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1. Introduction 

In a contemporary globalized and innovation-based economy (Pet-
ricevic and Teece, 2019), firms in emerging markets implement tech-
nology strategies to cope with local customer requirements and benefit 
from windows of opportunity for technological catch-up (Athreye and 
Cantwell, 2007; Del Giudice et al., 2019; Perez and Soete, 1988; Rado-
sevic and Yoruk, 2016). There is a considerable body of research which 
focuses on how technological upgrading allows Emerging Market 
Multinational Enterprises (EMNEs) to catch-up and leapfrog techno-
logical stages to achieve better economic performance (Amankwah-A-
moah, 2015; Elia and Santangelo, 2017; Figueiredo, 2014; Santangelo, 
2005; You et al., 2019). Meanwhile, several researchers have empha-
sized that emerging market subsidiaries of Multinational Enterprises 
(MNEs) from developed economies formulate strategies designed to 
satisfy local market demands and to benefit from domestic 
technology-related advantages, while at the same time seeking to up-
grade in Global Value Chains (GVCs) (Burger et al., 2018; Meyer et al., 
2009; Ryan et al., 2020). 

In a recent review of the literature on MNEs’ internationalization of 
R&D, Papanastassiou et al. (2020) note that this phenomenon is driven 
by both knowledge flows in network-like technological activities in 
MNEs as well as location-specific factors. It has also been recognized that 
MNE home technological advantage is no longer sufficient for success in 
emerging markets (Ivarsson and Alvstam, 2017; London and Hart, 
2004). Compared to MNE subsidiaries in developed markets, subsidiary 
upgrading in GVCs is a specific feature of MNE subsidiaries in emerging 

markets. GVCs focus on the geographic footprints and the dynamic 
dispersion of international production activities in specific sectors and 
industries (Kano et al., 2020; Lee and Gereffi, 2021). Economic devel-
opment and the location of value creation and value capture is central to 
GVCs. Research on GVCs notes that the conditions in emerging markets 
are markedly different from developed markets as they rely more on 
foreign and imported knowledge and less on indigenous knowledge 
(Pietrobelli and Rabellotti, 2011). This reliance on externally developed 
knowledge points to the importance of interaction between GVCs and 
innovation systems in upgrading of firms in emerging markets (Lema 
et al., 2018). Upgrading takes place as firms move to higher 
value-adding activities via process, product and functional upgrading 
(Humphrey and Schmitz, 2002; Navas-Alemán, 2011). 

Upgrading in emerging markets takes place under different types of 
GVC governance (Gereffi et al., 2005; Navas-Aleman, 2011; Pietrobelli 
and Rabellotti, 2011). Conceiving MNEs as a type of GVC governance, 
recent research has pointed to the role of MNE subsidiaries in emerging 
markets for upgrading in GVCs (Burger et al., 2018; Hobday and Rush, 
2007; Pananond, 2013; Ryan et al., 2020). This research has provided 
insights into specific cases of emerging market subsidiary upgrading 
processes (Pananond, 2013; Ryan et al., 2020), subsidiary upgrading in 
industries like electronics (Hobday and Rush, 2007) and mobile phones 
(Lee and Gereffi, 2021), as well as subsidiary upgrading in specific re-
gions such as southeast Asia (Hobday and Rush, 2007) and Central and 
Eastern European countries (Burger et al., 2018). While the findings 
from these studies point to substantial heterogeneity amongst sub-
sidiaries with respect to upgrading patterns and trajectories, little is still 
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known about potential regularities amongst subsidiary upgrading and 
the determinants thereof. 

In this research, we seek to fill this void by studying technology 
strategies of MNE subsidiaries in emerging markets, using the case of 
Brazilian subsidiaries with MNE headquarters (HQ) located in Sweden. 
We explore what technology strategies are pursued by these subsidiaries 
and how such strategies relate to potential subsidiary upgrading. Prior 
research has suggested that the MNE subsidiary’s technology strategy 
may contribute to subsidiary upgrading and MNE innovation perfor-
mance (Zhang et al., 2015). While different dimensions of subsidiaries’ 
technology strategies have been studied in the context of Western 
economies, such as Spain (García-Sánchez et al., 2017; Molero and 
Buesa, 1993), or from the MNE’s perspective (Bartlett and Ghoshal, 
1986; Birkinshaw and Pedersen, 2009; Cantwell and Mudambi, 2005; 
Gerybadze and Reger, 1999; Håkanson and Zander, 1988; Rugman et al., 
2011), few empirical studies focus specifically on the technology stra-
tegies adopted by the managers of subsidiaries in emerging markets. 

Given the important role of these subsidiaries and their relationships 
within the MNE network (i.e., with HQ and other globally distributed 
subsidiaries), a distributed view of MNEs requires analysis of sub-
sidiaries’ technology strategies (D’Agostino and Santangelo, 2012; 
Papanastassiou et al., 2020; Von Zedtwitz and Gassmann, 2002). We 
propose that technology strategy is formulated on the basis of its 
knowledge transfer activities and manufacturing orientation. First, 
knowledge transfer takes place between the HQ and its subsidiaries (i.e., 
uni-directionally from the HQ to subsidiaries or multi-directionally in 
reciprocal transfer between HQ-subsidiaries and between subsidiaries) 
(Almeida and Phene, 2004; Govindarajan and Ramamurti, 2011; 
Håkanson and Nobel, 2001; Rabbiosi and Santangelo, 2013). Second, 
the orientation of the MNE’s manufacturing activity (i.e., local or global) 
depends on intra-firm coordination, the firm’s response to the compe-
tition and the firm’s resource configuration (Fuller and Phelps, 2017). 
Intra-firm coordination allows greater integration in GVCs and pro-
duction networks and provides firm-specific international competitive 
advantage (Govindarajan and Ramamurti, 2011; Kano et al., 2020; 
Rugman and Verbeke, 2001). In this study, we are interested in both 
uni-directional and multi-directional knowledge flows in MNEs, and the 
orientation of the MNE’s manufacturing activity – either local or global. 
The aim is to examine and classify technology strategies in emerging 
market subsidiaries, by addressing the following research questions: 
What technology strategies are adopted by MNE subsidiaries in 
emerging markets; and how do these strategies contribute to subsidiary 
upgrading? 

We present a comparative case study of seven of the largest sub-
sidiaries owned by Swedish MNEs, located in Brazil. Over the last 
decade, Brazil has been amongst the top 10 largest world economies and 
is well known for the upgrading (Figueiredo, 2014) of its EMNEs, for 
example, Embraer (in aeronautics), Vale (in mining), Braskem (in 
chemicals) and Natura (in personal care). At the same time, Brazil has 
become a global hotspot for foreign subsidiaries due to its market size, 
proximity to other Latin American countries and unexploited natural 
resources. We focus on subsidiaries of Swedish MNEs because of these 
firms’ long experience of internationalization in Brazil and elsewhere, 
their continued innovativeness and their internationalization of R&D to 
non-European countries (Blomkvist et al., 2010; Ivarsson et al., 2017). 

Our findings show that a subsidiary’s technology strategy is influ-
enced by its knowledge transfer activities combined with its 
manufacturing orientation. We suggest a framework to explain tech-
nology strategy in emerging market subsidiaries. This framework in-
cludes four technology strategy types – technical, improvement, 
development and creation – all of which depend on the subsidiary’s 
manufacturing orientation (local or global) and knowledge transfer (uni- 
directional and multi-directional). The proposed classification into four 
technology strategies goes beyond traditional dichotomies between 
exploratory and exploitative subsidiaries (Cantwell and Mudambi, 
2005; Frost et al., 2002; Von Zedtwitz and Gassmann, 2002; Zhang et al., 

2015). In particular, the findings indicate that emerging market sub-
sidiaries may take on different paths towards upgrading. Drawing upon 
linkages between technology strategy, organizational capability forma-
tion and subsidiary upgrading in GVCs, we suggest that an improvement 
strategy facilitates process upgrading, a development strategy supports 
product upgrading, while a creation strategy provides a platform for 
functional upgrading. 

The paper is structured as follows. Section 2 reviews literature on 
technology strategies in MNEs and subsidiary upgrading. Section 3 de-
scribes the research method and Section 4 presents the empirical find-
ings and the conceptual analysis. Section 5 elaborates implications for 
technology strategy and subsidiary upgrading in emerging markets. 
Section 6 concludes by summarizing the implications of the research, 
some limitations of our study and directions for future research. 

2. Literature review 

2.1. Capability-driven technology strategies 

Technology strategies are expressions of specific intentions with 
respect to innovation and production and delivery of goods and services 
to customers. Prior research suggests a positive relationship between the 
firm’s technology strategy and its performance (Bergek et al., 2009, 
2008). Definitions and studies of technology strategy tend to emphasize 
dimensions such as technology leader versus technology follower, 
technological diversification (narrow versus broad in scope), internal 
versus external technology sourcing and product exploration versus 
process exploitation focus (Pavitt, 1990). At the same time, a technology 
strategy requires specific resources and capabilities. The resource-based 
theory of the firm argues that the firm’s resources and capabilities 
determine its competitive outcomes in terms of the ease or difficulty 
involved for competitors to copy or imitate value-generating capabilities 
(Barney, 1991; Grant, 1991). 

