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Abstract

This paper examines the relationship between the presence of foreign affiliates and prod-
uct upgrading by domestic firms in a sample of manufacturing firms operating in Turkey over
the period 2006-2009. We exploit information on the evolution of firms’ product baskets and
find that Turkish firms in sectors and regions more likely to supply foreign affiliates are also
more likely to introduce more complex products, where complexity is captured using a mea-
sure developed by Hausmann and Hidalgo (2009). The results are robust to controlling for
omitted variables, sample selection and potential simultaneity bias. This evidence is in line
with the view that inflows of foreign direct investment stimulate upgrading of indigenous
production capabilities in host countries.
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1 Introduction

The academic debate on the process of economic development has recently focused on
whether countries’ specialisation matters for their future growth pattern (Lucas, 1988; Haus-
mann et al., 2007). While a large literature has investigated the drivers of the national pro-
duction structure at the macro level, little is known about the determinants of product up-
grading at the micro level. As aggregate production is the result of micro-level choices and
behaviours of individual firms, it is important to understand what allows firms to upgrade
their production by introducing more sophisticated products or improving the existing ones.

Innovation and product upgrading in developing countries may be hindered by appro-
priability issues. In an influential paper, Hausmann and Rodrik (2003) argued that a firm
that attempts to introduce a new product into the country faces uncertainty about the un-
derlying cost structure of the economy. If the project is successful, other firms learn that the
product in question can be profitably produced and follow the incumbent’s footsteps. In this
way, the returns to the pioneer investor’s cost discovery become socialized. If the incumbent
fails, the losses remain private. This knowledge externality means that investment levels in
cost discovery are suboptimal.

This paper argues that inflows of foreign direct investment (FDI) may stimulate innova-
tion and product upgrading in the host country. Multinational firms are creators of innova-
tion, being responsible for the majority of global R&D spending (UNCTAD, 2003). Moreover,
there is evidence suggesting that multinationals transfer knowledge to their foreign affiliates
(Arnold and Javorcik, 2009) and that foreign affiliates are more likely to introduce new prod-
ucts than their indigenous competitors (Brambilla, 2009; Guadalupe et al., 2012). As new
products may require new inputs, multinationals might encourage and support their local
suppliers’ efforts to develop new inputs and to improve the existing ones.! By sharing prod-
uct information and production-related know-how, multinationals may lower the costs of
innovation and product upgrading on the part of the local suppliers. The vast experience
gathered from operating around the globe may mean that multinationals possess superior
knowledge on the suitability of the host country as the production location for a particular

product.?

!'According to the Business Environment and Enterprise Performance Survey conducted jointly by the World
Bank and the European Bank for Reconstruction and Development in 25 transition countries, 41.8% of suppliers
to multinational firms received pressure from their customers to develop new products or services. The corre-
sponding figure for non-suppliers was only 36.8% (Godart and Gorg, 2013). According to the same data source,
the corresponding figures for the Turkish sample were 90% for domestic suppliers to multinationals and 80% for
non-suppliers.

2By directly engaging in cost discovery in host countries, multinationals may also stimulate subsequent inno-
vation by domestic rivals. For instance, in a World Bank survey, 24% oflocal firms in the Czech Republic and 15%



Our analysis is based on firm-product level data available from the Turkish Statistical Of-
fice for the period 2006-2009. We examine the link between the sophistication of new prod-
ucts introduced by Turkish firms and the presence of foreign affiliates in the input sourcing
(downstream) sectors in the same region. Turkey represents a suitable setting for our anal-
ysis. It is one of the few countries that have transformed their productive structure dramat-
ically in the last decades (Hidalgo, 2009). It has also experienced a spectacular surge in FDI
inflows during the 2000s. Being an emerging economy, Turkey is likely to have been signifi-
cantly affected by the knowledge transfer taking place through FDI inflows. Finally, the large
size of the country and the availability of information on the location of plants belonging to
each firm allow us to exploit a geographical dimension of the data.

The object of our analysis is the sophistication level of products newly introduced by
Turkish firms. We capture product sophistication using a measure proposed by Hausmann
and Hidalgo (2009) who relate the concept of complexity to the extent and exclusivity of ca-
pabilities needed to produce a given product. These capabilities, which are neither directly
observable nor measurable, are inferred by exploiting the information on the prevalence of
a given product in the countries’ export baskets and export diversification of countries that
export it.3

The existing literature investigating the determinants of product upgrading tends to equate
upgrading with an increase in unit values (Hallak, 2006; Manova and Zhang, 2012; Harding
and Javorcik, 2012; Bas and Strauss-Kahn, 2015). Unit values are highly imperfect as (in ad-
dition to reflecting quality) they may be capturing production costs, market power, or noise
due to both aggregation and measurement error.* A notable exception is the work of Khan-
delwal (2010) and Khandelwal et al. (2013) who estimate quality by exploiting information on
unit values and quantities, based on the insight that higher quality products are those with
higher market shares conditional on price.

In all these existing studies, however, the concept of quality refers to product differentia-
tion, vertical in the former case and also horizontal in the latter case and is measured within
strictly defined products. In contrast, the aim of the Hausmann and Hidalgo (2009) indica-
tor is to rank products according to the sophistication of their production process. Although

this measure can still in part capture a higher quality level of products (when higher quality

in Latvia reported that they have learned about the availability of new technologies by observing multinationals
operating in their country and sector (Javorcik, 2008).

3In the paper, we use the words "complexity" and "sophistication" interchangeably.

*Hallak and Schott (2011) develop a method for decomposing countries’ observed export prices into quality
versus quality-adjusted components under the assumption that, holding observed export prices constant, coun-
tries with trade surpluses offer higher quality than countries running trade deficits. They find that observed unit
value ratios can be a poor approximation for relative quality differences.



translates in a higher number of capabilities needed in the production process), its scope
is wider since it allows to compare products that may be very different in terms of use and
cannot be compared in terms of quality in its traditional sense. Moreover, our focus on the
complexity indicator is related to our interest in examining the impact of FDI on the devel-
opment of firms’ new and exclusive production skills and their ability to combine them in
new or more complex goods.

Our explanatory variable of interest is the presence of multinational firms in the down-
stream (input sourcing) sectors. We also allow for the impact of FDI in the same and the
upstream sectors, though neither will turn out to matter in the analysis. These variables are
defined at the level of NUTS2 Turkish regions, based on the assumption that physical prox-
imity both increases the likelihood of engaging in contractual relationships and eases the
technology and knowledge transfers from foreign affiliates to domestic firms.

Our focus on new products means that we need to address the selection bias resulting
from the fact that only some Turkish producers choose to introduce new products. Our ap-
proach thus relies on the estimation of a two-step selection model. In the first step, we model
the determinants of introduction of a new product, and in the second step, we focus on the
determinants of the complexity of the newly introduced product(s). As the exclusion restric-
tion, we use the lag of industry concentration at the regional level (excluding the firm in
question). We believe that industry concentration should be closely linked to the probability
of product innovation, as highlighted by the existing literature (Nickell, 1996; Blundell et al.,
1999), but should not affect the sophistication of newly introduced products.

We find that while the presence of foreign affiliates does not affect the likelihood of a new
product being introduced, it does affect the complexity of new products. More specifically,
sophistication of the products newly introduced by domestic firms is positively correlated
with the presence of multinational firms in the downstream sectors (i.e., sectors which the
innovating Turkish firms are likely to supply). This finding is consistent with the view that
interactions between multinationals and their Turkish suppliers may boost the latter’s ability
to upgrade their production structure.

Our results are robust to a number of sensitivity checks and identification tests. In partic-
ular, we control for a host of unobservables by including region-year and industry-year fixed
effects. We also control for a set of time-varying covariates both at firm and sector-region
level. Furthermore, our findings hold when we exploit an alternative proxy, the well-known
measure called PRODY developed by Hausmann et al. (2007), which captures the income

level of countries typically exporting a given product. Finally, to address a potential simul-



taneity bias, we show that our results are robust to using an instrumental variable approach.

