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Zusammenfassung

IKT-Markte in Asien sind durch eine starke Rolle der sektoralen auslandischen
Direktinvestitionen gekennzeichnet, auf der einen Seite von den USA und auf der anderen
Seite von der EU. Die Handelsstrome, gesehen als Prozentsatz der gesamten
Warenexporte, unterscheiden sich in den Regionen: Stidostasien, Ostasien, Sudafrika, EU
27 und Nordamerika; z.B. Sidostasien verzeichnet einen relativ starken Anstieg des
Intraregionalen Handels (relativ zu dem gesamten Warenhandel). Auch die Handelsstrome
der asiatischen L&nder sind von den Regionen voreingenommen; der interregionale Handel
Asiens mit der EU und Nordamerika hat sich mit der Zeit erhdht. In einigen Regionen
Asiens ist der Handel mit Zwischenprodukten mit der Zeit gesunken. Bayerns regionale
IKT Netzwerke sind dabei interessant zu betrachten. Die Panel Daten présentieren neue
Ergebnisse Uber den Nutzen von regionalen F&E Ausgaben.

Summary

ICT Markets in Asia are characterized by the strong role of sectoral foreign direct
investment (FDI) inflows, namely from the US on the one hand, and from the EU on the
other. Trade flows (determined here by examining trade flows as a percentage of total
merchandise exports) differ in terms of regions: Southeast Asia, East Asia, Southern
Africa, EU27 and North America; e.g., Southeast Asia recorded a fairly strongrise in intra-
regional trade (relative to total merchandise trade). Also, the trade flows of Asian countries
are biased with regard to the regions; the share of interregional trade of Asia’s regions with
the EU and North America have increased over time. In some Asian regions, trade in
intermediate goods has decreased over time. Bavaria’s regional ICT networks are
interesting to consider in light of this finding. The panel data presented sheds new light on
the benefits of regional R&D spending.
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1. Introduction

Information and communication technology (ICT) is the most dynamic sector in many
OECD and Asian countries. As regards ICT production, there are short innovation cycles —
and this in a high-technology sector. It is obvious that based on imported intermediate
products and services, advanced ICT production can take place in North America, Europe
and Asia. US as well as EU, Japanese, Korean and Chinese companies play a leading role
in ICT production. Given the rapid regional growth and ongoing international
technological catching-up in Asia it is particularly interesting to focus on Asian countries
as a location of ICT production.

From a theoretical perspective, one may argue US ICT companies producing in Asia will
produce rather advanced ICT products since from Asian locations one could export to both
many Asian and indeed most OECD countries - where the latter clearly stand for users that
require advanced products and technology, respectively; or the emphasis is more on
standardized ICT products whose markets are strongly shaped by falling prices. As regards
EU imports from leading exporters, empirical analysis has shown that mainly high
technology products are exported from Japan and the US to the EU countries, however,
exports from China were much more modest in terms of technology (Vandenbusche,
2014); moreover, it was also found that China’s imports of intermediate products had
reduced after 2012 (Galar, 2015) which indicates that China’s domestic suppliers have
increasingly started to replace foreign suppliers of intermediate products. The broader
globalization dynamics also indicate that trade in intermediate products is increasingly
important, however, in a regional and sectoral perspective it not clear from the outset
whether or not regional trade of final products is also coinciding with regional trade in
intermediate products and which interregional links in the world economy are the most
crucial.

Interregional trade links could be shaped by specific geographical and political elements
plus the impact from foreign direct investment in the respective regions. As regards the US
and Asia, the Trans-Pacific Partnership project (TPP: signed in late 2015) of the Obama
Administration is a potential driver for growing trade links between the US and Asia —and
in some sectors a changing interregional trade equation will, of course, affect foreign direct
investment dynamics. Moreover, Asian regional trade liberalization, e.g., in the form of the
ASEAN single market starting in 2015, also stimulates changes in the international
division of labor/knowledge as well as enhanced regional knowledge diffusion through
more trade in intermediate products and more regional foreign direct investment.
Additionally, there are bilateral trade liberalization initiatives from China (e.g., a trade pact
with Australia in 2015).

Recent _analysis by the Asian Development Bank has shown the importance of Asian
regional integration (ADB, 2015) where growing intra-Asian trade and a particular role of
special economic zones for economic development have been emphasized. Moreover, there
is a growing role of global production sharing as emphasized by Helpman (2011) and
Athukorala (2013). The latter has emphasized that the role of advances in production
technology has allowed industry to slice up the traditional value chain into finer “portable”
elements. With a more modular production technoloqy, certain fragments of the production




process in some sectors have become “standard fragments” that can be used in a large
number of products and ICT progress has facilitated the coordination of the production of
components. ICT and the production sharing (fragmentation-based specialization) within
global industries have a twin effect: Production sharing contributes to reducing costs of
production and facilitates quick market penetration and innovation cycle trade; at the same
time, scale economies linked to market expansion in turn will encourage higher R&D
expenditures which enable producers to engage in the further fragmentation of production
processes; and international liberalization of trade and foreign direct investment in the
period 1985-2015 have facilitated such interdependent production dynamics. Moreover,
Athukorala (2013) has highlighted major trends in trade occurring through global
production networks whose role in East Asia — with a considerable role of China - has
enormously increased from the early 1990s to the end of the first decade of the 21%
century. By contrast, Sen (2014) shows that in South Asia such trade is rather small and
with respect to India there are particular weaknesses so that South Asia lags behind East
Asia. This is the broader picture for Asia.

Subsequently, there is a special focus on ICT and the key supply dynamics considered then
for Asia are US foreign investors producing in that region and trade links of Asian sub-
regions with the US and the EU are also taken into consideration. The fact that technology-
intensive ICT production — often with short product cycles — has been playing an
increasing role in Asia over time might reflect both high regional growth dynamics on the
demand side as well as prospects to combine advanced OECD technologies with valuable
complementary regional/local R&D resources so that techno-globalization is part of the
Asian ICT dynamics.

The definition of techno-globalization is broad and depends on its context. In order to
understand the meaning and the scope of techno-globalization, one may consider a
taxonomy of techno-globalization which is developed by Archibugi and Michie (1995). In
their taxonomy, the scope of techno-globalization can be grouped into three distinct
groupings. The first grouping is the global exploitation of technology which covers firms’
activities in exploiting their technology in the foreign market through international trade
and the transfer of license activities. The second grouping is global technological
collaborations which involve agents from more than one country. The collaborations may
involve government research agencies, private research centers, and academic institutions.
The last grouping of techno-globalization is the global generation of technology. This type
of techno-globalization exists due to MNCs research activities. In a common practice,
MNCs have a strong incentive to develop a global research network between the mother
company and their affiliates in the host countries. Based on the taxonomy of techno-
globalization which is developed by Archibugi and Michie (1995), one may focus on the
trade channel and MNEs research activities to analyze the pattern of techno-globalization.

As regards the trade channel, Archibugi and Michie (1995) argue that techno-globalization
is a consequence of the increase in international trade. This argument is later supported by
Aggarwal (1999) who argues that an increase in international trade is expected to raise the
diffusion of new technology into foreign markets. Techno-globalization is also strongly
related to the ICT sector. Chopra (2006) emphasizes the role of telecoms and the IT sector
in narrowing the gap between developed and developing countries. Techno-globalization is
one of the four aspects of the process of globalization (Chopra, 2002). The other three
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aspects are political globalization, economic globalization, and cultural globalization.
Again, the role of MNEs in shaping economic globalization is also mentioned in the paper.

