foreign knowledge more efficiently. In addition, they could easily attract domestic
employees who have been trained by and/or worked at foreign firms than more distant ones.
The mechanisms of technological diffusion are reinforced at regional level (Crespo et al., 2008)
and spillovers are expected to be larger (Ben Hamida, 2013). However, despite these strong ar-

guments supporting that inward foreign direct investment generate spillover benefits at regional



level, this area remains under-researched.

The few existing studies have focused on manufacturing industries, except Higon and Vasi-
lakos (2011) who tested regional spillovers for the British retail sector during the period 1997-
2003 and found strong evidence of regional effects. Aitken and Harrison (1999) advanced the
idea that spillovers have a regional dimension. They tested whether FDI spillovers occur at the
regional level in Venezuelan manufacturing firms. They found that regional foreign investment
has positive and significant effects on the productivity of Venezuelan firms, while sectorial for-
eign investment has negative effects. Regional evidence for spillovers was later confirmed by a
few number of scholars focusing on manufacturing. For example, using sector-level data in the
UK, Driffield (2004) found positive productivity spillovers from inward FDI in the same region,
while these effects are negative outside the regional boundaries. Liu and Wei (2006) found ev-
idence of regional spillovers from inward FDI in China. Spillovers across Chinese regions are
negative and insignificant, which might be due to the existence of barriers in the movement of
production and output factors across regions in China. Conversely, there exists studies which
failed to assess the beneficial return of spillovers in the region, such as Sjohdlm (1999) and
Halpern and Murakézy (2005). Sjohdlm found evidence of positive spillovers for Indonesian
manufacturing firms at the national level, whereas regional spillovers from FDI were negative.
Based on panel data for Hungarian manufacturing firms, Halpern and Murakozy also found that
spillovers within or across regions were not different from each other, both were insignificant.
Halpern and Murakozy explain this finding by the fact that Hungary is a homogenous country
from the point of view of spillovers because of its small size.

Accordingly, we recognize that evidence on regional spillovers has yet to be conclusive.
These apparently contradictory results could be explained by the fact that regional spillovers
do not automatically occur, but depend on the mechanisms by which they occur. Other factors
such as the level of the technological capacity of domestic firms, as well as, their investment and
learning efforts could also influence regional effects. We debate that these arguments are fun-
damentals to control for, when testing regional spillover effects and that scholars disregarding

them may fail in assessing regional spillovers.



2.2. On the role of spillover mechanisms

Regional intra-industry spillovers appear to occur through three mechanisms. The literature
distinguishes between competition-related spillovers and knowledge spillovers. The first kind of
effects occur when domestic firms are forced to work harder to face the increased competition
that follows the entry and the presence of foreign affiliates — in the short term competition -
related spillovers could be a negative sign in terms of market stealing effects. Whereas, the
latter occurs when firms imitate foreign knowledge by means of demonstration or succeed in
getting foreign know-how via the mobility of domestic employees trained by or previously
worked in foreign affiliates. The mechanism of worker mobility is particularly interesting in
services, since training and human capital development in this sector are more directly focused
on strengthening the skills and know-how of employees (Blomstrom and Kokko, 2002). Some
or all of the foreign firm’s specific knowledge could be expected to move to domestic firms
when domestic employees decide to leave foreign firms and join domestic ones.

Accordingly, the amount and nature of knowledge transferred from foreign to domestic
firms largely depend upon the mechanism by which they are transmitted. we expect that worker
mobility, for example, can lead to higher spillovers and substantial growth in the productivity
of domestic firms, since this mechanism transfers not only public knowledge ("the logy" in the
terminology of Nelson (1982)), but also the tacit element (the technique) that is unlikely to be
transferred through direct contacts between firms.

Nelson (1982, page 467) states that “research and development scientists from rival firms
give papers at meetings of professional societies. They meet together for lunch to exchange
information on the evolving frontiers of the logy, while trying to avoid disclosing details of
particular techniques their firms may have under development at the time”.

Futhermore, as Ishall see in the following sub-section, the relevance of each mechanism
depends on the technological capacity of domestic firms. If knowledge accumulation is contin-
uous in domestic firm, raising its productivity or lowering its costs along a given line of tech-
nological development, then this firm would not abandon its existing pattern of innovation and
imitate foreign knowledge (Cantwell, 1999 and Silverberg and Verspagen, 1994). However,

large knowledge disparities force domestic firms to introduce the new knowledge of foreign



firms. Domestic users in this case would need to invest in training and learning to be able to
decode foreign knowledge and use it productively.

Prior empirical studies analyzing spillovers at both national and regional levels have em-
ployed a share of foreign presence in the corresponding industry within the region/ nation —
e.g. foreign employment/sales/equity shares to measure spillover effects (among others, Aitken
and Harrison, 1999; Haskel et al., 2007; Karpaty and Lundberg, 2004; Buckley et al., 2007;
Castellani and Zanfei, 2007; and Tian, 2007). We argue that the share of foreign presence could
capture spillovers from demonstration effects but does not seem appropriate to assess the ef-
fects of both increased competition and worker mobility (Kokko, 1996 and Ben Hamida, 2007).
Competition-related spillovers, for example, could not be determined by the share of foreign
presence alone, but rather by the simultaneous interaction between foreign and domestic firms
(Kokko, 1996 and Wang and Blomstrom, 1992).!