Our IV approach is based on three pillars. The first pillar is the view that international
competition for FDI matters and that Turkey may find it harder to attract FDI in sectors
where its neighbours concentrate their investment promotion efforts. Second, we antici-
pate that Turkish regions offering lower wages and employment subsidies tend to be more
attractive to foreign investors. Third, we believe that initial presence of foreign investors in
the Turkish region matters for future FDI inflows. The IV results confirm our baseline finding
of a positive relationship between the presence of multinationals in downstream sectors and
the complexity of products newly introduced by local firms.

When we allow for heterogeneous effects on different types of Turkish firms, the data
suggest that multinational customers represent a convergence force. The most beneficial
effects stemming from their presence are absorbed by indigenous innovators that are smaller
and endowed with a lower pre-existing sophistication level.

Our work is related to two strands of the economic literature. First, we contribute to the
literature investigating the role of FDI in stimulating economic growth (Borenzstein et al.,
1998; Alfaro et al., 2004) and transformation of the production and export structure. Recent
work has shown that multinationals’ activity affects the quality and the sophistication of ex-
ports in the host countries (Harding and Javorcik, 2012; Swenson and Chen, 2014), though
other studies (Wang and Wei, 2010) have failed to find such a relationship. However, the exact
channel through which this phenomenon may be taking place still needs to be investigated
in detail. On the one hand, multinationals could themselves produce more technology- and
knowledge-intensive goods and could initiate production of goods that have not been pro-
duced before in host countries, thus directly contributing to the sophistication of the coun-
try’s production structure. On the other hand, their presence could encourage local firms to
introduce more sophisticated goods. Knowing which channel is at work matters hugely for
policy. Our results give support to the latter channel.

Second, we contribute to the extensive literature on FDI spillovers. To date, this literature
has almost exclusively focused on the link between the presence of foreign affiliates and the
total factor productivity of domestic firms (Aitken and Harrison, 1999; Javorcik, 2004; Goerg
and Greenaway, 2004; Havranek and Irsova, 2011). By considering another outcome, the so-
phistication of newly introduced products, we help shed light on the complex ways through

which FDI inflows affect the host economy.

>The former channel is not the focus of our study.
®A notable exception is the work of Branstetter (2006) which focused on knowledge flows reflected in patent
citations.



This paper is structured as follows: the next section introduces the background for our
analysis and briefly discusses anecdotal evidence related to our research question; section
3 presents the data sources and discusses measurement issues; section 4 lays out the em-
pirical model and discusses estimation issues; section 5 presents the results, robustness and

extensions of our empirical model; section 6 concludes the work.

2 Background and anecdotal evidence

In the 1980s, after about 20 years of import substitution, Turkey moved to an outward-oriented
development strategy based on liberalising capital account, attracting FDI and promoting
exports. Liberalisation policies and important investments in telecommunications infras-
tructure created a more favourable environment for FDI throughout the 1980s. Neverthe-
less, as shown in Figure 1, a decisive change in the pace of FDI inflows occurred only after
the entry into force of the new Foreign Capital Law in 2003, which removed several important

restrictions on operations of foreign affiliates.

Figure 1: Turkish Inward FDI Flows, 1970-2010
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Source: World Development Indicators 2012.

Foreign affiliates operating in Turkey have recently become quite reliant on the local sup-
plier base. According to the World Bank Enterprise Survey, 65% of total inputs used by foreign

affiliates located in Turkey were of domestic origin in 2002. By 2008, this share increased to



76%. The surge in FDI inflows and the increase in the reliance of foreign affiliates on local
sourcing have coincided with an increasing sophistication of the Turkish production struc-
ture (Hidalgo, 2009).

Anecdotal evidence suggests that the two phenomena may be related, thus supporting
the view that buyer-supplier relationships between multinational enterprises (MNEs) and
their Turkish suppliers may have stimulated the transformation of the Turkish manufactur-
ing sector. Consider the case of Indesit Turkey.” Indesit is an Italian white good producer -
recently acquired by Whirlpool - active in Turkey since the 1990s. Its plant located in Manisa
produces refrigerators. Although initially Indesit entered the Turkish economy exclusively
to save on labour costs, over time, Indesit has increased its reliance on the Turkish supplier
base. In the beginning of its operations in Turkey, Indesit imported most of the components
needed for production of the final products. Now Indesit sources locally almost all of the
main components, and more than half of its supplier base is currently located in Turkey,
mostly in the same industrial district as its Manisa plant. Geographical proximity to suppli-
ers is indeed crucial for keeping down the transport costs and allowing for a more efficacious
collaboration with the suppliers. Indesit regularly conducts audits of its suppliers. It also
helps suppliers with starting production. The vast pool of engineering know-how and expe-
rience stemming from previous experiences of working with local suppliers in other parts of
the world is then shared with Turkish business partners.

Indesit’s relationship with a stainless steel sheet pressing (SSSP) company located in Man-
isa is an example of how foreign affiliates stimulate upgrading of production complexity in
their local suppliers.® In 2012, Indesit built a new plant producing washing machines. In
order to become a supplier of this new plant, the SSSP company purchased new presses and
automated its production process. This allowed it to start producing a new and more sophis-
ticated product, increase efficiency and the production volume. More specifically, the SSSP
company became the only Turkish supplier of Indesit capable of producing the flange of a
washing machine basket which is a steel component with deep drawing illustrated in Figure
Al

The complexity of steel components with deep drawing is not uniform and strictly de-
pends on their aesthetic and physical characteristics.” Stainless steel components like a

flange need to be produced with no aesthetic defects by 800-1000 tons presses. The compo-

"This information is based on the interview one of the authors conducted with the company’s Sourcing Man-
ager on December 3, 2014.

8The name of the company has been omitted during the interview because of confidential reasons.

9As illustrated in Figure A.1, the flange of a washing machine basket is a much more complex product than a
sink. The sink’s complexity in turn exceeds that of a pot scourer.



nent’s drawings are statistically controlled to allow for a correct assembly with the rest of the
washing machine basket. They also need to withstand a 1000-1400 revolutions per minute
stress while remaining within a certain range of vibration and noisiness.

The flange is not a new component for Indesit. Indesit sources flanges from Italy and
Poland for its plants in Italy, Poland and Russia. However, this type of a flange had not been
previously produced in Turkey. Besides investing in automation, the SSSP company has in-
troduced new control and maintenance tools and processes and is currently collaborating
with Indesit on a system to improve the primary input usage by employing scraps. Indesit
has shared essential tacit knowledge, information processes, instructions and control pro-
cedures with the SSSP company, thus stimulating and supporting the supplier’s complexity
upgrading.

Similar anecdotal evidence can be found in other sectors.!® For instance, Pfizer, a phar-
maceutical company active in Turkey since the late 1950s, has also developed a large network
of local suppliers. Two years ago a Turkish logistics company, which is a partner of Pfizer, in-
vested into new cold-chain logistics systems in order to increase the volume of its business
with Pfizer. Thanks to this additional investment and to the know-how it had received from
Pfizer on the cold-chain logistic requirements needed to comply with the Pfizer Quality Man-
agement system, the supplier has widened its portfolio and has been able to strengthen and
stabilise its contractual relationship with Pfizer.

Another example is represented by an on-going Pfizer’s project aiming to upgrade a prod-
uct it uses in its transportation system. The current supplier cannot meet the additional re-
quirements but another Turkish firm is willing to make the necessary investment in highly
complex machines in order to become a Pfizer’s supplier. This investment is very costly, es-
pecially when compared to the supplier’s regular operational equipment.

Motivated by this anecdotal evidence, in what follows we formally examine the relation-
ship between the presence of foreign affiliates and the complexity of products newly intro-

duced by Turkish firms in the supplying industries.

3 Data Sources and Measurement Issues

3.1 Data Sources

Our sample covers all manufacturing firms with more than 20 employees operating in Turkey

in the period 2006-2009. It was created by merging the Turkish Annual Industrial Product

!This information has been obtained by means of email interviews conducted by one of the authors with a
Pfizer manager in October/November 2014.