At the bottom line, this study analyzes techno-globalization in Asia by focusing on the
trade channel (read trade in final products vs. intermediate products) and multinational
companies’ R&D activities in Asia. It is well known that in the 1980s Asian NICs had
already attracted mainly US foreign direct investent inflows in computer technology and
with rather liberal access to US markets there was indeed a double prospect for exports
from US subsidiaries in Asia; ICT foreign direct investment (FDI) dynamics in the 1990s
and the first decade of the 21st century might have followed a similar logic of FDI,
innovation dynamics and trade. As regards the trade channel, one may consider both total
trade flows and trade in intermediate products among regions. As regards the level of trade
integration in the ICT sector —and its sub-sectors — between Asian sub-regions (East Asia,
South East Asia and South Asia) and one can calculate trade bias indicators that identify
the relative role of regional and inter-regional trade dynamics. As regards linkages among
ICT sectors in the selected Asian countries, input-output analysis is considered a natural
analytical starting point that allows to understand the regional ICT production and
intermediate product trade dynamics. A particular challenge is to analyze the R&D
activities of US subsidiaries in Asian ICT production — which are the main drivers of such
R&D activities and from which policy conclusions can be derived. The empirical analysis
for that purpose will be based on panel data analysis.

We thus get new insights into the regional production and regional/interregional trade
analysis in the ICT sector and it will also be possible to get information on the relative role
of Asian sub-regions for trade with the EU and the US, respectively. The analysis proceeds
as follows: section (2) presents techno-globalization in Asia based on the trade channel
approach. Then, empirical analysis on the determinant of R&D activities of US
subsidiaries in Asian ICT production is discussed in section (3). Lastly, section (4) presents
policy conclusion.

2. Techno-globalization in Asia based on Trade Channel

Approach

In this sub-chapter, the authors present several indicators that proxy techno-globalization
through the trade channel. Firstly, it is important to know the general trade pattern of Asian
regions with other regions. Thus, the flows of merchandise exports among 5 (five) regions,
namely Southeast Asia, East Asia, South Asia, EU27 (European Union) and North
America is presented in Table 3.1.

Table 3.1 shows that there is a decreasing trend in the share of intra-region trade within the
greater Asia region, except for Southeast Asia. If two periods are considered, the share of
intra-region trade dropped by 0.4 to 7.1 percentage points in 2013 relative to 2005. As
regards East Asia and South Asia, even though there was a decrease in the share of intra-
region trade it is small in magnitude, only 0.4 percent. Unlike other regions, the share of



intra-region trade of Southeast Asia increased from 25.3 percent in 2005 to 27.2 percent in
2013. One of the factors causing the increase in Southeast Asian intra-region trade is the
full implementation of the ASEAN Free Trade Agreement (AFTA) by all ASEAN Member
States.

If we consider inter-region trade between Asian regions, the share of trade flows between
East Asia and Southeast Asia and between South Asia and Southeast Asia increased in
2013 relative to 2007. These are mainly due to the implementation of ASEAN-Korea Free
Trade Agreement (AKFTA) in 2007, ASEAN-Japan Comprehensive Economic
Partnership (AJCEP) in 2008, ASEAN-China FTA (ACFTA) in 2010, and ASEAN-India
FTA (AIFTA) in 2011. Important to note, however, is that not all ASEAN Member States
have started to implement FTAs at the same time. As anexample, 6 (sixX) ASEAN Member
States (Indonesia, Malaysia, Thailand, Singapore, Brunei, and the Philippines) had to
eliminate tariffs on 90 percent of their products from 2010 under ASEAN-China FTA,
while CMLV countries (Cambodia, Myanmar, Lao PDR, and Vietnam) have to eliminate
their tariffs by 2015. Thus, it is expected that the share may increase further in the coming
years.

Table 1: Trade flows among regions (% to total me rchandise exports)
2005 Reporter
Southeast Asia East Asia South Asia EU27 North America
Southeast Asia 25.3% 9.5% 8.3% 1.4% 4.2%
East Asia 29.6% 31.0% 13.5% 4.3% 12.8%
E South Asia 3.2% 1.7% 4.5% 0.9% 0.8%
gE EU27 12.8% 17.0% 25.6% 66.7% 16.4%
North America 15.2% 22.3% 20.4% 8.7% 41.2%
ROW 13.8% 18.6% 27.8% 18.1% 24.6%
2013 Reporter
Southeast Asia East Asia South Asia EU27 North America
Southeast Asia 27.2% 12.5% 10.6% 1.8% 3.9%
East Asia 33.8% 30.6% 12.6% 6.2% 15.3%
g South Asia 4.7% 2.8% 4.1% 1.0% 1.3%
5_,‘_'-‘ EU27 10.1% 13.1% 17.9% 60.9% 13.8%
North America 10.3% 17.4% 13.8% 7.2% 34.1%
ROW 13.8% 23.5% 41.0% 22.9% 31.6%

Source: Author calculation based on WITS database

Southeast Asia experienced an increase in their intra-region trade share relative to total
merchandise trade by as much as 1.9 percentage points. The same trend can also be found
in the share of the trade flows between Southeast Asia and other Asian region. These imply
that Southeast Asia plays an important role in the integration process in Asia. Even though
the economic size of countries in Southeast Asia region is varied, all countries in this
region are open and actively involved in the trade integration process. As an example, the
initation of the Regional Comprehensive Economic Partnership (RCEP) that has been
negotiated between 10 ASEAN Member States and 6 other countries, namely China,
Japan, South Korea, Australia, New Zealand, and India since 2012.

Trade flows of Asian countries are biased to its regions. The share of inter-region trade of
Southeast Asia, East Asia and South Asia  to non-Asian regions (European Union and
North America) decreased over time. In 2013, the share of inter-region trade between
South Asia and non-Asian regions decreased significantly relative to its level in 2005 - as



muchas 7.7 percent with the EU27 and 6.6 percent with North America. The same pattern
is also found in other Asian regions albeit with smaller magnitudes.

As mentioned in the introduction, trade in intermediate products is increasingly important.
Table 3.2 shows the composition of trade in intermediate products among regions. Similar
to the trade flows of total products, the share of intra-region trade in intermediate goods in
2013 decreased in almost all regions relative to 2005 except for South Asia. Even though,
South Asia experienced an increased in their intra-region trade the magnitude was
small,just 0.2 percent.

Table 2: Inte rmediate goods trade among regions (% to total intermediate goods
exports)
2005 Reporter
Southeast Asia East Asia South Asia EU27 North America
Southeast Asia 27.2% 13.2% 10.6% 1.8% 5.0%
East Asia 34.4% 38.8% 24.1% 4.5% 13.4%

E South Asia 3.9% 2.2% 5.5% 1.2% 0.8%

c',_‘a EU27 11.5% 12.8% 18.4% 67.3% 15.7%
North America 9.8% 15.9% 13.9% 8.1% 41.1%
ROW 13.2% 17.1% 27.4% 17.1% 24.1%

2013 Reporter
Southeast Asia East Asia South Asia EU27 North America
Southeast Asia 24.9% 15.1% 9.6% 1.9% 4.4%
East Asia 40.7% 36.3% 21.3% 6.1% 17.6%

g South Asia 5.8% 3.9% 5.7% 1.3% 1.4%

E EU27 7.9% 10.3% 16.6% 62.3% 12.5%
North America 6.6% 12.8% 13.3% 6.4% 34.6%
ROW 14.1% 21.6% 33.4% 22.0% 29.5%

Source: Author calculation based on WITS database

Free trade agreements between ASEAN Member States and other Asian countries
(AKFTA, AIJCEP, ACFTA, and AIFTA) has changed the composition of inter-region trade
in intermediate products in the Southeast Asia region. The trade flows in intermediate
goods of Southeast Asia seem to be biased towards the Asian region. The share of inter-
region trade in intermediate products between Southeast Asia and East Asia increased from
34.4 percent in 2005 to 40.7 percent in 2013. On the contrary, the share of inter-region
trade in intermediate products between Southeast Asia and the EU27 decreased from 11.5
percent in 2005 to 7.9 percent in 2013.

The increasing share of intra-region trade and inter-region trade in intermediate products
for Southeast Asia is strongly related to the development of regional value chains (RVCs).
The ASEAN Investment Report 2013-2014 shows the development of RVCs within
Southeast Asia and between Southeast Asia and other Asian regions. ASEAN (2014)
suggests that one of the drivers of the development of RVCs in the Southeast Asia is
Foreign Direct Investment (FDI) flows both within the region and between Southeast Asia
and other Asian regions.

