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THE LOCATION OF INVE STMENT OF MULTINATIO NALS LINKED TO INNOV ATION

Introduction

The locationof multinationas linked to inmvation is the first aspect of a broad@ECD project to
analyze the factors that influence the location of multinational fiecivities.

Recent work by theDECD Working Group on the Globightion of Industry on the efféex of
offshoring on the employment market have shown that in order to understand the phenomenon of
offshoring it is important to analyze the factors that determine the location of foreign investments by
multinational firms.

Territories are now in lively aapetition to attract internationally mobile investments. Through that
competition, countries and regions within each country are seeking to reinforce their industrial fabric, to
enhance the productivity and competitiveness of firms operating in thetotgrtio promote innovation
and job creation, and thereby to stimulate growth.

As part of this project, before looking at the factors that play a determining role in the location of
different categories of investments by multinationals, we shall first imeathe case of investments in
innovation.This choice was influencqatimarily by the recent mandate that the OECD Ministerial Council
gave the Secretariat, which was to refine and analyze the strategy that member countries might be invited
to adopt for pomoting innovation. This project is in direct response to that ministerial mandate.

The first task in developing the project is to identify what constitutes the innovation activity of
multinational firms.

Innovation is a very broad concept, with many elteristics. There are innovations that have to do
with the development of new products or new processes. Innovations can be tangible or intangible,
technological or nottechnological, applied to goods or services, and they can also relate to management
and orgaisation.

The activities of multinationals are charaided, first, by the industrial sector to which they belong,
but also by the functions they fulfil.

At first glance,it might be saidhat innovation concerns all sectors, in one way or anoigen the
multitude of possible innovations, it is difficult to establish comparisons between sectors as to their degree
of innovation without specifying the field and the type of innovation we are referring to.

In the context of this project, where thent is to focus on technological innovations, it can be
objectively assertedthat some sectors innovate more than others. s can manifest itselboth
upstream, through a major R&D effort, and downstream, through the filing of patentsxpaaddigy
technological revenues. Indirectly, this innovation effort is also accompanied by measurable commercial
success.

! See Oslo Manual, "Proposed Guidelines for Collecting and Interpreting Technological Innovation Data",

Chapter 3, OECD, 2005.



Previous OECD studié$iave shown that the industrial sectors most likely to innovate are ithose
high-techareaswhich are charactésed by faster technological change and stiff international competition.

Under these conditionst may be saidthat multinational@ innovation activities are essentially
conducted in the higtech sectors.

If we look beyond the specific sector and take accalstt of the functions that correspond to these
activities (for example production, accounting, R&D, marketing, logistics, decision centres, etc.) we find
that at least two of these functions are involved more directly in the innovation strategy. They are:

1 The creation of R&D laboratories, and

1 The role that multinational firngglecision centres play in innovation.

Research and development could be seen as aaltamelindustrial sector, in the case of firms where
R&D is the main activity, or as a functiom the case of an industrial group belonging to a particular
sector.

As to decision centres, they can play a key role in the innovation strategy of multinational firms.
Strategies for R&D and innovation even within the most decé#dhlgroups are impleamted by the
decision centres.

As will become apparerfurther on in this report, decision centres can be found in the head offices of
multinational firms, but they can also be constituted as independent units within these groups.

This project seeks essatly to respond to the following questions:

1 How are the innovation activities of multinational firms distributed geographically within the
OECD area and abroad?

1 What are the factors that determine the location of these activities?
1 How do multinationalifms perform in the host country?

1 To what extent are the activities in question compatible with the expectations and policies
adopted by the host country authorities?

To respond to the first question, as to the geographic distribution of multinationsd ifinovation
activities, wemust determine the locatiavithin the OECD area of:

1 High-tech and mediurhigh-tech activities,
i R&D laboratories,
9 Decision centres.

With this information in hand, we can identify the main geographic trends and also traxtlratr
changes.