Based on the above statements, we argue then that a more satisfactory model of regional
spillover effects provides a deeper understanding of the process according to the mechanisms
by which they occur. Such a modeling strategy is likely to describe the process of spilling- over
more correctly and then accurately identify the nature and the size of the resultant effects. Then
the following hypothesis emerges:

Hypothesis 1: The distinction of regional spillovers according to the mechanism by which

they are transmitted provides different effects in the services/construction industry.

2.3.  On the role of the interaction between spillover mechanisms and technological capacities

of domestic firms

It is well known in the literature on spillovers that the absorptive capacity of domestic firms
is the most important determinant of spillovers. That is only domestic firms that have largely
invested in the absorptive capacity benefit from spillovers (Cohen and Levinthal 1989, 1990 and
Cantwell, 1989). Many scholars have employed this concept to determine significant spillover
effects, particularly, at national level (Cantwell, 1989, Konings, 1999, Girma et al., 1999, Liu
et al., 2000, Flores et al., 2002, Yeaple and Keller, 2003, Narula and Marin, 2003, and Dimelis,
2005, etc.).



At the regional level, Higon and Vasilakos (2011) found that regional spillover effects in-
crease with the absorptive capacity of local retailers, measured by the firm’s total factor pro-
ductivity "TFP" relative to the average of TFP of the 95th percentile most productive firms in
the industry. For manufacturing, Girma and Wakelin (2002) found that sectors with high lev-
els of competition and a low technology gap (as a proxy for absorptive capacity) experienced
higher spillovers, and more-developed regions in the UK gain more from spillovers than others.
Girma and Gorg (2007) also considered in their specification of regional spillovers domestic
absorptive capacity (proxied by the difference in TFP between the firm and the maximum TFP
in the industry), which is quadratically related to spillover effects. Using the technique of condi-
tional quantile regression, they found a U-shaped relationship between the absorptive capacity
and spillovers from FDI in the region in all quantiles, while there is an inverted U-shaped re-
lationship for spillovers from FDI outside the region. Conversely, using the same measure of
domestic absorptive capacity as Girma and Gorg (2007), Girma (2003) found that the relation-
ship between spillovers and domestic absorptive capacity is an inverted U-shape, either from
FDI located in the same region as UK firms or outside the region.

This heterogeneity in results regarding the relationship between spillovers and domestic ab-
sorptive capacity at the regional level may be the fact that these studies disregarded the role
of learning and investment in the firm when measuring domestic absorptive capacity and only
retained its existing technological gap. Domestic firms should possess sufficient technological
level to recognize valuable new knowledge (proxied by among others the firm’s technological
gap); invest in new equipment and human capital (for example, training their domestic em-
ployees and/or recruiting new ones) to be able to absorb foreign knowledge and successfully
integrate it into its existing technological process.

In this paper, we recognize the above problem and consider a thorough measurement for
domestic absorptive capacity. We control for firm’s investment and learning and argue that, ac-
cording to its existing technological level, domestic firms do not benefit from regional spillovers
in the same way. Actually, domestic firms that have high technological capacities do not look
to imitate foreign knowledge, they rather attempt to work harder to reduce imperfection costs

related to internalization process in order to maintain their market shares. Whereas, domestic



firms that are not in a position to compete fiercely with foreign firms would prefer to intro-
duce best foreign knowledge in their existing technological process, by means of demonstration
and/or worker mobility mechanisms. Recently, Ben Hamida (2013) has analyzed regional FDI
spillovers in Swiss manufacturing and controlled for the relationship between spillover channels
and the diverse levels of domestic technological capacity. She found that competition-related
spillovers appear to be fully absorbed by local firms with high technological capacities; worker-
mobility-related spillovers are fully absorbed by low technology firms; while demonstration-
related spillovers are absorbed by all groups of firms with mid technology firms experiencing
the larger benefit.

Our paper tests the relationship between spillover mechanisms and domestic technological
capacities for the services/construction industry and attempts to draw some conclusions con-
cerning the differences in results between manufacturing and services/construction in Switzer-
land, since the nature of knowledge transferred between firms in services tends to be different
from that in manufacturing (Giroud et al., 2009).

These discussions point to the following hypothesis:

Hypothesis 2: Different interactions between spillover mechanisms and existing domestic

technological capacities provide different regional spillovers in the services/construction.

3. Data

Switzerland has recorded increased inward FDI over the last few years, particularly, be-
tween 2001 and 2004, which even surpassed the flows of outward investment in 2003. FDI
inflows are not equally distributed across regions. According to Crevoisier and Roth (2005),
the Alpes for example are not internationalized, while cantons such as; Vaud, Geneva, Basel,
and Zurich experienced large flows of inward FDI which are above the national average. In
addition, Switzerland has achieved competitive technological levels in many service industries
such as; theGeneva area in banking and Swiss government is increasingly encouraging inward
FDI and attracting foreign MNC:s.

Switzerland is thus an interesting example to investigate regional spillovers. We believe

that it is promising to investigate the key determinants of regional spillovers to give insights
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to policy makers, particularly, at cantonal level about how to promote inward FDI as well as
leverage spillover benefits.

