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ABSTRACT
This paper provides a review of existing research on small firm-large firm
(SF-LF) interactions for innovation structured around a new typology of
linkages. Such linkages are important in local and global supply chains and
in terms of public policy initiatives in areas such as procurement. The
typology distinguishes between Supply-chain or vertical relationships which
originate with the flow of material goods but which also create opportunities
for innovation; and, knowledge creation and exchange or horizontal
relationships that are created specifically to co-produce or access the
knowledge necessary for innovation. Significant case-study and supplychain analysis does exist but broader econometric or statistical analysis of
SF-LF interactions is limited, in part due to limitations in most innovation
surveys such as the Community Innovation Surveys. The review leads to
an agenda for future research.

Key words: Innovation; linkages; small firm; SME; typology
JEL Codes: O31, O33, O34
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1. INTRODUCTION
There has been a long-standing debate on the relative innovativeness of
large and small firms.1 The aim of this White Paper is not to examine this
question but instead to examine an important yet less well researched
topic, namely the impact of relationships between large firms and small
firms on innovation in smaller firms. Such relationships may be important in
a number of contexts – supply chains, sub-contracting or sub-supply
relationships, procurement and/or more developmental relationships where
small firms have otherwise unavailable capabilities or technologies.
Surprisingly perhaps given the extensive literature on SME innovation (and
increasingly on open innovation in SMEs) there have been relatively few
studies of this topic. The seminal work of Roy Rothwell, despite having
been published some 25 years ago, provides the starting point for much of
what follows.2
The idea for this paper developed from a discussion between the authors in
a seminar hosted at the Manchester Institute of Innovation Research
(MIOIR). As part of a broader conversation about the determinants of
innovation in smaller firms it became clear that while good econometric
evidence exists on the role of inter-firm linkages on SME innovation, we
know relatively little about the specific impact of relationships between
smaller and larger firms. Good quality and insightful sectoral and individual
case studies do exist but to date there has been little synthesis or
integration of this evidence. The aim of this White Paper is therefore to
review the academic literature on the nature of relationships between large
and small firms (during the innovation process) and the implications of
these relationships for small firm innovation. This helps to clarify what we
do and do not know, to identify gaps in our knowledge, and suggest areas
for future research.
Ideally, our review might also have led to policy recommendations where a
robust evidence base does exist. However, while it is clear that external
knowledge and relationships can play an important role in motivating,
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enabling and commercialising SME innovation, the specific role of larger
firms in this process remains under-researched. Rather than developing
policy recommendations or insights therefore our emphasis here is on
defining a future research agenda around SF-LF linkages in innovation.
This matters as the innovation success and growth of small firms will, in
part, be linked to the effectiveness of their strategies for engagement with
large firms. Effective networking with large firms may be one means of
overcoming ‘barriers to growth’: accessing demanding customers and the
complementary assets that are needed to commercialise the innovative
technologies that they develop. Equally, the open innovation strategies of
large firms are placing increasing emphasis on the effective engagement of
external sources of innovative capabilities, including those within SMEs.
The interactions between small and large firms for innovation, and the
impact that these interactions have on small firm innovation is therefore of
increasing management interest.
A deeper understanding of small firm-large firm interaction for innovation
will also benefit policy makers and business support organisations. Closer
collaboration between SMEs and large firms for innovation is central to
developing policy agendas: the Technology Strategy Board (TSB) is
seeking to encourage such linkages through its Catapult Centres and
Knowledge

Networks;

Cabinet

Office

efforts

at

increasing

SME

engagement in public procurement have increasingly come to recognise
that much of that SME engagement is through the supply chain of large
prime contractors and that the decisions of these focal firms influence the
opportunities for SME innovation; regional efforts to create clusters of small
firms around large firms have a long history both in the UK and elsewhere.
1.1 Small firm-large firm relationships in innovation – a typology
Our point of departure is the recognition that the innovation process is
becoming increasingly distributed across organisations with related
changes in the patterns of relationships between firms participating in the
innovative process. There has been a shift from traditional relationships
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such as sub-contracting, research associations and government R&D
programmes to more integrated forms of collaboration, reflecting
increasingly ‘open’ innovation.3 Networks of collaborative relationships,
especially in fast growing technology industries provide a mechanism for
co-ordinating the activities and assets of individual firms. Even the largest
companies engage with a complex network of relationships for the creation
of new knowledge, its development into new products and services and the
marketing and distribution of those products and services. Accordingly, we
start from Rothwell’s observation that:
‘… small and large firms do not exist in separate worlds but, on the
contrary, are part of a 'web' of industrial production and industrial
technological

change

characterised

by

complex

flows

of

technological know-how and finished innovations. As part of this
web there is a variety of inter-firm relationships of varying intensity
and duration involving large firm-large firm, large firm-small firm
and small firm-small firm interchanges’.4
Table 1 provides a typology of these small firm-large firm (SF-LF)
interactions for innovation developed from that originally proposed by
Rothwell.5 The SF-LF interactions represented in Table 1 are primarily
formal relationships and we can usefully distinguish between:
1) Supply chain or vertical relationships which originate with the flow
of material goods but which also create opportunities for innovation;
and,
2) Knowledge creation and exchange or horizontal relationships
that are created specifically to co-produce or access the knowledge
necessary for innovation. Here, we might also distinguish between
those SF-LF relationships that are created to internalise knowledge
(e.g. collaborations, licensing and acquisitions) and those which aim to
establish or formalise a division of innovation activities (e.g. contract
research, corporate venturing, open innovation eco-systems).
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The implications for small firm innovation vary across these modes of
interaction, yet much of the quantitative evidence on the role of inter-firm
relationships in shaping innovation outputs does not distinguish between
them. In the various waves of the UK Innovation Survey, for example, firms
are asked to indicate simply whether they have innovation co-operation
with other firms (or other organisations) but do not provide any information
on the nature, governance or content of those relationships.
The particular interest of SF-LF interactions is that they are partnerships of
un-equals. In particular, writers have contrasted the material advantages of
large firms with the behavioural advantages of small firms.6 Large firms
have relatively greater financial and technological resources for innovation
and their resources and capabilities mean that they are better placed for
innovation that require large teams, specialised equipment, large scale
investment in production facilities, extensive distribution networks or
relatively

long-time-to-value

investments.

In

contrast,

small

firms’

advantages are those of entrepreneurial dynamism, internal flexibility and
responsiveness to changing circumstances. The inter-play of the resources
and capabilities of large and small firms gives rise to the possibility for
innovation. Indeed, Rothwell himself observed how certain small firm-large
firm (SF-LF) relationships can most effectively combine the advantages of
large and small firms in technological innovation.7 These ‘dynamic
complementarities’ mean that small firms can play a crucial role in the
distributed innovation processes of large firms, especially in an
environment in which large firms are increasingly engaged in a variety of
‘open innovation’ practices.
At the same time, large firms can play an important role as a route to
commercialisation for technological innovations from small firms.8 A
substantial body of research also demonstrates how networks can
contribute to the innovative capabilities of small firms by exposing them to
novel sources of ideas, improving access to inputs and enhancing the
transfer of knowledge.9

In order to thrive, small businesses are often

advised to develop relationships with external organisations that have the
potential to assist business development and growth. A focus on the
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external relationships of the small business underlines the vital importance
of external resources in moving a small business toward increased success
and profitability.10 However, as we suggested previously we know rather
little about the specifics of SF-LF relationships and their implications for
small firm innovation.
1.2 Structure of the White Paper
The objective of this White Paper is to provide an overview of the evidence
on the effects of large-small firm interactions on small firm innovation.
Building on the typology presented in Table 1 we deal separately with
vertical (supply chain) and horizontal (activity structuring and knowledge
acquisition/exchange) relationships. Our focus here is on the implications
for innovation of different forms of SF-LF relationship with an emphasis on
the nature of the dyadic relationship. We pay less attention to the influence
of the wider context on either the nature or effectiveness of that dyadic
relationship while recognising that significant sectoral and contextual
influences may also be important.11 The final section of the White Paper
defines a future research agenda.

2. VERTICAL SF-LF RELATIONSHIPS AND INNOVATION
Supply chain relationships are vertical relationships which originate with the
flow of material goods, and where opportunities for learning and innovation
can arise because of the existing commitment of the two parties to the
trading relationship. Vertical relationships may include downstream links
with customers and users as well as upstream links with suppliers. Two
main modes exist in this category:
•

Producer-customer relationships - whether B2B, or with end-users,
can have a significant impact on small firm innovation. The evidence
that supply-chain linkages have a greater impact on innovation among
small firms than large firms is presented in Section 2.1. Some of the
reasons

for

this,

including

proximity

to

end-users

and

firm

responsiveness are discussed in Section 2.3.
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Manufacturing sub-contracting relationships are often arm’s length
and the opportunities for learning by either party in this mode are
relatively low. However, some sub-contracting relationships are close
and stable (e.g. the Japanese Keiretsu model). When this is the case
there is some evidence that there are more opportunities for learning
by both the smaller sub-contractor and the larger client.