Statistics (AIPS) with the Structural Business Statistics (SBS). Both data sources are available
from the Turkish National Statistical Office. The former source allows for the identification
of each firm’s product scope and newly introduced products, while the latter provides in-
formation on a wide number of firm characteristics. We exploit the AIPS to get information
on firms’ 10-digit PRODTR level products, their volume, value of production and sales for
the years 2005-2009 for all manufacturing firms with more than 20 employees.!! As a conse-
quence, new products can only be identified starting from 2006 on the basis of firms’ product
baskets in 2005 and 2006. Then, we use the SBS to retrieve information on firms’ output, in-
put costs, employment, foreign ownership and the NUTS2 region of location over the same
period. The SBS also provide information on a firm’s plants, such as, their number, location,
employment, turnover and NACE sector. This data source allows us to assess the presence
of foreign firms in each region-sector combination in terms of employment and output. The
SBS provide information on firm foreign ownership only from 2006 onwards.

Our analysis is performed on the sample of all domestically owned manufacturing firms
with more than 20 employees, which was created by merging the datasets described above.!?
As the focus of our investigation is the sophistication level of firms’ newly introduced prod-
ucts, we will pay most attention to the sub-sample of innovators. Tables A.1 and A.2 in the
Appendix describe the regional and sectoral distributions of all firms and innovators (i.e.,
firms introducing new products) in our sample.'3

In terms of the sectoral distribution, firms are mainly concentrated in traditional compar-
ative advantage sectors, such as, Food&Beverages (NACE 15), Textiles (NACE 17), and Apparel
(NACE 18). They are also well represented in Manufacture of Non-Metallic Mineral Products
(NACE 26), Metal Products (NACE 28), and Manufacture of Machinery and Equipment (NACE
29). As for the geographical distribution (Table A.1), we find that Istanbul accounts for about
43% of all firms in our sample and Izmir, Bursa and Ankara account for a further 23% of the
total number of firms. This is consistent with the country’s development stage which im-
plies that the relatively recently developed manufacturing sector is quite concentrated in a

few regions. Turning to the importance of product innovators, as visible in the tables, they

""The PRODTR is a national product classification whose first 6 digits correspond to CPA codes and which
includes about 3,700 different products.

'2We follow the OECD definition and classify as domestic those firms whose foreign capital asset share is lower
than 10% (OECD, 2008).

BWe exclude from our analysis firms operating in NACE sector 16 (Manufacture of tobacco products) and
23 (Manufacture of coke, refined petroleum products and nuclear fuel) because of the nature of the activities
they perform. We also drop sector 25 "Rubber and Plastics" because of suspected mis-measurement of foreign
presence. This sector represents less than 5% of the original sample. Including this sector in the analysis would
not affect the significance of the results and the main insights of the analysis. We trim the top and the bottom
percentile of the size and the productivity distributions, though not doing so would not affect the conclusions of
our study.



constitute a non-negligible share of firms across mostly all regions and sectors, and their
distribution across both dimensions mimics the distribution observed for the total sample.

The focus on product innovation in Turkey is motivated by our interest in shedding light
on the country’s manufacturing evolution. It is supported by Figure A.4 in the Appendix.
Here, Panel A shows the spatial distribution of industrial production in Turkey in the year
2005 and documents an important divide between the laggard Eastern regions and the in-
dustrial Western ones, in line with the evidence from Table A.1. More noteworthy, Panel B
and C reveal that new products are an important driver of regional industrial growth, es-
pecially in the laggard Eastern regions.'* These patterns are in line with the view that new
products represent an important factor behind the industrial evolution of Turkey.

The final data source we use is the BACI database(Gaulier and Zignago, 2010). It is com-
piled by CEPII and covers product-level bilateral export flows. We use the information on the
trade network contained in this dataset in order to create a product level measure of sophis-
tication. To match firm-product-level production data with the product-level information
obtained from BACI, we first converted 6-digit HS flows (1996 version of the classification)
into the CPA classification codes by means of the HS-CPA correspondence table provided by
Eurostat. Then we constructed a harmonised classification that is slightly more aggregated
than the CPA classification (we refer to it as HCPA). The HCPA classification contains 1,297
products of which 1,030 are actually produced in Turkey. Hereafter, a product code refers to

a product as defined in the HCPA classification.

3.2 Measuring Product Complexity

We measure the sophistication of Turkish firms’ production by means of the complexity mea-
sure proposed by Hausmann and Hidalgo (2009). Before we explain the measure in detail, it
is helpful to illustrate it with an analogy mentioned by Hausmann and Hidalgo (2009) and
Felipe et al. (2012).

Imagine that a country is represented by a bucket of Lego pieces with each piece repre-
senting the capabilities available in the country. The set of products (i.e., Lego models) a
country can produce depends on the kind, diversity, and exclusiveness of the Lego pieces in
the bucket. A Lego bucket that contains pieces that can only be used to build a toy bicycle
probably does not contain the pieces to create a toy car. However, a Lego bucket that con-

tains pieces that can build a toy car may also have the necessary pieces needed to build a toy

"“The evidence from Panel B is strongly supported by official data on the spatial distribution of average annual
export growth. As considering exports is beyond the scope of our analysis, the corresponding map is not shown
for brevity, but it is available from the authors upon request.
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bicycle.

While two Lego buckets may be capable of building the same number of models, these
may be completely different sets of models. Thus, determining the complexity of an econ-
omy by looking at the products it produces amounts to determining the “diversity and exclu-
sivity” of the pieces in a Lego bucket by simply looking at the Lego models it can build.

Hausmann and Hidalgo (2009) start from the assumption that the bipartite - country-
product - network of world trade originates from a larger tripartite network. This tripartite
network links countries to the capabilities they are endowed with and products to the capa-
bilities they require in their production process. Using the information retrieved from the
world trade data, they first define diversification as the number of products in which a coun-
try has a revealed comparative advantage (RCA), and ubiquity as the number of countries
with an RCA in that product.'® These can be considered the simplest measures of complexity

of a country and a product, respectively, and are calculated as:

Diversification : K.o = ZdRCAcp €8]
p

Ubiquity : K,o = ZdRCACp

where dRC A, is a dummy denoting whether country c enjoys a comparative advantage
position in product p. In the Lego analogy, the former is expected to represent the number
of models a Lego bucket can create, while the latter should reflect the exclusivity of the Lego
pieces in the bucket. The intuition is that a less ubiquitous product requires more exclusive
capabilities. Nonetheless, the extent of diversification and ubiquity are only imprecise mea-
sures of complexity, as not only the availability and usage of a wide variety of capabilities,
but also the level of their exclusivity is important in the definition of sophistication countries
and products. Then, hinging on the basic notions of product ubiquity and country diversi-
fication, Hausmann and Hidalgo (2009) apply the Method of Reflections which consists in
refining these rough complexity indicators by calculating jointly and iteratively the average
value of the measure computed in the preceding iteration. After n iterations, these are given

by:

1
K., =
o KC,O

> dRCAqy % Kpna
p

3The index of revealed comparative advantage is defined as the ratio of the export share of a given product in
the country’s export basket to the share of the product in the world’s exports. A country is considered to have a
RCA in a given product if the value of the ratio exceeds one.
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Thus, the two indicators iteratively identify a country’s complexity by means of its spe-
cialisation in products that are not only less ubiquitous but also exported by complex coun-
tries. Complex countries are defined as those exporting a larger number of less ubiquitous
products. And a product’s complexity is defined based on its presence in the export bas-
ket of fewer complex countries. Iterations stop when no more information can be drawn
from the world trade map, that is, there is a perfect rank correlation between iterations n and
n+1. Even numbered iterations for K. ,, give measures of countries’ diversification, while odd
numbered iterations for K, ,, give measures of products’ complexity.

As in our analysis we are interested in products’ complexity we focus on K, ,, and we stop
iterations at n = 13. Thus, we employ the K, 13 index.'® It is worth stressing that the iteration
procedure provides a more detailed and more precise ranking of products in terms of their
complexity. This can be illustrated by comparing the product ranking based on the simple
ubiquity measure, K, to the one based on our complexity measure K, 3. While K, is able
to identify only 73 different rank positions, K, 13 ranks differently each of the 1,297 goods
in the HCPA classification. For example, in 2002 the HCPA products “Spacecraft (including
satellites) and spacecraft launch vehicles” (35.30.40) and “Tin tubes, pipes and tube or pipe
fittings” (27.43.29) share the same ranking in terms of product ubiquity, K, 0, that is they
share the 69th position as only seven countries have a RCA in exporting them. According to
the refined product complexity indicator K 13, the former product is ranked 29th and the
latter 848th, which is clearly a more intuitive ranking.'”

