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Introduction

Innovation is considered to be the engine of growth and development (Nelson & Winter,
1982; Nelson, 1993; Fagerberg et al, 2005; Lundvall 1992, Archibugi & Michie, 1998) and, as
a consequence, innovation studies are paying an increasing attention to how innovation can
support growth, development and catching-up in less developed countries (Muchie et al,
2003; Lundvall et al forthcoming, Mytelka, 1993; Ernst & Lundvall, 1997). It is generally
accepted that innovation is the result of interactive learning (Kline and Rosenberg, 1986).
New knowledge is created when different organizations interact and share knowledge. The
concept of systems of innovation puts interactive learning at the core of their discussions on
innovation, growth and development (Lundvall, 1992). In the literature, the concept of
innovation systems (Lundvall, 1992, Edquist, 1997) has mostly been applied to developed
countries, which have strong and well-developed systems. In developing countries, less
empirical and theoretical material can be found. The inadequacy and inappropriateness of the
institutional infrastructure and physical and human resources in least developed countries
(LDCs), can be considered as a challenge to examine whether this approach is useful in a

developing country context."

Interactive learning can take place between firms and other organisations such as knowledge
providers (universities) (Mowery, 2005; Vang et al, forthcoming 2008), other customers
(Lundvall, 1988) and technology service providers (e.g. Archibugi & Michie, 1997, Edquist,
1997) or among firms. In a developing country context, interactive learning taking place
between multi-national enterprises (MNEs) and indigenous firms is considered to be
particularly relevant (e.g. Marin & Bell, 2006; Barnard & Cantwell, 2006). MNEs generate
both specific technologies and organisational expertise consociated with the management of
human and physical assets which are fundamental both for the generation of innovation as
well as for its use (e.g. Dunning, 1993; Dunning, 1995; Zanfei, 2000, Cantwell, 1989). The
extent to which this advanced knowledge might be transferred to indigenous firms through
knowledge spillovers has been subject of a large debate (Dunning, 1995; Cantwell &
Piscitello, 2007; Zanfei, 2005). In order to learn from the MNEs and to be able to diffuse the
technology, the absorptive capacity of the indigenous firms in the host country is of great
importance (Durham, 2004). It is argued that the more indigenous firms invest in their own

technological capabilities, the more they will be able to absorb knowledge from external

! Muchie et al (2003) have provided several examples of the making of innovation systems in different African
countries and how the concept of national systems of innovation can be applied in Africa.



sources. The problem is that in the least developed countries, the absorptive capacity of the
indigenous firms is very low and thus, few firms can potentially benefit from knowledge
spillovers from those MNEs established in the country or region. Importantly though, even
when the knowledge is “transformed” to what might be absorbed by the local firms, the fact is
that there are other factors that might be hampering the transfer of knowledge, such as e.g. the
absence of demand. The literature is very limited when it comes to discuss possible
mechanisms by which knowledge can be transferred between MNCs and indigenous firms in

less developed countries when the absorptive capacity of the indigenous firms is low.

This paper aims at contributing to this research gap by analysing the role of local technology
service providers as mediators between MNEs and the local innovation system (IS), using the
case of Tanzania. For doing so, we focus on two collaboration projects between two MNCs
subsidiaries” in Tanzania, Tanzanian Cigarette Company (TCC) and Coca Cola Kwanza Ltd.,
and the Tanzanian Industrial Research and Development Organisation (TIRDO), paying
specific attention to how learning takes place between the MNEs and the local technology
service provider on the one hand and, on the other, to how this knowledge is transformed,
transferred and applied by local users. The barriers to such transfer process are discussed,
being one of them a lack of local demand of the knowledge generated through the interaction
between the MNE and the local technology service provider. The paper is based on data

collected through field work in Tanzania in 2002.

The paper is structured as follows. First, the theoretical framework is introduced. The
concepts of innovation systems and interactive learning are briefly summarised to focus the
discussion on knowledge spillovers between MNEs and the local innovation system. The
methodological section is followed by the presentation and discussion of the role of TIRDO
as a mediator organization facilitating knowledge transfer between MNEs and the indigenous

firms. The paper is rounded up with some policy conclusions.

* A MNE is in its simplest way defined as “a corporation or enterprise that conducts and controls productive
activities in more than one country” (Todaro, 2000:578) and engages in FDI (Dunning, 1993).



Innovation systems and knowledge spillovers between MNEs and

local IS in less developed countries

Innovation systems

The innovation system (IS) approaches vary with regard to their main focus® but share all an
understanding of the underlying relation between technological change and economic growth
(Lundvall, 1992; Lundvall & Johnson, 1994; Edquist 1997) and view innovation as the result
of social processes and hence an interactive and dynamic process over time rather than a
linear process from basic research to product development (Kline & Rosenberg, 1986). The IS
approach thus highlights the interactions between various components, such as institutions,
public policies, science and technology. Importantly, the patterns of these interactions are
shaped by a series of determinants such as a country s institutional framework and
knowledge infrastructure. Hence, the interconnections among various institutions and how
they interact with each other are crucial to the definition of a national system of innovation

(NSI) (Edquist, 1997).

In a LDC context, those factors that determine industrial success have also been referred to as
comprising a “national industrial learning system”, whereby “the main elements interact with
each other in a systematic way to influence enterprise capability development” (Lall, 2002: 7).
Lall uses this concept as being similar to that of NSI (Nelson, 1993) however, preferring the
use of national learning systems to accent LDCs main concern with the mastering and use of

existing technologies, rather than with the generation of new ones (innovations).

Importantly, innovation systems in developing countries are different from that of developed
countries in a number of aspects. Characteristics of innovation systems in developing
countries can be found in their dynamics (exogenous versus endogenous) as they are often, as
opposed to developed countries, strongly dependent on external sources of knowledge and
financing (Muchie et al. 2003) and most often the linkages between the various actors are of
rather sporadic nature, which leads to more fragmented systems (Narula, 2002; Bonilla &
Johnson, 2001). As LDCs do not have the same strong resources as developed countries their

systems need to be more open.

There are different ways for how to conceptualise innovation systems. Concepts of “regional”, “sectoral”, “national” or
simply “innovation system” are common among the different system approaches.



In developing countries MNESs are of significance since they represent an important source of
knowledge in systems of innovation in these countries (Pietrobelli and Rabellotti, 2007;
Narula & Dunning, 2000). To examine their workings in innovation systems in developing
countries and their linkages with other actors, in particular indigenous firms through case

studies becomes therefore highly relevant.