2.1 The role of demand networks and value chains in SME innovation
The first naturally occurring knowledge linkages typically form with SMEs’
clients and suppliers with whom there tends to be regular contact. For
these reasons, we can expect the most frequent and beneficial innovation
linkages for small firms to be with customers and suppliers. In addition, one
would expect that supply-chain linkages will have a greater impact on
innovation among small firms than among larger firms.
There is substantial empirical support for both of these contentions. For
example, a recent study of circa 1500 European SMEs suggests that
customers are the most attractive source of innovation inputs. Similarly, in
an analysis of the innovation value chain for UK-based hi-tech SMEs12,
supply-chain linkages were most likely to be associated with (product)
innovation performance, a finding replicated for Irish SMEs.13 The latter
study also finds that supply chain linkages have a much stronger effect on
innovation outputs for establishments in the 10-49 employee range than for
larger establishments, suggesting that customers and suppliers have an
especially important role for SME innovation. A study of technological
collaboration as an input to the innovation process, using a large
longitudinal sample of Spanish manufacturing firms, also found that vertical
collaborations with suppliers and clients had the greatest impact on firm
innovativeness, though this effect is clearer for medium-sized enterprises
than for the smallest firms.

14

Another study shows that SMEs who are

proactive in strengthening vertical relationships with innovative suppliers,
users and customers have higher innovation performance than other
SMEs.15
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A survey of 436 firms on the impact of co-operative ties on product and
process innovation across five UK industrial sectors16 provides further
evidence that vertical co-operative ties are more significant than horizontal
co-operative ties in explaining firm levels of innovative performance. From
a small firm perspective, technological collaboration is a critical mechanism
for small firms to improve innovativeness17 and vertical (as opposed to
horizontal) collaboration with suppliers and clients has the greatest impact
(though this effect is clearer for medium sized enterprises).
In combination, the evidence suggests that small firms benefit from wider
inter-organisational linkages, and that customers are the most important
source of new innovation. However, this quantitative research does not
distinguish between individual consumers and large organisational clients.
Typically, quantitative studies also do not distinguish between end-users
and intermediate products despite the potential that the relative importance
of such relationships differs according to the position of the SME in the
value chain.
2.2 Governance of value chains and the opportunities for SME
innovation
Large firms often act as lead firms in demand networks, performing an
intermediation role as the primary channel to market. The decisions made
by lead firms can have important implications for innovation at small
supplier firms. Yet, there is surprisingly little evidence about the position,
opportunities and constraints of SMEs to develop and sell innovation in
those networks, or the impact lead firms have on downstream innovation.
Some potential insight is provided by research on Global Value Chains
(GVC) which examines the location of value-adding activities across firms
and geographic regions. The GVC approach prioritises the links between
powerful lead firms and their suppliers, considering how the governance of
those relationships can lead to opportunities for upgrading through
innovation (producing better products, making existing products more
efficiently or moving into higher skilled activities). 18 Different vertical
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relationships and governance structures affect opportunities for small firm
suppliers to upgrade their activities.
It has been suggested that three factors determine how relationships are
governed:19
i)

the knowledge that exists in the supply base and hence a
measure of the capabilities of suppliers;

ii)

the codifiability of the knowledge required by suppliers to
perform the required work; and,

iii)

the complexity of the information that needs to be exchanged
between the lead-firm and their supplier in performing the
required work.

From these three variables five governance ‘types’ emerge in which firms
co-ordinate the linkages between value chain activities. These five types
and how they provide different innovation opportunities for small firms are
briefly discussed below:
1.

Market linkages – are value chains characterised by arm’s length or
short-term contractual relationships between large buyers and small
suppliers, generally governed by price alone. Low complexity of
products enables relatively easy communication, less coordination
effort and risk for lead-firms.20 Barriers are low for SMEs to upgrade,
yet complementary assets may be required (e.g. technical knowledge
exchange, financial support, market information, market access etc.).
Returns to product or service innovation here may be uncertain due to
the risk of imitation by competitors; cost related process innovation
may be more rewarding as it offers direct value to customers.

2.

Modular linkages - Where products are more complex but sufficiently
modular that technical standards and information can be specified and
communicated to a third-party. In this type of value chain, lead firms
may outsource manufacturing, with product and quality guidelines.
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Smaller firms undertake production autonomously, possible subcontracting. The case study of Apple externalising in-house personal
computing manufacturing facility to an SME in the 1990’s is one
example.21

This arrangement enabled Apple to concentrate on

product design. Here, SMEs are able to learn from the lead-firm and
develop their product/service offerings. However, the opportunities for
upgrading within the value chain to higher functions remain limited as
the lead-firm sets the parameters of production through design.
3.

Relational linkages – here interactions between the lead-firm and
supplier are complex, iterative and long term. Tacit knowledge and
learning are important. Examples of such linkages are found in hightech industries including biotech22, motor sport23 and electronics24
where the capabilities of suppliers are high. Geographic co-location is
important, though not always critical.25

Here collaboration may be

regarded as critical for innovation both to enable firms to share risk
and combine complementary resources.
4.

Captive linkages – here the lead firm provides detailed specifications
to low capability suppliers. A high degree of coordination, monitoring
and control is observed. The small supplier may become ‘locked-in’ to
the lead firm’s supply chain with a potential for the hollowing out of
higher level functions and innovation capabilities in SME suppliers in
response to cost pressures. This can have negative implications for
SME innovation, and revenue can be extracted disproportionately by
the large firm. However, lead firms can assist suppliers in upgrading
without any associated conflict of interest.

5.

Hierarchy: Vertically integrated organisations are preferred when
products are complex, not standardised and smaller suppliers have
limited capabilities. The innovative activities of SMEs, often recognised
through

collaborative

arrangements,

can

lead

to

acquisition

opportunities for lead-firms of their smaller partners.
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There are clear advantages to small suppliers operating within global value
chains that stem from the access to knowledge and resources that larger
firms can provide. Gereffi (1994) describes how apparel manufacturers in
Hong Kong developed strategies in order to enhance their positions within
the regional market using the knowledge they had gained from supplying
large retailers based in the US to develop brands of their own.26 In the
coffee industry, research has shown that lead-firms assist suppliers in
maintaining quality, price and delivery targets through standards and
production compliance measures.27 For more complex products, working
with lead-firms can foster upgrading through technology and skills transfer28
and lead-firms can also provide smaller firms with access to industry best
practices, along with hands-on advice such as how to upgrade production
capabilities and improve production flows.29 Entrepreneurial risks and costs
can be reduced through participation in a value chain relationship where
the lead-firm provides support in terms of the resources needed for new
product development30 as is seen increasingly within multiple sectors such
as biotech.31 32
Despite such advantages, research also suggests that lead firms do not
always have a positive effect on their suppliers’ opportunities for upgrading.
One study examined the modular value chains found in the automotive
component production industry in Turkey whose suppliers serve the
industry at a global level. Despite the success of Turkish suppliers in taking
on certain design and product development tasks, their buyers are found to
restrict the types of upgrading strategies pursued in order to prevent
encroachment on their core competences.33 A similar result was found in
separate a study of the globalisation of R&D, focussed on the Czech
automotive industry34, where suppliers’ activities aligned to the strategic
direction of the core transnational corporations.
Work on the interface between local clusters and global value chains has
brought new insights into how smaller firms are affected, and can respond
to, the realities of globalisation. A study of how local instrument producers
in the Tuttlingen cluster in Germany have responded to new innovation
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opportunities that external linkages have presented highlights the need for
a supplier’s adaptability to change, suggesting that new external linkages
may upset the status quo and that small firms which do not expand their
knowledge base within a cluster may struggle to keep up with new
developments. The case also highlights the potential benefits of joint action
amongst private actors in order to adapt to new challenges collectively.

