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ABSTRACT
Objective: The aim of the paper is to present modular value chains (MVCs) as a tech-
nological and organisational phenomenon that affects industrial organisation and
innovation, and to identify the characteristics and types of SME positions (roles) in
modular value chains that are associated with innovation development and growth.
Research Design & Methods: The study employs two methods, which are literature
review and a multiple-case study approach based on two SMEs in the IT industry of which
one acts as an independent innovator generating proprietary solutions and the other one
is a supplier of production capacity in the area of lower to medium value-adding solutions.
Findings: SME roles in modular value chains range from lowest-tire subcontractors
in captive or market-based governance to major roles typical of large players in
modular governance, e.g., quasi-lead firms and quasi-contract manufacturers. The
latter two roles are associated with innovation and high growth.
Implications & Recommendations: The recommendations as to the role of public
policy and geographical context are provided regarding how to facilitate SMEs’
integration into MVCs with a focus on innovativeness and expansion. The ques-
tion for further research is whether the roles identified in the case studies can be
treated as SME-specific models of participation in modular value chains, or are
they only development stages of growth SMEs towards the roles of large firms —
leader firms and contract manufacturers (system integrators).
Contribution & Value Added: The paper contributes by identifying the roles that
SMEs can play in modular value chains and by identifying governance arrange-
ments that SMEs apply to accomplish innovation and high growth.
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INTRODUCTION

Technological developments have been one of the major determinants of the efficient
scale of company operations and growth, as well as factors influencing the importance of
SME sector in the economy. The increasingly important trend of modular product devel-
opment, design and engineering strongly impacted SME participation in global produc-
tion networks and global value chains (GVCS) (Baldwin & Clark, 2000; Sanchez & Ma-
honey, 1996; Lau, 2011; Langlois, 2002; Sturgeon, 2002; 2003). The positions (roles) of
SMEs in modular value chains (MVCs) as well as their prospects for innovativeness and
growth are under-researched, since the literature on modularity in the organisation of
industries and networks focuses on large enterprises as major players in the global gov-
ernance (Sturgeon, 2002; 2003; Ivarsson & Alvstam, 2011; Lee & Saxenian, 2008; Koda-
ma & Shibata, 2013; Simms & Trott, 2014; Yan, Chiang, & Chien, 2014; Pietrobelli
& Rabellotti, 2006). Moreover, there is a controversy in two important literature streams
as to development prospects for SMEs in global networks. In the global value chains
(GVCs) literature, SMEs are predominantly seen as lowest-tier providers that occupy
lower-value positions and struggle for survival due to cost competition, low margins, and
high transaction costs (Humphrey & Schmitz, 2002; 2004a; Belaya & Hanf, 2014;
Lungwitz, Lee, & Campagna, 2006; Gancarczyk, 2016). On the other hand, the literature
in international entrepreneurship presents SMEs as proactive global players that accom-
plish expansion through innovation (McDougall & Oviatt, 2000; Oviatt & McDougall,
2005; Coviello & Munro, 1997; Coviello, 2006; Gancarczyk & Gancarczyk, 2011; 2017).

In response to the above literature gap and unresolved issues, the aim of this paper is
to present modular value chains as a technological and organisational phenomenon that
affects industrial organisation and innovation, and to identify the characteristics and types
of SME positions (roles) in modular value chains that are associated with innovation devel-
opment and growth. This aim is addressed with two methods, namely, literature review
and a multiple-case study approach based on two SMEs in the IT industry of which one acts
as an independent innovator generating proprietary solutions and the other one is a sup-
plier of production capacity in the area of lower to medium value-adding solutions.

The results of our investigations point to a variety of roles that small and medium-
sized enterprises may adopt in MVCs, as they are not only in lowest-tire subcontracting
relations, but may also assume major roles, attributed predominantly to large enterpris-
es, such as lead firms and contract manufacturers or contract producers.

The paper contributes by identifying the roles that SMEs can play in modular
value chains and by describing the governance arrangements that SMEs apply to
accomplish innovation and high growth. Moreover, recommendations as to the role
of public policy and geographical context are provided regarding how to facilitate
SMEs’ integration into MVCs with a focus on innovativeness and expansion.

The second section presents theoretical framework of modularity as a technolog-
ical and organisational phenomenon and describes SME positions in global value
chains according to the GVC and international entrepreneurship perspectives. As
a result of this literature review, three research questions were formulated to guide
the empirical investigations. After explaining the methodology of empirical research



SME Roles in Modular Value Chains: Perspectives for Growth and... | 97

in the third section, we implement it and present results of two case studies in sec-
tion four. Discussion and conclusions follow in the fifth section.

LITERATURE REVIEW

Modularity as a Technological and Organisational Phenomenon

Modularisation originated from technological changes in product development, design
and engineering that affected the organisation of production in firms and industries, and
the overall industrial organisation (Sanchez & Mahoney, 1996; Langlois, 2002; Garud,
Kumaraswamy, & Langlois, 2009). The impact of technological changes on economic
organisation, so called “mirroring effect”, was supported by the empirical research as
one of the major determinants of economic organisation (Frenken & Mendritzki, 2012;
Hoetker, 2006; Sanchez & Mahoney, 2013). It is also suggested that the advantages of
modularisation, i.e. specialisation and flexibility, can be fully exploited only when firms
and industries adopt the modular approach both to technology and organisation
(Frenken & Mendritzki, 2012; Hoetker, 2006; Sanchez & Mahoney, 2013).

Modularisation as a technological and organisational phenomenon was developing
since the 80. through the 90., primarily in the USA electronics and IT industries. Stand-
ardisation and flexible technologies enabled customized and short-series supplies,
leading to the fragmentation of product engineering, design, and manufacturing (Stur-
geon, 2002; 2003). Modularisation in technology includes dividing a complex product
or service into separate functional elements (modules, subsystems) that can be devel-
oped, designed, engineered, and manufactured separately, due to limited functional
interdependencies (Baldwin & Clark, 2000; Sanchez & Mahoney, 1996; Lau, 2011; Gan-
carczyk & Gancarczyk, 2013). In order to enable these elements to act as a whole, the
interfaces and functions of separate modules are specified and highly codified, which is
enhanced by de facto standards and computer-aided tools, such as CAM, CAE, CAD,
SCM (Ulrich & Eppinger, 2000; Funk, 2009). This technological pattern accelerates
product improvements by disintegration of the innovation process into separate or-
ganisations that are responsible for specific modules. The modular development and
design allow for a huge number of product advancements within product functional
elements and for the configurations of different types of modules that affect the over-
all product features, however, with little impact on its overall architecture.