MNEs and indigenous firms

A key aspect of the phenomenon of globalization is the growing role of MNEs as major actors
in international production and innovation (Zanfei, 2005; Stiglitz, 2002; Kuemmerle, 1999).
Due to changes in the structure of the global economy and a trend towards globalization of
R&D activities, which started around the mid 1980s, foreign affiliates have more seriously
been studied as potential sources of new knowledge (e.g. Zanfei, 2000, Zander, 1999),
particularly for firms located in the host country. Foreign affiliates play here the role
representing the parent companies activities abroad, including strategic choices of innovation
and R&D strategies. Thus, MNEs are becoming an increasingly important source of

knowledge.

MNEs might generate knowledge spillovers to the local industry (Cantwell and Piscitello,
2003, Lall, 1996, Narula, 2001; Ozawa, 1999)4. Despite the growing amount of empirical
data, the available evidence of technology spillovers is, to cite Zanfei, however, rather “shaky
and contradictory” (Zanfei, 2005: 8). Basically one can distinguish two rather different
approaches. On the one hand, many development scholars have long argued that the potential
for upgrading by the indigenous firms is highly limited as MNEs tend to retain most crucial
knowledge and maintain control over their core competences (Humphrey & Schmitz, 2002;
Humphrey & Schmitz, 2002a; Morrison et al 2006). On the other hand, scholars in the cluster

and innovation system tradition are increasingly providing evidence that the opposite can also

* The opposite might also occur. MNEs units are increasingly using the location of R&D departments and
subsidiaries abroad in order to get access to both local sources of knowledge and information and different
application possibilities. For the MNE their external networks become crucial assets with respect to competition,
due to the easy access to local skills, user needs, understanding of the behavior of actors of the host countries.
Hence, it has been argued that MNEs increase their body of knowledge and can enhance their innovative
capabilities by increasing their degree of involvement in local contexts (e.g. Zanfei, 2000). To achieve this, an
intensification of the available linkages with local stakeholders is crucial. Importantly, Zanfei argues furthermore
that foreign affiliates and the decentralized R&D units play important roles in knowledge transfer and
accumulation processes and that MNEs through their presence of foreign affiliates in local contexts increase
these efforts and intensify relationships with local actors.



exist, that is that the interaction with MNEs can generate spillovers in terms of knowledge
that can be further absorbed by the indigenous firms thus facilitating upgrading (e.g.
Chaminade et al 2007, Vang et al 2008). The existing literature argues that the extent to which
this occurs is a function of characteristics of both the MNE (organizational structure, mandate
of the subsidiary, etc) and the indigenous firm (absorptive capacity) (Cantwell and Piscitello,
2007; Barnard & Cantwell, 2006; Chen, 1996). The term “absorptive capacity” refers to the
collective abilities which “...prior related knowledge confers...to recognise the value of new
information, assimilate it, and apply it to commercial ends.” (Cohen & Levinthal, 1996: 542).
It is related to the “the ability to search and select the most appropriate technology to be
assimilated from existing ones available, as well as the activities associated with creating new

knowledge” (Narula, 2004: 6).

Only very recently some scholars have started to pay attention to the infrastructural
conditions, that is, how the system of innovation can support or facilitate the transfer of
knowledge between MNEs and indigenous firms and which institutions and actors are crucial
in this process (e.g. Bell & Pavitt, 1997). In this respect, it is argued that the physical and
human (social) infrastructure of the wider local context plays an important role to effectively
absorb spillovers (Dunning, 1993, Narula, 2004, Kokko, 1993). The literature is however
rather vague when it comes to describing how the wider context might facilitate the
absorption of knowledge spillovers or, in other words, how the different organizations of the
system of innovation might support the knowledge transfer between MNEs and indigenous
firms. Thus, we know little about which specific actors in innovation systems in developing
countries contribute to and enable effective knowledge transfer between MNEs and the local

industry.

Methodology

The empirical material consists of two specific cases of collaboration between two MNEs and
a local technology service provider. The case data consists of a series of semi-structured
interviews conducted at the two MNE affiliates, Coca-Cola Kwanza and Tanzania Cigarette
Company Limited (TCC) and TIRDO’ as well as documentary data (e.g.company
information, reports). These companies have been chosen as they represent two successful
FDI cases, and the companies also co-operate with local actors. Importantly, the two cases

have been selected as they illustrate how the knowledge can fully (case 2) or cannot entirely



(case 1) be applied in the local context so that it actually leads to innovation. The interviews
have been conducted during a fieldwork in Dar es Salaam in June 2002. Relevant staff,
involved in the projects, has been interviewed both at the companies and at TIRDO. This
included company managers, project managers and technical staff. The objective of the semi-
structured interviews was to test the assumptions and to gather additional, related information.
The rationale for this choice is that such interviews provide qualitative information with
regard to the predefined characteristics of a system of innovation, or learning in a LDC
context with the focus being on different forms of interaction between foreign affiliates, as
representatives for FDI projects, and TIRDO. In the following the different actors are

presented, which is then followed by an analysis of the empirical material.

TCC and Coca-Cola represent two major MNE affiliates, their FDI motives are market
seeking. For Coca-Cola there is a huge potential for soft drinks, taking into consideration the
climate in that part of the world. In the case of TCC, there was no other tobacco factory when

they established themselves in 1961, so also here there were market reasons.

The Role of intermediate organizations in systems of innovation in

less developed countries: the case of Tanzania

Tanzania is the largest country in Eastern Africa and one of the poorest countries of the world.
50 % of the population lives below the absolute poverty line (ESRF, 1998). The
manufacturing sector contributed with less than 8% of the GDP in Tanzania in 2001. The
sector is also characterised by poor performance with the annual growth being less than 2%
(UNCTAD, 2001). The country has embarked on programmes to attract foreign direct
investment (FDI) in different sectors of the economy, which can have an impact on the NSI as
FDI is sought to bridge the industrial, technological and knowledge gap. Thus, through the
attraction of FDI and the gradual economic restructuring process Tanzania is gradually taking

steps towards steering its economy towards development.6

In the “national science and technology policy” as expressed in the UNCTAD document it is

stated that the most effective way for Tanzania to benefit from possible FDI spillovers,

> For more detailed information on the different participants of the collaboration see appendix 1.