This paper uses data derived from innovation activity surveys (2002 and 2005) of ser-
vices/construction firms, with at least 5 employees, conducted at the Swiss institute for busi-
ness cycle research "KOF".? Individual information covers the productivity and technological
behaviors of 1107 firms — 127 majority-owned foreign affiliates — in 2001 and 1170 firms — 134
majority-owned foreign affiliates — in 2004.

Figures 1 to 7 report the sectorial distribution of inward FDI in Swiss regions, measured by
the share of foreign investment in services/construction total sales. Following the regional dis-
tribution of the KOF institute, the regions considered here are: the Lemanic region, Mittelland
space, North West Switzerland, Zurich, Western Switzerland, Central Switzerland, and Ticino.?
All these calculations are based on weighted data sets so as to give a representative picture of
Swiss economy.*

In 2001, figure 1 shows that foreign share in wholesale trade and computer services was
preeminent in the Lemanic region. Central Switzerland also holds a large foreign share in
wholesale trade sectors, as well as, in transport and banking (figure 6). While foreign share
in the Mittelland space is preeminent in trading and maintenance of motor vehicles (figure 2).
Zurich recognizes large shares mainly in computer services and banking (figure 4). Foreign
firms dominate in R&D institutions within both North West and Western Switzerland (figures
3 and 5), while in Ticino they are rather dominant in personal services (figure 7). In 2004, the
results change considerably across regions. Some sectors recognize a decrease in foreign shares,
mainly, computer services in the Lemanic region and Western Switzerland; banking in Central
Switzerland and the Mittelland space; and insurance and the retail trade in Zurich. However,
an increase in foreign shares is identified within, for example, Western Switzerland in mainly
R&D institutions and retail trade and wholesale trade; Zurich in other business services; and
North West and Western Switzerland and Lemanic region in banking.

Whether foreign presence in Swiss regions results in spillover benefits arising from the
domestic learning process of foreign technologies is the focal point of our empirical analysis

discussed in the next section.’
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Figure 1: Percent share of foreign firms in total sales in the same sector and region "Lemanic
region".
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Figure 2: Percent share of foreign firms in total sales in the same sector and region "Mittelland
space".
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Figure 3: Percent share of foreign firms in total sales in the same sector and region "North West
Switzerland".
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Figure 4: Percent share of foreign firms in total sales in the same sector and region "Zurich".
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Figure 5: Percent share of foreign firms in total sales in the same sector and region "Western
Switzerland".
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Figure 6: Percent share of foreign firms in total sales in the same sector and region "Central
Switzerland".
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Figure 7: Percent share of foreign firms in total sales in the same sector and region "Ticino".

4. Methodology

We model the effect of regional spillovers within the context of a Cobb-Douglas production
function, in which the value-added Y is a function of two inputs, capital and labor. A, ;, is the

level of firm’s productivity. The subscripts ¢ and j denote firm and industry, respectively.

Yijo = Aiji L K7 (1)

2,5t

To estimate equation (1), we take the logarithms of the variables in order to get into a
linear form equation and add a stochastic disturbance term u; ;, to account for variations in the
productive capabilities of the i-th firm, Consequently, we rewrite the above equation for ¢t — 3

=2001 and ¢ =2004 as

LnYi e = aiji+oalnly i+ aolnK; ji + uiji, (aije = LnA; ;) (2)

InY;;i—3 = aiji—3+orlnl;, 3+ aslnk; 3+ u; 3,

(ai,j,th = LnAi,j,th)- (3)

By taking the difference (2-3), we obtain the following equation with A denotes the variation

between 2004 and 2001.

ALTLY;’]‘ = Aam + alALan + QQALTLKZ'J + €ij, (4)
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Based on the study of Ben Hamida (2013) for manufacturing, we distinguish between
spillover mechanisms by employing different control variables. Firstly, the main effect of the
share of foreign presence at level of the four-digit services/construction industry, F'P, reflects
spillovers from demonstration effects. Secondly, the interaction term F'P* H C' between foreign
presence and human capital is assumed to determine the effect of worker mobility related to the
presence of foreign firms in the domestic market. Thirdly, the price markup, AComp, is used

to assess competition effects. By including these variables, we model the change in a as follows

Aa;; = a3l P,y 3+ aslF'Pjp i3+ asHC 0+ agl Py 3% HC; 5,
+arFPjpyi—3x HC; ;1 + agAComp; + g Si ze; j + oI ndustry;

+ a1 Re gion, + €5 5, (%)

Where, the change in a is also assumed to vary across sectors, the size of the domestic firms
and its human capital (Griliches, 1998 and Dimelis and Louri, 2002). The subscript r denotes
region.

Finally, we can rewrite equation (4) as

ALTLY;‘,]‘ =g+ OélALTLKZ‘J' + OéQAL’I’LLZ‘J + OégFPjJ‘ + Oé4FPj7R_T + Oz5HC7;,j
agF' Py, « HC; j + a7 F P p_ * HC; ; + asAComp; ; + a9 Size; ;

+ ool ndustry; + aq; Re gion, + ¢, ., (6)

Where ag to ay; the parameters to be estimated. Table 1 describes the variables and their
measurements. Industry and Re gion denote, respectively, industry and region dummies.® The
inclusion of dummies and the use of changes over time control for industry- and region- specific
productivity differences — Re gion also corrects for agglomeration effects, since some foreign
firms could be attracted to regions which benefit from agglomeration economies (Aitken and

Harrison, 1999). In addition, both dummies are used to correct the omission of unobservable
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Table 1: Variable definitions

Variables Definitions
ALnY, ; The log change in value-added in a firm.
ALnK; ; The log change in physical capital, measured by gross
capital income — firm level.
ALnL; The log change in total number of employees at the firm level.
FP;, The share of total sales in an industry j within the region

T accounted for by foreign firms, calculated for 2001,
r=1.R,with R=17.