The pattern of trade in intermediate products for South Asia is completely different than
that for other Asian regions. Intra-region trade within the South Asia region increased and
inter-region trade in intermediate products between South Asia and other Asian regions
decreased. On the contrary, the share of inter-region trade in intermediate products



between South Asia and the Rest of the World (ROW) increased substantially from 27.4
percent in 2005 to 33.4 percent in 2013.

Previous statistics show the pattern of trade both in final products and intermediate
products. Figure 3.1 shows trade intensity (trade bias) amongst East Asia, Southeast Asia,
South Asia, EU27 and North America. Trade intensity is the ratio of a trading partner’s
share to a region’s total trade and the share of world trade with the same trading partner.
The formula of trade intensity is calculated based on standard trade indicators in the UN-
Comtrade, hence:

(1) Region i‘s intraregional trade intensity = (T / T;)/(T; / Tw)
(2) Region i‘s trade bias toward region j = (T / T))/(T;/ Tw)

Where T;;i represents exports of region i to region i plus imports of region i from region i;
Tij represents exports of region i to region j plus exports of region j to region iplus imports
of region i from region j plus imports of region j from region i; T; represents total exports
of region i to the world plus total import of region i from the world; T; represents total
exports of region j to the world plus total import of region j from the world; and Ty
represents total world exports plus imports.

Figure 3.1 shows the trade intensity index of six Information and Communication
Technology sub-sectors. Those six sectors are manufature of office, accounting and
computing machinery (MOAC); manufacture of insulated wire and cable (MIWC);
manufacture of electronic valves and tubes and other electronic components (MEVT);
manufacture of television and radio transmitters and apparatus for line telephony and line
telegraph (MTRT); manufacture of television and radio receivers, sound, video recording
or reproducing apparatus (MTRV); and manufacture of optical instruments and
photographic equipment (MOPE).

Figure 1: Trade intensity of ICT sub-sectors
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Trade in all ICT sub-sectors of Southeast Asia seems to be biased towards intra-region
trade except for the manufacture of electronic valves and tubes and other electronic
components (MEVT). An intra-subregional trade bias index of Southeast Asia in 5 (five)
ICT sub-sectors (MOAC, MIWC, MTRT, MTRV and MOPE) is larger than 2, meaning its
intra-subregional intensity is more than twice as high as it is globally. The pattern is
basically in line with the trade flows of final products as shown in Table 3.1.

Intra-subregional intensity of South Asia is weak except for the manufacture of insulated
wire and cable (MIWC). The trade intensity index of MIWC in South Asia is large in
magnitude and even the largest relative to the other Asian regions. One of the biggest
producers of insulated wire and cable in the world, VVon Roll, established a joint venture
company (Pearl Insulations Ltd.) in India. The company is the market leader in producing
enameled round and flat wires insulated with glass, known as Daglass, polymide film, as
Kapton, and mica tapes or Nomex.



Trade linkages in the ICT products between Southeast Asia and other Asian regions is
strong in 5 ICT sub-sectors, namely MOAC, MIWC, MTRT, MTRV and MOPE. The
ASEAN Investment Report 2013-2014 shows the increasing trend in the FDI flows to
Southeast Asia both from intra-region investment and extra-region investment. More than
half of FDI inflows in Southeast Asia is originating from other Asian countries, with the
largest single country investor being Japan. The pattern in FDI flows is also shaped by the
inter-region trade between Southeast Asian countries and its partner.

As regards trade linkages between Asian and non-Asian regions, one may consider an
inter-region trade intensity index in particular sectors and across regions. There are several
important findings that we could address from the statistics. Firstly, East Asia is more
connected to North America than the European Union in terms of trade in the ICT
products. The trade intensity index between East Asia and the European Union is strong
(i.e., larger than one) only in MTRT, whereas trade linkages between East Asia and North
America are strong in MOAC, MIWC, MTRT, and MTRV.

Secondly, Southeast Asia is also more connected to North America in terms of trade in the
ICT products. As regards inter-region trade between Southeast Asia and North America,
there are 3 ICT sub-sectors that have a trade intensity index larger than 1 (one), namely
MEVT, MTRT, and MOPE. Meanwhile, only one ICT sub-sector that has trade intensity
index larger than one, namely MTRT. Thirdly, South Asia seems to be more connected to
the European Union relative to North America. There are two ICT sub-sectors that have an
inter-region trade intensity index larger than one, namely MEVT and MOPE.

The trade intensity index of several ICT sub-sectors may give us detailed information but
lead to mixed conclusions about the pattern of ICT trade among regions in Asia. Table 3.3
shows the trade intensity index for ICT sector in aggregate. It is basically the same
indicator as shown in Figure 3.1 but using aggregate data. In general, the indicators suggest
that trade in the ICT products for Southeast Asia is generally biased towards intra-regional
trade. Moreover, Southeast Asia is also more connected to the Asian region rather than to
non-Asian regions in terms of trade in ICT products.

East Asia is not only strongly connected to its region and East Asia, but also has a strong
link with North America. The magnitude of the inter-region trade intensity index of East
Asia and North America is larger than one, whereas the index of East Asia and South Asia
is smaller than one. Another interesting finding can be found in South Asia where the trade
intensity indices of South Asia and non-Asian regions are less than 1 (one).



Table 3: Trade intensity if ICT sector (aggregate)

2013 2005
South East North South East North
Asia East Asia South Asia EU27 America Asia East Asia South Asia EU27 America

South East Asia 1,63 1,05 1,56 0,51 0,88 1,81 1,11 1,78 0,42 1,30
Indonesia 2,08 1,09 2,56 0,54 0,69 2,58 0,71 1,24 0,68 1,10
Malaysia 1,79 0,95 1,48 0,53 1,14 1,65 0,97 1,54 0,45 1,87
Singapore 1,72 1,10 1,74 0,33 0,64 2,11 1,08 2,63 0,38 0,94
[Thailand 1,47 1,09 0,86 0,54 1,34 1,44 1,43 0,96 0,38 1,20
ietnam 1,05 1,07 2,13 0,95 0,48 2,15 1,58 0,53 0,31 0,40
East Asia 1,04 1,17 0,96 0,43 1,04 1,09 1,39 1,00 0,44 1,09
China 0,94 1,02 1,37 0,54 1,27 1,01 1,28 1,21 0,50 1,21
Hong Kong, China 1,31 1,56 0,10 0,12 0,35 1,30 1,95 0,14 0,14 0,40
apan 1,10 1,35 0,27 0,31 0,90 1,26 1,29 0,34 0,45 1,26
Korea, Rep. 1,11 1,28 0,62 0,38 0,90 0,89 1,37 2,07 0,53 1,12
South Asia 1,28 1,33 0,51 0,47 0,47 1,27 1,35 1,51 0,67 0,80
India 1,32 1,31 0,38 0,48 0,47 1,42 1,48 0,98 0,47 0,84
Pakistan 0,55 1,78 0,09 0,29 0,42 0,45 0,81 0,14 1,50 0,78
Sri Lanka 1,44 1,30 6,87 0,50 0,40 1,99 0,77 14,41 0,85 0,58
EU27 0,54 0,56 0,48 2,64 0,44 0,46 0,58 0,71 1,92 0,51
France 0,72 0,73 0,67 2,04 0,45 0,50 0,72 1,30 1,72 0,52
Germany 0,74 0,66 0,65 2,26 0,56 0,58 0,73 0,82 1,70 0,50
Netherlands 0,61 0,56 0,38 2,62 0,37 0,65 0,59 0,20 1,80 0,58
United Kingdom 0,49 0,58 0,57 2,61 0,71 0,43 0,51 0,63 1,84 0,70
North America 0,89 1,22 0,39 0,33 0,57 1,31 1,32 0,67 0,35 0,74
Canada 0,49 0,95 0,22 2,90 0,28 0,61 0,86 0,36 0,24 3,41
United States 0,94 1,25 0,41 0,33 0,31 1,39 1,37 0,71 0,36 0,42