® For a more detailed overview over FDI size, growth and inflow into Tanzania see UNCTAD (2001) Chapter 1.
An overview over influences on investments of manufacturing firms in Tanzania is given in Grenier et. al
(1998).



especially in technological development, is “by improving the capacity of its domestic sector
to learn, adapt and assimilate technology” (UNCTAD, 2001: 92-93). In this vision the actors
of a national innovation system (NIS) envisaged for Tanzania include technology service
providers, learning institutions, foreign subsidiaries, the domestic sector, government
ministries and business associations. This vision is endorsed by the government of Tanzania,
and other local and international stakeholders, such as international organisations and foreign
investors. In order for this to happen, the need for a systemic approach has been highlighted
and a model for a potential SI on a national level proposed (ibid: 85). It is argued that “only
by applying such a systemic perspective and formulating policies that stimulate interaction in
the system and encourage the active participation of the private sector can technologically
weak economies like Tanzania be able to develop a dynamic enterprise sector and maximise
the impact of FDI” (ibid: 84). The domestic enterprises comprise the centre of such NSI and
these are linked with varying strength to the other actors in the system. It is indicated in the
proposed NSI that some links are weak or even non-existent. 7 R&D in Tanzania, is primarily
carried through by governmental institutions (the parastatals) (Bongenaar & Szirmai, 1997 +
1999). It has been shown that the R&D capacity of the country is de-linked from the private
sector, contributing only little or nothing to technological upgrading at the firm level
(UNCTAD, 2001: 80). Wangwe (1995) suggests that the institutional framework established
for the development of science and technology is not functioning ideally and he argues that
the “system of coordination and cooperation among various institutions and other actors in
R&D is not as effective as it is supposed to be” (Wangwe, 1995); an important issue is
therefore to better link R&D institutes with industry (ESRF, 1998). These necessary linkages
are poorly developed in Africa in general (Mytelka, 1993), which also applies for Tanzania.
The same can be said as regards to the linkages between the subsidiaries of MNEs and the
local firms. One of the possible explanations for the lack of linkages might be the low
absorptive capacity of local firms. In our research, we explored the role of intermediate
organizations bridging the gap between the technological level of the MNE and the local

system of production and innovation.

Two specific project of collaboration between a local R&D institute and two MNEs (TCC and
Coca Cola) have been chosen for the case study. These two cases were selected as the
represent two successful FDI projects in Tanzania. Both projects were carried out because

both MNEs had to conform to standards in relation to health and security regulations. In these

7 For a complementing overview over technology support institutions and major public sector institutions



particular cases, the local expertise was sought after due to proximity reasons; lower costs and
TIRDO conducted the different measurements, because the specific expertise needed for these
measurements was not available at the companies. In both cases, market reasons explain the
operations in Tanzania. For Coca-Cola there is a huge potential for soft drinks, taking into
consideration the climate in that part of the world. In the case of TCC, there was no other
tobacco factory when they established themselves in 1961, so also here there were business

and market reasons.

Case 1. Collaboration between TIRDO and the Tanzanian Cigarette
Company (TCC)

Background

TIRDO is a parastatal organisation that started operating in 1976 as an industrial research
organisation. Basically TIRDO was set up for conducting research and provides consultancy
to industry. The main purpose of the research is to develop products and processes that are
suitable for the Tanzania industrial environment. The core of TIRDOs activities is to support
the use of local resources, to promote indigenous technology and to utilise raw materials in
economic ventures. Services to industry covers instrumentation maintenance and repair,
chemical analysis, energy management, cleaner production, material testing, machining
welding and fabrication and industrial information, in form of a collection of technical and
reference books and reports, journals and catalogues. Moreover, TIRDO offers various

training services to industrialist and entrepreneurs.

An R&D institute in a LDC context, such as TIRDO in Tanzania, does not have the same
position as a similar institute in a developed country. TIRDO can be placed on a quite similar
level as the local firms and the local industry in general, even though they have the
competence to provide services to MNEs (Nindie, 2002). TIRDO provides more support to
the local industry, or strictly speaking to industry in general, rather than doing research and
development in the sense of being a leading institution in the field of science, technology and
innovation. Thus, TIRDO is operating on different levels, where one is to help the local
industries, and the other to conduct more sophisticated studies for foreign-owned companies.

It is noteworthy that TIRDO is operating on more levels than these two, since different forms

for training, and workshops are also offered by TIRDO. Its main role to function as a

involved in FDI, as well as a diagram over the proposed NSI see UNCTAD, 2001: 76 and 81.



“mediator” between the two different spheres of knowledge is therefore to combine and

integrate the different bodies of knowledge, foreign and domestic, that exist in the system.

Tanzanian Cigarette Company (TCC) is a subsidiary of the Japanese Tobacco International
(JTD) Company, which has 25 factories in the world. TCC was privatized in 1997. TCC has
been referred to as high profile success story with the sale of 75 percent of shares to RJ
Reynolds (CTI, 2000). The company employs 700 people country wide, 250 in
manufacturing, which also covers engineering. Since its foundation, the company has made
substantial and continuous investment in in the factory. They also have undertaken substantial

investments in machinery as well as in human resource development.

The collaboration with TIRDO took place between August 2001 and July 2002. The
background for this project was the interest of the Industrial Safety and Loss Prevention
Department at TCC to know the noise levels in the factory. They approached TIRDO to
conduct a study on the noise levels. Thus, TIRDO °s task in the collaboration with the MNE
was to measure these levels and to produce an evaluation report with the findings and
recommendations. The measurements were conducted different areas of the company that had
reported noise complaints by both operators and technical officers. The Safety Department
wanted therefore to know if the noise from the different plants and different machineries was

within the acceptable range, which means that it is not too high.

For the measurement, TIRDO used international standards, such as the Occupational Safety
and Health Administration (OSHA) of the United States of America. The results of the noise
level tests showed that cutter and filler and compressor room areas were within the acceptable
levels of noise level for a worker of an eight hours shift. The noise levels of the make and
pack, boiler house and primary section turned out to be as high as 90 dB(A), which is beyond

the permissible levels, and can cause risk for the workers®.