Furthermore, the complexity indicator is highly correlated (correlation of 0.74) with an-
other sophistication indicator used in literature (Hausmann et al., 2007), the PRODY in-
dex. The latter relates a product’s complexity to the average income level of its exporters,
by weighing each country’s income with its RCA index in the product. Indeed, after remov-
ing the information on per capita income, PRODY collapses to K, ;. This implies that the
PRODY indicator relies more on the structure of the network connecting countries to the
products they export than on the income of countries. This suggests that the explanatory

power that this measure of sophistication and its country level counterpart, £ X PY, have

16We standardise the complexity indicator K, 13 by subtracting its mean and dividing it by its standard devia-
tion.

"The number of exporters with RCA in a given product ranges from 3 to 97 with a median value of 23 and the
first and last deciles of 12 and 43.
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demonstrated (Hausmann et al., 2007; Rodrik, 2006) stems from the information on the di-
versification of countries and on the ubiquity of products (Hidalgo, 2009). Both diversifica-
tion and ubiquity are exploited in our product complexity indicator.

Finally, going back to our anecdotal evidence, it is interesting to notice that the washing
machine component (flange), which corresponds to the HCPA 29.54.42, has a complexity
level of K}, 13 = 1.034, which is higher than the complexity level of another - relatively simpler
- steel product with deep drawing, namely a sink (HCPA 28.75.11) whose complexity level is
K, 13 = 0.529. Finally, both products are more complex than other stainless steel products
which do not require deep drawing, such as pot scourers (HCPA 28.75.12) whose complexity
level is K, 13 = —0.197. See Figure A.1 in the Appendix.

Figure 2 contrasts the evolution of domestic firms’ average production complexity (left
axis) with the path of foreign firms’ average complexity (right axis) and with the overall coun-
try production sophistication evolution (right axis).'® More specifically, we aggregate pro-
duction of domestic firms at the product level. We do the same for foreign firms. Then we
calculate the weighted average of the complexity of products produced by domestic and for-
eign firms, respectively. The country-level complexity indicator is computed on the basis of
aggregate trade flows. The picture shows the superior product sophistication level of foreign
firms vis-a-vis the domestic ones. The latter, nonetheless, experience a significant upgrad-
ing of their product sophistication which drives the overall pattern observed for the Turkish
manufacturing sector.

Since the aim of our analysis is to shed light on determinants of product upgrading, for
each firm ¢ in our sample we calculate the simple average, Kﬁf “vs the weighted average,
K ZIX v and the maximum, K thv “wm  complexity level of new products introduced by the firm

attime ¢ as:

PiNew
gews — 21 Bpas @
it - PNew
it
Pilgfew t t
output;
K =3 Ky Y
p=1 2 pti oulpulip
KR = mazy[Kp 3] withp = 1,.., Py @

where PY¢? is the number of new goods introduced by firm i at time ¢, while output;,; is

"8Country level production complexity for Turkey refer to K, 20, which is computed on the basis of equation 2
by exploiting BACI trade data. We stop iterations at n = 20, when no more information can be gathered from the
world trade network, that is there is a perfect rank correlation between iterations 20 and 21.
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Figure 2: Product Sophistication Evolution in Turkey
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The left axis measures product sophistication of domestically-owned manufacturing firms, while right axis measures prod-
uct sophistication of foreign firms operating in Turkish manufacturing and the country level complexity computed on the
basis of aggregate world trade flows.
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its production value of good p.

3.3 Measuring FDI Spillovers

To capture the impact of foreign firms’ presence on the sophistication of products newly in-
troduced by Turkish firms, we use the standard proxies for horizontal and vertical spillovers
employed by the literature (see, e.g., Javorcik (2004)). We compute these proxies at the region-
sector-year level, thus exploiting both regional and cross-industry variation in the presence
of foreign owned firms over time. Regions are defined at the NUTS2 level, with a total of 26 re-
gions, whereas sectors are defined at the 2-digit NACE level, with a total of 21 manufacturing
sectors.

Our spillovers proxies are compiled based on the information on foreign owned firms
with more than 20 employees, their sector of activity, location and employment/output avail-
able from the SBS."

A proxy for horizontal (intra-industry) spillovers in sector j and region r at time ¢ is de-
fined as the average foreign equity share, ForeignShare, in firms in the sector-region cell

weighted by each firm ¢'s share in the cell’s output in a given year:

N, ,
o it Yi x ForeignSharey
jrt Nt
> i1 Yi

)

Horizontal

with Nj,; indicating the number of firms in region r which are active in sector j and year
t, and Y;; denotes the output of firm 7 in year ¢. Since we consider the regional dimension, in
order to build our spillover indicator we employ plant-level information on output and we
attribute to each foreign plant the corresponding foreign equity share declared at the firm
level.?°

To create a proxy for the foreign presence in downstream (input sourcing) and upstream
(input supplying) sectors, and thus investigate potential vertical spillovers, we combine the
Horizontal"P! indicator in equation 5 with the national Input-Output table (capturing do-
mestic output) for Turkey in the year 2002. We, then, build the following proxies for spillovers

through backward and forward linkages, respectively:

Since the SBS collect information for just a rotating sample of firms with fewer than 20 employees, we focus
on the population of firms with more than 20 employees. We believe that the exclusion of small firms from the
calculation does not represent a severe problem due to the small share of output accounted for by this part of
firms’ population and due to the evidence that most of foreign owned firms are large.

2We also compute weights on the basis of firms’ employment shares and we test the robustness of our find-
ings to the use of spillover measures based on employment.
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FDI Zs:Ls#j Horizontalss * purchases;s
grt

()

Upstream T
> <1 purchases;s

where sales;s and purchasesjs are respectively the total sales and purchases of sector j
to/from a manufacturing sector s. 1,..,.S denote the manufacturing sectors, while S,..,T
denote the remaining non-manufacturing sectors. Sector j is a firm’s main sector of activity.
Note that in order to separate intra-industry and inter-industry effects, we exclude sourcing
and supplying relationships taking place within the sector.

Figures A.2 and A.3 in the Appendix show the evolution of horizontal, downstream and
upstream variables by region and sector, respectively. We can observe the existence of a large
variation across regions, across sectors and across time in the presence of foreign multina-
tionals. Although the highest shares of foreign output are recorded in the country’s most
industrialised regions, e.g. Istanbul, Ankara, [zmir and Manisa, foreign presence is also non-
negligible in less developed Eastern regions, such as Malatya and Mardin. Foreign firms
are responsible for a significant share of output (more than 10%) in Chemicals (24), Metal
Products (28), Electrical Appliances (31) and Motor Vehicles (34). Their presence is also con-
siderable (7% of total output) in more traditional sectors, where Turkey enjoys comparative
advantage, such as Food Manufacturing (15) and Clothing (18). A large variation is also vis-
ible, albeit to a lesser extent, in the presence of foreign firms in upstream and downstream
industries.

In sum, we conclude that the presence of foreign affiliates in Turkish manufacturing is
substantial enough to influence the activities of local producers. It also exhibits large enough
variation to warrant an analysis at the sector-region level.

To get a sense of the correlation between the sophistication level of new products and
the spillover measures, Table 1 reports the value of complexity indicator of newly introduced
products by quartile of spillovers’ measures. It is straightforward to notice that firms more ex-
posed to the presence of foreign firms in the same sector or in upstream or downstream sec-
tors start, in general, producing goods characterised by a higher sophistication level, though

the relationship is not monotonic. The pattern is, however, particularly striking when the
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presence of MNEs in downstream sectors is considered.?!