Source: Author calculation based on WITS database

The trade intensity index in both the ICT sub-sectors and ICT sector suggests that East
Asia is more connected to North America than the European Union. In order to get
supporting evidence, this study also considered the detailed trade (transactions) across
sectors and countries. Figure 3.2 shows the consumption of intermediate inputs in the
Chinese and Japanese ICT sectors. Even though the main source of imported intermediate
inputs for the production in the Chinese and Japanese ICT sector is originating from other
Asian countries, the United States still plays an important role as the main supplier among
non-Asian countries.
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Figure 2: Linkages among ICT sectors in China and Japan and their trade
partners
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3. The Determinants of MNEs R&D Activities in the Host

Countries

Chapter 3 presents an empirical analysis on the determinants of R&D expenditure by
multinational enterprises (MNESs). In this study, we focus our analysis on the R&D
activities of USA MNEs abroad. MNEs from the United States play an important role in
the global R&D activities. Based on Grueber et al. (2013), MNEs from the US are still at
the top of the list as measured by R&D spending. MNEs from the US have the largest
share in the total global R&D spending, as much as 34.5 percent in 2012. The share slowly
decreased to 34 percent in 2013 and is expected to drop further to 33.9 percent in 2014.
This is mainly due to the slow economic recovery in the United States. A similar
decreasing trend is also found in the share of MNEs from the European Union to total
global R&D spending, from 23.1 percent in 2012 to 21.7 percent in 2014.

Asian countries also play a significant role in the global R&D activities. In total, the share
of Asia in the total global R&D spending reached 37 percent in 2012 and is predicted to
increase up to 39.1 percent in 2014 (Grueber et al., 2013). China and Japan are the two
countries that contributed the most with a combined share of as much as 25.8 percent in
2012. Even though China is not the largest contributor of global R&D spending, the
growth of Chinese R&D spending is really strong. Grueber et al. (2013) predicted that the
share of Chinese R&D spending to the total world R&D spending will increase by 2.2
percent in two years, reaching a new record of as much as 17.5 percent in 2014.

In order to understand the determinant of R&D activities of MNEs, this study conducts an
empirical analysis on the R&D data of the US MNEs. By using a panel data method, R&D
spending of MNEs is modeled to be determined by output (proxied by sales), capital
expenditure, and trade (proxied by exports). Then, in order to quantify the effect of
location, two dummy variables are created, representing European Union countries (EUR)
and Asian countries (ASIA). All the data is collected from the BEA Database. The size of
the MNEs is a common R&D determinant in the literature. Becker (2013) mentioned size
as part of firm characteristics. Liu (2011), Harmantzis and Tanguturi (2005), Bean (1995),
Ito and Pucik (1993) used sales as the proxy for firms size. As regards capital expenditure,
Harmantzis and Tanguturi (2005) argue that R&D should be capitalized and not treating as
an operating expense. Thus, capital expenditure is expected to move directionally together
with R&D spending. In this study, we add an additional variable in the R&D spending
function. It is expected that exports are positively correlated with R&D spending since the
observation that is used in the empirical analysis is MNEs. A simple scatter plot between
those two variables, as shown in Figure 3.3, supports the hypothesis. There is a positive
slope in the fitted values between exports and R&D spending.
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Figure 3: Scatter plot R&D spending and exports of MNEs
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After considering several indicators, such as a heteroskedasticity test, an autocorrelation
test, and a Hausmann test, the study concludes that the random model is the most
appropriate estimation. Table 3.4 shows the estimation results of the R&D spending model.
In general, the results suggest that the size of MNEs is positive and strongly correlated
with the R&D spending. Larger MNEs tend to spend more on the R&D activities.
Moreover, the role of the MNEs in the global trade is also positive and statistically
significant. This means that the increasing role of MNEs in the global market will give
theman incentive to spend more on R&D activities.

Table 4: Estimation results of panel data method
fixed random randoml random?2 random3
b/se b/se b/se b/se b/se
SALES 1.227%* 1.229%%% 1.220%*%* 1.168%%* 1.169%%x
(0.169) (0.155) (0.155) (0.157) (0.157)
CAPITAT, EXPEND. 0.039 0.018 0.020 0.034 0.0356
(0.121) (0.112) (0.113) (0.112) (0.112)
EXPORT 0.213%** 0.138 0.149%* 0.172* 0.169*
(0.098) (0.088) (0.089) (0.089) (0.090)
ASTA -0.248 0.166
(0.393) (0.435)
EUR 0.686%* 0.757*
(0.336) (0.388)
CONSTANT -9.680%%* -9.016%** —8.95bh%%* -9.023%%* -9.083%**
(1.174) (0.977) (0.986) (0.967) (0.979)
R-squared 0.507
N 215 215 215 215 215

* p<0.10, ** p<0.05, *** p<0.01

As regards the dummy variables, the results suggest that only EUR is statisically
significant and positively affects the R&D spending. The dummy for Asian countries is not
statistically significant, meaning Asian countries are less attractive than European
countries as R&D host countries. The insignificance of the dummy variable for Asian
countries raises several important points. Firstly, a relatively weak trade linkage both in
final products and intermediate products between Asian countries and the United States
may lead to the disincentive of MNEs from the US to conduct R&D activities in the Asian
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countries. Secondly, the possible role played by the level of human resources in Asian
countries which is relatively less qualified than the one in European countries. Thirdly, the
research network between indutries, government and universities in Asian countries is not
as advanced as the research network in the European countries. This location aspect is an
important variable that will attract more R&D spending of firms (Becker, 2013).

Taking into account the analysis of the ADB (2015), one may point out that Asian
economic and innovation dynamics are asymmetric, namely with East Asia, including
China, becoming part of the international value-added chains and also of some R&D
networking (e.g., with IBM, SIEMENS and SAP having software labs in many Asian
countries). With wage costs in China rising in the wake of a peak of labor supply in China
in 2014, there will be long-term pressure for enhanced Asian production sharing through
Chinese regional outsourcing and off-shoring. Asian foreign direct investment is
increasingly focussed on Asia and intra-Asian trade is also growing strongly. With China’s
foreign direct investment predominantly flowing to other Asian countries, one may assume
that many Chinese firms are increasingly using intermediate inputs from other Asian
countries; the source of intermediate inputs thus will often be Chinesese subsidiaries
abroad or foreign intermediate goods producers from Japan, Korea and Singapore. Even if
the share of intermediate products in China’s export production has continued to increase
in the first half of the first decade of the 21st century, one cannot easily argue that Chinese
firms have become more dependent on foreign supplies since the technology level of
intermediate products imported has not consistently increased — rather Chinese firms have
used the freeing of domestic inputs through international outsourcing and offshoring to
move up the technology ladder in Chinese value-added. Chinese firms facing rising wage
pressures in the home market — on the back of high economic growth - try to organize
international value-added chains in which Asian suppliers produce low-technology and
intermediate technology intermediate inputs for the rising number of Chinese high-
technology firms. European firms participate in these dynamics largely through FDI in
China and some other Asian countries. Since US, Japanese and EU firms in certain sectors
often compete in an oligopolistic global setting, the move of one of the western and
Japanese industry leaders to China could trigger further FDI from competitors in other
OECD countries. This could not only strongly contribute to high FDI inflows into China
and other East Asian countries, but it should also contribute to _enhanced international
technology flows towards leading Asian countries.

4. Policy Conclusions

There is a clear subdivision of interregional trade links, namely that the US is mainly
linked to South East Asia and East Asia while the EU trade links are relatively strong with
South Asia. This indicates that the US trade links with Asia in ICT are fairly strong while
the EU has a rather limited role in Asia. For Asian host countries, the competition between
the USA and the EU is certainly welcome; additionally, in many host countries in these
three regions Japanese ICT firms are active as well. To the extent that the US trade
liberalization resulting from the Trans-Pacific Partnership (TPP) should be completed
fairly soon, the US firms in Asia will face additional incentives to produce in Asia. By
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contrast, the EU only has a trade liberalization treaty with Singapore and is currently
negotiating with several more Asian countries, but this certainly is a more modest
liberalization initiative that the US-Asia project TPP. However, given regional population,
trade and innovation dynamics in Asia, one may argue that ICT sector expansion in Asia
should indeed be expected to continue since removing trade barriers between Asia and the
US will create new investment opportunities in many Asian countries. At the same time,
the overall strong regional expansion of ICT on the back of strong regional Asian and in
particular Chinese economic growth will contribute to new expansion opportunities for
ICT investors in Asia. An obvious endogenous link concerns the fact that the share of ICT
investment in total investment in both OECD countries and Asian countries is rising over
time so that a rising capital intensity in the course of economic catching-up in Asia will
often go along with higher ICT inputs in the production process. To the extent that static
and dynamic economies of scale in ICT production can often be combined with fairly low
Asian unit labor costs in the production of ICT goods, it would not be surprising to witness
that US foreign investors who are already successfully producing in some Asian countries
will continue to seek an optimal exploitation of the regional intermediate inputs in leading
technology fields.