TIRDO presented several recommendations for the TCC technical personnel in order to
reduce the plant noise level. It emerged that the maintenance of equipment plays an important
role in the extent of plant noise level, in that there are several reasons and conditions that

make old and worn out equipment less resistant to vibrations and noise. It was therefore

¥ Typical effects of noise exposure are tympanic ruptures, which derives normally from a sudden noise,
temporary deafness, which can come up soon after exposure to loud noise but improve, permanent deafness,
which can come up son after exposure to loud noise but improve permanent deafness (see also TIRDO 2002a).
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recommended that old machines should be replaced by quieter, full enclosure machines; such
as compressors and generator sets. Furthermore it was recommended to use personal hearing
protectors, by workers who are exposed to higher noise levels. Moreover, all employees
working in these areas should be informed about the dangers and this should be done

regularly, say twice a year, for the workers to be aware of the hazard.

Interactive learning between MNE and TIRDO

Interestingly, the interviews indicated that foreign affiliates in the case study received
important insights and assistance from the local R&D institute, TIRDO while at the same
providing TIRDO with crucial new knowledge, hinting also the available technological and
absorptive capacity of the R&D institute. Indeed, representatives from TCC have described
the project as a whole, as capacity building. Local experts have been involved to carry out a
study, were different kinds of measurements were required. More specific, it could be stated
that the instruments, used for the measurements were new to the technicians at TCC.
Therefore, most of them would not have been able to identify the actual measurements of

noise level in the production environment.

Transfer of knowledge to the local indigenous firms

It has been argued that an MNEs like TCC are like a college (Usiri, 2002). For example,
engineers employed at TCC receive a very good education based on various approaches from
formal training to courses as well as other methods. This makes those engineers very
attractive for the wider local context (Usiri, 2002). Furthermore, locals may learn from the
general high standard at TCC (Usiri, 2002). In this case, the interaction with the MNEs has
also lead to improvement of the equipment at TIRDO and TIRDO has learned how to go
about such issues and to keep at pace with the technology (Nindie, 2002) which might further

be incorporated in TIRDO training programs and support services for the local industry.
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Case 2. Collaboration between TIRDO and Coca-Cola Kwanza

Background

Coca-Cola Kwanza Ltd. is a subsidiary of a South African company and produces beverages
under the Coca-Cola franchise. The company with the present ownership was established in
1996. The construction and subsequent commissioning of a $25 million Coca-Cola bottling
plant in Dar es Salaam also be referred to as highly successful. The affiliate employs 134
persons. Coca-Cola Kwanza started collaborating with TIRDO in 1997, in a project on energy
auditing. The collaboration on indoor air quality started in October 2001 and finalised in July

2002.

The collaboration was the consequence of a re-organisation of the warehouse at the Coca-
Cola plant in Dar es Salaam to meet the increasing demand of activity. The purpose was to
improve the efficiency of the loading operations. The warehouse is adjacent to the production
plant under the same roof of a huge building structure. The initial arrangement allows about
10 folk lifts to enter the warehouse in order to empty the bottles and pick up the filled ones.
The proposed changes were to shorten folk lifts’ route and therefore to led trucks into the
warehouse. The Coca-Cola sub-plant management feared that there might be a risk to the
added emissions from truck exhaust. So the collaboration with TIRDO aimed studying the
indoor air quality. TIRDO °s task in the project was to measure emission levels and to see if it
they were acceptable (for workers health and security welfare). The actual objectives of the
study were to quantify six parameters emitted from forklift in the warehouse. The sampling
was limited to six pollutants (Carbon dioxide (CO?), carbon monoxide (CO), sulphur dioxide

(S0O?), nitrogen oxide (NO), nitrogen dioxide (NO?) and general hydrocarbons (HC) ).

Based on all sampled pollutants9 engineers from TIRDO found that the Coca-Cola warehouse
had concentrations in general accepted levels. The report states the actual measurements for

the different pollutants, followed by detailed recommendations (TIRDO, 2002b).

? For the measurements a dry analysis was undertaken, using a detector tube kit model AP-1. This detector tube
has been chosen as it met the requirements for indoor air measurements. A gas detector makes an application of
a chemical reaction and a physical absorption. When a gas is sampled into a detector tube a stained layer is
produced by means of reaction of the reagent as well as the gas within the tube. Such detector tube kit usually
includes a hand pump that draws the known volume of air through the tube, in order to receive the reaction. The
gas concentration is proportional to the length of the stained layer. Therefore the reading of concentration level
can be gathered from the stained layer. The gas concentration reading method was divided into two ways, a
direct reading method, where reading is obtained directly from the scale print on the tube, and a concentration
chart method. Except for the nitrogen oxides the first method has been applied.

12



Interactive learning between MNE and TIRDO

In the case of Coca-Cola it has been stated that interactive learning between the involved
actors was taking place at certain levels, but not at a maximum during all stages of the
collaboration. Case evidence also suggested that it was during the initial stage, in which
TIRDO and Coca-Cola staff was sitting together and undertaking brainstorming sessions to

come up with possible solutions to the problem, in which interactive learning occurred.

Both in this case as well as in the first one (TCC-TIRDO) technicians at the companies
manifest that they have leant from the engineers from TIRDO. One can therefore argue that,
while collaboration has been going on, the way both parts have been dealing with each other
can be characterised as being interactive. The process involved for TIRDO first coming up
with a draft, which was then discussed with the company. TIRDO explained their ideas, as
solutions to the company’s problems. Moreover, the companies were also informed about
TIRDO "s experiences, what they have tried and failed, as well as if similar studies have been
conducted before; showing that they proceed together in the initial phase, and based on that,

keep on interacting.

Transfer of knowledge to the local indigenous firms

The transfer of the knowledge generated in the Coca-cola project was on the one hand more
problematic as it refers to standards or practices that were too advanced for the local factories.
The knowledge absorbed by TIRDO can only be transferred to the local industries when these
approach TIRDO for their expertise. ' That is, knowledge transfer is possible when there is a
local demand for certain knowledge. If the standards of the MNEs (here we refer to both
Coca-Cola Kwanza and TCC) are too high to what could be demanded by the indigenous
industries, then TIRDO will have difficulties to transmit the knowledge generated through the
MNE collaboration project to the local industry. A very successful example, however, is the
transformation and adaptation of the knowledge acquired through the collaboration with Coca
Cola Kwanza in the changes in the design of traditional stoves, impacting their performance

significantly (TIRDO 2002c).
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Thus, the knowledge acquired through these two cases of collaboration has been further
applied in the local context in two different ways:

1. Direct application: TIRDO has been asked to undertake similar measurement projects at the
Hotel Holiday Inn. This is referred to as an example for use of accumulated knowledge and
technology by TIRDO in the wider local context. However, it is noteworthy that the “local
context” is another foreign investment in Tanzania and that the company belongs to the
tourism industry and not to manufacturing. This seems to show the “market” for certain type

of knowledge and applications of technology may be limited (case 1).