Table 1: Sophistication of newly introduced products along the spillovers’ distribution

Quartile KNews — gNeww — KNeWmas — KF
HorizontalFPT

ql -0.341 -0.344 -0.226 -0.397
q2 -0.999 -1.015 -0.845 -1.122
q3 -0.485 -0.485 -0.341 -0.555
q4 0.239 0.244 0.360 0.273
Downstream®PT

ql -0.989 -0.997 -0.846 -1.088
q2 -0.736 -0.743 -0.576 -0.799
q3 0.108 0.114 0.225 0.086
q4 0.079 0.075 0.197 0.054
UpstreamTPT

ql -0.330 -0.328 -0.215 -0.309
q2 -1.160 -1.178 -1.000 -1.327
q3 -0.104 -0.100 0.019 -0.130
q4 0.061 0.061 0.195 0.023

Sources: TurkStat AIPS and SBS. Own calculations

4 Empirical Strategy

4.1 Baseline specification

As our analysis aims to investigate the complexity of newly introduced products, we need
to deal with the selection issue. Not all firms introduce new products, and it is not random
which firms do so. We address this issue by estimating an Heckman selection model by max-
imum likelihood. To model the probability of innovation we use the extent of competition
faced by domestic firms in the region-industry cell as an exclusion restriction. The level of
competition is proxied by the Herfindahl index computed based on the total output in the
region-industry cell (excluding the firm in question). In other words, we argue that inno-
vation activity is affected by the extent of competition (Nickell, 1996; Blundell et al., 1999)
but that the extent of competition has no effect on the complexity level of newly introduced
goods.??

We then examine the impact of foreign firms’ presence on the complexity of products

newly introduced by domestic firms by estimating the following specification:

It-tests show that firms that operate in sector-region cells where the presence of potential foreign competi-
tors, suppliers and customers exceeds the median value introduce products that are significantly more complex
than the ones introduced by firms located in other sector-region cells. This piece of evidence is not shown here
for the sake of brevity, but it is available upon request.

ZWe tested directly the latter assumption and could not reject it in our data.
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where K gftw represents the product complexity across all new goods introduced by firm
i located in area r and whose main sector of activity is sector j. All the explanatory variables
enter the specification with a one-year lag in order to mitigate simultaneity issues. As a con-
sequence, our left hand side variable is observed in the 2007-2009 time span and our right
hand side variables range between 2006 and 2008. The impact of foreign firms operating in
the same sector j and the same region is captured by Horizontal"P!. To further mitigate

endogeneity concerns, we compute the Horizontal!P! indicator for each firm by exclud-

ing its output level from the denominator of equation 5.2 The effect of foreign presence

FD FDI

in upstream sectors in the same region is captured by Upstream! P!, while Downstream
captures the regional presence of foreign firms in downstream sectors and represents our
main variable of interest. As firms may have plants in more than one region, for each firm
we take the simple average of the above proxies over all regions of operation. Thus, spillover
measures vary at the firm level and we will cluster standard errors at the firm level.?*

In our empirical model, we control for a number of relevant firm-level characteristics
(X). This set includes the average complexity of the firm’s product basket in ¢t — 1, Kif;rt—l‘
We expect that firms that produced more sophisticated products in the past have the re-
sources and capabilities to introduce new products with a higher level of complexity. We also
control for other potential determinants of the complexity level of new products: firm size
(Size) measured as the log of the number of people employed in a firm, labour productiv-
ity (Labour Productivity) defined as the log value-added per worker, the share of employees
engaged in R&D activities (R&D Employment Share) and the firm's average wage (Wage).
A represents the selection term. Finally, we add sector-year, v;;, and region-year, §,, fixed
effects. We, thus, account for the possibility that multinationals pick up specific sectors and
regions when entering Turkey because of their attractiveness, especially in terms of their dy-

namics of product sophistication. Table A.3 in the Appendix presents the descriptive statis-

tics for our complexity measures and explanatory variables.

ZHowever, results are very similar when this correction is not implemented.

2*We also experimented with a weighted average where the regional output shares were used as weights. Us-
ing this alternative approach does not change the main findings of this paper. Furthermore, the same insights
emerge when we consider only the main region of activity. Finally, we will show later that our results are robust
to alternative clustering.
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4.2 Instrumental variable approach

One may be concerned that the location of foreign affiliates in Turkey is chosen strategi-
cally based on future expectations of sourcing options, thus introducing a reverse causality
problem. We believe that this is unlikely to be the case in practice as this would require for-
eign investors to possess very detailed information, they are unlikely to have. Moreover, we
believe that this concern is mitigated by the inclusion of region-year and sector-year fixed
effects as well as by the use of lagged proxies for MNE presence. Nonetheless, we take this
potential concern seriously and implement an IV approach by instrumenting for the three
spillover proxies.?®

Our IV approach is based on three pillars. First, we believe that international competition
for FDI matters for Turkey’s success in attracting foreign investment. Second, we anticipate
that less developed regions offering lower wages and employment subsidies tend to be more
attractive to foreign investors. Third, we believe that initial presence of foreign investors in
the region matters for future FDI inflows.

Starting with the first pillar, to proxy for international competition for FDI we consider
actions of national Investment Promotion Agencies in countries neighbouring Turkey. We
take advantage of the fact that, according to investment promotion professionals, targeting
particular sectors in investment promotion efforts is considered to be best practice since it
is a more effective strategy than trying to attract FDI across the board (Loewendahl, 2001;
Proksch, 2004). We create a sector-specific variable capturing the share of neighbouring
countries considering a given sector as a priority sector in their investment promotion ef-
forts.26 This variable, Targetingy? """ is defined at the 2-digit NACE sector and pertains
to 2004, a pre-sample year. It has been obtained from the 2005 World Bank Census of In-
vestment Promotion Agencies.?’ As visible in Table A.6, there is quite a lot of heterogeneity
across countries in investment promotion efforts.

The second pillar of our IV strategy rests on identifying low wage regions within Turkey.
To do so we use information on the pre-sample level of Socio-Economic Development Index
(SED]) from the Turkish State Planning Organization (now Ministry of Development). We
create a dummy, D", for underdeveloped 2-digit NUTS regions, which are defined as those

including at least one 3-digit NUTS province with the SEDI level below the median. These

25As we will find no evidence of a bias due to firms self selecting into introduction of new products, we will
apply the IV approach just to the model explaining the complexity of newly introduced products.

*The neighbouring countries engaged in sector targeting include: Armenia, Bulgaria and Greece. Later we
will consider all countries, not just Turkey’s neighbours. According to the data, Turkey did not engage in sector
targeting in its own investment promotion efforts.

2"For more information on the Census, see Harding and Javorcik (2011).
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provinces benefited from the subsidies introduced by the Law 5084/2004 which were aimed
at supporting newly created firms and existing firms expanding their workforce, by means
of reductions in social security contributions, credits on income taxes on wages, subsidies
for electricity consumption and land subsidies (Betcherman et al., 2010). These measures
were likely to be attractive to foreign investors, but because they were very general in nature
and mostly focused on employment creation, they were unlikely to directly affect innovation
activity at the firm level.

The third pillar of our IV strategy is to capture the initial presence of FDI at the region-
sector level, as the existing stock of FDI is likely to attract further foreign investment. To do
so, we use the values of our usual spillover proxies in the first year available, 2006. We exclude
this year from the subsequent analysis.

Based on these three pillars we build two sets of instruments. Our first set of instruments
interacts the sector-specific measure of international competition for FDI with the region-
specific indicator of low cost regions and a time trend T: Targeting'~e9hbours Hor o pry T,
The second set of instruments interacts the region-sector-specific measure of FDI presence
in 2006 with the indicator for low cost regions and the time trend: Horizotal{’! * D" x T .
effects. To create an IV for the upstream and downstream FDI, we weigh these two proxies by
the appropriate input-output coefficients, as in equations 6 and 7.

Due to the use of FDI values in 2006 in the computation of the second IV, we drop year
2006 from the sample on which the IV approach is performed. All of the IV estimations in-
clude the same set of firm level variables, sector-year and region-year fixed effects as the
baseline specification. Inclusion of these extensive fixed effects means that we do not need
to include the subcomponents of our IVs.

We will experiment with several alternative definitions of the instruments (described later

in the text), all of which will lead to the same conclusions.