This conception of technology strategy includes decisions and com-
mitments regarding which technologies the organization nurture, adopt 
or develop. In this sense, technologies have a dual role: they can embed 
key knowledge related to which products the firm should develop and 
offer on the market and, also, may dictate the means of production (e.g., 
at home or abroad). We link these two dimensions of technology strat-
egy to organizational capability theory. Organizational capability the-
ory discusses operational capabilities, that is, agglomerations of 
organizational routines aimed at specific objectives such as the manu-
facture of a particular output (Nelson and Winter, 1982; Winter, 2003 p. 
991), and dynamic capabilities, that is, strategic activities that involve 
understanding and managing change, decision making, organizational 
learning and resource (re-)configurations (Eisenhardt and Martin, 2000; 
Teece et al., 1997; Zollo and Winter, 2002). This view is in line with the 
distinction made in international business literature between 
competence-exploiting subsidiaries (focused mainly on incremental 
development of operational capabilities in local settings) and 
competence-creating subsidiaries (geared towards contributing new 
knowledge and transferring it through the MNE network) (Cantwell and 
Mudambi, 2005; Zhang et al., 2015). 

2.2. Technology strategy in MNEs 

We adopt a knowledge-based, distributed and differentiated network 
perspective of MNEs (D’Agostino and Santangelo, 2012; Forsgren and 
Holm, 2010; Kogut and Zander, 1993) where the integration of knowl-
edge is key to analyse subsidiary technology strategies (Almeida and 
Phene, 2004; Ciabuschi et al., 2014; Figueiredo, 2011; Meyer, 2004). 
MNEs spread their activities across a number of subsidiaries, which re-
quires knowledge integration capabilities to utilize both core and 
distributed exploitation and exploration competences (Blomkvist et al., 
2019; Cantwell and Mudambi, 2005). From a technology strategy 
perspective, MNE subsidiaries’ role is affected by both internal 
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knowledge networks and relationships with the HQ organizational units 
and other subsidiaries (Birkinshaw and Hood, 2001; Ciabuschi et al., 
2014; Håkanson and Nobel, 2001), and external relationships with 
suppliers, customers and GVCs in the local market and the national 
system of innovation (Andersson et al., 2002; Athreye et al., 2014; Elia 
et al., 2019; Lee and Gereffi, forthcoming). 

Traditionally, technology strategy has been understood at the 
corporate group or the MNE level. However, the distributed nature of 
contemporary MNEs calls for analyses of subsidiary technology strate-
gies and their relation to the MNE at large (Meyer et al., 2020; Ryan 
et al., 2020). Subsidiaries’ technology strategies can be examined from 
the point of view of their manufacturing orientation within the MNE and 
with respect to the subsidiaries’ knowledge transfer activities within the 
MNE network. From this perspective, technology strategies are aimed at 
development and exploitation of subsidiary-specific advantages (Rug-
man and Verbeke, 2001), that is, technology strategies are grounded in 
technological resources which are both firm-specific and 
location-bounded. 

While empirical assessments and classifications of subsidiary tech-
nology strategies are scarce, Molero and Bueso (1993) draw on a study 
of German and Dutch subsidiaries in Spain and propose a taxonomy that 
includes passive adaptation, active adaptation, technological collabo-
ration and partial technology autonomy. What distinguishes a subsidi-
ary technology strategy from the MNE’s overall mandates are the level 
and sourcing of new technologies, the share and integration of tech-
nologies in products, production and local market positioning and 
export propensity (Birkinshaw and Pedersen, 2009). We suggest that 
managers of subsidiaries in emerging markets design their technology 
strategies to respond to the local market conditions and based on the 
subsidiaries’ existing capabilities. 

If the capabilities required for innovation do not match the 
manufacturing capabilities available in the subsidiary, the emerging 
market subsidiary may find it difficult to innovate in response to de-
mands for product adaptations, new market opportunities or from local 
regulations. MNEs that benefit the most from the opportunities in 
emerging markets are those that adapt their technology strategies to 
meet specific customer needs, develop the capabilities to compete with 
local and global firms and identify valuable resources (c.f. Sub-
ramaniam et al., 2015). In other words, innovation in MNEs is a dynamic 
process that co-evolves with the changes occurring in global markets, 
which, in turn, are driven in part by the subsidiaries. Notably, sub-
sidiaries in emerging markets engage in a range of activities to respond 
to market opportunities and growing local demand, and transfer their 
innovations back to the HQ and sibling subsidiaries (Govindarajan and 
Ramamurti, 2011). 

The relevance of the subsidiary for the MNE depends on its capa-
bilities and the strategic importance of the local environment (Bartlett 
and Ghoshal, 1986). Subsidiary relevance affects the value chain ac-
tivities it undertakes (Rugman et al., 2011). While in developed econ-
omies with advanced scientific and technical knowledge there is 
potential for coordinated innovation activities, in emerging markets 
innovation has been suggested to mainly take place via product adap-
tations in response to local demand and specific market conditions and 
regulations (Cantwell and Mudambi, 2005; Zhang et al., 2015). 

2.3. Technology strategy elements: manufacturing orientation and 
knowledge transfer 

To capture both operational and dynamic capability elements in 
technology strategies in emerging market subsidiaries, research points 
to two key dimensions of such strategies that are fairly specific to the 
context in which such subsidiaries operate and seek to upgrade: 
manufacturing orientation and knowledge transfer (Birkinshaw and 
Pedersen, 2009). MNEs whose production activities are not 
location-bound and are deployable across geographical areas, organize 
their manufacturing activities across subsidiaries. Recent research in 

international business has proposed some theoretical linkages to 
research on operations and manufacturing. For instance, Kano et al. 
(2020) draw on work on global production networks and GVCs to pre-
sent MNEs as international lead firms rather than formal organizational 
hierarchies. Also, Fuller and Phelps (2017) and Coe and Yeung (2015) 
focus on HQ–subsidiary relations to emphasize: a) intra-MNE processes 
(i.e., internal organization of production) related to the internalization 
and consolidation of production; b) the subsidiary innovation capabil-
ities required to search for knowledge within the MNE or in the MNE’s 
complementary assets; and c) the subsidiary’s institutional 
environment. 

Research on intra-MNE processes suggests that manufacturing 
orientation is either local or global (Shi and Gregory, 1998). MNEs with 
a local orientation have uncoordinated manufacturing activities 
dispersed across a few regions, for example, Europe, Latin America and 
Africa. In this case, manufacturing is designed to satisfy local demand or 
the regional market and there is no coordination with other 
manufacturing plants. In the case of globally orientated subsidiaries, 
‘international manufacturing is focused in a region but its products could 
reach the global market based on its regional coordinated 
manufacturing network in the region and global product development’ 
(Shi and Gregory, 1998 p. 203). 

Research shows that MNEs develop technological knowledge in the 
HQ R&D unit1 or in specialized innovation units, and that this knowl-
edge is transferred to their subsidiaries (Almeida and Phene, 2004; 
Blomkvist et al., 2019; Cantwell and Mudambi, 2005; Zhang et al., 
2015). Several studies suggest that knowledge transfer success and 
barriers depend on the subsidiary’s local embeddedness and its inte-
gration with the HQ (Belderbos et al., 2013; Håkanson and Nobel, 
2001), the sources and directionality of knowledge flows, centrality of 
subsidiaries and the use of integration and communication mechanisms 
(Ambos et al., 2006; Gupta and Govindarajan, 1991; Mudambi et al., 
2014; Nobel and Birkinshaw, 1998; Persaud, 2005). 

The literature focuses mostly on two knowledge transfer directions. 
Knowledge transfer from HQ to subsidiary refers to the replication of 
innovation practices and routines motivated by local resources (Gupta 
and Govindarajan, 2000). Alternatively, ‘reverse’ knowledge transfer 
refers to flows from the subsidiary to the HQ (Gupta and Govindarajan, 
2000; Håkanson and Nobel, 2001; Mudambi et al., 2014; Rabbiosi and 
Santangelo, 2013; Silveira et al., 2017). In the case of reverse knowledge 
transfer, the focus tends to be on the type of knowledge produced in the 
subsidiary (e.g., market insights, product applications) and how this 
knowledge is transferred to the HQ to allow it to be used and diffused 
throughout the MNE (Mudambi et al., 2014). For example, if 
market-seeking subsidiaries located in emerging markets identify and 
develop new technologies, then, depending on the subsidiary’s culture 
(Liu, 2019), the transfer of this technology (reverse technology transfer) 
will likely benefit the MNE’s global product development (Govindar-
ajan and Ramamurti, 2011). Horizontal knowledge transfer between 
subsidiaries where HQ is not involved has also been identified as 
important for the MNE, albeit empirical research is scarce (Ferigotti and 
Figueiredo, 2005; Khanna and Palepu, 2000). 

2.4. Technology strategy and subsidiary upgrading in emerging markets 

Research on GVCs suggests different ways that subsidiaries could 
upgrade through value creation and capture (Ryan et al., 2020). 
Upgrading is defined as firms moving to higher value-adding activities 
via process, product and functional upgrading (Humphrey and Schmitz, 
2002; Lee and Gereffi, forthcoming; Navas-Alemán, 2011; Pananond, 
2013). Process and product upgrading lead to value creation and capture 

1 Although we acknowledge that subsidiaries’ interactions with the HQ differ, 
in this paper, we are concerned, primarily, with knowledge transfer with the 
HQ R&D unit. Hereafter, HQ refers to the HQ R&D unit. 
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in relatively high-value activities (process innovations and product in-
novations), while functional upgrading contributes to forward and 
backward linkages, providing opportunities for diversification and ver-
tical integration. 