The highly innovative ICT sector shows in the case of Asia that US firms are stronger
engaged in Asian countries when compared to EU firms. It is not clear a priori that
distance matters for explaining this finding. There is a modernized railway link between
Germany and China that allows to build up just-in-time production in Asia in a very
reliable way, however, this logistical advantage has so far not been exploited strongly with
respect to EU ICT investment in China. As regards intellectual property rights issues, firms
from the US probably enjoy more support from its government vis-a-vis China than
German (or French) firms enjoy on the basis of the German (or French) government’s
support in China. The EU, in the form of the European Commission, is clearly not
considered to be a strong institution in many Asian countries.

The European Commission has emphasized ICT dynamics as one element of a broader
modernization strategy focusing on selected lead markets. One may argue that the focus on
ICT is adequate with respect to the aim of achieving higher economic growth. However, it
seems that the European Commission has not explicitly considered combining trade
liberalization approaches — particular with respect to Asian countries — and innovation
promotion policy.

A particular problem of the European Union in the field of ICT innovation and investment
dynamics is that the political system works much too slowly to really exploit new
investment and trading opportunities in an optimal way. A typical “Green Paper” on a new
policy topic takes 1 %2 years to complete and the following, more advanced, “White Paper”
will roughly absorb the same amount of time; another two years will be needed for
achieving a so-called Directive which sets the framework within which EU member
countries then take another two years to implement national legislation. In a world
economy with fast economic globalization and rapid ICT innovation dynamics,
respectively, it seems that such slow adjustment in the parliamentary process in the EU is
definitively much too slow to keep pace with the US. In the US, the Congress and the
president have shown on various occasions — e.g., during the banking crisis — that the
system is much faster in addressing serious new policy challenges than is the case in the
EU. Facing ongoing negotiations with the US on the project of a Transatlantic Trade and
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Investment Partnership, one may assume that the European Commission and the European
Parliament will adopt measures to accelerate legislation in the EU in critical fields

16



References

ADB (2015), Asian Economic Integration Report 2015, ADB: Manila.
Aggarwal R. (1999), Technology and Globalization as Mutual Reinforcers in Business:

Archebugi D. and Michie, J. (1995), The globalisation of technology: a new taxonomy’.
Cambridge Journal of Economics: 19.

Athukorala, P. (2013), Global Production Sharing and Trade Patterns in East Asia.
Departmental Working Papers, No. 2013-10. The Australian National University,
Canberra.

Bean, A. (1995), Why Some R&D Organizations Are More Productive Than Others.
Research- Technology Management, 38 (1): 25-29.

Becker, B. (2013), The determinants of R&D Investment: A Survey of the empirical
research. Economics Discussion Paper Series No. WP 2013-09. Loughborough
University.

Chopra, M. (2002), Globalization and food: Implications for the promotion of “healthy”
diets. Geneva: World Health Organization.

Galar, M. (2015), Has the EU’s leading position in global trade changed since the crisis?,
ECFIN Economic Brief, Issue 39, European Commission.

Grueber, M., Studt, T., Horowitz, M., Tripp, S., Gillespie, A., Rosenberg, E., McCoy, P.,
Kuchta, C. (2013), 2014 Global R&D Funding Forecast. R&D Magazine,
December 2013 edition.

Harmantzis, F. and Tanguturi, VP. (2005), Key Determinants of R&D Expenditure in the
US  Telecommunications  Equipment  Industry. Available at SSRN
http://ssrn.com/abstract=686968 or http://dx.doi.org/10.2139/ssrn.686968.

Helpman, E. (2011), Understanding Global Trade. Cambridge, Mass: Belknap Press of
Harvard University Press.

Ito, K. and Pucik V. (1993), R&D Spending, Domestic Competition, and Export
Performance of Japanese Manufacturing Firms. Strategic Management Journal 14:
61-75.

Liu, L. (2011), Research of the determinants of R&D expenditure: An Empirical Study on
listed bio-pharmaceutical companies of US. Thesis. UMEA School of Business.

Reorienting Strategic Thinking for the Millennium. Management International Review,
Special Issue 2(99):83-104.

Sen, K. (2014), Global Production Networks and Economic Corridors: Can They Be
Drivers for South Asia’s Growth and Regional Integration?, ADB South Asia
Working Paper Series, No. 33, Manila.

Vandenbussche, H. (2014) Quality in Exports, DG2 Economic Papers No. 528, Brussels.

17


http://ssrn.com/abstract=686968
http://dx.doi.org/10.2139/ssrn.686968

EIIW Discussion Papers

ISSN 1430-5445:
Standing orders (usually 13 issues or more p.a.): academic rate 95 Euro p.a.; normal rate 250 Euro

p.a.

Single orders: academic rate 10 Euro per copy; normal rate 20 Euro per copy.

Die Zusammenfassungen der Beitrdge finden Sie im Internet unter:
The abstracts of the publications can be found in the internet under:

http://www.eiiw.eu

No.

No.
No.

No.

No.

No.

No.

No.

No.

No.
No.

No.
No.

No.

No.

No.

No.

18

100

101
102

103

104

105

106

107

108

109
110

111
112

113

114

115

116

Gavrilenkov, E.: Macroeconomic Situation in Russia - Growth, Investment and Capital
Flows, October 2002

Agata, K.: Internet, Economic Growth and Globalization, November 2002

Blind, K.; Jungmittag, A.: Auslandische Direktinvestitionen, Importe und Innovationen
im Dienstleistungsgewerbe, February 2003

Welfens, P.J.J.; Kirn, T.: Mittelstandsentwicklung, BASEL-I1-Kreditmarktprobleme
und Kapitalmarktperspektiven, Juli 2003

Standke, K.-H.: The Impact of International Organisations on National Science and
Technology Policy and on Good Governance, March 2003

Welfens, P.J.J.: Exchange Rate Dynamics and Structural Adjustment in Europe, May
2003

Welfens, P.J.J.; Jungmittag, A.; Kauffmann, A.; Schumann, Ch.: EU Eastern
Enlargement and Structural Change: Specialization Patterns in Accession Countries and
Economic Dynamics in the Single Market, May 2003

Welfens, P.J.J.: Uberwindung der Wirtschaftskrise in der Eurozone: Stabilitats-, Wachs-
tums- und Strukturpolitik, September 2003

Welfens, P.J.J.: Risk Pricing, Investment and Prudential Supervision: A Critical
Evaluation of Basel Il Rules, September 2003

Welfens, P.J.J.; Ponder, J.K.: Digital EU Eastern Enlargement, October 2003

Addison, J.T.; Teixeira, P.: What Have We Learned About The Employment Effects of
Severance Pay? Further Iterations of Lazear et al., October 2003

Gavrilenkov, E.: Diversification of the Russian Economy and Growth, October 2003

Wiegert, R.: Russia's Banking System, the Central Bank and the Exchange Rate Regime,
November 2003

Shi, S.: China’s Accession to WTO and its Impacts on Foreign Direct Investment,
November 2003

Welfens, P.J.J.: The End of the Stability Pact: Arguments for a New Treaty,
December 2003

Addison, J.T.; Teixeira, P.: The effect of worker representation on employment
behaviour in Germany: another case of -2.5%, January 2004

Borbeély, D.: EU Export Specialization Patterns in Selected Accession Countries,
March 2004


http://www.eiiw.eu/

No.