5 Results

5.1 Baseline Results

We start by ignoring the selection and simultaneity issues and estimate an OLS version of
specification (8) (ignoring the A term) on the subsample of innovating firms. This will give
us some basis against which we will compare our findings from the selection model. The
estimation results are presented in the left hand side panel of Table 2. Three specifications

are presented, as we employ three different ways of aggregating complexity at the firm level.
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The results suggest a positive relationship between the foreign presence in the down-
stream sectors and the complexity of new products introduced by Turkish firms. This finding
is consistent with Turkish firms benefiting from their relationships with multinational cus-
tomers and these benefits manifesting themselves in the sophistication of their new prod-
ucts. Foreign presence in the same or the upstream sectors does not appear to be signifi-
cantly related to the complexity of new products. Among firm-level controls, only the past
sophistication of the production structure and the firms’ average wage appear to be statisti-
cally significant.?® As expected, both variables are positively correlated with the complexity
of new products.

The main message emerging from the OLS estimates is confirmed by the results of the
Heckman selection model presented in the right hand side panel of Table 2. In the first stage,
we model the probability of introducing a new product, while the second stage focuses on the
factors determining the sophistication of newly introduced products. The estimated coeffi-
cients of interest and their significance levels remain virtually unchanged relative to the OLS.
The selection term, ) , is never statistically significant. Thus, the results suggest that selec-
tion bias does not seem to be a serious issue in our model. As far as the exclusion restriction
is concerned, the concentration level in the region-sector bears a negative and statistically
significant coefficient, thus corroborating part of the literature suggesting a positive impact
of competition on innovation (Nickell, 1996; Blundell et al., 1999).

We find that, while the presence of foreign affiliates in the downstream (input buying)
sectors is positively correlated with the sophistication of new products, it does not seem to
affect the firm’s propensity to introduce a new product. This is true in all specifications pre-
sented.?’ The link between the FDI presence in downstream sectors and new product com-
plexity is statistically significant at the one percent level in all specifications. FDI presence in
the same or the upstream sector does not seem to matter in either stage.

Moving on to the firm level controls, new products tend to be introduced by firms with a
less complex production structure, smaller firms and firms paying lower wages. The past firm
complexity turns out to be very relevant in driving the level of complexity of new products,
while labour productivity does not seem to affect the sophistication of new products. Higher
wages are also positively associated with the complexity of newly introduced goods. Table
A.4 in the Appendix displays the findings when spillover proxies are included one by one,

thus confirming that the above results are not driven by the correlation existing between the

28Note that this variable pertains to all products produced by the firm, while the dependent variable pertains
only to the newly introduced products. Thus our specification does not contain a lagged dependent variable.

2YHowever, we will see in the next table that such a link exists when we restrict our definition of new products
to those accounting for at least 3% of revenues.
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variables tested.

Is the estimated effect economically meaningful? Taking as a reference point the results
from column 4 of Table 2, our evidence implies that a 10 percentage point increase in foreign
presence in downstream sectors is associated with an increase in the average complexity
of newly introduced products KV¢*s by 0.302 points. This corresponds to about 30% of its
standard deviation in our sample. Continuing with the example of steel components, this
estimate implies moving about half of the way from the production of pot scourers to pro-
ducing stainless steel products with deep drawing, such as stainless sinks. An increase of
about 17 percentage points, instead, would be necessary in order to move from the produc-
tion of stainless sinks to the production of the washing machine flanges.

In the remainder of this paper, in the interest of brevity, we present only the results for the
first measure of complexity calculated as the simple mean of complexity of newly introduced
products (K V¢¥s). However, the evidence below is robust to using the measures based on the

weighted mean and the maximum complexity.

5.2 Robustness checks

We subject our findings to a plethora of robustness checks. We first show that our results
are not affected by using a different definition of the dependent variable. In columns 1-2
of Table 3, we replace our complexity measure with the well-known measure called PRODY
developed by Hausmann et al. (2007). This is not surprising because our preferred measure
and PRODY are highly correlated and leads to a similar ranking of products, even if the iter-
ation procedure used to create the preferred measure is more convincing. In columns 3-4,
we redefine the dependent variable to be the firm’s production share accounted for by newly
introduced products whose complexity level is higher than that of all goods produced in¢ —1
by the firm. We confirm that the presence of foreign firms in downstream sectors is positively
related to the introduction of more complex goods.

In columns 5-6, we change the definition of our dependent variable in the selection equa-
tion. We define as innovators firms that introduce new products which (in total) account for
a significant share of the firm’s total production. We use the threshold of 3%, which approxi-
mately corresponds to the 25th percentile of the distribution. When compared to the original
definition of innovators, the new definition excludes relatively large firms that produce many
products. As such firms possess the internal resources, knowledge and skills to innovate by
their own without taking any advantage of their linkages with foreign firms, it is not surpris-

ing that excluding them makes the link between downstream FDI and product innovation
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stronger.

In the baseline model, we cluster standard errors at the firm level because our spillover
proxies are averages across all regions where a firm owns facilities. Thus, the spillover mea-
sures are firm specific variables. However, due to the limited share of firms located in more
than one regions, a large part of variation in the variables of our interest pertains to the
region-sector level. Therefore, in columns 7-8, we change clustering of standard errors from
the firm level to the region-sector level. Our results are robust to this change. The variable of
interest remains statistically significant at the one percent level.

In the final two columns, we present the results from a cross-sectional analysis. In this
exercise, we define the firm’s probability of introducing a new product on a 3-year-long in-
terval (2007-2009). The complexity of new products is then measured as an average over the
same period. The explanatory variables pertain to the pre-sample year, 2006. Our findings
remain mostly unchanged and we confirm the significance of backward spillovers on both
the probability of innovation and the complexity of the new products.®°

A further set of robustness checks is presented in Table 4. For the sake of brevity we do
not report the estimates from the selection equation. In column 1, we consider only single-
region firms and, then, use spillover proxies that vary at the region-sector-year level. In this
specification, we cluster standard errors at the region-sector level. The estimated coefficient
on FDI in downstream sectors is slightly higher, thus hinting at a possible downward bias
stemming from averaging spillover measures across a firm’s locations.

In columns 2-5, we show that our results are robust to inclusion of additional covari-
ates which vary at the region-sector-time level and are observed in ¢ — 1, such as value added
(V AReg,Sector,ti—1), labour productivity (Labour Productivityreg, sector,t—1), oOutput (Output reg, Sector,t—1),
and employment (Employment reg Sector,t—1)-

Finally, in column 6, we show that our findings are not affected when spillover proxies are

built using employment shares rather than output shares.

5.3 Allowing for heterogeneous effects of foreign presence in downstream sec-

tors

In Table A.5 in the Appendix, we allow for heterogenous effects of foreign presence in down-
stream sectors on product sophistication depending on domestic firms’ pre-existing charac-

teristics and on the nationality of foreign investors.

%When we substitute the average values of regressors for the lagged value, the results are very similar to the
ones presented in the text.
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The indigenous firms’ pre-existing complexity and productivity Benefits that indigenous
firms enjoy from their interactions with foreign investors could depend on their existing ca-
pabilities. On the one hand, domestic players with greater absorptive capacity may be better
positioned to take advantage of knowledge spillovers. On the other hand, larger benefits may
accrue to firms with a larger need for external support and aid in the process of production
upgrading. Which of these effects dominates is an empirical question. To shed light on this
issue we extend our baseline specification (equation 8) by adding the interaction between
spillovers from foreign customers, Downstream% !, and a dummy denoting domestic firms
with a pre-existing sophistication level, K ,, above the sample median. The results, pre-
sented in the first column of Table A.5, suggest that firms with a lower initial level of prod-
uct sophistication derive greater benefits from FDI presence in downstream sectors. These
benefits are roughly three times higher in magnitude than the benefits accruing to more so-
phisticated firms. In other words, the presence of multinationals seems to contribute to the
convergence of sophistication among firms, at least among innovators.

Whereas the pre-existing firm complexity level appears to shape the magnitude of the
spillover effect, firms’ pre-existing labour productivity levels do not seem to matter for the
way spillovers from FDI in downstream sectors operate. As visible in column 2 of Table
A.5, the coefficient on the interaction term between spillovers from foreign customers and
a dummy denoting domestic firms with the above median labour productivity level does not

appear to be statistically significant.