MNEs have been considered important drivers of GVCs, in relation to 
both suppliers and other value chain actors as well as GVC hierarchical 
governance structures (Gereffi et al., 2005). Occasionally, research has 
used a GVC framework to assess MNE subsidiary upgrading in emerging 
markets (Hobday and Rush, 2007). Studies reveal that functional 
upgrading of subsidiaries in emerging markets contributes to their value 
added (Burger et al., 2018; Ryan et al., 2020). At the same time, 
empirical findings suggest that, in Central and Eastern European coun-
tries, functional upgrading (the ‘highest’ level of upgrading) ‘is not a 
widespread phenomenon’ (Burger et al., 2018, p. 117). Similarly, in a 
study of the Thai electronics sector, Hobday and Rush (2007, p. 1354) 
state that: ‘The evidence suggests major and protracted differences in 
rates and patterns of TNC [transnational corporation] subsidiary 
upgrading, despite the apparent homogeneity in policies towards the 
electronics sector within Thailand’. Hobday and Rush (2007) propose 
that this heterogeneity may be due to the technology strategies adopted 
by the subsidiaries. Nevertheless, the characteristics and determinants 
of technology strategies and their effects on subsidiary upgrading are 
largely overlooked. 

Emerging markets are economic areas of bundled sales, 
manufacturing and innovation resources (Narula and Santangelo, 
2012). In this context, subsidiaries involved in innovation have been 
described as explorative or technology-driven subsidiaries, while 
non-innovating subsidiaries have been denoted exploitative or 
market-driven (c.f. Von Zedtwitz and Gassmann, 2002; Zhang et al., 
2015). However, emerging market subsidiaries aimed at market growth 
will be required to engage in innovation activities in order to keep 
abreast of local market developments. Empirical research on MNE 
technology strategies and the activities of emerging market subsidiaries 
demonstrates that, depending on the type of R&D activity and the 
technological intensity of their operations, overseas R&D laboratories in 
the BRICST (the BRICS – Brazil, Russia, India, China, South Africa plus 
Turkey) contribute to MNE knowledge creation (D’Agostino and San-
tangelo, 2012). 

Comparative case studies of subsidiaries in India show that tech-
nology strategy emerges from deep internal embeddedness and HQ su-
pervision of activities, which allow the emerging market subsidiary to 
develop a technology strategy that enables it to exploit its external 
embeddedness in the local context to gain access to the business 
knowledge required to develop products (Jha et al., 2018). Longitudinal 
studies in emerging markets also identify a stage-wise evolution of 
subsidiaries, from a local adaptation unit to a global integration centre 
(Meng et al., 2014; Pananond, 2013). 

While research on technology strategies of foreign MNE subsidiaries 
in Brazil is relatively scarce (Figueiredo et al., 2020), Borini et al. (2014) 
employ data from a survey of 172 foreign subsidiaries in Brazil and show 
that reverse innovation is associated with the formation of centres of 
excellence in subsidiaries and embeddedness of the subsidiary in the 
MNE. Using data from another survey, of 146 Brazilian-based sub-
sidiaries, to examine the role of hierarchical control and internal mar-
kets as coordination mechanisms, Boehe (2008) finds that, compared to 
less innovative subsidiaries, more innovative Brazilian subsidiaries are 
autonomous, conditional on local market scope, and that subsidiaries 
developing new products for global or other emerging markets compete 
with peer subsidiaries (e.g., those located in developed markets). 
Quadros and Consoni (2009) studied technology strategies of eight 
Brazilian automotive subsidiaries and found substantial heterogeneity 
amongst subsidiaries. They show that assemblers follow a range of 
different technology strategies and that this results in variations in local 
manufacturing capabilities. Their findings emphasize the important role 
of Brazilian subsidiaries in GVCs where process and product innovations 
and concurrent global platform introductions led to an increase in 

vehicle exports from Brazilian subsidiaries to Latin American, African 
and Asian markets. Similarly, Athreye et al. (2014) study of R&D ac-
tivities in Fiat’s Brazilian subsidiary show that, as the largest foreign 
subsidiary in the Fiat group, this subsidiary evolved from producing 
‘tropicalized’ innovations (i.e., product adaptations) to a competence 
creating subsidiary within the Fiat group, contributing innovations to 
both the HQ and other subsidiaries. However, despite this relative 
(compared to Indian and Turkish subsidiaries) success, the transition to 
a strategic subsidiary (in terms of technology strategy) was quite slow. 

These and other findings suggest: a) that emerging market sub-
sidiaries are facing specific challenges pertaining to upgrading; b) that 
subsidiary upgrading may develop along the lines of process, product 
and functional upgrading, and that different capabilities may be asso-
ciated with each type of upgrading; c) that both operational and dy-
namic capabilities are important features of technology strategies in 
emerging market subsidiaries; and d) that different technology strate-
gies may carry the potential for subsidiary upgrading, leading to het-
erogeneity in terms of subsidiary capabilities development. 

3. Method 

3.1. Research setting and case selection 

There is a large body of evidence on the role of MNEs in emerging 
markets, highlighting their creation of well-paid jobs, local knowledge 
spillovers, changes to the market structure and increased competition (e. 
g., trade liberalization leading to competitive externalities) (Grosse, 
2019). For example, Table 1 shows that although China is the largest 
emerging market economy, measured by FDI, exports and imports, it has 
yet to reach the levels achieved by other emerging countries (i.e., South 
Africa) for Human Development Index (HDI) and Gini coefficient (i.e., 
wealth inequality). Similarly, although Brazil and India receive large 
amounts of FDI, their export volumes are exceeded or equalled by those 
from other emerging markets (e.g., Mexico). 

Emerging markets are both becoming global innovation hubs and 
increasing their relevance for MNE growth due to the access they pro-
vide to expanding consumer markets and unique resources (Athreye 
et al., 2014; Govindarajan and Ramamurti, 2011; Von Zedtwitz, 2004). 
In some emerging markets (e.g., BRICS), idiosyncratic approaches to 
fostering innovation have emerged (e.g., Jugaad in India, Soviet heri-
tage in Russia and the idiosyncratic Brazil model), making cross-country 
comparisons complicated (D’Agostino and Santangelo, 2012; Grosse 
et al., 2018). Accordingly, this study addresses the Brazilian context. 
Although scholars have examined Brazilian MNEs and global Latinas (e. 
g., Embraer, Natura and Cemex), none of these studies focuses on the 
effects of foreign MNE subsidiaries’ performance of technology activities 
(c.f. Casanova, 2009; Figueiredo, 2011; Fleury and Fleury, 2011). In 
Latin America, despite recent economic and political crises, Brazil re-
mains an important location for MNEs due to its market size, proximity 
to other Latin American countries and unexploited natural resources 
(Athreye et al., 2014; Fleury and Fleury, 2011). Also, although, ac-
cording to the World Economic Forum, the Brazilian economy con-
tracted by 3.5% in 2016, it remains amongst the top 10 largest world 
economies. Between 2000 and 2014, the R&D share of GDP in Brazil’s 
R&D oscillated between 1% and 1.24%, double that of Argentina and 
Mexico (Grosse, 2019). 

In a longitudinal study of subsidiaries of Swedish MNEs (from 1893 
to 2008), Blomkvist et al. (2010) show that innovation was distributed 
across 211 subsidiaries located in both developed and emerging econ-
omies. Ivarsson and Alvstam’s (2017) work complements the present 
study by exploring the internationalization processes and strategies of 
Swedish MNEs in both developed and emerging markets, in terms of 
their geographical orientation, global coordination and technological 
capabilities. These and other studies (e.g. Frost et al., 2002) emphasize 
the global presence of Swedish MNEs in both developed and emerging 
markets. In Brazil, the presence of Swedish companies is significant. 

H. Lopez-Vega and F. Tell                                                                                                                                                                                                                    



Technological Forecasting & Social Change 167 (2021) 120709

5

According to the Swedish Business Climate Survey (2020), published by 
the Swedish-Brazilian-Chamber-of-Commerce, 2020, there were 
approximately 200 Swedish companies present in Brazil, employing 
approximately 50,000 people, with total revenue of around EUR 11.6 
million (ca. USD 13.2 million), operating in industries such as tele-
communications, transport, machinery, defence, healthcare and phar-
maceuticals. Some Swedish subsidiaries were established in Brazil over 
100 years ago (e.g., Ericsson and ABB), while others more than 50 years 
ago (e.g., Scania, Sandvik and Alfa Laval). 

We use purposive sampling (Patton, 2002; Siggelkow, 2007) to 
obtain insights into the technology strategies of these subsidiaries. 
Initially, we analysed data from the business climate surveys of Swedish 
subsidiaries, published by the Swedish-Brazilian Chamber of Commerce 
in São Paulo, Brazil (2010–2012). These data allowed us to identify 
those subsidiaries with some level of innovation activity in Brazil. We 
contacted all subsidiaries involved in product adaptation, technology 
development and product design, and with manufacturing re-
sponsibilities. Ten subsidiaries responded to our invitation to participate 
and agreed to be interviewed (see Table 2). At the time of the interviews 
(2012–2014), some subsidiaries (e.g., Sandvik and ABB) declared no 
engagement in innovation activities in Brazil. We also excluded Semcon 
(engineering consulting) because it had no innovation function in Brazil. 