The fragmentation of product technological development and manufacturing
stimulated a new organisation of production and value chain governance (Sanchez
& Mahoney, 2013; 1996; Henderson & Clark, 1990; Colfer, 2007; Colfer & Baldwin,
2010; Battisti, Colombo, & Rabbiosi, 2014). The modular pattern of product develop-
ment and engineering enabled dividing the value chain into separate functional ele-
ments for which individual companies could be responsible (Langlois, 2002; Sturgeon,
2002; 2003). Other determinants of this new organisation of production included the
needs to coordinate the dispersed global production chains and to avoid the risks as-
sociated with manufacturing due to the rapid changes in demand and technology. One
response to these needs was deverticalization (vertical disintegration) and outsourcing
by branded original equipment manufacturers (OEMs) to focus on higher value adding
activities. The result was a rise of lead firms dealing with product innovations, design
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and marketing. Another response was the emergence of contract manufacturers (or
contract producers)! dealing with engineering, process innovations, and logistics, and
their horizontal integration to accomplish economies of scale (Baldwin, 2008; Gangnes
& Assche, 2004; Lau, 2011). Contract manufacturers coordinate the global value chain
of their own subsidiaries and those of other suppliers (Sturgeon, 2003).

To sum up, modular value chain is a system of the organisation of production that con-
sists of the specialisation of companies in particular value chain activities (modules) of
a complex product and in their horizontal integration within this specialisation (Gancarczyk
& Gancarczyk, 2013; Gancarczyk, 2015). The modular pattern is not restricted to complex
products in high-technology industries, such as electronics, ICT, and pharmaceuticals, but it
can also be found in more mature and lower-technology industries, including automobiles,
plastic products, and food, among others (Gangnes & Assche, 2004; Lau, 2011). Therefore,
the modular mode of governance is treated as the latest and dominant form of the global
value chain governance and even synonymous with the GVC governance (Lee & Saxenian,
2008; Sturgeon, Biesebroeck, & Gereffi, 2008; Gereffi, Humphrey, & Sturgeon, 2005).

SMEs in Modular Value Chains

The GVC governance is understood as the coordination of all functional activities that create
product value, while these activities involve more than one country (Humphrey & Schmitz,
2002; 2004a; Humphrey & Schmitz, 2002; Gereffi et al., 2005; Pietrobelli & Rabellotti, 2011).
The global value chain literature focuses on how different types of governance modes impact
the possibilities for learning, innovative outcome, upgrading, and ultimately, for growth of
contracting partners, specifically suppliers from less developed economies that occupy lower
value adding functions (Gereffi, 1996; Humphrey & Schmitz, 2002; Humphrey & Schmitz,
2004a; Humphrey & Schmitz, 2004b; Gereffi et al., 2005; Sturgeon et al., 2008).

Upgrading denotes the improvement of relative competitive position due to the de-
velopment of capabilities in the area of products, processes, functions and value chain
governance to advance into more sophisticated, higher value-adding activities (Gereffi,
1996; Humphrey & Schmitz, 2002; Humphrey & Schmitz, 2004a; Humphrey & Schmitz,
2004b; Gancarczyk & Gancarczyk, 2016). There is a direct relationship between upgrading
and innovation development. The latter can be treated as a condition leading to the ulti-
mate effect of upgrading. In this vein, product, process, and organisational innovations and
configurations of these generic forms of innovation may result in adequate types of up-
grading (Kaplinsky & Morris, 2001; Kaplinsky, Morris, & Readman, 2002; OECD, 2005).

The analytical framework of GVC comprises of three components that explain the posi-
tion and growth prospects of firms and industries, namely: inter-firm chain governance,
power relations, and institutions (Sturgeon et al., 2008). In the view of the global value
chain approach, inter-firm governance is a source of competitive advantage (Kaplinsky
& Morris, 2001; Kaplinsky et al., 2002; Gereffi et al., 2005; Williamson, 1999; 2002; 2005).
Therefore, supplier development and upgrading depend on the governance solutions ap-
plied. The governance, in turn, implies power relations among contracting parties in the
value chain. These relations are strongly affected by asset specificity, which means that

! Modularity governs both manufacturing and service industries. Therefore, we will use the expression “con-
tract manufacturers” for manufacturing industries and the expression “contract producers” for service indus-
tries to denote suppliers of manufacturing or service activities, accordingly.
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firm resources are adjusted to the requirements of an individual transaction and they can-
not be redeployed in a new exchange without losing their productive value (Williamson,
1975; 1999; 2002). Specific assets raise dependence and contractual hazards for the part-
ner who incurs a larger specific investment (Williamson, 1975; 1991; 1999; 2002; Humph-
rey & Schmitz, 2002; Huggins & Johnston, 2010). Institutions are norms and rules which
regulate behaviours and activities of individuals, firms and industries. The institutions, such
as labour unions, industry associations, legal and cultural norms industry-specific stand-
ards, and contracting arrangements form a framework affecting how the specific inter-firm
governance and power relations function (Lee & Saxenian, 2008).

According to the GVC approach, three major variables, namely transaction complexity,
codification of transaction and supplier capabilities, determine the emergence of four
structures of inter-firm governance, including market, captive, relational and modular value
chains (Gereffi et al., 2005; Sturgeon et al., 2008). Transaction complexity is the amount of
information that needs to be exchanged between partners, while formalisation represents
the degree to which this information is codified in a specific exchange (Gereffi et al., 2005).
Capabilities denote supplier’s resources and competences in relation to the requirements
of collaborating with a given customer (Gereffi et al., 2005; Sturgeon et al., 2008).