The firm size Next, we test for the possible moderating role of another dimension of firm
heterogeneity: the firm size. We interact the downstream FDI measure with a dummy denot-
ing firms with a number of employees above the median in the sample (42 employees, see
column 3) or above 100 employees (see column 4). The estimated coefficients on the inter-
action terms are negative and statistically significant, thus suggesting that vertical linkages
with foreign affiliates tend to stimulate complexity upgrading among smaller firms in down-
stream sectors. This result could stem from a higher flexibility of small firms’ technology

which allows them to adjust to better match the needs of the foreign customers.

FDI country origin So far, we have assumed that knowledge spillovers from foreign affili-
ates are independent of their country of origin. It is possible, however, that multinationals
from high and low income economies are characterised by different levels of technological
sophistication and, thus, present different potential to serve as a source of knowledge ex-

ternalities. We examine this hypothesis by exploiting the information on investor countries
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available in our data. We split foreign spillover proxies into two groups according to the for-
eign investor’s origin: high income and low income country.3!. We expect that spillovers from
high income countries play a more relevant role in stimulating the production upgrading of
Turkish firms. This indeed appears to be the case. The results in column 5 of Table A.5 sug-
gest that the positive link between the foreign presence in downstream sector and product
upgrading is driven by MNEs from high income countries. FDI from low income countries

does not appear to exert a statistically significant effect.

5.4 Instrumental variable approach results

Our previous findings point to the importance of multinationals in spurring product com-
plexity upgrading in Turkish manufacturing. Our estimates are consistent with evidence
from case studies and prove robust to a number of checks. However, as previously dis-
cussed, the causal interpretation of these findings could be threatened by possible endo-
geneity. Then, we implement an IV approach by instrumenting for the three spillover prox-
ies, as described earlier. Since our results indicated that accounting for selection of firms into
innovation does not matter for our findings, we restrict our attention only to the link between
product complexity and foreign presence.

The results are presented in Table 5. In the upper panel, we report the estimates from
the second stage and in the lower panel the estimates from the first stage. The second stage
results confirm a significant effect of FDI presence in downstream sectors on the complexity
of products newly introduced by Turkish firms. The magnitude of the effect is very similar to
the one obtained from the corresponding OLS regression (recall that we lose one year of data
in the IV approach), even if its significance is now reduced.

Turning to the first stage results, they reveal that the past stock of FDI is, in general, a
good predictor for the subsequent stock of FDI in areas benefiting from subsidies. They are
also suggestive of a catching up process of backward regions with respect to the developed
ones in terms of FDI inflows. As expected, competition for FDI inflows from neighbouring
countries negatively affects the presence of multinationals in less developed Turkish regions.
The F-statistics indicate that our instruments are good predictors of FDI presence in Turkey.
Partial R? suggests that the instruments work particularly well in predicting foreign presence
in downstream sectors. The Hansen test does not cast doubt on the suitability of our instru-
ments.

To test the robustness of our IV results, we experiment with slight modifications of our in-

31Countries’ income level is from the 2011 World Bank classification
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Table 5: IV Estimation

Second Stage Results

K'Nsw‘s
IV - 277 stage OLS
Downstreamf_DlI 3.301* 3.168***
[1.691] [0.930]
Upstreamf_%f -8.516 -0.944
8.212] [1.000]
Horizontal'BT 0.525 0.0005
[0.638] [0.126]
Obs 3,530 3,530
Hansen - P-value 0.229
Weak identification test 4.829
First Stage Results
Downstreamf_ql Upstreamf_ql Horizontalf_DlI
DownstreamZ DI *T*DFeg 0.002** -0.0001 0.0014
[0.0002] [0.0001] [0.0009]
UpstreamI DI*T*Dfes 0.0007*** 0.0015%* 0.004*
[0.0003] [0.0003] [0.0027]
HorizontalZ DI *T*DFeg -0.0001 % 0.0001*** 0.002%**
[0.00002] [0.00004] [0.0003]
Targeting)) 2002°"" PownsT+pReg -0.1336%** 0.0084 -0.017
[0.010] [0.0052] [0.0456]
Targeting)) 202" UP*T*DReg -0.0149 -0.0286*** -0.1913%**
[0.012] [0.0098] [0.0711]
Targeting)) 790U Hor«pspReg 0.0032* 0.0019 -0.089***
[0.0019] [0.0019] [0.014]
Obs 3,530 3,530 3,530
Test F 46.56 9.81 21.34
Partial R? 0.264 0.0327 0.0711

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level.

Firm level controls, sector-year and region-year fixed effects are included in both stages but not reported.

Robust standard errors are clustered by firm and displayed in brackets.

HorizontalZf;P?, DownstreamZ P! and UpstreamZP7 capture the presence of FDI in 2006 in a firm’s sector, and in dowm-
stream and upstream sectors respectively.

Targeting?y ¢2ghbours Hor TargetinglVeighbours Down Targeting/N eighbours Up denote the number of neighbouring countries
targeting the sector where the firm operates, downstream sectors and upstream sectors, respectively.

T represents a time trend, while D9 is dummy denoting the underdeveloped regions as explained in the text.
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struments. We introduce four different sets of instruments by exploiting different definitions
of the variables capturing FDI targeting practices: (i) we consider the number of years neigh-
bouring countries target FDI in a given sector prior to 2004, instead of exploiting just the
information on the share of neighbouring countries which target the sector in 2004; (ii) we
substitute year dummies for the time trend, thus replacing each proxy listed above with two
variables, one for each year 2008 and 2009; (iii) we focus on targeting activities of all coun-
tries instead of just the neighbouring ones and we split them according to their income level
into high and low income economies; to capture the relevance of each country to Turkey we
weight the country’s investment promotion activity by its distance to Turkey; (iv) we modify
the last instrument by considering the number of years the promotion activity has been per-
formed prior to 2004. The first stage results are shown in Appendix in Table A.7 and Table A.8.
The second stage results, based on these different combinations of instruments, are shown
below in Table 6. Despite the existence of mild differences in the magnitude and significance
of the coefficient associated to backward spillovers, they closely mimic the previous results.
The slight increase in the magnitudes in some specifications is in line with the presence of
measurement error in spillover proxies and, thus, an attenuation bias being present in the

OLS regressions.

Table 6: Alternative Sets of Instruments: 2"¢ Stage Results

KNE’LUS

Set()  Set(i) Set(ii) Set(iv) OLS
DownstreamI DT 3.569**  3.982"*  3.148™  3.123"*  3.168"*

[1.668]  [1.642]  [1.580]  [1.592]  [0.930]
UpstreamI DT -6.556  -0.804  -5.271  -4.847  -0.944

[6.688]  [6.025]  [4.583]  [4.554]  [1.000]
Horizontal'DT 0.364  -0.170  0.441 0.307  0.0005

[0.536]  [0.533]  [0.479]  [0.475]  [0.126]
Obs 3,530 3,530 3,530 3,530 3,530
Hansen - P-value 0.207 0.297 0.188 0.116

Weak identification test 7.765 3.898 6.763 6.527
F-Test Downstreamf B! 4543 3151 2313 21.99

* Significant at 10% level; ** significant at 5% level; *** significant at 1% level.

Firm level controls, sector-year and region-year fixed effects are included in both stages but not reported.
Robust standard errors are clustered by firm and displayed in brackets.

See the text for a description of the IV sets.

6 Conclusions

Governments of developing countries and emerging markets often strive to find policies to
stimulate upgrading of the national production structure. This paper argues that attracting

inflows of foreign direct investment can help them achieve this goal.
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We examine whether multinational activity can boost the sophistication of the host coun-
try’s production structure. More specifically, we use firm-product level data from the Turkish
manufacturing sector for the period 2006-9 to study the link between the complexity of prod-
ucts newly introduced by Turkish firms and the regional presence of foreign affiliates in the
input sourcing sectors. We find evidence consistent with interactions between multinational
firms and their Turkish suppliers facilitating product upgrading by the latter group. The ef-
fects seem to be more pronounced for smaller and less sophisticated Turkish firms. They are
also primarily driven by multinationals from industrialized countries.