35

Another study of a traditional export oriented footwear cluster in Brenta,
Italy, illustrates the impact on local competitiveness of external global
design houses. Here, many of the local suppliers have relinquished some
of the higher value added activities such as retail and design in a process
termed “functional downgrading”, where smaller firms focus on production
in order to increase their competitive advantage within the cluster.36
The GVC approach provides an insightful way to understand the power
relations between small and large firms in supply chains, suggesting the
type of structural factors which may influence small firm innovation.
Learning and knowledge exchange between buyer and supplier certainly
provides the small firm with opportunities for upgrading. However, within a
GVC context, upgrading refers to a firm innovating in some way to increase
their value-added within the chain, not necessarily introducing a product or
process that is new to the world, more often the introduction of a new
product or process that is new to the firm.37 Research focussed on
electronic components manufacture in the automotive sector suggests that
there is a positive relationship between the process of industrial upgrading
and the innovation performance of supplier firms38 but more work needs to
be done to understand how the different relationships and modes of
governance that develop within GVCs foster or inhibit the capabilities of
suppliers to innovate.
2.3 Responsiveness of lead firms to innovation from SME suppliers
Although there is broad recognition of the inter-dependencies between
large and small firms in the innovative process, limited attention has been
paid to the factors that may support or hinder the engagement of small
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firms in the supply chains of large firms or to the responsiveness of lead
firms to innovation from SMEs.
A renewal of the (large) firms purchasing function has been informed by
‘lean’ supply chain management (SCM) practices. Lean supply chain
management emphasises the engagement of a smaller number of highly
competent suppliers.39 Large firms have pursued a strategy of vertical
disintegration in which they increasingly act as a system integrator40 (or
lead firm41), orchestrating the integration of sub-systems and components
that are the product of intellectual property generated and owned by
suppliers.42 A key element of this type of corporate strategy has been the
rationalisation of supply chains and the outsourcing of risk and capability to
suppliers. Outsourcing by prime contractors and their dependence on
suppliers has increased dramatically as lead firms establish partnerships
with key suppliers and create increasingly global supply chains. Such
developments have reduced the number of SMEs that play a role in their
supply chains.43 However, in some sectors (such as defence and
pharmaceuticals), this is accompanied by considerable emphasis on the
importance of supplier involvement in new product development.44
There has been a great deal of debate as to whether the rhetoric of supply
chain management reflects the reality of inter-firm relationships in global
value chains. The influence of the structure of supply chains on the scope
for and nature of technological innovations produced by smaller firms along
the supply chain is examined.45 Whilst the lean supply chain mode is
associated with incremental innovation46, it has also been argued that
where a large firm has a monopoly or oligopoly, this downstream relational
power may act to suppress radical upstream innovation47. One study of the
automotive industry supply chain in North America notes the critical role of
large transnational firms in organising and coordinating the global value
chain: restructuring of the supply chain has led to a consolidation of the
supply base including a decline in the number of suppliers, where large
firms control intellectual property and value price reduction.
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There is also some evidence that the extraction of value by large firms in
some supply chains has an overall negative effect on innovation. In food
retailing, the shift in power within food marketing channels towards the
multiple retailer has generated considerable academic, industry and policy
debate globally about the governance of the food retail supply chain and its
implications for suppliers and customers.48 A recent study for BIS noted
‘Concerns about the market power of large businesses in a monopolistic or
oligopoly relationship with small businesses, and the negative impacts of
this relationship on SMEs’ and quoted a Competition Commission
investigation into the food retailing sector that found evidence that large
firm practices ‘adversely affect the competitiveness of some of their
suppliers with the result that the suppliers are likely to invest less and
spend less on new product development and innovation, leading to lower
quality and less consumer choice’.49
Similar questions have emerged regarding public procurement, not least
the role of prime contractors, their power within the defence procurement
supply system and the influence of their behaviours and commercial
decisions on opportunities for SMEs. In discussions about the engagement
of SMEs in public procurement, the policy narrative about the prime
contractor-SME relationship has been almost entirely negative in tone. The
Glover Report commented that:
‘when operating within supply chains, SMEs often find their ability
to input curtailed, their margins squeezed and the flexible and
innovative approaches that they can offer rarely exploited. They
often suffer unfavourable terms and conditions, and can face
disproportionate delays in payment’.50
Asymmetry and power imbalances face SMEs that collaborate with large
firms.51 The relative bargaining power of participants affects the division of
profits along the supply chain52 and the bargaining power of lead firms is
higher when there are only a few large buyers. Despite this, there are many
advantages for small firms entering into supply chains dominated by large
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firms. Aside from access to mass markets, many supply chains generate
enough profits to support investment and innovation by participants, and
once suppliers are positioned, high switching costs can give a smaller
supplier greater bargaining power.53
Research drawing on 18 case studies attempted to identify the dynamic
capabilities54 that enable small firms enter mainstream markets by
operating as suppliers to large purchasing organisations.55 This study
confirms the importance of dynamic capabilities in helping an SME to
“sustain its ability in strategically positioning itself within the new
marketplace” but again provides further evidence of the difficulty (from the
perspective of small firms) of establishing collaborative, knowledge-sharing
and reciprocal relationships with large purchasing organisations. Key
issues reported by the smaller firms included unequal relationships with
senior

managers

and

the

complexity

of

contractual

procedures.

Interestingly, the survey on co-operative ties56 finds that it is not just the
existence of co-operative relationships between buyers and suppliers but
the quality, or strength, of these relationships has a significant impact upon
levels of innovation. Trust57 and appropriate relational contacting,
specifically long term contracts, a high volume of exchange and frequency
of interaction between firms likely to be important for innovation.58
The journal Supply Chain Management published a Special Topic Forum
on Innovation in Business Networks from a Supply Chain Perspective
(2013), focusing on Innovations within the supply chain network (ISCN).59
The editors note that innovation is supported when supply chain partners
are collaborative and characterised by cooperation, trust, communication
and knowledge exchange (to support learning), whilst recognising that not
all supply chains are cooperative in nature.60 A survey of 207 Australian
manufacturing firms shows that key supply chain partner innovativeness
has a positive effect on product innovation strategy and that building
strategic relationships with supply chain partners enhances the exchange
of knowledge, learning and therefore innovation.61 Papers in the special
issue focus on how firms should leverage knowledge in their supply
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network and integrate it with their own knowledge assets to increase
innovative performance
Overall, there is an emphasis on the importance of absorptive capacity to
leverage the supply network for innovation.62 The authors argue that the
responsiveness of lead firms depends on successful management of
‘closed’ or internal innovation, requiring ambidexterity on behalf of the lead
organisation. This research resonates with findings in the innovation
literature that internal and external sourcing strategies of innovation inputs
are complementary or synergistic.63

3. HORIZONTAL RELATIONSHIPS
There is a growing recognition that innovation depends on a firms’ ability to
absorb external knowledge, combine it with their own proprietorial
knowledge and develop new market offerings.64 Open innovation has
captured the attention of academics and practitioners but it has long been
recognised that firms’ external linkages or networks may play a potentially
important role in the innovation process.65 Horizontal relationships for
innovation are typically created to co-produce or access the knowledge
necessary for innovation: they can therefore be characterised as
knowledge exchange and creation relationships. Here, we can distinguish
between (a) horizontal ‘activity structuring’ relationships that are created to
establish or formalise a division of innovative activity, e.g. contract
research, corporate venturing, open innovation ecosystems; and (b) those
horizontal

relationships

intended

to

internalise

knowledge,

e.g.

collaborations, licensing and acquisitions.
3.1 Activity structuring relationships
The large firm is the primary focus of most research in this area, however,
internal knowledge resources and lower ability to invest in in-house
knowledge creation make outside-firm sourcing of knowledge especially
important and attractive for small firms. As small firms typically start with a
lower overall level of knowledge resources than large ones, adding more or
new types of external knowledge linkages is likely to have larger effect on
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small firms: in other words, starting from a lower level means higher
marginal benefits from adding each new knowledge linkage.66 For small
firms the search for knowledge created elsewhere is also a viable
alternative source of new knowledge and technologies relative to in-house
generation. This is the case as some linkages, such as customers and
suppliers, are likely to involve lower ‘entry’ costs than R&D. Knowledge
creation through in-house R&D involves substantially larger fixed costs
than sourcing knowledge from customers or suppliers. Smaller firms are on
average, less capable of covering these fixed costs, simply because of
their lower scale and sometimes also because of their lower productivity.
SMEs might also benefit more from external linkages because of their
flexibility and speed of decision making. Typically, they can adapt their
activities significantly faster based on the new knowledge sourced from
outside the firm. Quick decision-making benefits also from fewer
organisational rigidities and bureaucracy than in large firms.67 Due to this
and their ability to specialize to narrow market segments that are
unattractive to larger firms, SMEs may be better at quickly adopting the
ideas and suggestions by the lead users into the product development
phase.68
One study of circa 3000 Irish manufacturing plants finds that the effect of
‘breadth’ of openness (i.e. the variety of innovation linkages) on innovation
performance is indeed much stronger for small plants than for larger ones.
For small establishments (10-49 employees) external linkages account for
around 40 per cent of innovative sales compared to around 25 per cent in
larger firms. They also find that small plants reach the limits to benefitting
from openness at lower levels of ‘breadth’ of openness than larger firms. 69
Similarly, a study of Australian SMEs suggested that SMEs may rely more
heavily on external knowledge networks as an input to innovation than do
large firms.70 An analysis of the performance of start-up companies in the
Canadian biotechnology sector suggests that variation in the alliance
networks of start-ups produces significant differences in their early
performance, and especially their innovative performance.71
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In this respect, the literature on innovation stresses the role of horizontal
relationships focussed on cooperative R&D in overcoming the lack of
internal resources and in improving innovativeness and competitiveness,
particularly for SMEs.72 Indeed, SMEs engaged in technological innovation
have

used

cooperative

R&D

for

information

exchange,

resource

acquisition, technology transfer, and risk management. The collaborations,
though, are not homogeneous across sectors and their impact is not
uniformly positive.73
Small firms may be attractive partners if they possess distinctive
technological capabilities but it is a commonplace observation that they are
often hampered by limited management experience and suffer a power
imbalance when collaborating with large firms. Relationships between large
firms and SMEs are asymmetric not only because of their respective sizes,
but also because their power, management, capabilities and organizational
cultures differ substantially. Starting from this observation, Blomqvist and
colleagues argue that; ‘the evolution of inter-firm trust is critical in enabling
the creation of common ground and compatible cultures between the
partners’. They argue that the process of successful contract negotiation
can – if handled appropriately – lead to the development of that trust.74
Another study emphasises the importance of personal contact between key
actors as pivotal in creating a successful large firm-SME relationship. Such
relationships, the study argues, may face ‘cultural and institutional rigidities’
of ‘traditional’ large firm business practices. Champions of the relationship
may need to overcome large firm scepticism and the ‘Not Invented Here
syndrome’. Informal personal networks between scientific and engineering
personnel on both sides was argued to be key to success.75 Another study
notes that vulnerability due to smaller size means that SMEs have to be
wary of alliances, not least because of the high risks and costs of
managing an alliance, along with an understandable wariness about
choosing a partner when there may be few opportunities to rectify a bad
choice.76
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3.1.1 Contract Research
Contractual relationships between smaller and larger firms may arise in a
number of ways: as a result of a broadening of a supply chain relationship;
as an alternative to acquisition or merger; or, as a new collaborative
alliance. A key issue with any contractual approach to organising joint
innovation or R&D activity, however, is the implicit uncertainty and the risk
of cheating or moral hazard. This situation is exacerbated where technical,
legal and market resources are unevenly distributed between the parties as
they might be in the context of SF-LF relationships. In supply chains the
incentives to cheat can be reduced by ‘braiding’ explicit contractual
requirements and more implicit or informal agreements.77 This reflects
evidence of the importance of trust and continuity of personnel in the
broader success of the management of SF-LF relationships within the
supply chain.78 Outside the supply chain, evidence suggests that at least
some of these difficulties can be overcome where appropriation rights
(patents) are granted to the R&D supplier79 and appropriate KPIs are
adopted to measure R&D progress.80
Contractual R&D may act as a substitute for internal R&D activity, and
there is some evidence for this in small firms in biopharmaceuticals and
software.81 More broadly, little research exists on the implications of
contractual or collaborative innovation links between larger and smaller
firms. There is however, some related evidence on the impact of
contractual and collaborative innovation between firms and universities.
Among German firms, for example, there is evidence of a complementary
relationship between contractual and collaborative (informal) linkages
suggesting ‘the management of the firm should therefore strive to maintain
close informal relationships with universities to realize the full potential’.82 A
Spanish study also considered the key success factors in SME research
contracts with universities. Based on an analysis of 81 such contracts with
the