Various configurations of these three variables affect the emergence of specific
types of value chain governance and power relations that may lead to the innova-
tive output and upgrading or impede these results.

Market, price-based value chains emerge when transaction complexity is low and its
formalisation is high, while a supplier demonstrates high capabilities. Power relations,
due to low asset specificity, remain balanced and do not cause any dependence of the
parties. This governance does not involve deeper interaction and knowledge exchange to
stimulate innovative outcome in the area of product, but it may result in process innova-
tions directed at cost reduction and efficiency of deliveries.

Captive value chains are featured by high transaction complexity and codification
and low supplier capabilities and they provide a limited opportunity to upgrade (Gereffi
et al., 2005). The lead company provides a technology and specifies the standards of
production and supplies, which stimulates process innovations. Such a relationship im-
plies the threat of idiosyncratic investment and locking the subcontractor in the stand-
ardised, lower value-adding activity in global value chains (Rugraf, 2010; Pavlinek, 2012;
Gancarczyk, 2015; Gancarczyk & Gancarczyk, 2013). Due to asset specificity, power rela-
tions are uneven, leaving the supplier at a disadvantaged position.

In modular value chains (high transaction complexity and technology codification, and
high subcontractor capabilities) and relational chains (high transaction complexity but low
codification) a lead company formulates requirements as to product characteristics and
a supplier offers its own engineering and design to meet these expectations and to benefit
from upgrading (Humphrey & Schmitz, 2004b; Winter, 2010; Gereffi et al., 2005).

Relational value chains involve close interaction and tacit knowledge exchange
due to low formalisation, leading to incremental product and process innovations
and related upgrading types. Specific assets required from the supplier threaten the
balance of power. However, the balanced relations still can be accomplished based
on a similar level of competence between partners and adequate institutions
(norms, rules, contractual arrangements) that prevent opportunism.
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Modular value chains differentiate from the relational pattern by high formalisation
of transaction that involves little direct interaction between two major players. These are
lead firms and their major first-tier suppliers, i.e. contract manufacturers/producers
(system integrators, maestros, orchestrators) that offer a comprehensive (“turn-key”)
coordination of production. These relationships feature balanced power and intense flow
of codified knowledge, which enables process innovations and functional upgrading of
contract manufacturers based on backward and forward integration.

In modular value chains, much less attention is given to lower-tier suppliers providing
standardised components and services to contract manufacturers. In the industry structure
dominated by lead companies and contract manufacturers, the weakest bargaining power
is possessed by small and medium-sized companies? from the lower-cost locations (Belaya
& Hanf, 2014; Lungwitz et al., 2006; Gancarczyk, 2016). Such companies experience cost
and margin pressures from contract manufacturers who globally coordinate suppliers
competing for business. Moreover, there are minor opportunities for those suppliers to
absorb knowledge and technology from their buyers, as they implement standardised and
reduced activities, giving merely the opportunities for incremental process innovations.
SMEs may bear excessive transaction costs from idiosyncratic investments. Moreover, they
encounter dependence that causes the opportunistic behaviours of larger customer, in-
cluding unfavourable terms of contracts as well as externalizing risks and costs (Humphrey
& Schmitz, 2002; 2004a). Being a part of modular value chains dominated by two large
players: lead firms and contract manufacturers, SMEs are considered as exposed to differ-
ent governance arrangements. Namely, their relationships are perceived as locked in mar-
ket-based or captive governance linked to the lowest tiers of modular chains (Belaya
& Hanf, 2014; Lungwitz et al., 2006; Pisoni, Fratocchi, & Onetti, 2013).

However, the GVC approach is not deterministic in its assumptions about the impact
of the extant governance mode on the supplier firm and industry positions and devel-
opment prospects (Mudambi, 2008; Malecki, 2010). It points to the dynamics and evolu-
tion of the position of firms and industries in global value chains due to the changes in
one or more determinants of governance, such as supplier capability, level of complexity,
or formalisation (Sturgeon et al., 2008; Haténen, 2010). Recent advances in technology
and the opportunity of networking to access lacking and complementary resources act in
favour of smaller-scale operations (Agostino, Giunta, Nugent, Scalera, & Trivieri, 2015;
Aslesen & Harirchi, 2015; Massini, Perm-Ajchariyawong, & Lewin, 2010; Cusmano, Man-
cusi, & Morrison, 2011). As a consequence, SMEs may operate as network leaders, coor-
dinating at least parts of the value chain of a good in the form of modules, such as sub-
systems of the IT architecture (Hatonen, 2010; Alberti, Sciascia, Tripodi, & Visconti,
2008). They are also capable of breakthrough product innovations, assuming the role
attributed to lead firms. In the view of international entrepreneurship, SMEs increasingly
pursue global expansion and proactively exploit opportunities in global value chains with
a focus on growth (McDougall & Oviatt, 2000; Oviatt & McDougall, 2005; Coviello
& Munro, 1997; Coviello, 2006). These advancements enable small and medium-sized

2 We apply the definition of SMEs included in the EU Commission Recommendation 2003/361/E. This definition
is based on the criteria of employment (fewer than 250 persons), annual turnover not exceeding EUR 50 mil-
lion, and/or an annual balance sheet total not exceeding EUR 43 million.
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enterprises to escape from either exclusively market or captive relations in the lowest
tiers of modular production chains (Gancarczyk & Gancarczyk, 2017).