No.
No.

No.

No.

No.

No.

No.

No.
No.

No.

No.

No.

No.

No.

No.

No.

No.

No.
No.

No.

No.

No.

No.

117

118
119

120

121

122

123

124

125
126

127

128

129

130

131

132

133

134

135
136

137

138

139

140

Welfens, P.J.J.. Auf dem Weg in eine européische Informations- und Wissens-
gesellschaft: Probleme, Weichenstellungen, Politikoptionen, Januar 2004

Markova, E.: Liberalisation of Telecommunications in Russia, December 2003

Welfens, P.J.J.; Markova, E.: Private and Public Financing of Infrastructure: Theory,
International Experience and Policy Implications for Russia, February 2004

Welfens, P.J.J.: EU Innovation Policy: Analysis and Critique, March 2004

Jungmittag, A.; Welfens, P.J.J.: Politikberatung und empirische Wirtschaftsforschung:
Entwicklungen, Probleme, Optionen fir mehr Rationalitdt in der Wirtschaftspolitik,
Marz 2004

Borbely, D.: Competition among Cohesion and Accession Countries: Comparative
Analysis of Specialization within the EU Market, June 2004

Welfens, P.J.J.: Digitale Soziale Marktwirtschaft: Probleme und Reformoptionen im
Kontext der Expansion der Informations- und Kommunikationstechnologie, Mai 2004

Welfens, P.J.J.; Kauffmann, A.; Keim, M.: Liberalization of Electricity Markets in
Selected European Countries, July 2004

BarteImus, P.: SEEA Revision: Accounting for Sustainability?, August 2004

Welfens, P.J.J.; Borbely, D.: Exchange Rate Developments and Stock Market Dynamics
in Transition Countries: Theory and Empirical Analysis, November 2004

Welfens, P.J.J.: Innovations in the Digital Economy: Promotion of R&D and Growth in
Open Economies, January 2005

Welfens, P.J.J.: Savings, Investment and Growth: New Approaches for Macroeconomic
Modelling, February 2005

Pospiezna, P.: The application of EU Common Trade Policy in new Memberstates after
Enlargement — Consequences on Russia’s Trade with Poland, March 2005

Pospiezna, P.; Welfens, P.J.J.: Economic Opening up of Russia: Establishment of new
EU-RF Trade Relations in View of EU Eastern Enlargement, April 2005

Welfens, P.J.J.: Significant Market Power in Telecommunications: Theoretical and
Practical Aspects, May 2005

Welfens, P.J.J.: A Quasi-Cobb Douglas Production Function with Sectoral Progress:
Theory and Application to the New Economy, May 2005

Jungmittag, A.; Welfens, P.J.J: Institutions, Telecommunications Dynamics and Policy
Challenges: Theory and Empirical Analysis for Germany, May 2005

Libman, A.: Russia's Integration into the World Economy: An Interjurisdictional
Competition View, June 2005

Feiguine, G.: Beitritt Russlands zur WTO — Probleme und Perspektiven, September 2005

Welfens, P.J.J.: Rational Regulatory Policy for the Digital Economy: Theory and EU
Policy Options, October 2005

Welfens, P.J.J.: Schattenregulierung in der Telekommunikationswirtschaft, November
2005

Borbely, D.: Determinants of Trade Specialization in the New EU Member States,
November 2005

Welfens, P.J.J.: Interdependency of Real Exchange Rate, Trade, Innovation, Structural
Change and Growth, December 2005

Borkély D., Welfens, P.J.J.: Structural Change, Innovation and Growth in the Context of
EU Eastern Enlargement, January 2006

19



No.

No.

No.

No.
No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.
No.

No.
No.
No.

No.

20

141

142

143

144
145

146

147

148

149

150

151

152

153

154

155

156

157

158

159
160

161
162
163

164

Schumann, Ch.: Financing Studies: Financial Support schemes for students in selected
countries, January 2006

Welfens, P.J.J.: Digitale Innovationen, Neue Markte und Telekomregulierung, Mérz
2006

Welfens, P.J.J.: Information and Communication Technology: Dynamics, Integration
and Economic Stability, July 2006

Welfens, P.J.J.: Grundlagen rationaler Transportpolitik bei Integration, August 2006

Jungmittag, A.: Technological Specialization as a driving Force of Production
Specialization, October 2006

Welfens, P.J.J.: Rational Regulatory Policy for the Digital Economy: Theory and EU-
Policy Options, October 2006

Welfens, P.J.J.: Internationalization of EU ICT Industries: The Case of SAP, December
2006

Welfens, P.J.J.: Marktwirtschaftliche Perspektiven der Energiepolitik in der EU: Ziele,
Probleme, Politikoptionen, Dezember 2006

Vogelsang, M.: Trade of IT Services in a Macroeconomic General Equilibrium Model,
December 2006

Cassel, D., Welfens, P.JJ.: Regional Integration, Institutional Dynamics and
International Competitiveness, December 2006

Welfens, P.J.J., Keim, M.: Finanzmarktintegration und Wirtschaftsentwicklung im
Kontext der EU-Osterweiterung, Mérz 2007

Kutlina, Z.: Realwirtschaftliche und monetére Entwicklungen im
Transformationsprozess ausgewahlter mittel- und osteuropdischer Lander, April 2007

Welfens, P.J.J.; Borbély, D.: Structural Change, Growth and Bazaar Effects in the
Single EU Market, September 2008

Feiguine, G.: Die Beziehungen zwischen Russland und der EU nach der EU-
Osterweiterung: Stand und Entw icklungsperspektiven, Oktober 2008

Welfens, P.J.J.: Ungeldste Probleme der Bankenaufsicht, Oktober 2008

Addison J.T.: The Performance Effects of Unions. Codetermination, and Employee
Involvement: Comparing the United States and Germany (With an Addendum on the
United Kingdom), November 2008

Welfens, P.J.J.: Portfoliomode Il und langfristiges Wachstum: Neue Makroperspektiven,
November 2008

Welfens, P.J.J.: Growth, Structural Dynamics and EU Integration in the Context of the
Lisbon Agenda, November 2008

Welfens, P.J.J.: Growth, Innovation and Natural Resources, December 2008

Islami, M.: Interdependence Between Foreign Exchange Markets and Stock Markets in
Selected European Countries, December 2008

Welfens, P.J.J.: Portfolio Modelling and Growth, January 2009
BarteImus, P.: Sustainable Development — Has It Run Its Course?, January 2009

Welfens, P.J.J.: Intégration Européenne et Mondialisation: Défis, Débats, Options,
February 2009

Welfens, P.J.J.: SJKOHOMHWYECKHIA POCT, THHOBALIMU 1 TTIPYPO/IHBIE
PECYPCBI, February 2009



No.

No.

No.

No.
No.
No.

No.

No.

No.

No.

No.

No.
No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

165 Welfens, P.J.J.; Vogelsang, M.: Regulierung und Innovationsdynamik in der EU-
Telekommunikationswirtschaft, February 2009

166 Welfens, P.J.J.: The International Banking Crisis: Lessons and EU Reforms,
February 2009

167 Schroder, C.: Financial System and Innovations: Determinants of Early Stage Venture
Capital in Europe, March 2009

168 Welfens, P.J.J.: Marshall-Lerner Condition and Economic Globalization, April 2009
169 Welfens, P.J.J.: Explaining Oil Price Dynamics, May 2009

170 Welfens, P.J.J.; Borkély, D.: Structural Change, Innovation and Growth in the Single
EU Market, August 2009

171 Welfens, P.J.J.: Innovationen und Transatlantische Bankenkrise: Eine
ordnungspolitische Analyse, August 2009

172 Erdem, D.; Meyer, K.: Natural Gas Import Dynamics and Russia’s Role in the Security
of Germany’s Supply Strategy, December 2009

173 Welfens P.J.J; Perret K.J.: Structural Change, Specialization and Growth in EU 25,
January 2010

174 Welfens P.J.J.; Perret K.J.; Erdem D.: Global Economic Sustainability Indicator:
Analysis and Policy Options for the Copenhagen Process, February 2010