See T Hatzichronoglou (1997), "Revision of the hitgchnology sector and produdtssification”, and
also "OECDHandbookon Economic Globalisation Indicators”, OECD, 2005.



Depending on the information available, the location of these three categories of activities can involve
the national territory of the host countandregions within each counts well

A second stage, identifying the factors that detei ne t he <choice of |l ocat
activities will require an econometric analysis in order to test the role of various factors such as market
size, growth of demand, wage costs, sector of activity, local taxation, other factor costsmther ofi
local and foreign firms present (the cluster effect), the quality of infrastructure, and the existence of local
government policies to attract investment.

Past studies or agre qualitativenature haveshown that the factors determing the locatimm of a new
factory are not the same as those for a research lab or the corporate headquarters of a multinational firm.
Depending on the existence of certain factors and specific conditions, some countries will be more
successful in attracting production itsnor research centres, grerhapscorporate headquarters. Case
studies could also take account of the strategic needs of multindgtivaatos. Thus, the need to create
economies of scale, to export to neighbouring countries, to improve supply cesiditiothe parent
company in the home country, etc., could play a determining role in a firm's strategic choices. The regional
aspect in this choice of location will be determined by the availability of data.

The response to the third question entailsettijing indicators to measure the performance of
multinational®activities in the host country. ®involves ascertainingor example, the contribution they
may be making to growth, productivitjgb creation the R&D effort, innovation, technology trsfer,
exports, andnore generallyhe industrial competitiveness of the country in question. This will require, on
one hand, an analysis of the spillover effects of foreign subsidiaries on the &Gummbguctivity and
industrial activity. On the other hd, the analysis could be supplemented by measuring performance in
these activities by the investing countries as wall,the return on investments and the degree to which
profits are reinvested or repatriated to the home country.

The last question hasore to do with the host counésy policies regarding investment by
multinational firms. This part of the project will need to be pursued in close cooperation with the
Investment Committee (DAF)At one time or another, every country may introduce incestte attract
foreign investment. The role of these measures as factors in the location of multinational firms
investments will be examined in connection with the second question. On the other hand, what is needed
here is to analyze the extent to whicle therformance of multinational firrdgnvestments meets the
priorities set by the host country authorities. Those priorities can betshartor mediurterm. Thus,
when a country has achieved full employment, we may assume that the govésrprierity djective for
foreign investments willfocus less oncreaing jobs and more onachiewng other goals such as
technological innovation, improved competitiveness, or a greater R&D effort.

This report constitutes the first chapter oé firoject, and will seeko provide some elements for
answering the first question, on the locatioth&finnovation activities of multinational firms.

The method selected to meet the other questions will depend on the availability and quality of the data
needed to answer thedt question, which refers to the geographic location of activities within the OECD
area

The analysis of multinationd@@novation activities outside the OEGIDeawill be more difficult, as
few countries have such data.



CHAPTER 1. THE LOCATION OF MULT INATIONAL FIRMS 6HIGH -TECH PRODUCTION
ACTIVITIES

The geographic distribution of the higlech activities of multinational firms within the OECidea
and within each member country could in pijhe be examined from two data sourcés:the stock of
direct investment; anfb) data on the activity of multinational firms. There are a humber of variables that
can reflect this activity, but the ones most frequently used toado with production,aes (turnover) and
employment.

The hightech activities of multinationals relate to the investmentsgbelfirms make in higktech
sectors The method used to identify those higleh sectors is presentedBox 1.

Whatis at issuénere is not the samt to which the multinational firmbdongs, but rather the sector in
which it makes its investmenthis point is important, for a multinational firm engaged primarily in the
high-tech sector maglsoinvest in a mediumor low-tech sector.

The available dta on direct investment stocks are not at this time sufficiently disaggregated to
identify hightech sectors. For this reason, the only data that could be used for this report are those on the
activity of multinational firms. Moreover, it is only in theamufacturing industry that higfech sectors
have been rigorously identified.