3.2. Data collection and analytical approach 

The present study relies on a qualitative research method that allows 
for exploration of a relatively unknown empirical phenomenon: the 
technology strategies of subsidiaries in emerging markets. During 2012 
to 2014, data-gathering included semi-structured, open-ended, face-to- 
face interviews with one or more senior managers in each subsidiary, 
including regional directors and R&D directors responsible for innova-
tion in Brazil. Interviews lasted a minimum of 60 min, which allowed 
respondents to describe the various types of innovation activities. The 
analysis includes 14 interviews corresponding to 7 Swedish subsidiaries. 
The interview transcripts, observation field notes and archival infor-
mation (e.g., NordicLight magazine and the Business Climate Survey) 
were analysed using Nvivo software. This qualitative program (1) 
assisted in the organization and coding of the data and (2) facilitated 
analysis and interpretation of specific categories (knowledge transfer 
and manufacturing orientation). 

We adopted a comparative case study approach (Eisenhardt, 1989; 
Yin, 2009) to identify differences amongst technology strategies and 
contingencies, such as technology transfer and manufacturing, amongst 
subsidiaries in Brazil. Eisenhardt (1989) suggests that a comparative 
case study design is useful for building theory and is testable using 
measurable constructs. The data were therefore open coded, axial coded 
and selectively coded (Strauss and Corbin, 1998). In the first step, we 
open coded the interview and archival data, based on knowledge 
transfer mode, to identify first-order concepts such as ‘uni-directional’ 
and ‘multi-directional’ technology transfer and ‘local’ and ‘global’ 
manufacturing orientation. We applied the analytical technique of 
pattern coding (Miles and Huberman, 1994) to link manufacturing 
orientation (local or global) and knowledge transfer (uni-directional or 
multi-directional) to innovation activities. We identified instances of 
uni-directional knowledge transfer from MNE to subsidiary. Moreover, 
we describe reciprocal multi-directional knowledge transfer (i.e., 
HQ-Subsidiary and Subsidiary-HQ) and from subsidiary to subsidiary as 
multi-directional knowledge transfer. In a second step, in our analysis of 
first-order concepts and the axial coding, we identified and named the 
four different MNE subsidiary strategy types. The third step, selective 
coding, involved identification of capabilities (i.e., operational capa-
bilities and dynamic capabilities) observable in each subsidiary tech-
nology strategy which we examined in relation to each technology 
strategy. Finally, validation of the technology strategies involved pre-
sentations to managers of Swedish subsidiaries, at the Swedish-Brazilian 
Chamber of Commerce meetings held in 2016 and 2017 in São Paulo, Ta

bl
e 

1 
Co

m
pa

ri
so

n 
of

 E
m

er
gi

ng
 M

ar
ke

ts
.  

Va
ri

ab
le

s 
Br

az
il 

Ra
nk

 
Ru

ss
ia

 
Ra

nk
 

In
di

a 
Ra

nk
 

Ch
in

a 
Ra

nk
 

So
ut

h 
A

fr
ic

a 
Ra

nk
 

M
al

ay
si

a 
Ra

nk
 

Tu
rk

ey
 

Ra
nk

 
M

ex
ic

o 
Ra

nk
 

In
do

ne
si

a 
Ra

nk
 

N
ig

er
ia

 
Ra

nk
 

Po
pu

la
tio

n 
si

ze
 

21
1.

05
 

m
  

14
4.

37
 

m
  

1.
37

 b
  

1.
4 

b 
 

58
.5

6 
m

  
31

.9
5 

m
  

83
.4

3 
m

  
12

7.
58

 
m

  
27

0.
53

 m
  

20
0.

96
 

m
  

FD
I 

78
.5

6 
b 

 
31

.7
8 

b 
 

50
.6

1 
b 

 
15

5.
82

 
b 

 
4.

62
 b

  
8.

57
 b

  
8.

43
 b

  
24

.5
8 

b 
 

1.
99

 b
  

28
.8

8 
b 

 

G
D

P 
(U

S$
) 

1.
84

 t 
9 

1.
7 

t 
11

 
2.

88
 t 

7 
14

.2
4 

t 
2 

35
1.

43
 b

 
32

 
36

4.
70

 b
 

35
 

75
4.

41
 

t 
19

 
1.

26
 t 

15
 

1.
12

 t 
16

 
44

8.
12

 
b 

29
 

Ex
po

rt
s 

(U
S$

) 
23

9.
89

 
b 

25
 

45
1.

5 
b 

13
 

32
2.

29
 

b 
16

 
2.

49
 t 

1 
93

.6
 b

 
37

 
24

7.
32

 b
 

20
 

16
8.

02
 

b 
29

 
45

0.
53

 
b 

11
 

18
0.

22
 b

 
28

 
62

.4
0 

b 
50

 

Im
po

rt
s 

(U
S$

) 
18

1.
23

 
b 

30
 

24
0.

23
 

b 
22

 
61

7.
95

 
b 

11
 

2.
13

 t 
2 

92
.6

2 
b 

59
 

21
7.

36
 b

 
25

 
22

3.
04

 
b 

26
 

46
4.

27
 

b 
13

 
18

8.
71

 b
 

27
 

43
.0

1 
b 

53
 

G
N

I p
er

 c
ap

ita
 

91
40

   
 

20
20

  
94

60
  

57
50

  
10

,5
90

  
10

,4
20

  
91

80
  

38
40

  
19

60
  

G
in

i c
oe

ffi
ci

en
t 

53
.9

  
37

.5
  

37
.8

  
38

.5
  

63
.0

  
41

.0
  

41
.9

  
45

.4
  

39
.0

  
43

.0
  

Ea
se

 o
f d

oi
ng

 
bu

si
ne

ss
 In

de
x 

59
.1

 
12

4 
78

.2
 

28
 

71
 

63
 

77
.9

 
31

 
67

 
84

 
81

.5
 

12
 

76
.8

 
33

 
72

.4
 

60
 

69
.6

 
73

 
56

.9
 

13
1 

H
um

an
 D

ev
el

op
m

en
t 

In
de

x 
(H

D
I)

 
0.

76
1 

79
 

0.
82

4 
49

 
0.

64
7 

12
9 

0.
75

8 
85

 
0.

70
5 

11
3 

0.
80

4 
61

 
0.

80
6 

59
 

0.
76

7 
76

 
0.

70
7 

11
1 

0.
53

4 
15

8 

N
ot

e:
 T

he
 d

at
a 

ar
e 

fr
om

 th
e 

W
or

ld
 B

an
k,

 th
e 

O
bs

er
va

to
ry

 o
f E

co
no

m
ic

 C
om

pl
ex

ity
 (O

EC
), 

th
e 

U
ni

te
d 

N
at

io
ns

 D
ev

el
op

m
en

t P
ro

gr
am

m
e 

(U
N

D
P)

 a
nd

 th
e 

W
or

ld
 In

te
gr

at
ed

 T
ra

de
 S

ol
ut

io
n 

(W
IT

S)
. T

he
 ta

bl
e 

pr
es

en
ts

 th
e 

m
os

t 
re

ce
nt

 fi
gu

re
s 

w
hi

ch
 a

re
 fo

r 
20

18
 a

nd
 2

01
9.

 

H. Lopez-Vega and F. Tell                                                                                                                                                                                                                    



Technological Forecasting & Social Change 167 (2021) 120709

6

Brazil. 

4. Findings 

Section 4.1 describes the type of knowledge transfer (uni-directional 
or multi-directional) and the manufacturing orientation (local or 
global); Section 4.2 describes the four types of technology strategies. 

4.1. Dimensions: knowledge transfer and manufacturing orientation 

In our study of Swedish subsidiaries in Brazil, we identified two types 
of knowledge transfer in the HQ-subsidiary relations. First, uni- 
directional knowledge transfer, which describes transfer of knowledge 
from the HQ to the subsidiaries in Brazil (e.g., guidelines to adapt and 
manufacture products for the local market), used mostly for product 
adaptations and improvements to satisfy the local market, adherence to 
global product standards and to ensure continuous product availability. 
The subsidiaries involved with only uni-directional knowledge transfer 
were Alfa Laval, SKF and Dynapac. Multi-directional knowledge transfer 
occurs when the subsidiaries both receive technology from the HQ and 
create new technologies which they transfer back to the HQ or other 
subsidiaries, in developed or emerging markets. In Brazil, subsidiaries 
contributed to the MNE’s innovation portfolio with patents, product or 
process specifications and market insights. For example, subsidiaries 
may provide insights into products and processes, which contribute to a 
greater MNE market share or a larger market for other of its subsidiaries. 
In the case of the Brazilian and Latin American markets, the Swedish 
subsidiaries provided manufacturing insights which would otherwise be 
difficult to identify without the expertise of local innovation managers 
and manufacturing engineers. We observed that the analysed sub-
sidiaries had developed innovation capabilities, which allowed them to: 
1) assess the technology opportunities arising from internal projects or 
local collaborations; and 2) work on technology assignments from the 
HQ. We identified four subsidiaries – Scania, Electrolux, Tetra Pak and 
Ericsson – which generated multi-directional knowledge flows. 

The decision to invest resources in manufacturing or assembling fa-
cilities in Brazil differs from the decision process related to other 
emerging markets such as China and India (Ivarsson et al., 2017). Brazil 
does not offer cheap labour or a large pool of qualified technical 
manufacturing personnel (i.e., specialized engineers); rather the deci-
sion to establish manufacturing facilities is based on market size, 
country-specific technical and geographical characteristics, government 

regulations (i.e., tax incentives) and regional consumer preferences. 
Subsidiaries of Swedish MNEs showcased two different manufacturing 
orientations: local orientation (i.e., product manufacturing, assembling, 
and adaptation for regional markets) and global orientation (i.e., 
product and component manufacturing for global markets). The former 
includes Alfa Laval, SKF, Electrolux and Tetra Pak, which are sub-
sidiaries whose manufacturing activities were aimed at the Brazilian and 
other Latin American markets (e.g., Chile, Peru, Mexico and Argentina). 
The latter includes Scania, Ericsson and Dynapac, whose manufacturing 
activities were aimed at producing goods for South America as well as 
the US, Europe and Asia. 