175 Welfens, P.J.J.: Rating, Kapitalmarktsignale und Risikomanagement: Reformansatze
nach der Transatlantischen Bankenkrise, Februar 2010

176 Mahmutovic, Z.: Patendatenbank: Implementierung und Nutzung, Juli 2010

177 Welfens, P.J.J.: Toward a New Concept of Universal Services: The Role of Digital
Mobile Services and Network Neutrality, November 2010

178 Perret J.K.: A Core-Periphery Pattern in Russia — Twin Peaks or a Rat’s Tail, December
2010

179 Welfens P.J.J.: New Open Economy Policy Perspectives: Modified Golden Rule and
Hybrid Welfare, December 2010

180 Welfens P.J.J.: European and Global Reform Requirements for Overcoming the Banking
Crisis, December 2010

181 Szanyi, M.: Industrial Clusters: Concepts and Empirical Evidence from East-Central
Europe, December 2010

182 Szalavetz, A.: The Hungarian automotive sector —a comparative CEE perspective with
special emphasis on structural change, December 2010

183 Welfens, P.J.J.; Perret, K.J.; Erdem, D.: The Hungarian ICT sector — a comparative
CEE perspective with special emphasis on structural change, December 2010

184 Lengyel, B.: Regional clustering tendencies of the Hungarian automotive and ICT
industries in the first half of the 2000’s, December 2010

185 Schroder, C.: Regionale und unternehmensspezifische Faktoren einer hohen
Wachstumsdynamik von IKT Unternehmen in Deutschland; Dezember 2010

186 Emons, O.: Innovation and Specialization Dynamics in the European Automotive Sector:
Comparative Analysis of Cooperation & Application Network, October 2010

187 Welfens, P.J.J.: The Twin Crisis: From the Transatlantic Banking Crisis to the Euro
Crisis? January 2011

188 Welfens, P.J.J.: Green ICT Dynamics: Key Issues and Findings for Germany, March
2012

21



No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

No.
No.
No.

No.

No.

No.

No.

No.

No.

No.

No.

No.

22

189

190

191

192

193

194

195

196

197

198

199

200

Erdem, D.: Foreign Direct Investments, Energy Efficiency and Innovation Dynamics,
July 2011

Welfens, P.J.J.: Atomstromkosten und -risiken: Haftpflichtfragen und Optionen
rationaler Wirtschaftspolitik, Mai 2011

Welfens, P.J.J.: Towards a Euro Fiscal Union: Reinforced Fiscal and Macroeconomic
Coordination and Surveillance is Not Enough, January 2012

Irawan, Tony: ICT and economic development: Conclusion from 10 Analysis for
Selected ASEAN Member States, November 2013

Welfens, P.J.J.; Perret, J.: Information & Communication Technology and True Real
GDP: Economic Analysis and Findings for Selected Countries, February 2014

Schréder, C.: Dynamics of ICT Cooperation Networks in Selected German ICT
Clusters, August 2013

Welfens, P.J.J.; Jungmittag, A.: Telecommunications Dynamics, Output and
Employment, September 2013

Feiguire, G.; Solojova, J.: ICT Investment and Internationalization of the Russian
Economy, Septemper 2013

Kubielas, S.; Olender-Skorek, M.: ICT Modernization in Central and Eastern Europe,
May 2014 Trade and Foreign Direct Investment New Theoretical Approach and
Empirical Findings for US Exports & European Exports

Feiguire, G.; Solovjova, J.: Significance of Foreign Direct Investment for the
Development of Russian ICT sector, May 2014

Feiguine, G.; Solovjova, J.: ICT Modernization and Globalization: Russian
Perspectives, May 2014

Syraya, O.: Mobile Telecommunications and Digital Innovations, May 2014

201 Tan, A.: Harnessing the Power if ICT and Innovation Case Study Singapore, June 2014

202

203

204

205

206

207

208

209

210

211

Udalov, V.: Political-Economic Aspects of Renewable Energy: VVoting on the Level of
Renewable Energy Support, November 2014

Welfens, P.J.J.; Overcoming the EU Crisis and Prospects for a Political Union,
November 2014

Welfens, P.J.J.; Irawan, T.: Trade and Foreign Direct Investment: New Theoretical
Approach and Empirical Findings for US Exports and European Exports, November 2014

Welfens, P.J.J,: Competition in Telecommunications and Internet Services: Problems
with Asymmetric Regulations, Dezember 2014

Welfens, P.J.J,: Innovation, Inequality and a Golden Rule for Growth in an Economy
with Cobb-Douglas Function and an R&D Sector, Marz 2015

Perret, J.K.: Comments on the Impact of Knowledge on Economic Growth across the
Regions of the Russian Federation

Welfens, P.J.J,; Irawan T.: European Innovations Dynamics and US Economic Impact:
Theory and Empirical Analysis, June 2015

Welfens, P.J.J.: Transatlantisches Freihandelsabkommen EU-USA: Befunde zu den
TTIP-Vorteilen und Anmerkungen zur TTIP-Debatte, Juni 2015

Welfens, P.J.J.: Overcoming the Euro Crisis and Prospects for a Political Union, July
2015

Welfens, P.J.J.: Schumpeterian Macroeconomic Production Function for Open
Economies: A New Endogenous Knowledge and Output Analysis, January 2016



No.

No.

No.
No.

No.

No.

No.
No.

No.

No.
No.

No.

No.

212

213

214
215

216

217

218
219

220

221
222

223

224

Jungmittag, A.; Welfens, P.J.J.: Beyond EU-US Trade Dynamics: TTIP Effects Related
to Foreign Direct Investment and Innovation, February 2016

Welfens, P.J.J.: Misleading TTIP analysis in the 6"/7" May 2016 issue of DER
SPIEGEL, May 2016

Welfens, P.J.J.: TTIP-Fehlanalyse im SPIEGEL Heft 6. Mai 2016, Mai 2016

Welfens, P.J.J.; Irawan, T.; Perret, J.K.: True Investment-GDP Ratio in a World
Economy with Investment in Information & Communication Technology, June 2016

Welfens, P.J.J.: EU-Osterweiterung: Anpassungsprozesse, Binnenmarktdynamik und
Euro-Perspektiven, August 2016

Perret, J.K.: A Spatial Knowledge Production Function Approach for the Regions of the
Russian Federation, June 2016

Korus, A.: Currency Overvaluation and R&D Spending, September 2016

Welfens, P.J.J.: Cameron’s Information Disaster in the Referendum of 2016: An Exit
from Brexit? September 2016

Welfens, P.J.J.: Qualititswettbewerb, Produktinnovationen und Schumpetersche
Prozesse in internationalen Méarkten, October 2016

Jungmittag, A.: Techno-Globalisierung, October 2016

Dachs, B.: Techno-Globalisierung als Motor des Aufholprozesses im dsterreichischen
Innovationssystem, October 2016

Perret, Jens K.: Strukturwandel in der Europdischen Union am Beispiel ausgewahlter
Leitmarkte mit besonderem Bezug auf die Innovationstétigkeit der Mitgliedslander,
October 2016

Irawan, T.; Welfens, P.J.J.: ICT Dynamics and Regional Trade Bias in Asia: Theory
and Empirical Aspects, October 2016

Weitere Beitrage von Interesse:
Titels of related interest:

Paul J.J. Welfens (Nov. 2016), Brexit aus Versehen: Européische Union zwischen
Desintegration und neuer EU, Springer Heidelberg

Paul J.J. Welfens; Jens K. Perret; Tony lIrawan; Evgeniya Yushkova (2015), Towards
Global Sustainability, Springer Berlin Heidelberg

Paul J.J. Welfens; A. Korus; T. Irawan (2014), Transatlantisches Handels- und
Investitionsabkommen: Handels-, Wachstums- und industrielle Beschéftigungsdynamik in
Deutschland, den USA und Europa, Lucius & Lucius Stuttgart

23



Paul J.J. Welfens (2013), Grundlagen der Wirtschaftspolitik, Springer Berlin Heidelberg