The identification of technologintensive service sectors has not been purtutte samalegree of
detailas those in the manufacturing industry. Preliminary resintim sud studies indicate the following
as technologyntensive service sectors:

§  Computer and related activitfg¢SIC 72),

1 R&D (referring to foreigraffiliateswhere R&D is the main activity) (ISIC T3

§  Other business serviceg$SIC 74), and

1 Finance and ingance (ISIC 65 to 67).
1.1.Geographic distribution of all multinationals activities within the OECD area

Before identifying where multinational firrdgigh-tech activities are located within the OEGIea
it is useful to see how manufacturing and sewiare distributed ther

3 Colin Webb, "Knowledgéased Industries" (DSTI/EAS/IND/SWP(2001)13).

Hardware consultancy, software publishing, data processing, database activities, maintenance and repair of
office and computing machinery, other comptrelated activities.

Legal and accounting activities, management consultancy, architectural anteegzimgyj activities,
advertising, labor recruitment, investigation and security, buildiclganing activities, photographic
activities, secretarial services, translation and routing.



Box 1. Identifying high-technology manufacturing sectors

An industrial sector is defined as a high-technology sector if it is intensively producing and using technology. The
quantification of this characteristic was approximated through R&D intensity. For this purpose, an overall R&D
intensity (sum of direct and indirect intensity) was used. The direct R&D intensity (R&D expenditure/value added)
was constructed for each manufacturing sector in each OECD member country, and an OECD list was obtained
by weighting each sector for its share in the value added of all OECD member countries, taking GDP purchasing
power parities as exchange rates. For indirect intensity, which corresponds to the use of technology, account had
to be taken of technology (R&D expenditure) embodied in intermediate and capital goods purchased on the
domestic market or imported. Technology moves from one industry (and one country) to another when the
industry performing R&D sells its products embodying that R&D to other industries which use them as
manufacturing inputs. To calculate indirect intensity, the technical coefficients of manufacturing industries
extracted from input-output matrices were used. On the technical assumption that, for a given type of input and for
all groups of products, the proportions of R&D expenditure embodied in production remain constant, the input-
output coefficients were multiplied by the direct R&D intensities. On this basis, the proposed list of manufacturing
industries classified according to their global R&D intensity (ISIC classification Revision 3) is:

High-technology industries ISIC
Revision 3

1. Aircraft and spacecraft 353

2. Pharmaceuticals 2423

3. Office, accounting and computing machinery 30

4. Radio, TV and communication equipment 32

5. Medical, precision and optical instruments 33

Medium-high-technology industries ISIC
Revision 3

6. Electrical machinery and apparatus 31

7. Motor vehicles 34

8. Chemicals excluding pharmaceuticals 24-2423

9. Other transport equipment 352+359

10. Non-electrical machinery 29

Among the main limitations of this list, the first concerns criteria employed. Only R&D intensity, be it direct or
indirect, has been taken into account. Research is an extremely important characteristic of high technology but it
is not the only. Other factors also play a significant role (e.g. scientific personnel, technology embodied in patents,
licences and know-how, technical co-operation, etc.). Another limitation is that R&D intensity can also be skewed
because in each sector all research is attributed to the principal activity of the firms making up the sector. Thus, a
significant proportion of a particular sector& R&D could concern another sector, which may not necessarily be
related to high technology. In addition, the lack of sufficiently aggregated data means that many products
manufactured by high-technology sectors could be classified as medium- or even low-tech. Conversely, some
products made by medium- or low-technology sectors could be classified as high-tech.




Figure 1. Figure 1. Country share in the turnover under foreign control in the manufacturing sector, OECD
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Figure 2. Figure 2. Turnover under foreign control in the manufacturing sector
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* Methodological break between the two years shown.
Source: OECD, AFA database, September 2007.



From the sales viewpoint, figure 1 shows that in 2003 more than 80% of théactanng activity of
foreign affiliateswas concentrated in the EL1b and in the United States.

Figure 2 shows developments between 1997 and 2003. However, the compacisangeibetween
these two periods poses some problems, as the data collection method has changed in several countries.