FP,r, The share of total sales in an industry j outside the region
r accounted for by foreign firms, calculated for 2001.
HC;; The average labor cost of the firm (in 100,000 CHF)

constructed as the ratio of the firm’s labor costs to the
number of employees, calculated for 2004.

AComp, ; The change in price markup in a firm measured by
the difference between firm’s total sales and costs over
total sales.

Si z€;; The log total sales of the firm, calculated for 2004.

GAP; ; The ratio of the average labour productivity of foreign-
owned firms to domestic firm’s own labor productivity,
calculated for 2001.

INVEST;; Thelevel of investment expenditures in new equipment
and training activities for product/process innovation,
within the period 2002-2004.

variables that might undermine the relationship between regional spillover variables and the
productivity growth of domestic firms (Aitken and Harrison, 1999 and Narula and Marin, 2003).
We employ an interaction term between foreign presence and human capital to assess spillovers
from the mechanism of worker mobility and we expect its sign to be positive. This implies that
the effect of the entry and presence of foreign firms on the productivity growth of domestic firms
is co-determined by the level of their human capital development (Borensztein et al., 1998 and
Meyer and Sinani, 2002). Domestic firms that invest in upgrading the level of their human
capital expect that the entry and the presence of foreign firms in their region increase their
productivity growth. We argue that the heterogeneity of domestic firms according to their tech-
nological capacity impact the way of upgrading the level of their human capital. Since relatively
high technology firms tend to benefit from spillovers through demonstration and/or competition
effects (Mody, 1989 and Ben Hamida, 2007), they are likely to invest in learning by training
their domestic employees. We expect that training activities would be sufficient in succeeding

to absorb and implement foreign knowledg by this category of firms. However, small tech-
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nological firms, which are not able to benefit from foreign affiliates via demonstration effects
alone, tend to recruit domestic employees previously trained by or worked in foreign affiliates,
by giving them better work conditions than foreign firms such as, higher salaries. By doing
so, these firms can benefit from technical, managerial, etc. assistance which can help them
to correctly decode and implement foreign knowledge — it is argued that when leaving MNCs
these employees will take with them some or all of the firm specific knowledge (Blomstrom and
Kokko, 2002).

We use price markup or the so-called Lerner index to assess competition-related spillovers
(Baye, 20006), proxied by the difference between the firm’s sales and its costs over its total sales
(Narula and Marin, 2003 and Chung, 2001). When markup is high, a value near 1, competition
is low. When markup is low, a value near 0, competition is high. Since competition-related
spillovers are associated with the increase in the level of competition, resulting from the entry
and the presence of foreign firms, we use the change in markup to measure the change in the
level of competition. A negative estimated coefficient of the change in markup implies that
decreased markup (increased competition) increases domestic productivity growth.

The existing technological capacity of domestic firm is measured by its existing technology
gap, GAP, compared to its foreign counterparts.” GAP is equal to one — the technological
frontier of the industry — if local firms operating at the same level of labour productivity as the
average of their foreign counterparts. Values that are smaller than or equal to one are interpreted
as signs of small productivity gaps or high existing technology capacity. Values which are
higher than one but near the technological frontier of the industry are interpreted as signs of mid
productivity gaps or mid existing technological capacities. Whereas, those which are far behind
the technological frontier characterize high productivity gaps or low technology capacities. To
test our hypothesis 2, we proceed to make various tests using equation (6) separately for local
firms with high, mid, and small productivity gaps.

In addition, we control for the level of investment in new equipment and training for local
firms when assessing spillovers in the region and outside. To do so, we divide our full sample
of firms into two sub-samples characterized by small and high INV E ST and proceed to make

various tests using equation (6) separately for both categories of domestic firms.
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We test for the equality of coefficients across sub-samples using Chow-tests. All results
are robust and refer to OLS estimations of equation (6). All standard errors are corrected for
heteroskedasticity. Problem of multicollinearity between interacted variables (HC and FP) is
eliminated by centering them (i.e. subtracting the full sample means). More meaningful inter-
pretations of those estimates are then granted (Aiken and West, 1991). Simultaneity problem is
reduced by the fact that all production variables are measured in differences from their logarith-

mic levels (Dimelis, 2005).

5. The evidence

Column 1 of table 2 reports regression results for the full sample of services/construction.
The estimated coefficients of F'P;, and F'P;, x HC' are positive and significant while F'P; p_,
and F'P; p_, * HC are insignificant and even significantly negative. This result demonstrates
that domestic firms gain from the presence of foreign firms in their region, but lose out if the
firms are located in different regions. The benefit within the region seems to occur from demon-
stration and worker mobility mechanisms. The estimated coefficient of AC'omp is positive and
significant, indicating that the full sample data has not demonstrated that the increase in com-
petition contributes to productivity growth of local firms. These findings confirms hypothesis
1 in which the distinction of regional spillovers according to the mechanism by which they are
transmitted provides different effects in the services/construction industry.