4.2. Subsidiary technology strategies 

This section discusses how the subsidiary’s technology strategy is 
influenced by the type of knowledge transfer and manufacturing 
orientation and how these aspects contribute to technology upgrading 
by the subsidiary. Specifically, we show how the MNE’s manufacturing 
orientation (local or global) and type of knowledge transfer to sub-
sidiaries (uni-directional and multi-directional) delineates four types of 
technology strategy – technical, improvement, development and crea-
tion – we found in Swedish subsidiaries in Brazil (Table 3). 

4.2.1. Technical strategy 
Subsidiary managers formulate a technical strategy in relation to a 

particular task (e.g., assembly or customer service) and adapt the MNE’s 
products to the emerging market (in this case Brazil). For these sub-
sidiaries, ideas for innovation come from the market (i.e., customer re-
quests) and involve technology adaptation to local market conditions in 
which the subsidiary has implementation or manufacturing expertise. 
We found that the SKF and Alfa Laval subsidiaries had implemented a 
technical strategy related to adaptations and development of 
manufacturing processes suited to local conditions. In neither case did 
the HQ consider the subsidiaries in Brazil capable of innovation related 
to the development of new products or processes and saw these tech-
nologies as best developed in Europe or the US. 

In the case of manufacturing orientation (i.e., product assembly or 
product adaptations to satisfy the Brazilian and Latin America markets), 
the Alfa Laval subsidiary had technological competences in machine 
assembly for heat transfer, separation and fluid handling and had been 
responsible for commercializing these products in Brazil and Latin 
America. Similarly, manufacturing in SKF’s subsidiary focused on a 

Table 2 
List of interviews.  

No. Subsidiaryname Main industrialsector Number of local 
employees in 2017 

Respondents 

1 Scania Latin America Automotive/Heavy Vehicle 4000 > 2012 No. of inter. 1 - Positions VP Engineering and Production; R&D 
Director; Special Projects Manager, HR Exec. Manager (focus group) 
>2013 No. of inter. 3 - Positions and no. of people: Resp. Admin. R&D; 
Manager Strategic Projects; Development Engineer 
>2014 No. of inter. 1 - Positions and no. of people: Head of Project 
Coordination & IT, Executive Manager 

2 Dynapac (an independent 
unit of Atlas Copco) 

Industrial, mining and 
construction equipment & services 

1400 2012 No. of inter. 2 - Positions: R&D Engineering Manager; and Product 
Engineer 

3 Tetra Pak Packaging material 1583 2013 No. of inter. 1 
Positions: Environmental director 

4 Electrolux Major appliance Above 10,000 2012 No. of inter. 1 - Positions: Vice-president of R&D in Latin America 
5 Ericsson Telecom/IT 4165 2012 No. of inter. 2 - Positions: Director of Research, Development and 

Innovation; Head of Innovation, Partnerships, and Alliances 
6 SKF Engineering products / 

Automotive and Heavy Vehicle 
1400 2012 No. of inter. 1 - Positions: Latin America Service Platform Manager 

7 Alfa Laval Engineering products 400 2012 No. of inter. 1 - Position: President Latin America 
8 Semcon Engineering services 190 2012 No. of inter. 1 - Position: Country Manager 
9 Sandvik Engineering products 1200 2012 Email exchange - Position: Managing Director (email exchange that 

provided valuable information on R&D activities; no structured interview) 
10 ABB Engineering products 3000 2012 Email exchange - Position: Institutional Relations Senior Vice- 

President. He explained that ABB does not perform innovation activities in 
Brazil.  
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specific product (bearings), for a particular business segment, rather 
than the whole product portfolio. 

These subsidiaries built processes which allowed them to under-
stand, address and identify new opportunities for their customers and 
adapt the companies’ products to the Brazilian market. The Alfa Laval 
subsidiary’s technical development capabilities helped its Brazilian 
customers (e.g., the national energy producer Petrobras) to identify 
alternative uses for new products and materials, and unique demand in 
previously unexplored areas. Subsidiaries also might identify opportu-
nities to adapt an existing technology, process or method to the local 
context. For example, Alfa Laval supplied equipment for fluid separation 
processes. However, customer preferences (e.g., type of fruit juice) 
required the HQ to develop new technologies, which were transferred 
directly to the subsidiary enabling commercialization of the adapted 
product. Alfa Laval’s president in Brazil for Latin America explained: 

We have the product of fluid separation equipment. So, then you 
have to go to the [research] centre and tell it what they [the cus-
tomers] are looking for. Sometimes the costumer approaches us: ‘ok I 
have a new bacterium that I want to process. What do you think 
about it?’ Our people say ok, we have this equipment, we could apply 
that but we need some research. But the central strategy is in 
Sweden. 

The centralized innovation function provided information on testing 
and validation of the technologies for the Brazilian market. Some sub-
sidiaries were engaged in local collaboration to resolve technical issues. 
For example, when Alfa Laval’s research centre in Sweden was unable to 
solve a research problem, the subsidiary relied on Brazilian national 
research institutes to conduct the chemical testing. The president of Alfa 
Laval’s Latin America operations explained: 

If you are in Brazil, there are several institutions conducting research 
which can do testing for us, develop samples, etc. We can then sell 
the product to the customer and say, ok, based on this investigation, 
we can design our equipment for this application. 

In a nutshell, a technical strategy is implemented by subsidiaries 
tasked, primarily, with manufacturing responsibilities to: a) adapt an 
existing technology, process or method to the local context by imple-
menting manufacturing insights transferred from the HQ or by collab-
orating with national actors (e.g., consultants or engineering firms); and 
b) identify and communicate to the HQ new manufacturing opportu-
nities (e.g., processes, materials or local customer needs). 

4.2.2. Improvement strategy 
An improvement strategy is carried out by subsidiaries responsible 

for manufacturing product adaptations to suit local or adjacent markets 
with, for instance, similar technical requirements, customer preferences, 
climate, and income levels. In our empirical analysis, this strategy also 
implied a global manufacturing orientation that enabled the diffusion of 
products or technologies developed by the Brazilian subsidiary to other 
MNE markets. An example is Dynapac, which created manufacturing 
competencies in compaction, milling and paving equipment for the 
South American and US markets, and was responsible for designing, 
developing and producing new construction equipment which contrib-
uted to the MNE’s product development activities. One product engineer 
at Dynapac told us: 

For static rollers, we do everything here, the design, the concept, the 
technology: everything completely here. Last December, we 
launched a new roller to replace one that we had developed here in 
1995. […] We do not want to spend more money on development 
because this will not affect the company’s results, so what we do is to 
be selective. We are willing to do development if we have the 
appropriate resources – I mean human resources. In terms of tech-
nology, we have to use consultants to comply with technology and 

other requirements. We have developed a lot of technology and 
knowledge during the last three years. 

The Dynapac subsidiary’s global manufacturing orientation was 
based on uni-directional transfer of knowledge from the HQ. Subsidiary 
managers integrated technologies developed by the HQ to allow them to 
carry out advanced product, process and component changes to meet 
local demand. Subsidiaries that adopt an improvement strategy tend to 
collaborate with local companies, such as suppliers, consultants, etc., to 
compensate for lack of support for innovation from the HQ. For example, 
Dynapac’s R&D engineering manager told us: 

For some products we are provided with the design and cannot 
change it. If there are some products that are produced here as well 
as in China and Sweden, and if the market demands some changes 
and these are approved by the Atlas Copco board [Dynapac is owned 
by Atlas Copco], we can make changes to the design and create a new 
version or a new product to suit our market. 

Subsidiaries implementing an improvement strategy are responsible 
for technology adaptations of the HQ’s innovation portfolio (e.g., design 
changes to fit local market demand). In order to improve their 
manufacturing capabilities, these subsidiaries primarily benefit from 
uni-directional transfer of manufacturing processes. The efforts dedi-
cated to improving manufacturing competences lead to the creation of 
process upgrading and products for the local market and the markets of 
other subsidiaries with similar characteristics. The subsidiary strategy to 
strengthen manufacturing capabilities can increase the relevance of the 
subsidiary and its contribution to the local emerging country market, the 
HQ market and the markets of other subsidiaries. 

4.2.3. Development strategy 
A development strategy is chosen if subsidiary management per-

ceives technology leadership in specific technological fields or product 
categories and considers that the subsidiary can innovate and have in-
ternational impact or respond to specific regional demand (e.g., other 
emerging markets). The subsidiary development strategy allows it to be 
part of the MNE’s global strategy to maintain and increase collaboration 
with value chain actors and, also, universities and technology parks 
located in the emerging market. Frequently, the results of the sub-
sidiary’s innovation activities are transferred back to the HQ and to 
other subsidiaries (i.e., multi-directional knowledge transfer) to reduce 
the need to invest resources in replication or testing in other markets. 