Paul J.J. Welfens (2013), Social Security and Economic Globalization, Springer Berlin
Heidelberg

Paul J.J. Welfens (2012), Clusters in Automotive and Information & Communication
Technology, Springer Berlin Heidelberg

Paul J.J. Welfens (2011), Innovations in Macroeconomics, Springer Berlin Heidelberg

Paul J.J. Welfens (2011), Zukunftsfahige Wirtschaftspolitik fir Deutschland und Europa,
Springer Berlin Heidelberg

Paul J.J. Welfens; Cillian Ryan (2011), Financial Market Integration and Growth,
Springer Berlin Heidelberg

Raimund Bleischwitz; Paul J.J. Welfens; ZhongXiang Zhang (2011), International
Economics of Resource Efficiency, Physica-Verlag HD

Paul J.J. Welfens; John T. Addison (2009), Innovation, Employment and Growth Policy
Issues in the EU and the US, Springer Berlin Heidelberg

Paul J.J. Welfens; Suthiphand Chirathivat; Franz Knipping (2009), EU — ASEAN,
Springer Berlin Heidelberg

Paul J.J. Welfens; Ellen Walther-Klaus (2008), Digital Excellence, Springer Berlin
Heidelberg

Huub Meijers; Bernhard Dachs; Paul J.J. Welfens (2008), Internationalisation of
European ICT Activities, Springer Berlin Heidelberg

Richard Tilly; Paul J.J. Welfens; Michael Heise (2007), 50 Years of EU Economic
Dynamics, Springer Berlin Heidelberg

Paul J.J. Welfens; Mathias Weske (2007),Digital Economic Dynamics, Springer Berlin
Heidelberg

Paul J.J. Welfens; Franz Knipping; Suthiphand Chirathivat (2006), Integration in Asia
and Europe, Springer Berlin Heidelberg

Edward M. Graham; Nina Oding; Paul J.J. Welfens (2005), Internationalization and
Economic ,Policy Reforms in Transition Countries, Springer Berlin Heidelberg

Paul J.J. Welfens; Anna Wziatek-Kubiak (2005), Structural Change and Exchange Rate
Dynamics, Springer Berlin Heidelberg

Paul J.J. Welfens; Peter Zoche; Andre Jungmittag; Bernd Beckert; Martina Joisten
(2005), Internetwirtschaft 2010, Physica-Verlag HD

Evgeny Gavrilenkov; Paul J.J. Welfens; Ralf Wiegert (2004), Economic Opening Up
and Growth in Russia, Springer Berlin Heidelberg

24



John T. Addison; Paul J.J. Welfens (2003), Labor Markets and Social Security, Springer
Berlin Heidelberg

Timothy Lane; Nina Oding; Paul J.J. Welfens (2003), Real and Financial Economic
Dynamics in Russia and Eastern Europe, Springer Berlin Heidelberg

Claude E. Barfield; Gunter S. Heiduk; Paul J.J. Welfens (2003), Internet, Economic
Growth and Globalization, Springer Berlin Heidelberg

Thomas Gries; Andre Jungmittag; Paul J.J. Welfens (2003), Neue Wachstums- und
Innovationspolitik in Deutschland und Europa, Physica-Verlag HD

Hermann-Josef Bunte; Paul J.J. Welfens (2002), Wettbewerbsdynamik und
Marktabgrenzung auf Telekommunikationsmarkten, Springer Berlin Heidelberg

Paul J.J. Welfens; Ralf Wiegert (2002), Transformationskrise und neue
Wirtschaftsreformen in Russland, Physica-Verlag HD

Paul J.J. Welfens; Andre Jungmittag (2002), Internet, Telekomliberalisierung und
Wirtschaftswachstum, Springer Berlin Heidelberg

Paul J.J. Welfens (2002), Interneteconomics.net, Springer Berlin Heidelberg

David B. Audretsch; Paul J.J. Welfens (2002), The New Economy and Economic
Growth in Europe and the US, Springer Berlin Heidelberg

Paul J.J. Welfens (2001), European Monetary Union and Exchange Rate
Dynamics,Springer Berlin Heidelberg

Paul J.J. Welfens (2001), Internationalization of the Economy and Environmental Policy
Options, Springer Berlin Heidelberg

Paul J.J. Welfens (2001), Stabilizing and Integrating the Balkans, Springer Berlin
Heidelberg

Richard Tilly; Paul J.J. Welfens (2000), Economic Globalization, International
Organizations and Crisis Management, Springer Berlin Heidelberg

Paul J.J. Welfens; Evgeny Gavrilenkov (2000), Restructuring, Stabilizing and
Modernizing the New Russia, Springer Berlin Heidelberg

Paul J.J. Welfens; Klaus Gloede; Hans Gerhard Strohe; Dieter Wagner (1999),
Systemtransformation in Deutschland und RuBland, Physica-Verlag HD

Paul J.J. Welfens; Cornelius Graack (1999), Technologieorientierte
Unternehmensgrindungen und Mittelstandspolitik in Europa, Physica-Verlag HD

Paul J.J. Welfens; George Yarrow; Ruslan Grinberg; Cornelius Graack (1999),
Towards Competition in Network Industries, Springer Berlin Heidelberg

25



Paul J.J. Welfens (1999), Globalization of the Economy, Unemployment and Innovation,
Springer Berlin Heidelberg

Paul J.J. Welfens (1999), EU Eastern Enlargement and the Russian Transformation
Crisis, Springer Berlin Heidelberg

Paul J.J. Welfens; S. Jungbluth; H. Meyer; John T. Addison; David B. Audretsch;
Thomas Gries; Hariolf Grupp (1999), Globalization, Economic Growth and Innovation
Dynamics, Springer Berlin Heidelberg

Paul J.J. Welfens; David B. Audretsch; John T. Addison; Hariolf Grupp (1998),
Technological Competition, Employment and Innovation Policies in OECD Countries,
Springer Berlin Heidelberg

John T. Addison; Paul J.J. Welfens (1998), Labor Markets and Social Security,Springer
Berlin Heidelberg

Axel Borsch-Supan; Jirgen von Hagen; Paul J.J. Welfens (1997), Wirtschaftspolitik
und Weltwirtschaft, Springer Berlin Heidelberg

Paul J.J. Welfens; George Yarrow (1997), Telecommunications and Energy in Systemic
Transformation, Springer Berlin Heidelberg

Jargenv. Hagen; Paul J.J. Welfens; Axel Borsch-Supan (1997), Springers Handbuch
der Volkswirtschaftslehre 2, Springer Berlin Heidelberg

Paul J.J. Welfens; Holger C. Wolf (1997), Banking, International Capital Flows and
Growth in Europ, Springer Berlin Heidelberg

Paul J.J. Welfens (1997), European Monetary Union, Springer Berlin Heidelberg
Richard Tilly; Paul J.J. Welfens (1996), European Economic Integration as a Challenge
to Industry and Government, Springer Berlin Heidelberg

Jurgenv. Hagen; Axel Borsch-Supan; Paul J.J. Welfens (1996), Springers Handbuch
der Volkswirtschaftslehre 1, Springer Berlin Heidelberg

Paul J.J. Welfens (1996), Economic Aspects of German Unification, Springer Berlin
Heidelberg

Paul J.J. Welfens; Cornelius Graack (1996), Telekommunikationswirtschaft, Springer
Berlin Heidelberg

Paul J.J. Welfens (1996),European Monetary Integration , Springer Berlin Heidelberg

Michael W. Klein; Paul J.J. Welfens (1992), Multinationals in the New Europe and
Global Trade, Springer Berlin Heidelberg

Paul J.J. Welfens (1992), Economic Aspects of German Unification, Springer Berlin
Heidelberg

26



Paul J.J. Welfens (1992), Market-oriented Systemic Transformations in Eastern Europe,
Springer Berlin Heidelberg

Paul J.J. Welfens (1990), Internationalisierung von Wirtschaft und Wirtschaftspolitik,
Springer Berlin Heidelberg

Paul J.J. Welfens; Leszek Balcerowicz (1988), Innovationsdynamik im Systemvergleich,
Physica-Verlag HD

27