The estimated coefficients of HC and ALnL, ALnK, and Si ze are positive and significant
in columns 1, showing that the change in the level of human capital, employment, physical
capital, and size of local firms significantly increase the productivity of domestic firms in the

services/construction industry.

Tables 2 approximately here

Columns 2-4 of table 2 reports spillover results in the region and outside according to the

diverse existing technological capacities of domestic (measured by the variable GAP). We find
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that the size and the extent of regional spillovers according to the mechanism by which they
occur depend on the level of domestic technological capacity, demonstrating the strong rela-
tionship between the mechanisms by which domestic firms benefit from spillovers and their
capability of understanding and potentially decoding foreign knowledge. This finding confirms
our hypothesis 2, in which different interactions between spillover mechanisms and existing do-
mestic technological capacities provide different regional spillovers in the services/construction.

The estimated coefficient of F'P;, remains positive and significant for mid and low tech-
nology firms, indicating that both kinds of firms benefit from regional demonstration-related
spillovers. In addition, it appears that domestic firms with mid technological capacities experi-
ence greater effects. This finding for the services/construction industry is consistent with that
for manufacturing in Ben Hamida (2013). High technology firms in the services/construction
industry do not need to absorb foreign knowledge to augment their productivity. FP outside the
region "F'P; p_," 1s not significant for all the sub-samples indicating that domestic firms do not
benefit from foreign presence outside their regions.

The estimated coefficients of F'P;, + HC are significantly positive for the high gap firms,
indicating that the combined effect of these variables contribute to augmenting the productivity
of low technology firms. The size of such interaction effect is larger than that of F'P; ., suggest-
ing that the influence of regional FDI on the productivity development of these firms is broadly
co-determined by the level of their human capital — this could be evidence for worker mobility-
related spillovers. Similarly to Ben Hamida (2013) for manufacturing, direct contact in the
same region between low technology firms and foreign affiliates in the services/construction
industry seems to be not sufficient for these kinds of domestic firms to successfully absorb and
implement foreign knowledge. In addition, these firms do not seem to benefit from foreign
firms located outside their region, since F'P; p_, is not significantly positive.

In addition, mid technology services/construction firms succeed in reaping spillover benefits
from the interaction between I'P; r_, and HC; this implies that these firms need to upgrade
their human capital level to benefit from foreign presence outside the region— this kind of in-
teraction does not seem to have any significantly positive effects for other groups of firms.

Surprisingly, small gap services/construction firms appear to benefit from the combined effects
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of F'P;, and HC' These findings do not seem to corroborate those for manufacturing.

Regarding AComp, its estimated coefficient becomes negative and significant for small
gap firms, while remaining positive for large gap firms and insignificant for mid technology
firms. This indicates that only high technology firms appear to benefit from competition-related
spillovers. This finding is consistent with the result for manufacturing in Ben Hamida (2013).

In columns 5 and 6 in table 2 we report the results of spillover effects in and outside the
region for the sub-samples characterized by the values of the variable /NV EST'. We find that
only domestic firms which have invested highly in absorptive capacity in terms of learning and
investment seem to benefit from spillovers. Such benefits occur at regional level and result
from technology transfer — according to Ben Hamida (2013), manufacturing firms seem also to
benefit from outside the region since F'P; r_, 1s significantly positive; however, this benefit is,
by far, smaller than that of F'P;,. AC'omp is negative but insignificant, demonstrating that the
increase in competition does not appear to have any positive spillover effects on the productivity
increase of both sub-samples.

The Chow tests soundly support our divisions (with respect to GAP and INV EST) of the

services/construction sample.

6. Conclusions

This paper studies regional spillover effects from services/construction firms in Switzerland,
whereas most existing studies analyze the manufacturing industry. It particularly examines the
value of inward FDI in Swiss services/construction where foreign MNCs are expanding. It
highlights the role of spillover mechanisms in determining regional benefit and controls for
the existing technological capacity of domestic firms and their investment efforts in training
and learning. It argues that possible interaction effects between spillover mechanisms and the
technological capacity of domestic firms impact regional spillovers in the services/construction
industry.

Our findings show that it is important to take into account diverse spillover mechanisms and
their relationship with the level of technological capacity of the domestic firms when assess-

ing regional inward FDI spillovers. Actually, similarly to manufacturing firms in Ben Hamida
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(2013), competition-related spillovers seem to be totally absorbed by local firms with high tech-
nological capacities. Worker-mobility-related spillovers are, by a great extent, absorbed by low
technology firms, while demonstration-related regional spillovers in the services/construction
industry are absorbed by both mid and low technology firms with lager effects, found in mid
technology firms. Unlike Ben Hamida (2013), there are also positive and significant interaction
effects for the sub-sample of firms with small G AP, implying the importance of human capital
in these kinds of firms to reap the benefit from foreign presence in their region.

Regarding the role of firms’ investment in training and learning, our finding confirms that
of Ben Hamida 2013), in which only firms with relatively high /NV EST level benefit from
regional spillovers from demonstration and worker mobility effects.