2. Indirect application / innovation: The second form of transfer is more interesting. The
knowledge acquired by TIRDO has been applied for indoor air measurements, information on
the pollution in a living room, when using a traditional stove. These measurements have later

even lead to improvements of the household stoves, as for example in the design (case 2).

Findings and conclusion

MNE:s in Tanzania represent a foreign knowledge source, which can provide significant input
and, at best, upgrade the knowledge base as a whole. The domestic knowledge base is in this
case developed through the technology and knowledge transferred from the foreign sources.
However, the domestic system needs to be in a position to internalize the input of the foreign

knowledge sources, in this case the ability to absorb spillovers from inward FDI.

The empirical material revealed that despite of the availability of local expertise for use of the
technology and knowledge that has emerged from the collaboration (at TIRDO), it might not
be directly transferable to the wider local context. The cases illustrate that there might be

three possible situations:

Category 1: “Insufficient demand”: This category refers to cases where it is more or less

impossible to apply and use the “input” resulting from the collaboration, due to lack of
relevance. It is obvious from the basic problems most of the domestic enterprises have to

struggle with, that concepts such as pollution measurements are hardly be given priority. It is

' Thus, even though TIRDO has both the capacity and the competence to conduct sophisticated studies, the
ability to absorb the input is limited both at the organisational level, as well as on the wider infra structural level.
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in this regard, that knowledge available at a mediator institution such as TIRDO might lack

relevance for direct application in the wider local context.

Category 2: “Direct application”: Within this category, knowledge that is derived from

collaboration with MNEs can be directly applied in a local context. An example has been the
measurements undertoaken at the Holiday Inn. This category is not considered as including
any innovations, as nothing new is added to the knowledge. The knowledge is simply applied

in the same way.

Category 3: “Innovation”: Based on concepts resulting from collaboration with MNEs,
innovations can occur. In these cases, the knowledge that has been learned during the
collaborations has been used as a basis for creating new knowledge, and applying in such a
way that they create new products of economic value. When the knowledge acquired during
the collaboration is of limited relevance for the indigenous firms (because of high
international standards, for example), the capacity of TIRDO to transform that knowledge into
something that might be applied to the indigenous community (quality of air in home stoves)
is crucial. Thus highlighting the role of this technology service providers as mediator and

“integrator” of the different bodies of knowledge that exist in the system.

Hence, based on the analysis of the empirical case, two major conclusions can be drawn. One
relates to the crucial role of a local R&D institute such as TIRDO to serve as mediator
between foreign and local bodies of knowledge and absorb relevant knowledge and transform
it into applicable knowledge for the local context. The second is that through these foreign-
local interactions the potential for the development of an IS on a national level exists. Hence,
by further strengthening the existing linkages, the currently rather weak systems can in
important elements be developed and improved. A challenge here is to ensure the continuous
collaboration between mediator organizations such as TIRDO and MNEs on the one hand and
between the mediator and the indigenous firms on the other. Both the MNEs and the mediator
organization discussed in the cases in this paper expressed that they see the potential for
further collaboration. However, there are no clear intentions for how a more regular

cooperation could be established.

Importantly, with regards to implications for application to wider local uses, as well as an

indication for a macro SI, the challenge is to develop the appropriate socio-economic
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conditions. Hence, a sufficient amount of absorptive capacity would eventually have to be
developed throughout the whole institutional infrastructure. A similar challenge is related to
the general gaps in the systems that exist in LDCs. Even if LDCs can learn from MNEs, due
to increased cross-border activities, there is not only the problem of internalising the input,
but also the question of relevance of the input. Regarding the rather basic problems, which
many companies in Tanzania are facing, concepts such as those, conveyed to TIRDO through
the collaboration with both Coca-Cola and TCC are of secondary priority. The local firms
have to struggle with problems as for example low level of human and physical resources.
Therefore, aims such as creating a good working environment can not be considered as
urgent. Thus, the input of ideas resulting from the collaboration with MNEs is only productive
and with potential for wider application, in cases where the ideas could be transferred to
different contexts, i.e. not directly from the foreign firm to a local one, but instead finding

application in another local context, as shown in the example of traditional stoves.

Acknowledgements

I acknowledge comments and suggestions from Brian Portelli on earlier versions of this paper
and David Doloreux, Per Hogselius and Cristina Chaminade for help at later stages of the
paper. Special thanks are also given to Dr. A. Nanyaro, Robert Nindie and Lugano Wilson at
the Tanzanian Industrial Research and Development Organisation (TIRDO) for interviews
and various help during my stay at the institute. I also thank Innocent Mushi at Coca-Cola
Kwanza Ltd. and Zuberi Zayumba, David Nderimo, John Urassa, Fadhil Nguzo and Frank
Usiri at TCC for time and permission to interview them.

Thanks also to Rajneesh Narula, responsible for the project “The North versus the South in a
globalising world: Leveraging the role of Multinationals in promoting development” at the
Center for Technology, Innovation and Culture (TIK) at the University in Oslo for making the
fieldwork financially possible.

Finally I am very grateful for the very helpful comments received by one anonymous referee.
All errors are mine.

16



References

Archibugi, D. & Michie, J. (eds) (1998): Trade, growth and technical change. Cambridge
University Press.

Archibugi, D. & Mitchie, J. (eds) (1997): Technology, globalisation and economic
performance. Cambridge University Press.

Barnard, H. & Cantwell, J. (2006): Knowledge in the theory of the firm and MNC: Asset or
Action? A commentary on Foss N. “Knowledge & Organisation in the theory of the MNC”.
Journal of Management and Governance, Springer, vol 10, Nr. 1, pp 21-27.

Bell, M. & Pavitt, K. (1997): Technological accumulation and industrial growth: contrasts
between developed and LDCs. In: Archibugi, D. & Michie, J. (1997): Technology,
Globalisation and Economic Performance. Cambridge University Press. Cambridge,

Bongenaar, B. (1997): Analysing Technology Development. Part 1: Evaluation of the role of
the Tanzanian Industrial Research and Development Organisation. Eindhoven, University of
Technology. Eindhoven.

Bongenaar, B. & Szirmai, A. (1999): “The role of a Research and Development Institute in
the Development and Diffusion of Technology”, Eindhoven Centre for Innovation Studies,
Working Paper 99.9.