Despite the increasingly global reach of SME operations, there is limited research ev-
idence on the processes and ways of SME successful growth and innovation develop-
ment within modular value chains (Hatonen, 2010; Pietrobelli & Rabellotti, 2006; Ahlin,
Drnovsek, & Hisrich, 2014). Majority of studies focus on large corporations and on the
cases of upgrading of the entire industries (lvarsson & Alvstam, 2011; Lee & Saxenian,
2008; Kodama & Shibata, 2013; Simms & Trott, 2014; Yan et al., 2014). Also, the extant
research on SME growth is inconclusive about the impact of networks in this process and
it does not comprehensively highlight how they accomplish expansion when operating in
networks and global value chains. High-growers are reported to adopt a niche market
position and benefit from customers undertaking international expansion (Storey, 1994;
Barringer & Neubaum, 2005; Gilbert et al., 2006; Dobbs & Hamilton, 2007). This reflects
the traditional Penrosian view of firm growth, which is still a relevant approach to SMEs
in local or regional markets, but it is less efficient in explaining global expansion and
networked economy (Penrose, 1959). Little is known about roles, inter-firm governance,
power structures, and institutions that are associated with innovative growth of SMEs in
global and, specifically, modular value chains (Haténen, 2010). The global scope of
modular value chains challenges the view of SMEs operating in the niches left by large
firms. SMEs inserted in the networks of large global enterprises can be either passive
players at the captive, disadvantaged position, or they may use networks of large firms
as global pipelines to implement own innovation-upgrading and growth strategies
(Munari, Sobrero, & Malipiero, 2011; Gancarczyk & Gancarczyk, 2017).

The current state of the research on the emerging roles of innovative and high-
growth3 SMEs justifies formulating three explorative research questions:

1. What characteristics of inter-firm governance, power relations, and institutional ar-
rangements are associated with SME innovations and growth in modular value chains?

2. What types of inter-firm governance, power relations, innovation and upgrading
are implemented by growth SMEs in modular value chains?

3. What types of growth SME roles (positions) in modular value chains can be
identified based on the pattern-matching approach?

MATERIAL AND METHODS

The above research questions feature exploratory nature and complexity due to a large
number of factors they involve and the importance of context to describe the position of
growth SMEs in modular value chains. The multitude of factors need to be considered
and translated into empirical variables to comprehensively define this position. Namely,
the factors that determine inter-firm governance and the value chain mode are transac-
tion complexity and formalisation, and SME capability, while power relations are deter-
mined by asset specificity. Innovative activities and their potential outcome in the form
of upgrading need to be considered according to different types (product, process, or-
ganisation innovation; product, process, functional, and value chain upgrading). Moreo-

3 We use the terms of “growth firm” or “high-growth firms” interchangeably.
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ver, the institutional context reflected in the external rules and norms at the macro,
industrial- and inter-firm levels should to be taken into account. This requires the inves-
tigation of country-level regulations, industrial standards and norms, private, bilateral
contractual arrangements, and safeguards to contracts, among others.

Considering the properties of the study object, we adopt a multiple-case method to
describe and identify the positions of two SMEs in modular value chains based on the GVC
approach (Yin, 2003; Silverman, 2005; Eisenhardt & Graebner, 2007). Following a pattern-
matching approach, we compare and match the characteristics of the GVC factors in the
case study with the theoretical assumptions (Langley, 1999; Lee, 1989; Campbell 1966; Yin,
2003). This enables the identification of the types of the value chain governance and the
types of roles (lead firms, contract manufacturers, and lower-tier suppliers). The outcome
of our analysis will be an analytical generalisation about the characteristics of the GVC
governance pattern for high-growth SMEs involved in modular value chains (Eisenhardt,
1989). A case study approach can only result in analytical generalisation as a weak form of
generalisation relative to the statistical one. This represents a natural limitation of the
methodology applied. On the other hand, our investigation is guided by three exploratory
research questions formulated based on the literature review in the second section of the
paper. It is intended that responding to these questions will establish a basis for research
hypotheses in further, quantitative research directed at statistical generalisation.

A purposeful and theory-driven selection of case study companies was performed
(Yin, 2003; Silverman, 2005; Eisenhardt & Graebner, 2007). We chose firms with char-
acteristics of high-growers according to sales and employment increase (at least dou-
bling sales and employment within three years (2010-2012). Moreover, the companies
needed to act in modular value chains, therefore firms were picked up from one of the
core industries with modular design by technology and organisation, namely, the IT
industry in the area of services and software development. The major sources of data
included the primary sources from direct and structured interviews with entrepre-
neurs, each lasting around two hours. The secondary sources were webpages and
press releases that enabled the triangulation of the data obtained.

RESULTS AND DISCUSSION
The Case of SoftCo

SoftCo is a Polish medium-sized firm that employs around 70 people including more than 50
engineers in the area of information technology and electronics. It was established in 2007 as
a venture of an IT engineer and scientist from Warsaw University of Technology. The venture
originated from the former research and development laboratory established by another
corporation, a mid-size technology firm. The commercial potential of the laboratory was
identified by its former leader and current entrepreneur and CEO at the same time.

In the years 2010-2012, the compound revenue growth of the company exceed-
ed 262% and employment grew by more than 100%. SoftCo applied both organic and
external growth through acquisitions of two micro-size technology firms in the relat-
ed software technology. The expansion was associated with introducing new prod-
ucts to new groups of customers and building the portfolio around the core compe-
tence in the area of original software development. SoftCo is a supplier to Polish
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leading media and energy corporations of international reach, expanding to coun-
tries of Central and Eastern Europe. Moreover, it has developed a collaboration with
a number of global American semiconductor companies in Silicon Valley.

The first phase of development, in the years 2007-2010, was an Internet content
distribution system for media, including the Internet TV, which dominated Polish mar-
ket. The next development phase, since 2011, has focused on smart grid technology
for energy distribution purposes. As a supplier to a leading Polish energy distributor,
SoftCo has developed a software for smart meters (energy measurement). Their appli-
cation enables reducing the number of hardware components in electricity meters and
other components used in smart grids. Another emerging area of the company expan-
sion in the form of new products is the Internet safety systems.

The Inter-firm Governance
Transaction Complexity

Transaction complexity, understood as the amount of information needed to implement
a given contract, is high in the activities of SoftCo. This is associated with the complexity
of technology used as the company provides software solutions to high-technology
products and services, such as energy meters or media content delivery. The company
provides complementary software solutions to complex, high technology products and
services, which requires following adequate standards and interfaces to ensure the re-
quired functionality and compatibility with the overall architectures of these systems.