The subsidiaries in our study employing a development strategy 
included Tetra Pak and Electrolux. Tetra Pak had innovation units in 
Sweden and Italy and these units were responsible for new packaging 
technologies and some product modifications (for instance, addition of 
another layer of aluminium to cope with higher temperatures and lack of 
refrigeration facilities). However, the subsidiary in Brazil was respon-
sible for manufacturing, product testing and recycling. Similarly, the 
Electrolux subsidiary also worked according to a global manufacturing 
strategy. It manufactured finished products for the Latin American 
market, developed in Brazil or some other country. According to the 
Electrolux vice-president of R&D in Latin America: 

I would say that 99% of the products that you saw in the showroom 
were developed by the innovation triangle in Brazil and let’s say that 
50% of what we have outside of Brazil [in Latin America] was 
developed by the Brazilian team also. 50% are brought by interna-
tional suppliers and 50% by this internal team. 

Electrolux’s subsidiary led research on top-loaded washing machines 
for the HQ. This prompted Electrolux’s subsidiary to develop an internal 
collaboration process to transfer the research results to its HQ and its 
subsidiaries in other markets (e.g., India and the US), and to contribute 
to global innovation activities via reverse knowledge transfer. Tetra Pak 
engaged in multi-directional technology transfer related to non-core 
technologies and involving other emerging markets, both within and 
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Table 3 
Technology strategies for subsidiaries in Brazil.  

Strategies Characteristics Illustrative 
quotes 

Implications 
for upgrading 

Illustrative 
quotes 

Knowledge 
Transfer: uni- 
directional (UD) 
or multi- 
directional (MD) 

Illustrative 
quotes 

Manufacturing 
orientation: 
Local orientation 
(LO) or Global 
orientation (GO) 

Illustrative 
quotes 

Technical 
strategy 
Examples: 
Alfa Laval, 
SKF 

Adaptation and 
development of 
products suited 
to local 
emerging 
market 
conditions (e.g., 
Technical 
development; 
local adaptation 
technology, 
process, 
method) 

We are a sales 
company that is 
supposed to look 
at the portfolio 
and say ok this 
portfolio can be 
adapted to Brazil 
or not … Our 
function is to 
provide the 
equipment, 
adapt the 
equipment and 
then, together 
with the 
customer or with 
some institution, 
we try to 
evaluate the 
results of the test, 
the quality of the 
test, the 
efficiency of the 
test. So, these are 
the two lines. 
(Alfa Laval’s 
President Latin 
America) 

Upgrading is 
limited to 
testing and 
validation of 
the products 
for the 
Brazilian 
market 

Our strategy here 
is very limited to 
the applications, 
we see 
opportunities in 
Brazil, and we try 
to do something. I 
think we are very 
proud to have 
been developing 
some 
applications, or 
some 
collaborations, 
but we cannot do 
more (Alfa 
Laval’s President 
Latin America) 

(UD) Research 
results, tests, 
analyses for the 
subsidiary 
context; 
validation of 
research 
prototypes 
created by 
subsidiaries 

We depend on the 
requirements of 
the automotive 
industry. And we 
may have the 
opportunity to do 
the some of, let’s 
say, the 
calculations, the 
creativity thing, 
and create the 
product and send 
the prototype to 
Italy or somewhere 
in Europe or the 
US for testing in 
their labs, or our 
own research 
centres or other 
lab services 
engaged in 
research. The 
whole world sends 
these prototypes to 
them. So, they [the 
customer 
requirements] are 
uploaded, and stay 
on the line for 6–8 
months. (SKF’s 
service platform 
manager) 

(LO) specific 
components and 
one business 
segment (e.g., 
machinery 
assembling) 

We have a factory 
here because 
Brazil has some 
restrictions on 
import of 
equipment, and 
charges some 
duties, etc. 
Therefore, to get a 
better deal the 
government pushes 
for the 
establishment of a 
factory here. Then 
you can source, 
you can buy, you 
can employ, etc. 
What we are trying 
to do in Brazil is 
development 
related to the 
application which 
exists only in 
Brazil. So, we push 
the [research] 
centre to support 
us. That is why 
sometimes people 
say: we have a new 
juice, ok we take 
samples of this, 
and send them to 
Sweden. Then, 
they make the test, 
they make the 
analyses and they 
say: ok, you have 
to do this or that, 
we have to make 
test of this, we 
have to make test 
of that. And then 
they take care. 
(Alfa Laval’s 
President Latin 
America) 

Improvement 
strategy 
Example: 
Dynapac 

Responsible for 
designing, 
developing and 
producing new 
equipment 
which 
contributes to 
the MNE’s prod. 
Dev. activities 

All the Dynapac 
units in the world 
have integrated 
design. In Brazil 
we have the 
authority to 
change the 
design in some 
products that we 
produce locally 
and which are 
not produced in 
Sweden, China 
or India. 
(Dynapac’s 
product 
engineer) 

Upgrading 
through R&D 
in process 
innovation 

In order to grow 
here, we are 
allowed to make 
designs that fit 
perfectly in our 
market. 
But for the 
pneumatic rollers 
and static rollers, 
we produce for 
the world. We 
develop and 
distribute to the 
world because 
they are only 
produced and 
designed here. 
(Dynapac’s 
product 
engineer) 

(UD) 
Manufacturing 
guidelines and 
design rules 

We became able to 
deliver the design 
in a way that they 
[HQ] could 
understand. They 
could work with it. 
Because we had 
know-how, but it’s 
difficult to control 
the safety, the 
knowledge, the 
intellectual 
property of the 
design. That is why 
we have the 
PDMLink [a 
platform] that 
allow us to retain 
the patents and 
designs within the 
company. 
(Dynapac’s R&D 
engineering 
manager) 

(GO) Design, 
concept, and 
technology 
development 

There are some 
products that we 
are allowed to 
develop and to sell 
only in Brazil and 
South America. 
There are some 
products that 
Dynapac produces 
only here, so those 
products we are 
allowed to export 
worldwide, and 
not sell just in 
Brazil. 
(Dynapac’s R&D 
engineering 
manager) 

(continued on next page) 
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Table 3 (continued ) 

Strategies Characteristics Illustrative 
quotes 

Implications 
for upgrading 

Illustrative 
quotes 

Knowledge 
Transfer: uni- 
directional (UD) 
or multi- 
directional (MD) 

Illustrative 
quotes 

Manufacturing 
orientation: 
Local orientation 
(LO) or Global 
orientation (GO) 

Illustrative 
quotes 

Development 
strategy 
Examples: 
Electrolux, 
Tetra Pak 

Technology 
leadership in 
specialized 
technology 
fields and 
capabilities to 
develop 
innovations new 
to the world or a 
specific regional 
segment 

In the beginning, 
they [Electrolux 
HQ] told us to do 
what we can do 
best. So, we had 
a lot of freedom 
for development. 
Now, for 2–3 
years, we have 
been exploring 
more globally, 
looking for 
synergies. We 
have the same 
freedom to 
develop products 
for our local 
consumers, but 
we are trying to 
get more 
synergies around 
the company, 
around the world 
to optimize 
investment, 
products, ideas, 
innovations, etc. 
(Electrolux VP 
of R&D in Latin 
America) 

Upgrading 
through 
Research and/ 
or 
Development 
in product 
innovation 

Electrolux doesn’t 
have AD 
[Advanced 
development] in 
Sweden for 
everything. 
Nowadays, we 
have AD for every 
product category, 
but spread 
throughout the 
world. Here in 
Curitiba, we have 
AD for top-loaded 
washers. So, new 
technologies, 
features all the 
technology that 
you need for top- 
loaded washers is 
developed by the 
team in Curitiba 
with some 
collaborations 
around the world. 
But the main team 
is here. 
(Electrolux VP of 
R&D in Latin 
America) 

(MD) Reciprocal 
knowledge 
exchange 
(MD) results of 
innovation 
activities are 
transferred back 
to the HQ for 
global patenting 
or application 

Then every region 
is connected, it is a 
matrix 
organization. The 
same applies to the 
industrial design 
centre. 
(Electrolux vice- 
president for 
R&D in Latin 
America) 
So, we have 
launched a unique 
package, the TBA 
8 … And after 
several years of 
success here in 
Brazil, we just 
applied this 
package as our 
global package for 
a lot of different 
countries. (Tetra 
Pak’s 
environmental 
director) 

(LO) Product 
modification, 
testing and 
recycling 
equipment 

The idea is to 
support our 
customers to 
develop their 
business, finding 
opportunities and 
supporting, you 
know, the value 
chain, not only 
packages but also 
to understand a 
better chain, to 
understand the 
raw material, to 
understand the 
market 
opportunities, 
consumer, needs, 
trades (Tetra 
Pak’s 
environmental 
Director) 

(MD) Knowledge 
transfer of non- 
core tech. to 
other 
subsidiaries 

We develop things 
here and we export 
this technology to 
Chile, Argentina, 
Colombia, South 
Africa, India, 
Pakistan, 
Indonesia, 
Thailand… That is 
the beauty of Tetra 
Pak, you can share 
everywhere (Tetra 
Pak’s 
environmental 
Director) 

(LO) 
Development 
support for 
multiple 
products to local 
or regional 
customers 

The organization 
that we have in 
Brazil basically 
develops products 
only for the Latin 
American Market: 
90% for Brazil 
and 10% for other 
countries. We are 
now increasing 
supply to other 
countries and are 
focusing on Chile, 
Argentina, 
Colombia, and 
Mexico. 
(Electrolux VP of 
R&D in Latin 
America) 

Creation 
strategy 
Examples: 
Scania, 
Ericsson 

Engagement in 
new or advanced 
product 
development 
and production 
of a broad 
spectrum of 
products for the 
local and global 
market. 