University

of

Navarre,

success

depended

primarily

on

the

characteristics of partners with the specificities of the research contract
being less important.83
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Contracting for R&D and innovation can be difficult in dyadic relationships
and may pose even greater challenges where networks of partners are
involved.84 An interesting national initiative to promote contractual network
relations among small firms or between small and larger firms is the Italian
Business Network Contract Law introduced in 2009.85 This allows the legal
establishment of network relationships between companies based on a
common innovation programme, a common project fund and exit and
closure rules. Commentary on the Italian Law, however, suggests that
ambiguities in the legislation may be undermining its effectiveness, and
some research suggests that contracts are being used simply to formalise
existing informal relationships. Use of the statute also seems to be stronger
among larger firms perhaps due to the lack of legal resources or expertise
in smaller firms.86
3.1.2 Corporate Venturing
Corporate venture capital investments – equity investments in small
entrepreneurial firms by large firms - are one means for corporations to
seek to leverage inter-organizational relationships to acquire, transfer,
exploit, and explore external knowledge from young technology-based
firms.87 There is a substantial literature on corporate venture capital
investment that examines such issues as who makes corporate venture
capital investments and their motivations88,89, and the conditions under
which corporate venture capital investments generate value for the
investing company. 90,91
The focus of this research has primarily been on the outcomes for the large
firm investor rather than the consequences for the innovative performance
of the small firm. For instance, one study found that corporate venture
capital programmes “may be instrumental in harvesting innovations from
entrepreneurial ventures and thus an important part of a firm’s overall
innovation strategy”. The study argued that they were especially effective
where the intellectual property regime was weak and where the firm has
sufficient absorptive capacity. The study’s analysis of a large panel of firms
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over a 20-year period found that increases in corporate venture capital
investments by large firms were associated with subsequent increases in
firm patenting.92
3.1.3 Open innovation ecosystems
Large firms that pursue an open innovation strategy require the effective
engagement of external firms and organisations as a source of
complementary knowledge and capabilities.93 Open innovation researchers
have observed that this may require the creation and management of
networks of external organisations and SMEs play a role in these business
ecosystems as sources of technological innovation.94 Engagement in open
innovation ecosystems raises particular challenges for SMEs, however.
Typically small firms are less likely to generate the internal knowledge on
which innovation may be based through R&D, and are therefore potentially
more dependent on outside sources of knowledge for innovation, whether
university spin-outs or small specialised firms in mature sectors. In addition
to lacking existing in-house knowledge resources, small firms often lack the
ability and resources to efficiently protect their intellectual property.95
In addition, the lower absorptive capacity of smaller firms, as proxied by
their own R&D expenditure or share of skilled workforce, may hinder not
only the capacity to build external linkages, but also to benefit from such
linkages. Open innovation therefore poses challenges for SMEs partly
because of their shortage of the abilities that are needed both to build
organisational structures for the identification of useful external knowledge
as well as to absorb externally developed ideas and technologies. In
addition, the low level of knowledge resources in SMEs means that they
may be unattractive collaborative partners for others, further reducing the
chances of building ‘openness’.96
Absorptive capacity is defined as ‘the ability of a firm to recognise the value
of new, external information, assimilate it, and apply it to commercial
ends’97. Absorptive capacity can be generated through R&D, as a byproduct of a firm’s manufacturing operations or by sending staff for
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advanced technical training. Relatively little research has been conducted
on absorptive capacity in SMEs, however. Firm newness may be an issue
in scale and scope of absorptive capacity meaning that new firms are likely
to have less absorptive capacity.98
Amongst the disadvantages for small firms in innovation is that they may
lack the time and resources to forge suitable external S&T networks.99 In a
survey of innovative SMEs in the Netherlands, it was found that the most
significant challenges for small firms relate to organizational and cultural
issues as a consequence of dealing with increased external contacts.100
There has been some attention paid to the role of intermediaries in trying to
help SMEs overcome such challenges. The role of intermediaries in
facilitating open innovation amongst Korean SMEs suggests that a network
model emphasising the role of intermediaries in linking SMEs may be an
effective strategy for enabling collaboration and specialisation.101 A study
of ‘traditional industries’ in Belgium observes that small firms have little or
no

absorptive

capacity

and

emphasises

the

role

of

technology

intermediaries in helping small firms take advantage of distributed
knowledge through scanning the market for emerging technologies, helping
SMEs develop the ability to absorb acquired technologies and performing
complementary R&D activities.102
3.2 Knowledge Internalisation Relationships
Other forms of horizontal relationships are also characterised by their
knowledge creation and exchange objectives: but here the key objective is
the internalisation of knowledge, with three main modes being identified.
3.2.1 Purposive SF-LF collaborations
Collaboration for innovation is a strategy for exploiting external sources of
innovation and internalising knowledge. Collaboration usually requires a
level of absorptive capacity at both the small and large firm. Small firms
often have limited managerial resources, may struggle to identify
opportunities for collaboration with larger firms, and often have more to
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lose within the relationship. There is some evidence that small innovative
firms are willing to form strategic alliances if the relationship reduces their
customers’ perceptions of risk in the adoption of their innovation, and that
the small firm is confident that the collaboration does not diminish control or
autonomy. Beyond combining distinct sets of knowledge and skills to
create new knowledge, or applying existing knowledge to products or
processes, small and large firms collaborate to assess the complementary
assets necessary to innovate, for example, large firms are more likely to
have greater experience of regulatory systems, access to finance and well
developed distribution channels. Most research has been undertaken from
the perspective of the large firm, often in periods of technological
discontinuity.
A number of studies provide evidence on the innovation returns from
SMEs’ purposive links, generally differentiating between links on the basis
of partner types. Horizontal relationships with partners outside the supply
chain are often differentiated from either forwards or backwards linkages,
although the evidence suggests both can be positive for innovation. One
recent study of Swedish IT firms, for example, examines the impact of
horizontal and vertical technology collaboration alongside the benefits of
technology sourcing. Each of these activities is found to have a positive link
to either incremental or radical innovation.103 Other studies have suggested
that the benefits to different types of innovation from different types of
purposive links may vary.104 While the evidence suggests such linkages
are potentially important for SMEs there is less direct evidence on the
contribution of LF-SF linkages. Clear evidence does exist, however, on
differences in the open innovation practices of small and larger firms and
their IP protection strategies which might create tensions in such
linkages.105
These tensions are illustrated by a recent study of Swedish SMEs and
larger firms engaged in multi-partner alliances. This argued that relative
positions of power within such alliances might mean that small firms were
more acquiescent to multi-partner agreements than larger firms with
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potential implications for innovation. The evidence suggests some support
for both propositions, i.e. that smaller firms are more inclined to adopt
acquiescent strategies and that such strategies can be effective in
maximising the impact on innovation of SMEs’ alliance membership.106
Extended to the SF-LF context this suggests that while smaller firms
undoubtedly face particular issues in such relationships (e.g. resources,
influence etc.) even acquiescent relationships may provide significant
innovation benefits.
3.2.2 Licensing agreements
Licensing is one of the most widely used methods for acquiring a
technology.107 In contrast to collaboration, licensing is a relatively armslength and discrete form of exchange between agents and enables firms to
rapidly establish positions in new technical areas. Technological knowledge
can ‘flow’ either from the large firm to the smaller firm, or from the smaller
firm to the larger firm. Licensing can be a key element of the business
model of an innovative small firm, or a necessity to operate in a particular
market area (e.g. in the case of defensive licensing). The implications for
small firm innovation vary according to the sector, maturity of the
technological field and strategy of both the large and small firm.
General evidence on licensing in technology suggests that it allows SMEs
to avoid technological uncertainties and potentially to accelerate the growth
process. Technology licences may, however, also be restrictive in nature
limiting the way in which any technology can be used. In terms of inward
technology licensing for technology acquisition the evidence for SMEs is
positive, albeit relatively limited. A recent Korean study, for example, which
compared various modes of internal R&D and external collaboration in
services SMEs found that both collaborative R&D and licensing made a
positive contribution to SMEs’ technological development and that
’technology acquisition may be one of the most efficient collaborative
activities when this activity can be simply conducted to complement
insufficient resources’.108 An essentially similar study which focussed on
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Swedish IT firms also found that technology licensing made a significant
contribution to both radical and incremental innovation activity alongside
firms’ purposive linkages.109 For small firms, outwards licensing can also be
particularly challenging due to internal resource constraints. It has been
suggested however that out-licensing can be an important strategy for
SMEs to increase their economic benefits from proprietary knowledge
without having to develop downstream commercialisation activities. 110
Research into out-licensing has largely focussed on larger firms and where
research has been conducted it suggests the returns to technology
licensing are greater for larger firms.111 One recent paper makes a useful
practical contribution, however, by outlining a toolkit for out-licensing in
SMEs.112
Both the evidence on inwards and outwards licensing in SMEs has little to
say about the specific issues involved in either inward or outward licensing
in the context of SF-LF relationships. By implication, however, it is
reasonable to suggest that such relationships may pose more significant
issues than perhaps SME-to-SME relationships due to the contrasting
resource capabilities of small and larger firms, differences in IP
management strategies113 and broader approaches to boundary spanning
activities in innovation.114
3.2.3 Knowledge-informed acquisitions
Merger and acquisition (M&A) is used by companies to increase their
market power, enter new markets or enhance their capabilities,115 and is
growing in importance as part of a firm’s knowledge acquisition process.116
From an innovation perspective, M&A can be used to absorb the
complementary external technology capabilities needed to compete
successfully in radically changing areas117 and often the motivation behind
an acquisition is to establish a position quickly in a particular technical
area.118 Such activity may be related to corporate venturing which was
discussed earlier.
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For large firms, the acquisition of small firms is one means to access new
technological capabilities. There is considerable evidence on how large
multi-technology firms, build up and exploit their technological capabilities
by acquiring small technology-based firms. Indeed, a survey of 38 UK and
Japanese firms in a variety of sectors, found that roughly half of them had
purchased stakes in other firms as a means of accessing a new
technology. The targets for these minority stakes or full acquisitions were
mainly small entrepreneurial firms.119 The acquisition of small firms has
also been used by large firms as a “catch-up” strategy in some emerging
technology fields.120
From the perspective of smaller firms, the sale of the business to a larger
firm may be used by small firms as a means to overcome their barriers to
growth. Acquisition may be a means to access to the superior financial
resources, production capabilities or marketing and distribution channels
available within a large company. Equally, acquisition can be a means for
the owners of the small firm to realise value from their innovative activity.
Indeed, the business models of many new technology based firms –
especially those who receive venture capital funding – include an exit
strategy based on the eventual sale of the business.
The expectation of such transactions is typically that the acquisition of
small high technology firms by large firms will generate synergies between
the technological capabilities of the SME and the established marketing
infrastructure, distribution networks and corporate brands of the larger firm.
However, there is a substantial body of empirical evidence that highlights
the challenges presented by the acquisition of a small firm by a large firm
and the negative consequences that can have for the innovative capability
of the small acquired firm. A number of studies have found that where the
acquirer is large relative to the acquirer this can lead to a decline postacquisition innovation output.121 This body of research emphasises that the
acquisition of high technology small firms presents distinctive managerial
challenges, related to the organisational characteristics of such firms and
their technology.122 The success of R&D integration has been found to be
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related to the relative size of the acquirer and the acquired business with
large firm acquisitions of small firms proving less successful.123
High-tech firms may prefer collaborative relationships to acquisition (due to
associated costs and potential negative outcomes) however increased
control through integrative modes may be necessary to protect interests in
external relationships affecting their core business.124 However, this
research does not distinguish between small and large firms. Additionally,
small firms may have less explicit and codified knowledge than large firms
so knowledge embodied within skilled people, teams or the firm as a whole
may only be transferable by a complete take-over.125 When this is the
motivation, new-technology-based firms (NTBFs) may be acquired by
larger firms (as demonstrated by the acquisition of biotech firms by large
pharmaceutical firms, see Box 1).