Our findings support the view that attracting inflows of FDI may serve as a catalyst for
upgrading the national production structure in an emerging economy. They also suggest
that FDI can be a force for intra-national convergence as smaller and less sophisticated firm

appear to benefit more from knowledge brought by foreign investors.
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Appendix [for publication on line only]
A Additional Figures and Tables

Figure A.1: The complexity ranking of stainless steel products

HCPA 29.54.42 (HS 845090)
Kp13=1.034

HCPA 28.75.11 (HS 732410)
Kp13=0.529

HCPA 28.75.12 (HS 732393)
Kp13=-0.197

Source: Baci database. Own calculations.
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Figure A.2: Foreign Output Evolution by Turkish NUTS2 Region

Antalya Balikesir

SIS k= =
= =
i L= &
= | Lo =
o =
2 [ =
24 [ @
o
=2 bz =4 2
Lo il -+
~ o o &
= r= o st
o | L= P ]
= [o = )
o = i g
Kastamonu Kirikkale
=+ F e | = e 24 |
I
Y A ra Le 21 B
S . E= o - r=
— Lz [ — F— o | [ w
L= = =
= Lo + g () i b e
Mardin
24 Fo L = L2
=d Lo L2 g
=] [ N "
I Lo [= ™ M
o b Fe 24 Lo
— T T T T T T T T T T T T
2006 2007 2008 2009 2006 2007 2008 2009 2006 2007 2008 2009 2006 2007 2008 2009
Van Zonguldak
-3 =
© z
a
- - o o
2006 2007 2008 2009 2006 2007 2008 2009

— Horizontal —-———- Downstream
----------- Upstream

Graphs by Turkish NUTS2 Region

Sources: TurkStat SBS. Own Calculations
Percentage figures from the calculations of equations 5-7 are shown.

36



Figure A.3: Foreign Output Evolution by 2 digit Sector
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Figure A.4: Turkish Manufacturing Production, 2005/2009

A - Production Value in 2005

B - Average Production Value Growth -
2005/2009

C - Average weight of New Products in Pro-
duction Value - 2005/2009

Quartiles of variables distribution are represented by means of different grey tonalities, with the darker ones identifying
upper quartiles.

The top panel displays the NUTS 3 spatial distribution of Turkish manufacturing production value. The middle panel chart
displays the NUTS 3 spatial distribution of Turkish manufacturing production value average growth. The lower panel chart
displays the NUTS 3 spatial distribution of the 2005-2009 average weight of new products in manufacturing production
value.

Source: TurkStat SBS and AIPS. Own calculations.
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Table A.1: Sample Composition - By NUTS2 Region

Region NUTS2 Code Innovators All Firms Innovators(%)
Freq. Percent Freq. Percent
Istanbul 10 3,006 52.98 15,800 43.12 19.03
Tekirdag 21 59 1.04 477 1.3 12.37
Balikesir 22 29 0.51 387 1.06 7.49
Izmir 31 457 8.05 2,972 8.11 15.38
Aydin 32 121 2.13 1,263 3.45 9.58
Manisa 33 179 3.15 1,231 3.36 14.54
Bursa 41 300 5.29 3,250 8.87 9.23
Kocaeli 42 166 2.93 1,609 4.39 10.32
Ankara 51 307 5.41 2,307 6.3 13.31
Konya 52 135 2.38 1,131 3.09 11.94
Antalya 61 92 1.62 614 1.68 14.98
Adana 62 111 1.96 813 2.22 13.65
Hatay 63 75 1.32 564 1.54 13.30
Kirikkale 71 28 0.49 253 0.69 11.07
Kayseri 72 192 3.38 954 2.6 20.13
Zonguldak 81 22 0.39 237 0.65 9.28
Kastamonu 82 21 0.37 163 0.44 12.88
Samsun 83 127 2.24 736 2.01 17.26
Trabzon 90 54 0.95 427 1.17 12.65
Erzurum Al 2 0.04 48 0.13 4.17
Agri A2 3 0.05 26 0.07 11.54
Malatya B1 22 0.39 276 0.75 7.97
Van B2 4 0.07 61 0.17 6.56
Gaziantep Cl 132 2.33 802 2.19 16.46
Sanliurfa C2 20 0.35 205 0.56 9.76
Mardin C3 10 0.18 35 0.1 28.57
5,674 100 36,641 100 15.49

Sources: TurkStat AIPS and SBS. Own calculations

Table A.2: Sample Composition - By NACE Sector

Sector NACE Rev 1.1 Code Innovators All Firms Innovators(%)
Freq. Percent Freq. Percent

Food 15 520 9.16 4,631 12.64 11.23
Textile 17 689 12.14 5,525 15.08 12.47
Apparel 18 1,581 27.86 4,950 13.51 31.94
Footwear 19 102 1.8 1,061 29 9.61
Wood 20 133 2.34 769 2.1 17.30
Paper 21 95 1.67 906 2.47 10.49
Publishing 22 81 1.43 658 1.8 12.31
Chemicals 24 193 3.4 1,271 3.47 15.18
Non-Metallic Minerals 26 225 3.97 2,919 7.97 7.71
Basic Metals 27 141 2.49 1,261 3.44 11.18
Metal Products 28 368 6.49 2,836 7.74 12.98
Machinery 29 615 10.84 3,841 10.48 16.01
Office Machinery 30 6 0.11 29 0.08 20.69
Electrical Machinery 31 147 2.59 1,164 3.18 12.63
Radio, Tvand Communications 32 42 0.74 209 0.57 20.10
Professional Instruments 33 62 1.09 341 0.93 18.18
Transport Equipment 34 166 2.93 1,393 3.8 11.92
Other Transport Equipment 35 14 0.25 133 0.36 10.53
Furniture and manufacturing n.e.s. 36 494 8.71 2,744 7.49 18.00
Total 5,674 100 36,641 100 15.49

Sources: TurkStat AIPS and SBS. Own calculations
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Table A.3: Descriptive Statistics

Variable Obs  Mean  Std. Dev. Min Max
K News 5674 -0.397  1.000  -2.600 2.600
K Newn, 5674 -0400  1.013  -2.556  2.601
KNewmaz 5674 -0.263 1.012  -2.556  2.601
Horizontal'B! 5674  0.062 0.095 0.000  0.999
Downstream! BT 5,674  0.009 0.016 0.000  0.140
Upstream{ D1 5674  0.017 0.013 0.000  0.121
K 5674 -0450  1.025  -2.303  2.137
Sizey_1 5674  3.883 0.755 2197  6.851
Labour_Productivity;—1 5,674 9.488 0.681 7.230 11.587
R&D_Employment_Shares_1 | 5,674 0.434 2.787 0.000 75.556
Wage:—1 5674  8.791 0.364 6.301  11.068

Sources: TurkStat AIPS and SBS. Own calculations
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Table A.6: FDI promotion activities: Sector Targeting

nace2d ARM BGR GRC #Neighbours #HICs #LICs

(1] (2] (3] (4] [5] (6]
15 0 0 1 1 5 21
16 0 0 1 1 5 21
17 0 0 0 0 0 25
18 0 0 0 0 0 25
19 0 0 0 0 0 25
20 0 0 0 0 3 14
21 0 0 0 0 3 14
22 0 0 1 1 2 8
23 1 0 0 1 7 15
24 1 1 1 3 17 18
25 1 0 0 1 7 15
26 1 0 0 1 7 15
27 0 1 0 1 5 12
28 0 1 0 1 5 12
29 0 1 1 2 4 13
30 1 1 1 3 9 20
31 1 1 1 3 9 20
32 1 1 1 3 9 20
33 1 1 1 3 9 20
34 0 1 1 2 8 13
35 0 1 1 2 8 13
36 0 1 0 1 8 18

Source: 2005 World Bank Census of Investment Promotion Agencies.
Descriptive Statistics on the sector targeting activities are reported.
Columns 1-3 reports the targeting strategies performed by Invest-
ment agencies of Turkey’s neighbour countries: Armenia, Bulgaria
and Greece. Azerbaijan, Georgia, Iran, Iraq and Syria do not imple-
ment any sector targeting. Columns 4, 5 and 6 reports the total num-
ber of neighbouring countries, high income countries (HIC) and low
income countries (LIC) targeting each sector.
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