Transaction Formalisation

High complexity of implementing a contract is associated with high formalisation of the
information exchanged with partners in the IT industry. The formalised information
relates to standards and interfaces, which are general purpose and widespread tech-
nologies. More tacit knowledge and less formalised information needs to be exchanged
with corporate customers in the industries to which the firm provides solutions. These
solutions are often new and uncertain and require negotiating and establishing rules of
cooperation, expected efficiencies and technological functions, as well as benefits for
both contracting partners. In the latter case, SoftCo needs to maintain an intense and
direct communication to establish the cooperation at the outset. However, the rules are
formalised alike technological solutions generated as project results. Consequently,
a high to medium level of transaction formalisation can be observed.

Capability

The company demonstrates high capability to develop proprietary software products
and to fulfil the standards required by customers on a global scale. The geographical
scope and originality of innovations ranges from Polish to the world market, the level
of newness typical of firms operating in high-technology industries.

Relationships in Value Chain and the Scope of Activities

SoftCo is directed at growth as a technological firm commercialising the intellectual
property in the form of licensing and it is not going to be involved in manufacturing
activities. The necessary manufacturing activities are outsourced from contract manu-



104 | Marta Gancarczyk, Jacek Gancarczyk, Joanna Bohatkiewicz

facturers (e.g., in Czech Republic). The company focuses on product development and
commercialising with a goal to provide original product innovations in Polish, Central
European, and global markets. The activities for Polish customers of international
reach provide the firm with an opportunity to experiment with proprietary solutions
and learn how these new and uncertain technologies will act. The entrepreneur and
the firm leader clearly declares not to act as a subcontractor adopting the external
technology, but as a technology developer that competes in the area of breakthrough
innovations on a global scale with a focus on own brand building and growth.

Power Relations — Asset Specificity

The firm purposefully selects open standards for developing its applications to avoid the
expensive licensing policy, constraints to technological modifications, and legal protec-
tion problems that may arise in the case of using proprietary, de facto standards of other
firms. Another strong argument in favour of this policy is a comparable quality and func-
tionality of the existing standards together with the ease of adaptability to their parame-
ters. Therefore, the freedom and low cost of use, as well as accessibility play a major role
rather than the identity and brand of the provider. Considering the above characteristics,
SoftCo does not employ specific assets to adapt to its suppliers, since their technologies
are general purpose and standard. The firm applies these standards as channels, global
pipelines to distribute its complementary applications and thus, benefit from network
effects due to the increased number of users. Another group of customers are corpora-
tions which use products and services adopting SoftCo applications (incidents of medium
asset specificity). The firm responds to the required functionalities of the customers,
however, the solutions demonstrate adaptability to other customers with minor chang-
es. To sum up, we can describe SoftCo’s power relations with business partners as free
from high asset specificity and balanced. Therefore, these relations do not raise depend-
ence or a threat of opportunistic behaviour from the partners.

Institutional Framework

In business relations with non-IT long-term customers, the company predominantly
adopts formal and long-term contracts. The specifications and detailed terms of con-
tracts are to protect the customer who is less knowledgeable in the area of technology
and experiences information asymmetry. The collaboration with other IT firms is of
a networking and relational nature, based on repetitive transactions. Mutuality, trust,
and partnership govern the relations and are seen as the major rules of cooperation
rather than hard incentives in formal contracts. SoftCo seeks to maintain technological
and organisational independence from foreign collaborators and competitors.

Industrial institutional environment is featured by density of open standards with re-
gard to technology and its legal protection. The firm actively involves in setting up tech-
nological standards, however, this complex process is by no means limited to technologi-
cal rules and formalisations. In order to establish technological standards, such as in the
case of energy smart meters, the SoftCo CEO builds a larger coalition of interests and
tries to gather all the major actors, starting from regulatory bodies and industrial leaders,
to suppliers of complementary technologies, economists, and technical advisors.

Despite high formalisation of standards in the industry, technical excellence and credibil-
ity are signalled by the institutional embeddedness in high quality, recognised business envi-
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ronment. This is why SoftCo launched the operations in the business incubator in the UK to
start a collaboration with large global players, semiconductor companies from Silicon Valley.

The important institutions at the macro-level of the country and the EU are policies
and regulations for supporting technological innovations in SMEs. The company benefits
from the public support, including R&D grants and locations in the technology parks of
Poland and abroad, specifically in the developed economies of the EU.

Innovations and Upgrading

Innovations refer to the product and service, which are new at least to the firm’s market.
SoftCo accomplished a dominating competitive position in the markets it occupies. Therefore,
we can state that it features upgrading. This is a product, functional (new services and product
provided to the existing customers), as well as value chain upgrading (the competitive ad-
vantage in new value chains introduced through product innovations to the firm'’s portfolio).

The Role (Position) of SoftCo in Modular Value Chains

Based on the characteristics of the inter-firm governance, power relations, institutional
framework and types of innovation and upgrading we can assert that SoftCo acts within
modular governance design with some level of relational value chains with respect to
long-term customers from the key industries, i.e., media and energy. The scope of its
activities and relationships with buyers and suppliers as well as the types of innovation
and upgrading match with a position of a leader firm, according to the GVC typology.
Although SoftCo does not meet the market power and size of the major leader firms in
the industry, it is growing with a goal to accomplish a similar position.

It remains inconclusive, however, whether the company position is a stage of the
development toward the role of a regional or global leader firm in the industry or it
is a quite new, emergent pattern of innovative SME functioning in modular value
chains. In the first case, the firm will either accomplish the global or regional posi-
tion as a leader firm or it will fail to achieve it and maybe downgrade to the position
of the subcontractor using external technologies. In the second case, SoftCo can
establish a new pattern of innovative SME functioning as a medium-sized technology
enterprise that might be called a quasi-leader. This would be a position of the firm
that grows with the use of global pipelines of large corporations serving as channels
of distribution for SoftCo’s products in millions of units on a global scale.

Table 1 presents a pattern-matching between the properties of a model lead
firm, as described in the GVC, and the properties of SoftCo.