Bonilla, O.S.& Johnson, B. (2001): “Innovation Systems and Developing Countries:
Experiences from the SUDESCA Project”. DRUID Working paper No 01-12.

Cantwell, J.A. (1989): Technological Innovation and Multinational Corporations. Oxford:
Basil Blackwell.

Cantwell, J. & Piscitello, L. (2003): “The recent location of foreign R&D activities by large
MNCs in the European Regions. The role of different sources of spillovers”. ERSA
conference papers. Ersa03p322, European Regional Science Association.

Cantwell, J. & Piscitello, L. (2007): “Attraction and deterrence in the location of foreign-
owned R&D activities: the role of positive and negative spillovers. International Journal of
Technological Learning, Innovation and Development. Vol. 1, Nr.1 pp 83- 111.

Chaminade, C. ; Coenen, L. & Vang, J. (2007): “Learning from the Bangalore Experience: the
Role of Universities in an Emerging Regional Innovation System”. CIRCLE Electronic
Working Paper. Paper No. 2007/04.

Cohen & Levinthal (1990): “Absorptive Capacity: A New Perspective on Learning and
Innovation”. Administrative Science Quarterly. Vol. 35, Issue 1, Special Issue: technology,
Organizations and Innovation (Mar. 1990), pp 128-152.

Confederation of Tanzanian Industries (CTI et. al.) (2000): “The Manufacturing Sector in

Tanzania” Final report.

17



Chen, E. K.Y. (1996): Transnational corporations and technology transfer to LDCs (UNCTC).
In: Transnational Corporations and World Development. United Nations. Thomson Business
Press.

Dunning, J.H. (1993): Chapter 11: MNEs, technology and innovatory capacity: a host country
perspective, in: Multinational Enterprises and the Global Economy. Addison-Wesley
Publishers Ltd.

Dunning, J.H. (1995): “Re-appraising the eclectic paradigm in an age of alliance capitalism”.
Journal of International Business Studies. Vol. 6, Nr.3, pp 461-91.

Durham, B. (2004): “Absorptive capacity and the effects of foreign direct investments and
equity foreign portfolio investments on economic growth”. European Economic Review. Vol.
48, pp 285-306.

Edquist, C. (ed) (1997): Systems of Innovation: Technologies, Institutions and Organisations.
Pinter: London and Washington.

Ernst, D. & Lundvall, B.-A. (1997): "Information Technology in The Learning Economy -
Challenges for Developing Countries," DRUID Working Papers 97-12, DRUID, Copenhagen
Business School, Department of Industrial Economics and Strategy/Aalborg University.

Fagerberg, J. ; Mowery, D. & Nelson, R. (eds.) (2005): The Oxford Handbook of Innovation.
Oxford: Oxford University Press.

Humphrey, J. & Schmitz, H. (2002): “How does insertion in global value chains affect
upgrading in industrial clusters?” Regional Studies. Vol 36., Nr. 9, pp 1017—27.

Humphrey, J. & Schmitz, H. (2002a): “Developing country firms in the world economy:
Governance and upgrading in global value chains”, INEF Report, Nr 61, Duisburg: University
of Duisburg.

Kline, S.J. & Rosenberg, N. (1986): “An Overview of Innovation” in: R. Landau and N.
Rosenberg (eds.). The Positive Sum Strategy. Washington, D.C., National Academy Press.

Kindleberger, C.P. (1969): American Business Abroad. Six Lectures on Direct Investment.
New Haven, Yale University Press.

Kuemmerle, W. (1999): “The drivers of foreign direct investment into research and
development: an empirical investigation”. Journal of International Business Studies. Vol. 30,

pp 1-24.

Kokko, A. (1993): “Technology, market characteristics, and spillovers”. In: Journal of
Development Economics, Vol 43, pp. 279-293. North-Holland.

Lall, S. (1996): Transnational corporations and economic development. In: Transnational
Corporations and World Development. United Nations. Thomson Business Press.

Lall, S. (2002): “Social Capital and Industrial Transformtion”, Working paper nr. 84. QFH
Working paper series.

18



Lundvall, B.-A (1988): Innovation as an interactive process: from user-producer interaction to
the national system of innovation. In: Giovanni, D. Fremman, C. Nelson, R. Silverberg, G.
and Soete, L. (eds.) Technical Change and Economic Theory. Pinter, London. Pp. 349-369.

Lundvall, B.-A., (ed.) 1992: National Systems of Innovation. Towards a Theory of Innovation
and Interactive Learning. Pinter Publishers, London.

Lundvall, B.-A. & Johnson B. (1994): The Learning Economy. Journal of Industry Studies,
Volume 1 Number 2, dec. 1994.

Lundvall, B-A; Joseph, KJ.; Chaminade, C.; Vang, J. (eds) (forthcoming): Handbook of
Innovation systems and developing countries. Building domestic capabilities in a global
setting. Edward Elgar

Marin, A. & Bell, M. (2006): “Technology spillovers from Foreign Direct Investment (FDI):
The active role of MNC subsidiaries in Argentina in the 1990s”. The Journal of Development
Studies.

Morrison, A.; Pietrobelli, C. & Rabellotti, R. (2006): “Global value chains and technological
capabilities: A framework to study industrial innovation in developing countries”.
Dipartimento di Scienze Economiche e Metodi Quantitativi. Quaderno nr. 03/2006.

Mowery, D.C., Sampat, B. (2005): “Universities in National Innovation Systems”. In:
Fagerberg, J. ; Mowery, D. & Nelson, R. (eds.) (2005): The Oxford Handbook of Innovation.
Oxford: Oxford University Press.

Muchie, M.; Gammeltoft, P.; Lundvall, B.-A. (2003): “Introduction” In: Muchie, M. et. al.
(2003): Putting Africa First: The Making of African Innovation Systems. Aalborg
Universitetsforlaget.

Mytelka, L. K.(1993): “Rethinking Development: A Role for Innovation Networking in the
“Other Two Thirds", Futures, Vol. 25, No. 6: 694-712.

Narula, R. & Dunning, J. (2000): Industrial development, globalisation and multinational
enterprises: new realities for developing countries”. Oxford Development Studies, Vol 28, Nr.
2.

Narula, R. (2001): Multinational Firms, Regional Integration and Globalising Markets:
Implications for LDCs. MERIT-Infonomics Research Memorandum series.