Regarding policy prescriptions which follow our findings, we suggest actions that encourage
foreign MNC:s to establish affiliates near local counterparts. In addition, the Swiss government,
particularly at the regional and cantonal levels, has to consider that the technological behavior
of domestic firms plays a crucial role in determining whether they benefit from FDI regional
spillovers. Firms do not benefit from regional spillovers using the same mechanism and that
the level of their existing technological capacity guides the way they benefit from these effects.
Furthermore, regional spillovers require sufficient level of human capital, especially for low
technology firms, to be capable of decoding and implementing the best foreign knowledge in
their existing technological process. Thus, actions to support learning and investment in these
kinds of domestic firms and upgrade the level of their human capital are, in our view, necessary

ingredients in a policy package to maximize regional FDI spillovers.

References

Aiken, L. and West, S. (1991), Multiple regression. Testing and interpreting interactions, Sage
Publications, Newbury Park, London.

Aitken, B. J. and Harrison, A. E. (1999), Do Domestic Firms Benefit from Direct Foreign
Investment? Evidence from Venezuela, American Economic Review, 89, 605-618.

Audretsch, D. B. (1998), Agglomeration and the Location of Innovative activity, Oxford Review
of Economic Policy, 14, 18-29.

Baye, Michael R. (2006), Managerial Economics and Business Strategy, Sth Edition, McGraw-
Hill.



21

Ben Hamida, L. and Gugler, P. (2009), Are There Demonstration-Related Spillovers From FDI?
Evidence From Switzerland, International Business Review, 18, 494-508.

Ben Hamida, L. (2007), Inward Foreign Direct Investment and Intra-Industry Spillovers: The
Swiss Case, Ph.D dissertation, University of Fribourg, Switzerland.

Ben Hamida, L. (2013), Are There Regional Spillovers from FDI in the Swiss Manufacturing
Industry?, International Business Review, 22, 754-769.

Blomstrom, M. and Kokko, A. (2002),FDI and Human Capital: A Research Agenda", OECD
Working Paper, No. 195, Paris.

Borensztein, E., De Gregorio, J. and J-W. Lee. (1998), How does foreign direct investment
affect economic growth?, Journal of International Economics, 45, 115-135.

Buckley, P. J., Clegg, J., and Wang, C. (2007), The impact of foreign ownership, local ownership
and industry characteristics on spillover benefits from foreign direct investment in China,
International Business Review, 16, 142-158.

Buckley, P. J., Clegg, J., Wang, C., and Wang, Y.E. (2009), "FDI Spillovers and the Entry
Speed of Foreign Firms: the Case of China", In 2009 Proceedings of EIBA International
Conference, December 13-15, Valencia.

Cantwell, J. (1989), Technological Innovation and Multinational Corporations, Basil Black-
well, Oxford.

Cantwell, J. (1999), Foreign Direct Investment and Technological Change, Volume I and 11,
Edward Elgar Publishing Limited, USA.

Castellani, D. and Zanfei, A. (2007), Multinational Companies and Productivity Spillovers: is
there a specification error, Applied Economics Letters, 14, 1047-1051.

Cohen, W. and Levinthal, D. (1989), Innovation and Learning: the Two Faces of R&D, Eco-
nomic Journal, 99, 569-596.

Cohen, W. and Levinthal, D. (1990), Absorptive Capability: a New Perspective on Learning
and Innovation, Administrative Science Quarterly, Vol. 35, pp 128-152.

Chung, W. (2001), Identifying Technology Transfer in Foreign Direct Investment: Influence of
Industry Conditions and Investing firm Motives, Journal of International Business Studies,
32,211-229.

Crevoisier, O. and Roth, M. (2005), FDI, International Ownership Structures and Regional
Development in the Finance Driven Economy: Where did the Billions of FDI (1995-2001)
go? the Case of Switzerland, Dossier/IRER, No. 54, University of Neuchatel.

Crespo, N., Proenga, 1., and Fontoura, M. P. (2008), FD Spillovers at the Regional Level: Evi-
dence From Portugal, Working Paper, No. 05/08, Lisbon University Institute.

Dimelis, S. and Louri, H. (2002), Foreign Investment and Efficiency Benefits: A Conditional
Quantile Analysis, Oxford Economic Papers, 54, 449-469.



22

Dimelis, S.P. (2005), Spillovers from Foreign Direct Investment and Firm Growth: Techno-
logical, Financial and Market Structure Effects", International Journal of the Economics of
Business, Vol. 12, No. 1, pp. 85-104.

Driffield, N. (2004), "Regional Policy and spillovers from FDI in the UK, The Annuals of Re-
gional Science, 38, 579-594.

Dunning, J. H. and Gugler, P. (2008), Foreign Direct Investment, Location and Competitiveness,
Elsevier, Oxford.

Dunning, J. H. and Rugman, A. M. (1985), The Influence of Hymer’s Dissertation on the Theory
of Foreign Direct Investment, The American Economic Review, 75, 228-232.

Flores, R.G., Fontoura, M. P. and Santos, R. G. (2002), Foreign Direct Investment Spillovers:
Additional Lessons From a Country Study, Working Paper, No. 455, Graduate School of
Economics, Brazil.

Girma, S., Greenaway, D., and Wakelin, K. (1999), Wages, Productivity and Foreign Ownership
in UK Manufacturing, University of Nottingham, Working Paper, No. 99/14.