Box 1:
The bio-pharmaceutical experience: technological
discontinuity & complementary assets
In the biotechnology industry, as in many other sectors, radical innovation
was first pursued by newly formed small firms, not large incumbents.
Biotechnology originally emerged from US research universities in the
1970s and universities continued to play an important inventive role in this
area. The university spin-out phenomenon played a unique role
commercialising fundamental knowledge created in the university and
‘transferring’ it into the wider economy. This pattern is seen in other sectors,
including ICT.
The majority of socio-economic research on small biotech-large pharma
relationships has focused on the development of bio-pharmaceuticals. As
the bio-pharmaceutical sector has evolved, most small biotechs formed
collaborative relationships with large pharmaceutical firms, created
licensing agreements, or were acquired when pharmaceutical firms
internalised biotechnology knowledge. The relationship between large
pharmaceutical firms and smaller biotechnology firms tends to be
understood in relation to upstream (biotech) versus downstream (pharma)
competencies and explained by the concept of ‘complementary assets’.
Complementary assets are assets, infrastructure or capabilities needed to
support the successful commercialization and marketing of a technological
innovation, other than those assets fundamentally associated with that
innovation.126 Collaboration served to link resources and competencies that
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were fragmented among different agents.127 Small biotechs possessed the
knowledge, research capabilities and linkages with the scientific community
necessary for the commercial development of emerging technologies
(upstream competencies), but lacked the complementary assets held by the
pharmaceutical companies necessary to develop therapeutics (downstream
competencies). Although initially predicted that biotechnology firms would
displace the large pharmaceutical firms, their lack of the financial,
regulatory and marketing assets necessary to move biotechnology-based
drugs to market impeded the continual growth of small biotechs. Large
pharma were able to adapt to radical technological change through
collaborative relationships with small biotechs when they had the
complementary assets necessary to commercialise the new technology.
These relationships led to an improvement in large firm performance,
avoiding creative destruction in the pharmaceutical industry, as small
biotechs were assimilated into the sector or settled into technological
niches.

There is some evidence that active M&A markets may induce innovation in
small firms and that although innovation activity increases with demand,
competition and industry in all firms, this effect is stronger for small firms. 128
This research is concerned with innovative activity at the small firm prior to,
and to encourage, acquisition by a larger firm. Once acquired the evidence
on innovative outcomes is mixed, and not specific to the new subsidiary.

4. TOWARDS A RESEARCH AGENDA ON SF-LF LINKAGES
IN INNOVATION
Significant progress has been made in recent years in our understanding of
the profile and contribution of external relationships to small firm
innovation. First, perhaps because of managerial constraints, while SMEs
do engage in innovation partnerships they tend to have fewer linkages with
less diverse organisations than larger firms. Second, these linkages add
significantly to SMEs’ ability to innovate. Thirdly, supply chain linkages,
particularly to customers, seem to contribute most to SMEs’ product
innovation. Finally, the nature of SMEs’ innovation linkages differs
significantly by sector, location and the strategic orientation of the SME.
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The vast majority of this research relies, however, on national variants of
the Community Innovation Survey (CIS) and some non-EU counterparts.
This provides useful if rather specific information on the innovation
partnerships of different companies. The three main data items available
are:
•

First, an indication of whether a firm collaborated with suppliers,
customers etc. as part of its innovation activity and whether these
partners are local, national or international. No information is available
on the duration of these linkages, their intensity in terms of say
frequency of contact, the nature of the contact between firms and/or
the nature of the knowledge or information exchanged or acquired.

•

Second, a subjective indication of the importance of each of these
types of linkage for firms’ innovation activity. This provides information
at firm level and little indication of the importance of linkages for any
specific innovation project or type of innovation project. No indication is
provided whether these links are contractual or collaborative.

•

Third, an indication of other sources of information for innovation such
as trade shows, patents, standards, journals etc. This is potentially
useful data but again provides only a very broad summary of the
breadth of firms’ non-interactive linkages.

Business-to-business linkages are reflected most fully in the first and
second indicators, with the differentiation being by the relationship to the
focal firm (i.e. customer, supplier etc.) rather than size or sector. No
information is therefore available from the CIS on whether small firms’
innovation linkages are with other small firms or larger companies. As a
result, research based on CIS data provides little information on the
specific impact of larger customers or suppliers on the innovation activities
of smaller firms. Evidence on the impact of particular purchasing or supply
chain strategies by lead contractors on supplier innovation is also largely
limited to case study or qualitative investigations. As a result we know
surprisingly little about the role, position, opportunities and constraints
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facing many SMEs as they seek to develop and sell innovation in demand
networks.
Addressing these issues is likely to require new data collection beyond the
existing CIS. Studies in the GVC and supply chain literatures suggest a
number of factors which may also be important to consider, factors which
may not be so important in horizontal relationships.129, 130 These are linked
primarily to the governance of supply chain relationships and the positional
advantages of larger customers and suppliers within the supply-chain. In
particular, the factors which shape governance relationships in GVCs and
the technological characteristics of particular supply-chains may be
influential in shaping SF-LF influences on innovation. The supply-chain
related incentives for SME innovation may also be related to the regulatory
environment within the sector and the receptiveness of larger customers to
SME innovation. In a sector characterised by open innovation, for example,
the incentives for SME innovation may be much greater than those where
supply chains are hierarchic with innovation concentrated in primes.
Evidence on the horizontal linkages of SMEs also remains limited due to
the structure of the CIS data. Commenting on their own analysis one study
notes:131
‘… the current survey does not study how large and small firms
interact in open innovation… large, established companies and
small start-ups manage open innovation differently, reflecting
their differential position within the innovation system. Hence,
future research should focus on the requirements of open
innovation on differences in culture, structure and decision
making between partners of different sizes and from different
industries’.
Existing research also provides little insight into the objectives of particular
SF-LF innovation relationships – activity structuring or knowledge
acquisition/exchange – or about their benefits. In terms of activity
structuring relationships, for example, we have limited evidence on the
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relative benefits of contractual and collaborative frameworks for SF-LF
innovation relationships; the impact of corporate venturing on the
innovation activities of small firms or the impacts of participation in open
innovation eco-systems. In terms of knowledge acquisition and exchange
relationships we know more about purposive links but less about the
barriers and enablers of technology licensing (inwards and outwards) in
small firms. The impacts of acquisition on SME innovation are also unclear.
The typology outlined in Table 1 provides a starting point for any future
study of SF-LF interaction and its impacts on SME innovation. To address
gaps in our understanding the other key issues which will need to be
addressed are:
•

The innovation strategy or objectives of the SME and its larger partner
and their willingness and ability to collaborate with suppliers and
customers. Absorptive capacity may also be important here;

•

The nature, context and content of SF-LF relationships as well as their
contractual and/or collaborative frameworks;

•

The governance structures involved in SF-LF relationships within the
supply chain and how these either reinforce or mitigate power
differentials within supply relationships;

•

The regulatory and competitive environment within the sector, the
availability of alternative suppliers or customers and the appropriability
regime. Each may influence SMEs’ incentive to innovate.