Narula, R. (2002): The Implications for growing cross-border interdependence for systems of
innovation. MERIT-Infonomics Research Memorandum series.

Narula, R. (2004): “Understanding Absorptive Capacities in an “Innovation Systems”
Context: Consequences for Economic and Employment Growth”. DRUID Working Paper No.
04-02.

Nelson & Winter (1982): An Evolutionary Theory of Economic Change. Belknap Press.
Cambridge.

Nelson, R.R (1993): National Innovation Systems. Oxford University Press, New York.

19



Nindie, (2002): Interview with Nindie. Director of Engineering Development. June 2002.
TIRDO.

Ozawa, T. (1999): “Foreign direct investment and economic development” in: Transnational
Corporations. Vol.1, no. 1 pp. 27-54.

Stiglitz (2002): Globalization and its discontents. Allen Lane The Penguin Press.

TIRDO (2002a): “Report on Factory Noise Level Study” for Tanzania Cigarette Company
Limited. Dar es Salaam.

TIRDO (2002b): “Report in Indoor Air Quality Study” prepared for Coca-Cola Kwanza Ltd.

TIRDO (2002c): “Stoves and oven performance testing”, prepared for Tanzanian Traditional
Energy Development and Environmental Organization (TaTEDO).

UNCTAD (2001): Investment Policy Review. The United Republic of Tanzania.Unedited
Advance Copy. UNCTAD/ITE/IPC/Misc.9. Geneva.

Usiri (2002): Interview with Usiri. Company Services and Security Director, TCC. June 2002.

Vang, J. Chaminade, C.; Coenen, L., (Forthcoming 2008) Learning from the Bangalore
Experience: The Role of Universities in an Emerging Regional Innovation System, in
D’Costa, A. and Parayil, G. (Eds) New Asian Dynamics of Science, Technology and
Innovation (ST&I). Palgrave Macmillan. Series in "Technology, Globalization and
Development”.

Wangwe S.M. (1993): “Implications of Changing External and Internal Conditions for
Industrial Restructuring in Tanzania”, in Mboyo, S.D. Bagachwa, and Ammon V.Y. Mbelle
(eds.), Economic Policy Under a Multiparty System in Tanzania, Dar es Salaam: Dar es
Salaam University Press.

Zander, 1. (1999): “How do you mean global? A taxonomy of innovation networks in the
multinational corporation”. Research Policy. Vol. 28, pp 195-213.

Zanfei, A. (2000): “Transnational firms and the changing organisation of innovative
activities”. Cambridge Journal of Economics. Vol 24, pp 515-542.

Zanfei, A. (2005): “Globalization at bay? Multinational growth and technology spillover”.
Emerald Group Publishing Limited. Vol. 1, Nr. 1, pp. 7-19.

20



CIRCLE ELECTRONIC WORKING PAPERS SERIES (EWP)

CIRCLE (Centre for Innovation, Research and Competence in the Learning
Economy) is a multidisciplinary research centre set off by several faculties at Lund
University and Blekinge Institute of Technology. CIRCLE has a mandate to conduct
multidisciplinary research and education on the following issues: Long-term
perspectives on innovation, structural change and economic growth,
Entrepreneurship and venture capital formation with a special focus on new ventures,
The dynamics of R&D systems and technological systems, including their impact on
entrepreneurship and growth, Regional innovation systems in different national and
international contexts, International comparative analyses of national innovation
systems and Policy design based on policy learning,

The CIRCLE Electronic Working Paper Series are intended to be an instrument for
early dissemination of the research undertaken by CIRCLE researchers, associates
and visiting scholars and stimulate discussion and critical comment.

The working papers present research results that in whole or in part are suitable for
submission to a refereed journal or to the editor of a book or have already been
submitted and/or accepted for publication.

CIRCLE EWPs are available on-line at: http://www.circle.lu.se/publications

Available papers:
2008

WP 2008/01

R&D and financial systems: the determinants of R&D expenditures in the
Swedish pharmaceutical industry

Malmberg, Claes

WP 2008/02

The Development of a New Swedish Innovation Policy. A Historical Institutional
Approach

Persson, Bo

WP 2008/03
The Effects of R&D on Regional Invention and Innovation
Olof Ejermo and Urban Grasjo

WP 2008/04

Clusters in Time and Space: Understanding the Growth and Transformation of
Life Science in Scania

Moodysson, Jerker; Nilsson, Magnus; Svensson Henning, Martin

WP 2008/05

Building absorptive capacity in less developed countries
The case of Tanzania

Szogs, Astrid; Chaminade, Cristina and Azatyan, Ruzana

WP 2008/06

Design of Innovation Policy through Diagnostic Analysis:
Identification of Systemic Problems (or Failures)

Edquist, Charles


http://www.circle.lu.se/publications

WP 2008/07
The Swedish Paradox arises in Fast-Growing Sectors
Ejermo, Olof; Kander, Astrid and Svensson Henning, Martin

WP 2008/08

Policy Reforms, New University-Industry Links and
Implications for Regional Development in Japan
Kitagawa, Fumi

WP 2008/09
The Challenges of Globalisation: Strategic Choices for Innovation Policy
Borras, Susana; Chaminade, Cristina and Edquist, Charles

WP 2008/10

Comparing national systems of innovation in Asia and Europe: theory and
comparative framework

Edquist, Charles and Hommen, Leif

WP 2008/11

Putting Constructed Regional Advantage into Swedish Practice? The case of
the VINNVAXT initiative 'Food Innovation at Interfaces'

Coenen, Lars; Moodysson, Jerker

WP 2008/12
Energy transitions in Europe: 1600-2000
Kander, Astrid; Malanima, Paolo and Warde, Paul

WP 2008/13

RIS and Developing Countries: Linking firm technological capabilities to
regional systems of innovation

Padilla, Ramon; Vang, Jan and Chaminade, Cristina

WP 2008/14
The paradox of high R&D input and low innovation output: Sweden
Bitarre, Pierre; Edquist, Charles; Hommen, Leif and Ricke, Annika

WP 2008/15

Two Sides of the Same Coin? Local and Global Knowledge Flows in Medicon
Valley

Moodysson, Jerker; Coenen, Lars and Asheim, Bjagrn

WP 2008/16
Electrification and energy productivity
Enflo, Kerstin; Kander, Astrid and Schon, Lennart

WP 2008/17
Concluding Chapter: Globalisation and Innovation Policy
Hommen, Leif and Edquist, Charles



WP 2008/18

Regional innovation systems and the global location of innovation activities:
Lessons from China

Yun-Chung, Chen; Vang, Jan and Chaminade, Cristina

WP 2008/19

The Role of mediator organisations in the making of innovation systems in
least developed countries.