SoftCo demonstrates considerable similarities with the characteristics of a model
lead firm in modular value chains. This finding challenges the GVC literature, in which
the lead role is predominantly attributed to large companies (Sturgeon, 2002; 2003;
Ivarsson & Alvstam, 2011; Kodama & Shibata, 2013; Yan et al., 2014). Minor inconsist-
encies stem from less formalised transactions due to the need to exchange an intense
and partially not codified information with customers for whom the firm develops
more risky innovations. This is also associated with the incidence of some moderate
level of asset adjustments to long-term buyers, which still does not harm the balance
of power between the partners. Finally, we observe modular value chain governance
with some component of relational governance that is typical of SMEs, as described in
the international entrepreneurship literature (Oviatt & McDougall, 2005; Coviello &
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Munro, 1997; Coviello, 2006). Another difference is the scope and intensity of stand-
ard-setting, more regionally than globally oriented in relation to a model lead firm.

Table 1. Pattern-matching between the properties of a model leader firm and the properties of SoftCo

Lead firm properties SoftCo’s properties
Inter-firm governance (+; -) (modular with some component
(modular value chain) of relational chains)

Transaction complexity high (+)

Transaction formalisation high (+; -) (high to medium)

Capability high (+)

Power relations balanced (+)

Asset specificity low (+; -) (low with some incidents of medium)
Product innovation dominating and standard | (+; -) (standard setting predominantly with
setting a regional and not the world scope)
Product, functional, and value chain upgrading | (+)

(+) - the firm’s characteristic consistent with the model characteristic; (-) - the firm’s characteristic in-

consistent with the model characteristic
Source: own elaboration.

The Case of ITServCo

ITServCo is a company specialised in IT outsourcing services predominantly for larger IT firms
that offer proprietary applications and comprehensive information technologies. In the years
2010-2012 is has accomplished a compound growth in revenue and employment of more
than 122%, expanding from small to medium-sized company. Established in 2004 with
5 employees, ITServCo increased its employment to 80 people in 2012. In 2014, the number
of engineers cooperating directly with the company as subcontractors reached 500, while the
pool of available specialists in the firm’s network of 20 IT service firms counted around 950.

ITServCo focuses on the implementation of product innovations and projects of other
large firms. In the beginning of its operations, it was offering a simple “body leasing” service
with a “time and material” type of cooperation. This kind of cooperation involved the out-
sourcing of individual professionals or teams to implement standardised tasks and projects
for large IT firms or for IT departments of other corporate clients. By 2015, as a mid-sized
firm, ITServCo was able to offer a full range of production functions, such as IT outsourcing,
software development, application testing, implementing the solutions of leading IT suppli-
ers, application integration and others. A variety of cooperation types were offered, such as
fixed-price projects, when a specific task needs to be implemented for a given payment and
according to the specified agenda, time and material, based on the amount of working hours
provided by the outsourced team, participation in consortium, consulting, and others.

Up to 2015, the company was developing organically by increasing the number of
customers and cooperating engineers, and by networking with around 20 other IT ser-
vice firms that offered complementary resources. In 2015, ITServCo formed a capital
group by acquiring minority shares in a number of its collaborators and reached the size
of a large enterprise. It enabled a comprehensive range of production services offered to
large firms focused on product innovations. The expansion of ownership and value add-
ed was accompanied by establishing own subsidiaries or joint ventures in the USA and
Germany, among others, which made the company operations global.
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The Inter-firm Governance
Transaction Complexity

In the beginning of the outsourcing activity, the company dealt with low complexity of
transactions. The contracts did not require a large amount of information to be ex-
changed, as the tasks and projects were standardised and limited merely to “body leas-
ing”, i.e., subcontracting the work of engineers for a specific period of time, without
taking responsibility for the project or a task. However, introducing new services and
forms of cooperation with customers and accomplishing the capacity to implement a full
range of production activities (functions) including product development, testing, agile
management of projects, consulting, and technical maintenance launched complex
transactions with the need to intensely exchange large amounts of information. The
complexity is predominantly featured by long-term customers that require a comprehen-
sive range of activities in terms of development, production, and maintenance services.
The standard “time and material” services comprise low complexity.

Transaction Formalisation

High formalisation is associated with both simple contracts and with complex undertakings
regarding strictly technological issues. The IT industry features open standards and purpose-
ful provision of access to interfaces and the information on functionalities of specific mod-
ules. Therefore, from purely technological point of view, the transactions of ITServCo feature
high formalisation. On the other hand, in the case of long-term contracts, we observe the
necessity to establish intense exchange of not only codified but also informal and tacit infor-
mation to better understand the needs of the customer and its business system. To sum up in
the long-term contracts we observe a medium (moderate) level of formalisation.

Capability
At the outset of its activity, ITServCo did not demonstrate high technological capability, being
just an outsourcing platform for engineers who predominantly worked in projects supervised
by the firm’s customers. At that time, the firm demonstrated high governance capabilities,
being able to gather a considerable and varied pool of talents and match them with custom-
ers needing support in rather standardised activities and tasks. With regard to technological
capabilities, the engineers with standard levels of technological skills used to work for sub-
contracting companies as individuals rather than the ITServCo firm. Therefore, the company
did not internalise these individual capabilities as its proprietary pool of resources. The same
rules applied to intellectual property resulting from specific contract, namely, the agreements
regulated the transfer of intellectual property to subcontracting firms (ITSerCo’s customers).
However, recently, the firm has appropriated technological capabilities of the staff by ac-
quiring minority shares in a number of companies cooperating earlier as a network of inde-
pendent firms. This horizontal quasi-integration with to-date competitors-collaborators was
also associated with acquiring intellectual property to products developed for customers and
with the extension of services offered to become a “turn-key” supplier with high capability.
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Relationships in the Value Chain and the Scope of Activities

The company is directed at growth as a provider of production capacity in the area of IT
services with some attempts to develop proprietary software, as well. However, it sig-
nals the focus on production capacity not to get into a conflict of interest with its cus-
tomers. These are predominantly other IT large companies that develop proprietary
solutions and non-IT firms for whom ITServCo implements larger projects with the use
of a comprehensive set of functions. The operations are held both in Poland and
abroad, including the USA and Canada, which makes the company an international ven-
ture. Its ownership structure differentiates by a large number of minority shares and
some majority shares in other IT businesses with complementary human skills. This
governance ensures both adequate control and access to resources. Moreover, in the
face of the changing demand, it is more flexible in comparison with full ownership.