Girma, S. and Gorg, H. (2007), The Role of the Efficiency Gap for Spillovers from FDI: Ev-
idence from the UK Electronics and Engineering Sectors, Open Economies Review, 18,
215-232.

Girma, S. (2005), Absorptive Capacity and Productivity Spillovers from FDI: A Threshold
Regression Analysis, Oxford Bulletin of Economics and Statistics, 67, 281-306.

Giroud, A., Tavani,Z. N., and Sinkovics, R. (2009), Reverse Knowledge Transfer within MNCs:
The Case of Knowledge-Intensive Services in the U.K, In Proceedings of EIBA Conference,

Reshaping the Boundaries of the Firm in an Era of Global Interdependence, December
13-15, Valencia.

Gomulka, S. (1990), The Theory of Technological Change and Economic Growth, Routledge,
London.

Griliches, Z. (1998), The Search for R&D Spillovers, NBER Chapters, In Griliches, Z. (ed.),
R&D and Productivity: The Econometric Evidence, pp. 251-268, National Bureau of Eco-
nomic Research, Inc.

Haddad, M. and Harrison, A. (1993), Are there Positive Spillovers from Direct Foreign Invest-
ment? Evidence from Panel Data for Morocco, Journal of development Economics, 42,
51-74.

Hale, G. and Long, C. (2006), What Determines Technological Spillovers of Foreign Direct
Investment: Evidence from China, Discussion Paper, No. 934, Yale University.

Haskel, J. E., Pereira, S. C. and Slaughter, M. J. (2007), Does Inward Foreign Investment Boost
the Productivity of Domestic Firms?, the Review of Economics and Statistics, 89, 482-496.

Halpern, L. and Murakdézy, B. (2005), Does distance matter in spillovers?, CEPR Discussion
Paper, no. 4857, London.

Higén, D. A. and Vasilakos, N. (2011), Foreign Direct Investment Spillovers: Evidence from
the British Retail Sector, The World Economy, 34, 642-666.



23

Hymer, S. (1968), La Grande Firme Multinationale, Revue Economique, 14, 949-973, Trans-
lated in English in M. C. Casson (Ed.), Multinational Corporations, Edward Elgar, Chelte-
nam.

Hymer, S. H. (1960), The International Operations of National Firms: A Study of Direct Foreign
Investment, Ph.D. Thesis, Published by MIT Press, Cambridge, (also published under same
title in 1976).

Karpaty, P. and Lundberg, L. (2004), Foreign Direct Investment and Productivity Spillovers in
Swedish Manufacturing, Working Paper, No. 2, Orebro University, Sweden.

Kokko, A. (1996), Productivity Spillovers from Competition between Local Firms and Foreign
Affiliates, Journal of International Development, 8, 517-530.

Kokko, A. (1994) Technology, Market Characteristics, and Spillovers, Journal of Development
FEconomics, 43, 279-293.

Kokko, A., Tansini, R., and Zejan, M. C. (1996), Local Technological Capability and Produc-
tivity Spillovers from FDI in the Uruguayan Manufacturing Sector, Journal of Development
Studies, 32, 602-611.

Konings, J. (1999), The Effects of Foreign Direct Investment on Domestic Firms: Evidence
from Firm Level Panel Data in Emerging Economics, LICOS Discussion Paper DP 8699.

Liu, X. and Wei, Y. (2006), Productivity Spillovers from R&D, Exports and FDI in China’s
Manufacturing Sector, Journal of International Business Studies, 37, 544-557.

Liu, X., Siler, P., Wang, C. and Wei, Y. (2000), Productivity Spillovers from Foreign Direct In-
vestment: Evidence From UK Industry Level Panel Data, Journal of International Business
Studies, 31/3, 407-425.

Meyer, K. and Sinani, E. (2002), Identifying Spillovers of Technology Transfer from FDI: the
Case of Estonia, Working Paper, No. 2002-047, Copenhagen Business School (Also Pub-
lished in 2004, Spillovers of Technology Transfer from FDI: the Case of Estonia, Journal
of Comparative Economics, 32, 445-466).

Mody, A. (1989), "Strategies for Developing Information Industries", In Cooper, C. and Kaplin-
sky, R. (eds.), Technology and Development in the Third Industrial Revolution, Frank Cass,
London.

Narula, R. and Marin, A. (2003), "FDI Spillovers, Absorptive Capacities and Human Capital
Development: Evidence from Argentina", Working Paper, No. 2003-016, Maastricht Eco-
nomic Research Institute on Innovation and Technology, The Netherlands.

Narula, R. (2010), Much Ado about Nothing, or Sirens of a Brave New World? MNE Activity
from Developing Countries and its Significance for Development, Working Paper, No. 2010-
021, UNU-MERIT.

Nelson, R. R. (1982): “The Role of Knowledge in R&D Efficiency”, The Quarterly Journal of
Economics, Vol. 97, pp 453-470

Perez, T. (1998), Foreign Investment and Spillovers, Harwood Academic Publishers, the Nether-
lands.



24

Robinson, P. and Schweizer, M. (2006), Swiss Attractiveness Survey: What Foreign Companies
Say, Ernest& Young Ltd., Zurich.

Sermet F. (2003), Fiscalité Suisse, Development Economic Western Switzerland.

Silverberg, G. and Verspagen, B. (1994), "Collective Learning, Innovation and Growth in a
Boundedly Rational, Evolutionary World", Journal of Evolutionary Economics, 4, 207-226.