Synergies between linkages may also be important reflecting the potential
for complementarities or managerial learning in working with boundaryspanning linkages.
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Table 1: Typology of modes of small firm-large firm interactions for
innovation
Supply Chain Relationships: Orientated around the flow of material goods
Manufacturing sub-contracting
relationships
Small firms supply components and subassemblies to large companies. As part of this
process, large companies frequently transfer
technological, manufacturing and quality
control know-how to their small suppliers.
Stable relationships can develop which are
mutually advantageous

Producer- customer relationships
Small firms supply finished products to large
companies. Large companies can transfer
technological know-how and supply
suggestions for improvements to small
suppliers based on user experience. This mode
can involve collaborative development of new
products for the large firm: e.g. small software
or design houses collaborating respectively
with large computer and automobile
manufacturers.

Knowledge Creation & Exchange Relationships: Internalising knowledge
Large-small firm
collaborations
Large and small firms
collaborate for the
development of an innovative
new product or process. This
involves the production of
knowledge. e.g. large firm
provides financial,
manufacturing and marketing
resources; the small firm
provides specialist
technological know -how and
entrepreneurial dynamism
(complementary assets). e.g.
small-large firms combine
knowledge resources to
create new knowledge.

Licensing agreements
Large firms licensing to small
firms: e.g. involving knowledge
that the large company does not
wish to exploit in-house but which
may be utilised to gain a financial
return on/or subsequently
purchase the commercialised
product.
Small firms licensing to large
firms: e.g. small firms in periods of
technological discontinuity or for
niche technologies when new
knowledge primarily resides with
small firms.

Knowledge-informed
acquisitions
An alternative to
collaboration, used by
large firms to directly
internalise knowledge,
skills and capabilities held
by small firms. e.g., large
firms acquire New
Technology Based Firms
(NTBFs) to maintain
competitive advantage,
e.g. bio-pharmaceutical
sector, ICT sector.

Knowledge Creation & Exchange Relationships: Activity structuring
Contract Research

Corporate Venturing

Large firms fund targeted
R&D in small specialist
consultancy companies
(contract research
organisations, or CROs): e.g.
automobile companies
funding R&D in specialist
engine developers;
pharmaceutical companies
funding R&D in small
biotechnology companies.

Large firms offer financial backing
for small firms, with the aim of
generating income, cost savings
or accessing external innovation.
May not involve financial
investment, can involve payments
in-kind. May involve access to
managerial, marketing and
manufacturing expertise and to
channels of distribution. Includes
supporting corporate spin-outs to
exploit technology developed
within the parent company, but
which is deemed unsuitable for
in-house exploitation.

Open innovation
ecosystems
Large firms are
increasingly outsourcing
their research and
innovation activities to
(often) smaller firms.
Research corridors,
science parks and
regional areas are
mechanisms through
which large firms are
accessing cutting edge
research. Research on
clusters relates to this
mode.

(adapted by the authors from Rothwell 1989)

35

Small firm-large firm relationships and the implications for small firm innovation

NOTES

1

Acs, Z. J. and Audretsch, D. B. 1987. Innovation, market structure, and

firm size. The Review of Economics And Statistics. 69 (4), 567-574. Tether,
B. 1998. Small and large firms: sources of unequal innovations? Research
Policy. 27, 25-745.
2

Rothwell, R. 1989. SMFs inter-firm relationships and technological

change. Entrepreneurship & Regional Development: An International
Journal. 1(3), 275-291.
3

Chesborough, H. W. 2006. Open Innovation: a new paradigm for

understanding industrial innovation. Oxford: Oxford University Press. Van
de Vrande, V. et al. 2009. Open innovation in SMEs: trends, motives and
management challenges. Technovation. 29(6-7), 423-437.
4

Rothwell. 1989. Op. cit., p. 276.

5

Rothwell. 1989. Op. cit., 275.

6

Rothwell, R. and Dodgson, M. 1994. Innovation and size of firm. In:

Dodgson, M. ed. Handbook of Industrial Innovation. Edward Elgar:
Aldershot, 310.
7

Rothwell. 1989. Op. cit., p. 275.

8

Rothwell, R. and Dodgson, M. 1994, Op. cit., 310.

9

Rogers, M. 2004. Networks, firm size and innovation. Small Business

Economics. 22(2), 141-153.
10

Street, C. T. and Cameron, A. – F. 2007. External relationships and the

small business: a review of small business alliance and network research.
Journal of Small Business Management. 45(2), 239-266.

36

Small firm-large firm relationships and the implications for small firm innovation

11

Roper, S., Love, J. H. and Zhou, Y. 2014. Knowledge context, learning

and innovation: an integrating framework. Enterprise Research Centre
[Online].

Research

Paper

No

20.

Available

from:

http://enterpriseresearch.ac.uk/our-work/publications/
12

Ganotakis, P. and Love, J. H. 2012. The Innovation Value Chain in New

Technology-Based Firms: Evidence from the UK. Journal of Product
Innovation Management. 29, 839-860.
13

Vahter, P., Love, J. H. and Roper, S. 2012. Openness and innovation

performance: are small firms different? [Online]. Enterprise Research
Centre

[Online].

Research

Paper

12.

Available

from:

http://enterpriseresearch.ac.uk/wp-content/uploads/2014/01/ERC-RP12ERC-Vahter-et-al-Open-Innovation.pdf
14

Nieto, M. J. and Santamaría, L. 2010. Technological Collaboration:

Bridging the Innovation Gap between Small and Large Firms. Journal of
Small Business Management. 48(1), 44-69.
15

Lasagni, A. 2012. How can external relationships enhance innovation in

SMEs? New evidence for Europe. Journal of Small Business Management.
50(2), 310-339.
16

Tomlinson, P. R. 2010. Co-operative ties and innovation: Some new

evidence for UK manufacturing. Research Policy. 39, 762-774.
17

Nieto, M. J. and Santamaría, L. 2010. Op. cit.

18

Porter, M. E. 1990. The competitive advantage of nations. Free Press.

Kaplinsky, R. 1998. Globalisation, industrialisation and sustainable growth.
Institute of Development Studies, University of Sussex.
19

Gereffi, G., Humphrey, J., and Sturgeon, T. 2005. The governance of

global value chains. Review of international political economy. 12(1), 78104.

37

Small firm-large firm relationships and the implications for small firm innovation

20

Humphrey, J. and Schmitz, H. 2000. Governance and upgrading: linking

industrial cluster and global value chain research. IDS Working Paper 120.
Brighton: Institute of Development Studies.
21

Sturgeon, T. J. 2002. Modular production networks: a new American

model of industrial organization. Industrial and corporate change. 11(3),
451-496.
22

Porter, K., Whittington, K. B. and Powell, W. W. 2005. The institutional

embeddedness of high-tech regions: relational foundations of the Boston
biotechnology community. Clusters, networks, and innovation. 261-296.
23

Pinch, S. and Henry, N. 1999. Paul Krugman’s geographical economics,

industrial clustering and the British motor sport industry. Regional Studies.
33(9), 815-827.
24

Saxenian, A. 1996. Regional advantage: Culture and competition in

Silicon Valley and Route 128. Cambridge, MA: Harvard University Press.
25

Zeller, C. 2001. Clustering biotech: A recipe for success? Spatial

patterns of growth of biotechnology in Munich, Rhineland and Hamburg.
Small Business Economics. 17(1-2), 123-141.
26

Gereffi, G. 1994. The organization of buyer-driven global commodity

chains: How U.S. retailers shape overseas production networks. In: G.
Gereffi and M. Korzeniewicz eds. Commodity chains and global capitalism.
Westport, Connecticut: Praeger. 95-123.
27

Ponte, S. and Gibbon, P. 2005. Quality standards, conventions and the

governance of global value chains. Economy and society. 34(1), 1-31.
28

Giuliani, E., Pietrobelli, C. and Rabellotti, R. 2005. Upgrading in Global

Value Chains: Lessons from Latin American Clusters. World Development.
33(4), 549-573.

38

Small firm-large firm relationships and the implications for small firm innovation

29

Humphrey, J. and Schmitz, H. 2002. How does insertion in global value

chains affect upgrading in industrial clusters? Regional Studies. 36(9),
1017-1027.
30

Freeman, S. Ron, E. and Schroder, B. 2006. How smaller born-global

firms use networks and alliances to overcome constraints to rapid
internationalization. Journal of International Marketing. 14(3), 33-63.
31

Powell, W. W., et al. 1996. Interorganizational collaboration and the locus

of innovation: networks of learning in biotechnology. Administrative Science
Quarterly. 14(1), 116-145.
32

Tolstoy, D. and Agndal, H. 2010. Network resource combinations in the

international venturing of small biotech firms. Technovation. 30(1), 24-36.
33

Ozatagan, G. 2011. Shifts in value chain governance and upgrading in

the European periphery of automotive production: evidence from Bursa,
Turkey. Environment and Planning A. 43(4), 885-903.
34

Pavlinek, P. 2012. The Internationalization of Corporate R&D and the

Automotive Industry R&D of East-Central Europe. Economic Geography.
88(3), 279-310.
35

Halder, G. 2004. Local upgrading strategies in response to global

challenges: The surgical instrument cluster of Tuttlingen. Germany. In:
Schmitz, H. ed. Local enterprises in the global economy: Issues of
governance and upgrading. Cheltenham: Elgar, 200-232.
36

Amighini, A. and Rabellotti, R. 2006. How do Italian footwear industrial

districts face globalization? European Planning Studies. 14(4), 485-502.
37

Pietrobelli, C. 2007. Global value chains and clusters in LDCs: what

prospects for upgrading and technological capabilities? Background Paper
for the Least Developed Countries Report, 2007. Geneva: UNCTAD.