Evidence from Tanzania

Szogs, Astrid

2007

WP 2007/01

Path-following or Leapfrogging in Catching-up: the Case of Chinese
Telecommunication Equipment Industry

Liu, Xielin

WP 2007/02

The effects of institutional change on innovation and productivity growth in the
Swedish pharmaceutical industry

Malmberg, Claes

WP 2007/03

Global-local linkages, Spillovers and Cultural Clusters: Theoretical and
Empirical insights from an exploratory study of Toronto’s Film Cluster

Vang, Jan; Chaminade, Cristina

WP 2007/04

Learning from the Bangalore Experience: The Role of Universities in an
Emerging Regional Innovation System

Vang, Jan; Chaminade, Cristina.; Coenen, Lars.

WP 2007/05

Industrial dynamics and innovative pressure on energy -Sweden with
European and Global outlooks

Schon, Lennart; Kander, Astrid.

WP 2007/06
In defence of electricity as a general purpose technology
Kander, Astrid; Enflo, Kerstin; Schon, Lennart

WP 2007/07

Swedish business research productivity — improvements against international
trends

Ejermo, Olof; Kander, Astrid

WP 2007/08
Regional innovation measured by patent data — does quality matter?
Ejermo, Olof



WP 2007/09

Innovation System Policies in Less Successful Developing countries: The case
of Thailand

Intarakumnerd, Patarapong; Chaminade, Cristina

2006

WP 2006/01
The Swedish Paradox
Ejermo, Olof; Kander, Astrid

WP 2006/02
Building RIS in Developing Countries: Policy Lessons from Bangalore, India
Vang, Jan; Chaminade, Cristina

WP 2006/03
Innovation Policy for Asian SMEs: Exploring cluster differences
Chaminade, Cristina; Vang, Jan.

WP 2006/04

Rationales for public intervention from a system of innovation approach: the
case of VINNOVA.

Chaminade, Cristina; Edquist, Charles

WP 2006/05

Technology and Trade: an analysis of technology specialization and export
flows

Andersson, Martin; Ejermo, Olof

WP 2006/06
A Knowledge-based Categorization of Research-based Spin-off Creation
Gabrielsson, Jonas; Landstrom, Hans; Brunsnes, E. Thomas

WP2006/07

Board control and corporate innovation: an empirical study of small
technology-based firms

Gabrielsson, Jonas; Politis, Diamanto

WP2006/08

On and Off the Beaten Path:

Transferring Knowledge through Formal and Informal Networks
Rick Aalbers; Otto Koppius; Wilfred Dolfsma

WP2006/09
Trends in R&D, innovation and productivity in Sweden 1985-2002
Ejermo, Olof; Kander, Astrid

WP2006/10
Development Blocks and the Second Industrial Revolution, Sweden 1900-1974
Enflo, Kerstin; Kander, Astrid; Schon, Lennart

WP 2006/11

The uneven and selective nature of cluster knowledge networks: evidence from
the wine industry

Giuliani, Elisa



WP 2006/12

Informal investors and value added: The contribution of investors’ experientially
acquired resources in the entrepreneurial process

Politis, Diamanto; Gabrielsson, Jonas

WP 2006/13
Informal investors and value added: What do we know and where do we go?
Politis, Diamanto; Gabrielsson, Jonas

WP 2006/14

Inventive and innovative activity over time and geographical space: the case of
Sweden

Ejermo, Olof

2005

WP 2005/1
Constructing Regional Advantage at the Northern Edge
Coenen, Lars; Asheim, Bjgrn

WP 2005/02

From Theory to Practice: The Use of the Systems of Innovation Approach for
Innovation Policy

Chaminade, Cristina; Edquist, Charles

WP 2005/03

The Role of Regional Innovation Systems in a Globalising Economy:
Comparing Knowledge Bases and Institutional Frameworks in Nordic Clusters
Asheim, Bjgrn; Coenen, Lars

WP 2005/04

How does Accessibility to Knowledge Sources Affect the Innovativeness of
Corporations? Evidence from Sweden

Andersson, Martin; Ejermo, Olof

WP 2005/05

Contextualizing Regional Innovation Systems in a Globalizing Learning
Economy: On Knowledge Bases and Institutional Frameworks

Asheim, Bjgrn; Coenen, Lars

WP 2005/06
Innovation Policies for Asian SMEs: An Innovation Systems Perspective
Chaminade, Cristina; Vang, Jan

WP 2005/07
Re-norming the Science-Society Relation
Jacob, Merle

WP 2005/08
Corporate innovation and competitive environment
Huse, Morten; Neubaum, Donald O.; Gabrielsson, Jonas

WP 2005/09

Knowledge and accountability: Outside directors' contribution in the corporate
value chain

Huse, Morten, Gabrielsson, Jonas; Minichilli, Alessandro



WP 2005/10
Rethinking the Spatial Organization of Creative Industries
Vang, Jan

WP 2005/11
Interregional Inventor Networks as Studied by Patent Co-inventorships
Ejermo, Olof; Karlsson, Charlie

WP 2005/12

Knowledge Bases and Spatial Patterns of Collaboration: Comparing the
Pharma and Agro-Food Bioregions Scania and Saskatoon

Coenen, Lars; Moodysson, Jerker; Ryan, Camille; Asheim, Bjarn; Phillips, Peter

WP 2005/13
Regional Innovation System Policy: a Knowledge-based Approach
Asheim, Bjgrn; Coenen, Lars; Moodysson, Jerker; Vang, Jan

WP 2005/14

Face-to-Face, Buzz and Knowledge Bases: Socio-spatial implications for
learning and innovation policy

Asheim, Bjarn; Coenen, Lars, Vang, Jan

WP 2005/15

The Creative Class and Regional Growth: Towards a Knowledge Based
Approach

Kalsg Hansen, Hagni; Vang, Jan; Bjgrn T. Asheim

WP 2005/16
Emergence and Growth of Mjardevi Science Park in Linkdping, Sweden
Hommen, Leif; Doloreux, David; Larsson, Emma

WP 2005/17
Trademark Statistics as Innovation Indicators? — A Micro Study
Malmberg, Claes