With time, 
Scania has noted 
that it is not 
possible to 
survive with 
independent 
branches all over 
the world. Then, 
our strategy was 
set to implement 
a strong 
integration. … 
We said that we 
cannot survive if 
we produce one 
kind of truck in 
Brazil, one kind 
of truck in 
Sweden, another 
truck in 
Argentina. If we 
have exactly the 
same products 
and we set 
strategies to have 
150,000 trucks 
worldwide, then 

Subsidiary 
upgrading 
occurs through 
integration in 
MNE R&D and 
operations 
network 

When it comes to 
R&D, it involves 
much more 
human 
interference. Then 
it becomes a bit 
tricky to have the 
proper mindset. 
So, we have 
common methods 
and common 
processes but it all 
depends on 
maintaining an 
international 
mindset in order 
to work together. 
We need to have 
the integration, 
we can’t do things 
by ourselves; we 
need to do things 
together. I think 
this is the main 
difference: how 
people contribute. 
Production also 

(MD) 
Technology 
transfer of 
manufacturing 
instructions 
(MD) Integration 
between the HQ 
and subsidiary 
for 
manufacturing 
processes 

In 1998, Scania 
said we will have 
the same truck all 
over the world, 
exactly the same 
and to do that we 
started 
implementing a 
new way of 
working at our 
R&D centre here. 
Because we started 
by using exactly 
the same systems 
that we had in 
Sweden. We had 
IT possibilities that 
we didn’t have 
before. We said we 
should use the 
same systems, the 
same data bank, 
the same working 
methods. They 
[the HQ] have 
invested a lot of 
money to give this 

(GO) Strong 
integration with 
HQs to support 
the production of 
the latest product 
models for the 
focal emerging 
market and other 
emerging 
markets 

As I said, this is not 
really a rule that 
we should develop 
things for our local 
market. And then, 
for instance, if we 
are working on a 
new development, 
perhaps we can use 
our prototype 
facilities, or 
perhaps we use the 
facilities in 
Europe. Perhaps 
we can borrow 
something from 
universities locally 
here in Brazil. So, 
we check what is 
the most suitable 
resource at that 
moment (Scania’s 
manager of 
strategic 
projects). 

(continued on next page) 
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Table 3 (continued ) 

Strategies Characteristics Illustrative 
quotes 

Implications 
for upgrading 

Illustrative 
quotes 

Knowledge 
Transfer: uni- 
directional (UD) 
or multi- 
directional (MD) 

Illustrative 
quotes 

Manufacturing 
orientation: 
Local orientation 
(LO) or Global 
orientation (GO) 

Illustrative 
quotes 

we have a 
business. 
(Scania’s 
development 
engineer). 

depends on the 
people but there 
you can set the 
boundaries more 
easily than in 
R&D. R&D also 
demands more 
travel, more 
contact, on a 
daily basis. We 
communicate 
daily with our 
colleagues in 
Sweden. We 
travel to Europe 
quite often for a 
week, sometimes 
for a month and 
Swedish 
colleagues come 
to Brazil. 
(Scania’s 
responsible for 
R&D). 

possibility to our 
employees. 
(Scania’s head of 
project 
coordination & 
IT). 
Production also 
has a strong 
integration. The 
production system 
is unique 
worldwide. They 
have the concept of 
best practices and 
so on. There is a 
strategy to produce 
a certain number 
of products in 
Brazil and there’s 
a different strategy 
in Europe. The 
process and the 
method is the same 
so that we have the 
same standards 
and quality. If you 
walk into the 
workshop plant in 
Brazil and in 
Europe they will be 
the same with the 
only difference 
being the size and 
some equipment 
which speeds up 
processes. But the 
way of working is 
exactly the same; 
they work together 
to have a common 
production system. 
(Scania’s 
development 
engineer). 

(MD) Transfer of 
project results 
from the 
subsidiary to the 
HQ for global 
transfer 

What we do is 
global R&D, 
meaning that we 
do it all and there 
is not someone else 
doing the same 
thing. Then we 
export what we do 
to the central 
corporate unit 
which sells all over 
the world. If we 
consider the 
number of projects 
we have been 
involved in and the 
number of patents 
we have had 
generated, the hit 
rates are 
extremely high. 
So, are we 
successful with the 
transfer? I would 
say yes. 
(Ericsson’s R&D 
and innovation 
director)  
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outside Latin America. For example, government regulation in Brazil 
mandates complementary products such as recycling machines. This 
required Tetra Pak to collaborate with local organizations to develop 
recycling technologies. The subsidiary collaborated also when designing 
new processes and new products for transfer to other Latin American, 
African and Asian countries. Tetra Pak’s environmental director told us 
that: 

Different countries have different realities. Collection is different, 
recycling facilities are different, so you have to adapt very much the 
recycling process to the local [Brazilian] reality. Latin America is 
quite similar in relation to the things we develop here. We have 
people with a very strong technical background in Tetra Pak and 
there are universities. 

A development strategy is followed by subsidiaries that provide local 
support (e.g., testing and product adaptation) for products or technol-
ogies developed by the HQ, or have responsibility for developing goods 
for the local or international market (e.g., recycling machines in the case 
of Tetra Pak and top-loaded washing machines in the case of Electrolux). 
A development strategy is aligned with the MNE’s technology plan to 
maintain and extend collaboration with local value chain actors and 
depends on transfer of manufacturing knowledge (e.g., processes, ma-
chines or standards). This subsidiary technology strategy involves multi- 
directional knowledge transfer of novel technology outcomes (e.g., not 
previously investigated by the MNE) to the HQ or other of its 
subsidiaries. 

4.2.4. Creation strategy 
A creation strategy is aimed at developing incremental and radical 

product and process innovations, related to a broad spectrum of tech-
nology components for the subsidiary and global markets, which also 
can be integrated in the MNE’s innovation portfolio. Subsidiaries that 
adopt a creation strategy are likely to have product development 
competence (e.g., based on R&D factory guidelines in the case of Sca-
nia), to be well integrated with the HQ innovation activities and nurture 
new collaborations with the HQ. These subsidiaries rely, also, on links 
with emerging market organizations (e.g., universities, engineering 
consultants or suppliers) to boost their innovation capabilities. Our 
analysis showed that Scania’s and Ericsson’s subsidiaries adopted a 
creation strategy. 

Scania’s subsidiary in Brazil assumed global manufacturing re-
sponsibility for producing standardized trucks and various truck com-
ponents. This manufacturing orientation allowed Scania to 
commercialize its products in fast-growing Latin American markets and 
in other countries such as South Africa. The Scania’s VP Engineering and 
production explained: 

We noticed that it is only possible to survive if exactly the same 
product is produced all over the world. Previously, the base, the 
platform, was the same but not the product. Our product was focused 
more on the local market. 

Ericsson manufactured a range of products in Brazil which are 
characterized by need for local adaptation and upgrading (e.g., software 
and hardware developments) related to charging and billing solutions. 
Ericsson’s director of R&D and innovation in Brazil told us that: 

Global D [development] activities began in the early 90 s in one techno-
logical domain - ‘Charging’… Then, we started doing R [Research], 
applying the research activities close after development for wireline net-
works, software for mobile networks… and then in 2008 we started again 
diversifying our activity portfolios, more through multimedia, with TV 
media activities, charging for mobile networks, etc. and then we see the 
partnership with national and international institutes. We have developed 
one radio base system to support the national technology ambitions from 
the Brazilian government, so we have decided to construct one antenna 
with Brazilian technology. 

For Scania’s subsidiary in Brazil, multi-directional knowledge 
transfer was based on technology projects involving the HQ assigning 
the technology development task to the subsidiary development unit. 
This increased integration with global operations and other 
manufacturing subsidiaries to ensure standardized global production. 
Similarly, for Ericsson, the initial motivation for investing in innovation 
activities (e.g., technology development) was increasing sales, 
complying with national regulations and unique location characteristics. 
These aspects served as triggers for innovations to adapt products to the 
local market and engagement with local actors in technology develop-
ment activities (whose results were transferred back to the HQ in Swe-
den) and provided the ability to engage in technology development 
projects for other markets. Ericsson’s head of innovation, partnerships, 
and alliances in Brazil explained that: 

How we do it? We have three people in Ericsson that try to mediate 
the corporate technological interest from Ericsson and the skills of 
the universities we have in Brazil. We have the ability to run 20 
projects in parallel and to apply research projects in parallel, 
meaning that we have run more than 120 projects since we began 
research activities in Brazil. 

To sum up, a creation strategy is linked to a responsibility for inno-
vation (e.g., explorative subsidiaries or centres of excellence). These 
subsidiaries upgrade their innovation capabilities based on technology 
assignments from the MNE innovation unit. In their manufacturing ac-
tivities, subsidiaries negotiate between the HQ interests and the skills 
available in the emerging market. For example, subsidiaries build pro-
cesses to connect with local technology actors (e.g., customers, research 
centres and technology intermediaries) to support the local 
manufacturing unit. The direct coordination and handling of innovation 
projects by these subsidiaries benefit from multi-directional knowledge 
transfer. Especially important for innovation capability upgrading is 
engagement with local science and technology actors to develop tech-
nology projects for the emerging market, the HQ (i.e., reverse innova-
tion) and other subsidiaries. 