Sjoholm, F. (1999), Productivity Growth in Indonesia: The Role of Regional Characteristics
and Direct Foreign Investment, Economic Development and Culture change, 47, 559-584.

Svejnar, J., Gorodnichenko, Y., and Terrell, K. (2007), "When Does FDI Have Positive
Spillovers? Evidence from 17 Emerging Market Economies", IZA Discussion Paper, No.
3079.

Tian, X. (2007), "Accounting for Sources of FDI Technology Spillovers: Evidence from China",
Journal of International Business Studies, vol. 38, pp. 147-159.

Wang, J-Y and Blomstrom, M. (1992), "Foreign Investment and Technology Transfer: A Simple
Model", European Economic Review, 36, 137-155.

Yeaple, S. R. and Keller, W. (2003), "Multinational Enterprises, International Trade, and Pro-
ductivity Growth: Firm-Level Evidence from the United States", IMF Working Paper, No.
03-248.

Yildizoglu, M. and Jonard, N. (1999), Sources of Technological Diversity, Cahiers de
I’Innovation du CNRS, n°99030.

Zhang, Y., Lin, P., and Zhuomin, L.(2009), "Do Chinese Domestic Firms Benefit from FDI
Inflow? Evidence of Horizontal and Vertical Spillovers", China Economic Review, 20, 677-
691.

Notes

"Furthermore, scholars analyzing spillovers at national level, measured by the share of
foreign presence, reported controversial results. For example, Haskel et al. (2007), Karpaty
and Lundberg (2004), and Buckley et al. (2007) found positive evidence for the existence of
spillover benefits from FDI for the UK, Sweden, and China, respectively. While, Castellani and
Zanfei (2007), and Tian (2007) reported, however, negative and significant spillovers for Italy,

and China, respectively.

2Questionnaires can be downloaded from www.kof.ethz.ch (Industrieskonomik).
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3Lemanic region includes the cantons of Vaud, Valais, and Geneva. Mittelland space in-
cludes the cantons of Bern, Fribourg, Jura, Neuchatel, Solothurn. North West Switzerland
includes the cantons of Aargau, Basel-Stadt, and Basel-Landshaft. Western Switzerland in-
cludes the cantons of Appenzell Ausserrhoden, Appenzell Innerrhoden, Glarus, Graubiinden,
Schaffhausen, St-Gallen, and Thurgau. Central Switzerland includes the cantons of Lucerne,

Nidwalden, Obwalden, Schwyz, Uri, and Zug.

“The weights are used to correct for the selection bias resulting from "unit" non-response

and for the deviations of the sample structure from that of the underlying population.

SThe regression analysis makes use of a sample of only 226 services/construction firms
because of missing data for some variables when matching the two data sets of 2002 and 2005

surveys.
SThis study makes use of 19 services/construction industry dummies.

"Please use table 1 for GAP definition.
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Table 2: Estimation results for services/construction: Spillovers from FDI and existing level of
the technology gap between foreign and domestic firms

1 2 3 4 5 6
Variables Full Small Mid Large High Small
GAP GAP GAP INVEST INVEST
ALnK 0.01%** 0.53%**  (.36%** 0.01%*** 0.36%** 0.47%%*
(0.004) (0.05) (0.05) (0.002) (0.05) (0.1)
ALnL 0.69%** 0.35%**  (0.64%** 0.72%** 0.54%** 0.29%*
(0.03) (0.05) (0.05) (0.05) (0.1) (0.1)
HC 0.38%** 0.38%** (. 4]%** 0.42%** 0.29%** 0.009
(0.03) (0.1) (0.09) (0.05) (0.07) (0.09)
FP;, 0.001%** 0.0009  0.006***  0.002** 0.003%** 0.002
(0.0003) (0.001)  (0.001) (0.0003) (0.001) (0.002)
FP;r_r -0.0005%** | 0.0002 0.0002 -0.0005 -0.0007 0.0003
(0.0001) | (0.0004) (0.0006)  (0.0002) (0.0005) (0.0004)
FP;,xHC 0.004%** 0.017%* 0.004 0.0035** 0.006* -0.003
(0.001) (0.009)  (0.005) (0.001) (0.003) (0.004)
FPjp_yxHC | -0.001*** | -0.002  0.004*** -0.0033%%* 0.001 0.0006
(0.0004) (0.001)  (0.001) (0.0004) (0.001) (0.001)
AComp 1.06*** -0.4%%* -0.46 0.86%** -0.24 -0.29
(0.08) (0.1) 0.2) (0.1) (0.2) (0.4)
Size 0.027%%* 0.001 0.038** 0.008 0.02 -0.02
(0.004) (0.02) (0.01) (0.005) (0.01) (0.03)
R? 0.59 0.96 0.96 0.45 0.72 0.88
F — Chow 8.41 | 6.6
N 226 28 64 134 52 34

Note: All estimations include industry dummies. All standard errors, in parentheses, are corrected

for heteroskedasticiy.
Variables (HC' and F'P) used for interactions are centered by subtracting the full sample means, so
that (1) multicollinearity between the variables and their product is reduced, (2) better estimates of

(HC' and F'P) are ensured, and (3) more meaningful interpretations of those estimates

are granted (Aiken and West, 1991).
* ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.