39

Small firm-large firm relationships and the implications for small firm innovation

38

Azadegan, A. and Wagner, S. M. 2011. Industrial upgrading. exploitative

innovations and explorative innovations. International Journal of Production
Economics. 130(1), 54-65.
39

Womack, J. P. and Jones, D. T. 1996. Lean Thinking. Simon Schuster:

New York.
40

Brusoni, S., et al. 2001. Knowledge, specialization, organizational

coupling and the boundaries of the firm: why do firms know more than they
make? Administrative Science Quarterly. 46(4), 597-621.
41

A principal interest in Global Value Chain analysis concerns the

distribution of rents across the chain and how this changes over time. Lead
firms. Those with significant power in the system are able to extract a
disproportionate amount of profit. These lead firms are also centrally
involved in orchestrating and controlling the system. Lead firms can be
large or small. In this paper we are focusing on large lead firms, including
large purchasing organisations.
42

Hobday, M., et al. 2005. Systems integration: a core capability of the

modern corporation. Industrial and Corporate Change. 14(6), 1109-1143.
43

Dowdall, P. 2004. Chains, networks and shifting paradigms: the U.K.

defence industry supply system. Defence and Peace Economics. 15(6),
535-550.
44

Takeishi, A. 2001. Bridging inter- and intra-firm boundaries: management

of supplier investment in automobile product development. Strategic
Management Journal. 22, 403-433.
45

Kaufman, A., et al. 2003. Can creative destruction be destroyed? Military

IR&D and destruction along the value-added chain. Research Policy. 32,
1537-1554.

40

Small firm-large firm relationships and the implications for small firm innovation

46

Benner, M. J. and Tushman, M. L. 2003. Exploitation, exploration, and

process management: The productivity dilemma revisited. Academy of
Management Review. 28, 238-256.
47

Afuah, A. 2003. Innovation management: strategies, implementation and

profits. Oxford: Oxford University Press.
48

Hingley, M. K. 2005. Power to all our friends? Living with imbalance in

supplier-retailer relationships. Industrial Marketing Management. 34, 848858.
49

Jamieson, D. et al. 2012. Large Businesses and SMEs: Exploring how

SMEs interact with large businesses. London: ORC International. Report
for the Department of Business, Innovation and Skills.
50

Glover, A. 2008. Accelerating the SME Economic Engine: through

transparent, simple and strategic procurement. HM Treasury: London.
para. 4. 32.
51

Blomqvist, K., et al. 2005. Playing the collaboration game right-balancing

trust and contracting. Technovation. 25(5), 497-504.
52

53

Porter, M. E. 1980. Competitive Strategy. New York: Free Press.
Dedrick, J. et al. 2009. Who profits from innovation in global value

chains?: a Study of the iPod and notebook PCs. Industrial and Corporate
Change. 19(1), 81-116.
54

Dynamic capabilities are identifiable and specific routines that impact on

the resource base of the firm. The authors identify: 1. Entrepreneurial
capability; 2. Networking and bridging capability; 3. Resource integrating
capability; and 4. Strategic service delivery capabilities, as dynamic
capabilities that enable small firms to enter mainstream markets.

41

Small firm-large firm relationships and the implications for small firm innovation

55

Woldesenbet, K., et al. 2011. Supplying large firms: The role of

entrepreneurial and dynamic capabilities in small businesses. International
Small Business Journal. 30(5), 493-512; 508.
56

Tomlinson, P. R. 2010. Co-operative ties and innovation: Some new

evidence for UK manufacturing. Research Policy. 39, 762-774.
57

Trust and reciprocity are important for learning and innovation. e.g.,

Child, J. and Faulkner, D. 1998. Strategies of Cooperation: Managing
Alliances, Networks, and Joint Ventures. New York: Oxford University
Press. Dodgson, M. 1996. Learning, trust and inter-firm technological
linkages: some theoretical associations. In: Coombs, R., et al. eds.
Technological collaboration: the dynamics of cooperation and industrial
innovation. Cheltenham: Edward Elgar.
58

Dyer, J. H and Singh, H. 1998. The relational view: cooperative strategy

and sources of interorganizational competitive advantage. Academy of
Management Review. 23(4) 660-679.
59

Arlbjorn, J. S. and Paulraj, A. 2013. Special Topic Forum on Innovation in

Business Networks from a Supply Chain Perspective: Current Status and
Opportunities for Future Research. Journal of Supply Chain Management.
49(4), 3-11.
60

Wu, Z. and Choi, T. Y. 2005. Supplier-supplier relationships in the buyer-

supplier triad: Building theories from eight case studies. Journal of
Operations Management. 24(1), 27-54. Wu, Z., et al. 2010. Suppliersupplier relationships in buyer-supplier triads: implications for supplier
performance. Journal of Operations Management. 28(2), 115-123.
61

Oke, A., et al. 2013. Strengthening the innovation chain: the role of

internal innovation climate and strategic relationships with supply chain
partners. Journal of Supply Chain Management. 49(4), 43-58.

42

Small firm-large firm relationships and the implications for small firm innovation

62

The importance of absorptive capacity is discussed in more detail later in

this white paper. It is enough to say that the absorptive capacity invest
maximising incoming knowledge spill-overs often by improving internal
R&D.
63

Arora, A. and Gambardella, A. 1990. Complementarity and external

linkages: the strategies of the large firms in biotechnology. Journal of
Industrial Economics. 38(4), 361-376. Hagedoorn, J. and van Kranenburg,
H. 2003. Growth Patterns in R&D Partnerships: an exploratory statistical
study. International Journal of Industrial Organisation. 21(4), 517-531.
64

Chesbrough, H. 2003. Open innovation. Cambridge: Harvard Business

School Press. Chesbrough, H. 2006. Open business models: how to thrive
in the new innovation landscape. Boston, MA: Harvard Business School
Press. Roper, S., et al. 2008. Modelling the innovation value chain.
Research Policy. 37(6-7), 961-977.
65

Rothwell, R., et al. 1974. SAPPHO updated - Project SAPPHO phase II.

Research

Policy.

3(3),

258-291.

Powell,

W.

W.,

et

al.

1996.

Interorganizational collaboration and the locus of innovation: networks of
learning in biotechnology. Administrative Science Quarterly. 14(1), 116145. von Hippel, E. 1988. The Sources of Innovation. New York: Oxford
University Press.
66

Vahter, P., Love, J. H. and Roper, S. 2012. Openness and innovation

performance: are small firms different? [Online]. Enterprise Research
Centre.

Research

Paper

12.

Available

from:

http://enterpriseresearch.ac.uk/wp-content/uploads/2014/01/ERC-RP12ERC-Vahter-et-al-Open-Innovation.pdf
67

Acs, Z. J. and Audretsch, D.B. 1987. Innovation, market structure and

firm size. The Review of Economics and Statistics. 69(4) 567-574.

43

Small firm-large firm relationships and the implications for small firm innovation

68

Chesbrough, H. W. 2010. Open innovation: a key to achieving

socioeconomic evolution. How smaller companies can benefit from open
innovation. JAPECO. 169.
69

Vahter, et al. 2012. Op. cit.

70

Rogers, M. 2004. Networks, firm size and innovation. Small Business

Economics. 22, 141-153.
71

Baum, A.C.J., et al. 2000. Don’t go it alone: alliance network composition

and

startups’

performance

in

Canadian

biotechnology.

Strategic

Management Journal. 21(3), 267-294.
72

Bougrain, F. and Haudeville, B. 2002. Innovation. collaboration and

SMEs internal research capacities. Research Policy. 31, 735-747.
73

Freel, M. S. 2003. Sectoral patterns of small firm innovation, networking

and proximity. Research Policy. 32(5), 751-770.
74

Blomqvist, K., et al. 2005. Playing the collaboration game right-balancing

trust and contracting. Technovation. 25(5), 497-504.
75

Lawton Smith, H., et al. 1991. “There are two sides to every story”:

Innovation and collaboration within networks of large and small firms.
Research Policy. 20(5), 457-468.
76

Narula, R. 2004. R&D collaboration by SMEs: new opportunities and

limitations in the face of globalisation. Technovation. 24(2), 153-161.
77

Gilson, R. J., et al. 2009. Contracting for innovation: vertical

disintegration and interfirm collaboration. Columbia Law Review. 109(3),
431-502.
78

Jamieson, D., et al. 2012. Large businesses and SMEs: Exploring how

SMEs interact with large businesses. London: ORC International. Report
for the Department of Business Innovation and Skills. 45.