Power Relations — Asset Specificity

The IT industry is governed by the rule of open architecture and open standards, however,
different levels of freedom in developing and applying standards have evolved. ITServCo
works on standards licensed by major IT companies, e.g. Microsoft, Oracle, IBM, and HP,
and acquires adequate certificates to apply their solutions. This a medium-level of asset
specificity, since standards are widespread and feature network effects from a large num-
ber of users. On the other hand, they require the adaptation to terms of licensing about
the scope of creative use not to harm legal protection of intellectual property.

By cooperating with branded technology providers, the firm gains credibility
among customers and exploits network effects from a global community of users of
these branded, lead firms. However, such a cooperation might also be perceived like
giving up own brand building and purposefully limiting the development of proprie-
tary product innovations not get into a litigation about the use of standards. Moreo-
ver, to avoid the conflict of interests with its powerful customers, the firm develops
proprietary software only in product niches neglected by its customers.

Institutional Framework

The institutional environment of the firm is formed by industry technological standards and
rules of cooperation. Moreover, it is affected by legal employment conditions, since its busi-
ness model remains largely based on hiring external employees to process orders from large
customers. These two types of institutions form opportunities, however, they also put bur-
dens on company growth. In the case of industrial standards and rules, these are opportuni-
ties for network effects by using standards of high-brand customers and limitations to crea-
tive activity and proprietary software. In the case of employment regulations, exploiting the
opportunities to subcontracting other businesses was a basis for accomplishing growth.
However, unpredicted changes to these arrangements may be harmful for the entire
value chain of ITServCo and its governance capabilities. Reorganizing rules of contracting
can have an effect not only on production costs, but also on transaction costs with re-
spect to drafting, negotiating, and renegotiating contracts with suppliers and customers.
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As a technology firm, ITServCo has also benefitted from institutional framework
of SME support policy in the area of business incubation (establishing start-ups in
a technology park) and technology development.

Innovations and Upgrading

ITServCo achieved its growth due to a combination and sequence of organisational, process,
and product innovations, predominantly new to the firm and not to the market or world.
The company was established as an organisational innovation in the area of inter-
organisational management and it had formed a virtual organisation of engineers. Further
organisational innovation consisted in capital engagement in a number of small suppliers to
establish a stronger capability base and contracting capacity. In IT services, where tangible
assets are not high, even a minority engagement strengthens cooperation and establishes
a sense of unity among the network of formerly independent collaborators. This engage-
ment ensured the access to the information on collaborators and provided tools of influence
on the employees hired for ITServCo’s projects. Moreover, it improved credibility in the
perception of customers, who became more confident about the firm’s capacity to process
complex commissions that required a wide range of skills and infrastructural capacity.

The organisational innovations enabled technological innovations in the area of
products/services and processes to launch new functions in the company operations.
These were new products/services in the existing value chain that increased value by
a comprehensive range of production functions (vertical quasi-integration, from product
development, testing, consulting to maintenance). Moreover, process innovations with
respect to services provision accompanied the sequence of product innovations, such as
agile product development. These predominantly new to the firm (and not to the indus-
try or world) innovations cumulated in a short period of around three to four years. As
their joint effect, ITServCo featured product, process, and functional upgrading.

The Role (Position) of ITServCo in Modular Value Chains

When analysing ITServCo’s inter-firm governance, power relations, institutional frame-
work and types of innovation and upgrading, an evolution from market-based and cap-
tive value chains to the modular value chain governance with some component of rela-
tional governance can be observed. The latter type of governance pertains to long-term
customers for whom the firms develops a full range of functions within value chain. The
firm activities focus on production capacity delivered to customers who want to imple-
ment their projects. The full range of functions it accomplished enables acting as a “turn-
key” capacity supplier. To sum up, the inter-firm governance, power relationships with
buyers and suppliers, as well as the types of innovation and upgrading match with
a position of a contract manufacturer, in the view of the GVC approach.

Alike in the case of SoftCo, this company does not meet the market power and size of
the major contract manufacturers. However, due to growth, including international expan-
sion, it has evolved from medium-sized and lowest-tier supplier to a large, quasi-contract
manufacturer/producer (we will refer to it as a contract producer or system integrator,
considering the service rather than manufacturing activity of ITServCo). This development
path will probably lead the firm to the position of a contract producer filling market niches
that were left free by largest system integrators and lead firms in the industry.
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Table 2 describes a pattern-matching between the properties of a model con-
tract manufacturer (producer), as described in the GVC, and the properties of

ITServCo as a mid-size firm (before the 2015 ownership expansion).

Table 2. Pattern-matching between the properties of a model contract manufacturer (producer)

and the properties of ITServCo as a mid-size firm (before the 2015 ownership expansion)

Contract manufacturer’s properties

ITServCo’s properties as a medium-sized
company, before 2015)

Inter-firm governance

(modular value chain)
Transaction complexity high
Transaction formalisation high
Capability high

(+; -) (modular with some component
of relational chains)

(+; -) (low to high)

(+; -) (high to medium)

(+)

Power relations balanced (+)

Asset specificity low (+; -) (low to medium)
Process innovation dominating (+)
Process, product, and functional upgrading (+)

(+) - the firm’s characteristic consistent with the model characteristic; (-) - the firm’s characteristic in-
consistent with the model characteristic
Source: own elaboration.