5. Discussion: technology strategy and subsidiary upgrading 

Research on subsidiary upgrading in GVCs has indicated consider-
able heterogeneity amongst subsidiaries with respect to the degree 
which they are able to upgrade in GVCs (Hobday and Rush, 2007; 
Burger et al., 2018). Our study contributes to this literature by showing 
that technology strategy influences subsidiary upgrading. Inspired by 
generic analyses of technology strategies (e.g., Bergek et al., 2009, 
2008), taxonomies suggested in studies of MNE subsidiaries in devel-
oped markets (e.g., Molero and Buesa, 1993; Von Zedtwitz and Gass-
mann, 2002), and motivated by a distributed view of innovation in 
emerging market subsidiaries (Meyer, 2004; Papanastassiou et al., 
2020), the first research question examined in our study therefore 
concerned what technology strategies are adopted by MNE subsidiaries 
in emerging markets. 

Our findings suggest that technology strategy in emerging market 
subsidiaries is influenced by knowledge transfer (Kogut and Zander, 
1993; Rabbiosi and Santangelo, 2013) and manufacturing orientation 
(Kano et al., 2020; Shi and Gregory, 1998). Depending on considerations 
regarding manufacturing orientation (local or global) and knowledge 
transfer (uni-directional or multi-directional), we identified instances of 
four technology strategies (i.e., technical, improvement, development 
and creation) in Brazilian subsidiaries of Swedish MNEs. While largely 
consistent with previous findings on technology strategies in MNE 
subsidiaries in Brazil and other emerging markets, the suggested tech-
nology strategy framework adds nuance and analytical structure. The 
analysis revealed that the technical and creation strategy categories are 
similar to competence-exploiting and competence-creating, respectively 
(Zhang et al., 2015). At the same time, such dichotomizing 
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classifications are not sufficient to characterize the technology strategies 
observed in the Brazilian subsidiaries. We identified two other types of 
subsidiary technology strategies – improvement and development – 
which subsidiary managers adopt to strengthen their process and 
product innovation capabilities (Awate et al., 2015). Such capabilities 
are required for subsidiary process and product upgrading in GVCs 
(Humphrey and Schmitz, 2002; Ryan et al., 2020) and are important 
features to understand the development of emerging market 
subsidiaries. 

Prior empirical research on the technological activities of sub-
sidiaries in emerging markets indicates that their patterns of interna-
tionalization differ from those of subsidiaries in developed markets (Jha 
et al., 2018), that different technology strategies are feasible (Athreye 
et al., 2014), and that subsidiary upgrading may lead to technological 
catch-up in emerging market economies (Figueiredo et al., 2020). The 
second part of our research question – how technology strategy can 
contribute to subsidiary upgrading – refers to these aspects. For sub-
sidiaries in emerging markets, organizational capability building often 
involves a long process of catch-up, requiring continuous technological, 
scientific and market learning (Athreye et al., 2009; Awate et al., 2012; 
Bell and Figueiredo, 2012; Figueiredo, 2001; You et al., 2019). During 
this catch-up process subsidiaries may build both operational capabil-
ities and dynamic capabilities (Awate et al., 2012). 

Although it has been shown previously that MNEs often use different 
processes to enhance existing subsidiary innovation capabilities or build 
difficult-to-imitate innovation capabilities in subsidiaries (Cantwell and 
Mudambi, 2005; Frost et al., 2002), few studies look at how subsidiaries 
upgrade in emerging markets (Athreye et al., 2014). By linking tech-
nology strategy to organizational capabilities, our findings identify 
patterns associating such strategies with upgrading patterns identified in 
previous research on GVCs specific to contexts of emerging markets. In 
line with Ryan et al. (2020), the analysis suggests that subsidiaries in 
emerging markets pursue process, product, and functional upgrading as 
identified in the GVC literature. We extend this literature (see also 
Burger et al., 2018), by relating different types of subsidiary upgrading 
to technology strategy. In contrast to the other three technological 
strategies, a technical strategy (as observed in Alfa Laval and SKF) may 
contribute to the refinement of subsidiary operational capabilities, but 
the effects of subsidiary upgrading is marginal. An improvement strat-
egy (Dynapac) primarily focus on global manufacturing orientation 
relying on unidirectional knowledge transfer from HQ which is condu-
cive for value creation and generation through continuous innovations 
in assembly and manufacturing. Thereby an improvement strategy can 
contribute to process upgrading in GVCs governed through the MNE or 
otherwise. Meanwhile, a development strategy (Electrolux and Tetra 
Pak) contributes to product upgrading by relying on local manufacturing 
orientation and multi-directional knowledge transfer. By assuming 
overall responsibility for certain product ranges, these subsidiaries 
develop capabilities for product innovations and new product-related 
technologies, which are shared across the MNE network. Finally, a 
creation strategy (Ericsson and Scania) facilitates subsidiaries’ move-
ment towards functional upgrading where global manufacturing orien-
tation and multi-directional knowledge transfer imply that these 
subsidiaries can create and capture value along large portions of GVCs. 

6. Conclusions, limitations and implications for future research 

This study set out to examine technology strategy and subsidiary 
upgrading in Brazilian subsidiaries of Swedish MNEs. The empirical 
analysis focused on the manufacturing orientation and knowledge 
transfer pertaining to seven subsidiaries, and emanated in an identifi-
cation of four technology strategy types and implications for subsidiary 
upgrading. The study adds specifically to research on subsidiaries’ ac-
tivities in emerging markets, particularly Latin American markets 
(Borini et al., 2014; Casanova, 2009; Figueiredo et al., 2020; Fleury and 
Fleury, 2011). In conclusion, the findings presented connect the 

literature on upgrading in GVC with findings regarding technology 
strategies in emerging market subsidiaries of MNEs. While previous 
research in GVC has tended to focus on upgrading by independent firms, 
the literature on MNE subsidiary roles has tended to neglect opportu-
nities and challenges facing subsidiary management in their efforts to-
wards devising appropriate strategies for subsidiary development 
(Birkinshaw and Pedersen, 2009). The present study shows the mana-
gerial viability of such efforts towards technology strategy for subsidiary 
upgrading, as well as the potential usefulness in recent efforts to 
combine these two perspectives in research. 

Our findings also underline some of the problems that subsidiaries in 
emerging markets face. These are related to coordinating across borders, 
specializing in a narrow range of innovation activities and engaging in 
GVCs. While previous research provides recommendations for managers 
of subsidiaries in developed markets (i.e., by developing subsidiaries as 
incubators or by working towards the construction of international 
networks), these do not refer explicitly to subsidiaries in emerging 
markets (Birkinshaw and Hood, 2001). While innovation managers in 
subsidiaries recognize that innovation activities are centralized in a 
small number of innovation units (e.g., centres of excellence or explor-
ative subsidiaries) and that innovation is often considered to be beyond 
the capabilities of subsidiaries in emerging markets (e.g., competence 
exploiting subsidiaries), we show that subsidiaries are able to implement 
idiosyncratic technology strategies to address local customer re-
quirements and market opportunities, and develop new technologies 
with local technology actors (e.g., universities, science parks, incubators 
or technology consultants). 

Arguably, the findings presented could be extended to other 
emerging market contexts (e.g., Africa or South East Asia) where sub-
sidiary upgrading is an important feature of GVC dynamics. Having said 
this, regional and sectoral dynamics could influence what technology 
strategies are available for MNE subsidiaries. We therefore encourage 
future research to test and elaborate the proposed framework, for 
instance by estimating geographical and sectoral effects. Moreover, 
while the comparative case study approach adopted in this research 
allowed for assessing how subsidiary management evaluate strategic 
opportunities across subsidiaries (Birkinshaw and Pedersen, 2009), 
there are certain limits to this empirical approach. One limitation per-
tains to the difficulty of estimating changes in technology strategy over 
time during subsidiary evolution, and another limitation concerns the 
lack of performance indicators. Longitudinal case studies of the rela-
tionship between technology strategy and subsidiary upgrading (meth-
odologically in line with Ryan et al., 2020) as well as systematic 
quantitative analysis of technology strategy in relation to subsidiary 
value generation and capture upgrading (methodologically in line with 
Burger et al., 2018) are therefore most welcome to further the under-
standing of the determinants of the uneven distribution of subsidiary 
upgrading in emerging markets. 

In addition to being related to subsidiary manufacturing orientation 
and knowledge transfer, the findings from this study indicate that sub-
sidiary upgrading is also influenced by their ability to establish collab-
orations in the local innovation system. The technology strategies 
adopted by subsidiaries of Swedish MNEs in Brazil responded to their 
embeddedness in the local emerging market institutional setting and the 
MNEs’ internal networks (Almeida and Phene, 2004; Ciabuschi et al., 
2014; Figueiredo, 2011). Subsidiaries upgrade when they formulate 
technology strategies which take account of their capabilities and the 
local emerging market conditions (Peng et al., 2008). This allows them 
to engage in innovations – previously the responsibility of exploratory 
subsidiaries located in developed markets – for the local emerging 
market, the HQ’s innovation unit and other subsidiaries. This suggests 
that the motivation for undertaking innovation activity by a subsidiary 
in an emerging market is neither cost reduction nor availability of local 
resources, but rather proximity to clients and the possibility to respond 
to customer requirements (Meyer, 2004). We suggest that further 
research should be pursued to disentangle how such external 
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relationships in the emerging market context relate to subsidiary tech-
nology strategy. 

Finally, the ongoing structural reshaping of globalization (Petricevic 
and Teece, 2019) might constitute a threat or an opportunity for the 
co-creation of value in both developed and emerging market companies. 
We would welcome future research to examine the antecedents to, dy-
namics of, and restrictions imposed by technology strategies and how 
they circumvent the continuously changing geopolitical landscape. 
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