44

Small firm-large firm relationships and the implications for small firm innovation

79

Kloyer, M. and Scholderer, J. 2012. Effective incomplete contracts and

milestones in market-distant R&D collaboration. Research Policy. 41(2),
346-357.
80

Flipse, S. M., et al. 2013. Identifying key performance indicators in food

technology contract R&D. Journal of Engineering and Technology
Management. 30(1), 72-94.
81

Watkins, T. A. and Paff, L. A. 2009. Absorptive capacity and R&D tax

policy:

Are

in-house

and

external

contract

R&D

substitutes

or

complements? Small Business Economics. 33, 207-227.
82

Grimpe, C. and Hussinger, K. 2013. Formal and informal technology

transfer from academia to industry: complementarity effects and innovation
performance. Industry and Innovation. 20(8), 683.
83

Bayona-Saez, C. and Gonzalez-Eransus, R. 2011. Linking industry-

university in proximity: the innovative outcome of R&D contracts in SMEs.
Nr Reading: Academic Conferences Ltd. It is important to note however
that this research related to relationships between firms and a university
where the risk of moral hazard is perhaps lower than in a business-tobusiness relationship.
84

Cafaggi, F. 2008. Contractual networks and the Small Business Act:

Towards European principles? European University Institute: Working
Papers in Law. 15.
85

Villa, A. and Bruno, G. 2013. Promoting SME cooperative aggregations:

main criteria and contractual models. International Journal of Production
Research. 51(23-24), 7439-7447.
86

Bentivogli, B., Quintiliani, F. and Sabbatini, D. 2013. The network

contract. Banca D’Italia Occassional Paper No. 152.

45

Small firm-large firm relationships and the implications for small firm innovation

87

Weber, B. and Weber, C. 2007. Corporate venture capital as a means of

radical innovation: Relational fit, social capital, and knowledge transfer.
Journal of Engineering and Technology Management. 24(1-2), 11-35.
88

Birkinshaw, J. and Hill, S. A. 2005. Corporate venturing units: Vehicles

for strategic success in the New Europe. Organizational Dynamics. 34(3),
247-257.
89

Basu, S., et al. 2011. Towards understanding who makes corporate

venture capital investments and why. Journal of Business Venturing. 26(2),
153-171.
90

Dushnitsky, G. and Lenox, M. J. 2006. When does corporate venture

capital investment create firm value? Journal of Business Venturing. 21,
753-772.
91

Chesbrough, H. 2000. Designing corporate ventures in the shadow of

private venture capital. California Management Review. 42(3), 31-49.
92

Dushnitsky, G. and Lenox, M. J. 2005. When do incumbents learn from

entrepreneurial ventures? Corporate venture capital and investing firm
innovation rates. Research Policy. 34, 615-639.
93

Chesbrough, H. 2003. Open innovation. Cambridge: Harvard Business

School Press.
94

Vanhaverbeke, W. 2006. The interorganizational context of open

innovation. In: Chesbrough, H., et al., eds. Open Innovation: Researching a
New Paradigm. Oxford: Oxford University Press.
95

Chesbrough, H. W. 2010. Open innovation: a key to achieving

socioeconomic evolution. How smaller companies can benefit from open
innovation. JAPECO.169.
96

Chesbrough, H. W. 2010. Op cit.

46

Small firm-large firm relationships and the implications for small firm innovation

97

Cohen, W. M. and Levinthal, D. A. 1990: Absorptive Capacity: A new

perspective on learning and Innovation. Administrative Science Quarterly.
35(1), 128-152.
98

Flatten, T. C., et al. 2011. Absorptive capacity and firm performance in

SMEs:

the

mediating

influence

of

strategic

alliances.

European

Management Review. 8(3), 137-152.
99

Rothwell, R. and Dodgson, M. 1994. Innovation and size of firm. In:

Dodgson, M. ed. 1994. Handbook of Industrial Innovation. Edward Elgar:
Aldershot. 310.
100

Van de Vrande, V. et al. 2009. Open innovation in SMEs: trends,

motives and management challenges. Technovation. 29(6-7), 423-437
101

Lee, S., et al. 2010. Open innovation in SMEs - An intermediated

network model. Research Policy. 39(2), 290-300.
102

Spithoven, A., et al. 2010. Building absorptive capacity to organise

inbound open innovation in traditional industries. Technovation. 30(2), 130141.
103

Parida, V., et al. 2012. Inbound open innovation activities in high-tech

SMEs: the impact on innovation performance. Journal of Small Business
Management. 50(2), 283-309.
104

Schmidt, T. 2010. Absorptive capacity - one size fits all? A firm-level

analysis of absorptive capacity for different kinds of knowledge. Managerial
and Decision Economics. 31(1), 1-18.
105

Spithoven, A., et al. 2013. Open innovation practices in SMEs and large

enterprises. Small Business Economics. 41, 537-562.
106

Spithoven, A., et al. 2013. Op cit.

47

Small firm-large firm relationships and the implications for small firm innovation

107

Anand, B. N. and Khanna, T. 2000. The structure of licensing contracts.

Journal

of

Industrial

Economics.

48(1),

103-135.

Arora,

A.

and

Gambardella, A. 1990. Complementarity and external linkages: the
strategies of the large firms in biotechnology. Journal of Industrial
Economics. 38(4), 361-376.
108

Suh, Y. and Kim, M. S. 2012. Effects of SME collaboration on R&D in

the service sector in open innovation. Innovation: Management, Policy &
Practice. 14, 361.
109

Parida, V., et al. 2012. Inbound open innovation activities in high-tech

SMEs: the impact on innovation performance. Journal of Small Business
Management. 50(2), 283-309.
110

Lee, S., et al. 2010. Open innovation in SMEs - An intermediated

network model. Research Policy. 39(2), 290-300.
111

Andries, P. and Faems, D. 2013. Patenting activities and firm

performance: does firm size matter? Journal of Product Innovation
Management. 30(6) 1089-1098.
112

Bianchi, M., et al. 2010. Enabling open innovation in small- and

medium-sized enterprises: how to find alternative applications for your
technologies. R & D Management. 40(4), 414-431.
113

Andries, P. and Faems, D. 2013. Patenting activities and firm

performance: does firm size matter? Journal of Product Innovation
Management. 30(6) 1089-1098.
114

Spithoven, A., et al. 2013. Open innovation practices in SMEs and large

enterprises. Small Business Economics. 41, 537-562.
115

Hagedoorn, J. and Duysters, G. 2002. External sources of innovative

capabilities: The preference for strategic alliances or mergers and
acquisitions. Journal of Management Studies. 39, 167-188.

48

Small firm-large firm relationships and the implications for small firm innovation

116

de Man, A. P. and Duysters, G. 2005. Collaboration and innovation: a

review of the effects of mergers, acquisitions and alliances on innovation.
Technovation. 25, 1377-1387.
117

118

de Man, A. P. and Duysters, G. 2005. Op. Cit.
Tidd, J., et al. 1997. Managing innovation: integrating technological

market and organizational change. Chichester: John Wiley & Sons.
119

Tidd, J. and Trewhella, M. J. 1997. Organizational and technological

antecedents for knowledge acquisition and learning. R & D Management.
27(4), 359-375.
120

Hamilton. W. F. and Singh, H. 1992. The evolution of corporate

capabilities in emerging technologies. Interfaces. 22(4), 13-23.
121

Ahuja, G. and Katila, R. 2001. Technological Acquisitions and the

Innovation Performance of Acquiring Firms: A Longitudinal Study. Strategic
Management Journal. 22(3), 197-220.
122

Chakrabarti, A., et al. 1994. Does it pay to acquire technological firms?

R & D Management. 24(1), 47-56.
123

Chakrabarti, A., et al. 1994. Op cit.

124

Hagedoorn, J. and Duysters, G. 2002. External sources of innovative

capabilities: The preference for strategic alliances or mergers and
acquisitions. Journal of Management Studies. 39, 167-188.
125

Nooteboom, B. 1994. Innovation and diffusion in small firms - theory and

evidence. Small Business Economics. 6(5), 327-347.
126

Teece, D. J. 1986. Profiting from technological innovation: Implications

for integration, collaboration, licensing and public policy. Research Policy.
15( 6), 285-305.

49

Small firm-large firm relationships and the implications for small firm innovation

127

Barbanti, P., et al. 1999. The evolution of collaborative relationship

among firms in biotechnology. International Journal of Biotechnology. 1(1),
10-29.
128

Gordon, M. P. and Zhdanov, A. 2013. R&D and the incentives from

merger and acquisition activity. Review of Financial Studies, Society for
Financial Studies. 26(1), 34-78.
129

Tomlinson, P. R. 2010. Co-operative ties and innovation: Some new

evidence for UK manufacturing. Research Policy. 39, 762-774.
130

Blomqvist, K., et al. 2005. Playing the collaboration game right-

balancing trust and contracting. Technovation. 25(5), 497-504.
131

Van de Vrande, V. et al. 2009. Open innovation in SMEs: trends,

motives and management challenges. Technovation. 29(6-7), 423-437.

50

Small firm-large firm relationships and the implications for small firm innovation

Centre Manager
Enterprise Research Centre
Warwick Business School
Coventry, CV4 7AL
Enquiries@enterpriseresearch.ac.uk

Centre Manager
Enterprise Research Centre
Aston Business School
Birmingham, B1 7ET
Enquiries@enterpriseresearch.ac.uk

The Enterprise Research Centre is an independent research centre funded by
the Economic and Social Research Council (ESRC); the Department for Business,
Innovation & Skills (BIS); the Technology Strategy Board (TSB); and, through the British
Bankers Association (BBA), by the Royal Bank of Scotland PLC; Bank of Scotland PLC;
HSBC Bank PLC; Barclays Bank PLC and Lloyds TSB Bank PLC.

51