ITServCo’s governance position well matches the characteristics of a model con-
tract producer firm in modular value chains with some component of relational gov-
ernance. Alike in the SoftCo’s case, this observation gives a new insight relative to the
GVC literature that describes contract producers as predominantly large enterprises
(Sturgeon, 2002; 2003; Ivarsson & Alvstam, 2011; Kodama & Shibata, 2013 Yan et al.,
2014). Some discrepancies exist as the elements of the former focus of the company
who was a third-tier supplier in the captive governance, e.g., low transaction complexi-
ty still present in “time and material” method of outsourcing. Other differences stem
from the service- and not product-intensive business model. ITServCo’s model requires
less formalised (the presence of high to medium formalisation) and more adaptive
(low to medium asset specificity) way of implementing projects. This approach is typi-
cal of SME networking that involves interaction and mutual dependence of tangible
and intangible resources among partners (Agostino et al., 2015; Aslesen & Harirchi,
2015; Massini et al., 2010; Alberti et al., 2008; Oviatt & McDougall, 2005).

CONCLUSIONS

The paper presented modular value chains as a technological and organisational
phenomenon that affects industrial organisation and innovation, and it identified the
characteristics and types of SME positions in modular value chains that are associat-
ed with innovation development and growth.

The extant literature on global value chains (GVCs) has focused on large firms as
major players and sources of product and process innovation in modular value
chains (Sturgeon, 2002; 2003; Ivarsson & Alvstam, 2011; Lee & Saxenian, 2008; Ko-
dama & Shibata, 2013; Simms & Trott, 2014; Yan et al., 2014, Pietrobelli & Rabellotti,
2006). The impact of the value chain modularisation on the positions as well as pro-
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spects for growth and innovation of SMEs has been unexplored. SMEs are predomi-
nantly perceived as third-tier suppliers that occupy lower-value positions (Humphrey
& Schmitz, 2002; 2004a; Belaya & Hanf, 2014; Lungwitz et al., 2006; Gancarczyk,
2016). However, the international entrepreneurship literature provides an optimistic
evidence of innovativeness and growth of small firms (Oviatt & McDougall, 2005;
Coviello & Munro, 1997; Coviello, 2006; Gancarczyk & Gancarczyk, 2017).

Our exploratory study of two growth SMEs operating within modular global
governance has contributed by identifying a variety of roles that small and medium-
sized enterprises may adopt in MVCs and by describing the governance solutions
they apply to accomplish innovation and growth.

SME roles in modular value chains range from lowest-tire subcontractors in captive
or market-based governance to major roles typical of large players in modular govern-
ance, e.g., quasi-lead firms and quasi-contract manufacturers. These two positions fea-
ture innovativeness, upgrading and growth, therefore, we propose an analytical general-
isation about their governance arrangements. The analytical generalisation describes the
inter-firm governance, power relations, and institutional arrangements of a quasi-leader
and quasi-contract producer as conducive to innovativeness and expansion.

The quasi-lead company’s role is based on inter-firm governance with high transaction
complexity, high formalisation that decreases to medium level in the case of long-term cus-
tomers that require risky innovations, and high technological capability. Power relations are
balanced and ensure independence of specific assets, except for long-term customers that
need some adjustments to their needs. A quasi-lead firm generates product innovations that
are new at least to its national market and represent its proprietary solutions. These innova-
tions provide for a range of upgrading opportunities, from product and process to functional
and value chain upgrading. The work of a quasi-leader is more directed at delivering a propri-
etary product than on service delivery (more product- and less service-intensive).

The quasi-contract manufacturer (system integrator) features high to medium transac-
tion complexity and formalisation. Power relations stem from tailoring the service-intensive
activities to the needs of specific customers. This type of role is less directed at developing
proprietary standard products since power relations require some level of asset specificity
and adjustments to the technology and licensing policy of branded providers of standards
and interfaces. A quasi-system integrator delivers process and product innovations that are
new to itself rather than to the market or world. However, it explores some niches where
proprietary solutions might be developed that are new to the market. The opportunities for
upgrading include process and product, as well as functional upgrading to provide a full range
of production activities, i.e., to be a “turn-key” supplier of production capacity. Finally, the
guasi-contract producer’s operations are more service- than product-intensive, therefore, its
work needs to be more customer-specific than the work of a quasi-leader.

The above characteristics raise also a question for further research. This is the ques-
tion whether the roles identified in the case studies can be treated as SME-specific mod-
els of participation in modular value chains, or they are only development stages of
growth SMEs towards the roles of large firms — major players in modular chains, i.e. “full’
leader firms and ‘full’ contract manufacturers (system integrators). The current findings
do not allow for determining the nature of these roles and this can be treated a limita-
tion of our study. This limitation is also closely linked to qualitative and analytical gener-
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alisation instead of statistical one, as acknowledged earlier in the methodological sec-
tion. However, we propose that our study establishes a basis for research hypotheses in
further, quantitative research. The quantitative research directed at statistical generali-
zation should ultimately resolve the interpretation problem we faced. At this stage, we
can propose that both possibilities are feasible. Considering growth aspirations of the
entrepreneurs interviewed, they seek to pursue growth and strengthen their positions
towards these of market leaders globally or regionally at least. On the other hand, it is
also possible that they continue as national market leaders, filling the niches where more
adjustments of products and processes to customer needs are relevant. In this vein, they
would be providers of products and services that rely on external standards and repre-
sent their adjustments to the business systems of customers.

Finally, the paper enables some recommendations as to the role of public policy and spa-
tial, geographic context regarding how to facilitate SME integration into MVCs with a focus on
innovativeness and growth. Both firms benefitted from public support in the area of grants
and lowering risks by establishing new ventures in business incubators and technology parks.
Acting in the global competitive environment provides both opportunities to exploit creativity
and cost advantages internationally. On the other hand, it also demands building credibility
and recognition through networking and embedding in high-quality business relationships.
Such a requirement was especially evident for SoftCo, which acquired recognition and collab-
oration opportunities by establishing a subsidiary in a technology incubator in the UK. This
evidence proves that public policy for technology firms and their international expansion is
well targeted and gives prospects for the return from public investment in the form of firm
growth and international competitiveness. Specifically, promoting the international network-
ing among local and international institutions, such as science and technology parks, business
incubators and innovation relay centres, needs to be emphasised.
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