In Gemany, for example, sales by foreign manufacturing subsidiaries essentially tripled between
1997 and 2003, because new categories of firms were brought into the surveys. Affiliates under indirect
foreign control were excluded in 1997, but included in 2003.

Comparisons with services (figure 3) also reveal some problems of measurement, in that the available
data do not always relate to the same countries as those for the manufacturing industry.

Neverthelessa look at the absolute values of sales by foreifjitisies revealsthat some countries
attract more activity from multinationals in the servicgectorthan in manufacturing. Thus, foreign
multinationals in the UK are twice as active in services as in manufacturing, and 1 1/2 times in the United
States.On the other hand, in Germany, France and Japan, the two categories are roughly balanced, with
manufacturing having a slight lead.

Most countries in Central Europe attract twice as much activity from multinationals in manufacturing
as in services.

Figure 3. Figure 3. Country share in the turnover under foreign control in the service sector, OECD area*, 2003
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* Countries included: United States, Japan, Germany, France, Italy, United Kingdom, Belgium, Luxembourg,
Netherlands, Spain, Sweden, Czech Republic, Hungary and Poland.

Source: OECD, FATS database, September 2007.

1.2. The geographic distribution of multinational®high-tech activities in the OECDarea

The geographic distribution of multinationdssales in the Igh-tech sectors shows that these activities
are most heavily concentrated in the United States and in Japan, and to a lesser degree in Europe and in
Canada.



In effect, the higktech production of foreigmffiliates in the EU15 is proportionate to the tdta
manufacturing output of foreign affiliates, while it is more than proportionate in the United States and in
Japan (figures 1 and 4).

The Central European countries and Canada attract less in the way-t#digictivities from foreign
multinationals: oerall, the weight of these activities in the OE@&i2a is below that of all manufacturing
activities of these firms.

Within the EU15, moreover, there are some major discrepancies (figure 5).

In 2003 the higkiech share of foreignontrolled affiliates' ales in the manufacturing sector was very
highin Ireland (more than 35%), and lower in Spain, the Netherlands and Poland.

The country distribution of foreign affiliatesales in each higtech sector shows that the asyace
industry carries the greatesgeight in overall higktech sales in the OEC&rea(figure 6).

This may reflect the fact that production instkector is fairly concentrated geographically and the
number offoreigncontrolledaffiliates in each country is relatively small, except iariee.

Foreigncontrolled affiliates in the computer sector within the OE@Deagenerate sales slightly
higher than those in the aeronautics industry. It must be noted that in 2003, however, there were three
European countries, led by Ireland (figure where foreign affiliates produced sales greater than those of
foreign affiliates established in the United States.

Foreign affiliates' sales in electronics, pharmaceuticals and scientific instruments are much greater in
the United States than in other OEC@untries (figures 8, 9 and 10).

The geographic concentration of foreign affiliates seemed strongest in the electronics industry, and
weakest in pharmaceuticals and scientific instruments.

The important changes in sales volumes noted in some countriesehet®7 and 2003 reflect
changes in the way the surveys are oigh(different sources for the two periods).



Figure 4. Figure 4. Country share in the turnover under foreign control in the high-technology sector, OECD
area*, 2003
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Source: OECD, AFA database, September 2007.

Figure 5. Figure 5. Share of the high-technology sector in the turnover under foreign control in manufacturing,
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Figure 6. Figure 6. Turnover under foreign control in the aerospace sector (ISIC 353)
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* Methodological break between the two years shown.
Source: OECD, AFA database, September 2007.

Figure 7. Figure 7. Turnover under foreign control in the office, accounting and computing machinery sector
(ISIC 30)
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Source: OECD, AFA database, September 2007.

Figure 8. Figure 8. Turnover under foreign control in the radio, TV and communication equipment sector (ISIC

32)
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* Methodological break between the two years shown.
Source: OECD, AFA database, September 2007.

Figure 9. Figure 9. Turnover under foreign control in the pharmaceuticals sector (ISIC 2423)
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